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Warning!

The equipment described in this document contains static sensitive components. Please take the
necessary precautions when handling and installing the board, to prevent damage or malfunction.

Federal Communications Commission Compliance Statement

NOTE: This equipment has been tested and found to comply with the limits for a class A digital device,
pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable protection against
harmful interference when the equipment is operated in a commercial environment. This equipment
generates, uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this equipment
in a residential area is likely to cause harmful interference in which case the user will be required to correct
the interference at his own expense.

Changes or modifications to this product not expressly approved by the party responsible for compliance
could void the uset's authority to operate the equipment.

© Copyright 2006 Objective Imaging Ltd. All rights reserved.

LIMITATION OF LIABILITIES: IN NO EVENT WILL OBJECTIVE IMAGING LTD OR ITS
SUPPLIERS BE LIABLE FOR ANY INDIRECTION, SPECIAL, INCIDENTAL, ECONOMIC,
COVER OR CONSEQUENTIAL DAMAGES ARSING OUT OF THE USE OF OR INABILITY TO
USE THE PRODUCT, USER DOCUMENTATION OR RELATED TECHNICAL SUPPORT,
INCLUDING WITHOUT LIMITATION, DAMAGES OR COSTS RELATING TO THE LOSS OF
PROFITS, BUSINESS, GOODWILL, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES. IN NO EVENT WILL OBJECTIVE IMAGING LTD OR ITS SUPPLIERS BY LIABLE
FOR ANY CLAIM BY ANY OTHER THIRD PARTY ARISING OUT OF YOUR USE OF THE
PRODUCT. IN NO EVENT WILL OBJECTIVE IMAGING LTD AND ITS SUPPLIERS’ LIABILITY
EXCEED THE AMOUNT PAID BY YOU FOR THE PRODUCT.

SOME JURISDICTIONS DO NOT ALLOW THE LIMITATION OR EXCLUSION OF LIABILITY
FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO THE ABOVE LIMITATION OR
EXCLUSION MAY NOT APPLY TO YOU.

DISCLAIMER: OBJECTIVE IMAGING LTD RESERVES THE RIGHT TO MAKE CHANGES IN
SPECIFICATIONS AT ANY TIME AND WITHOUT NOTICE. THE INFORMATION PROVIDED
BY THIS DOCUMENT IS BELIEVED TO BE ACCURATE AND RELIABLE. HOWEVER,
NEITHER OBJECTIVE IMAGING LTD NOR ITS SUPPLIERS ASSUME ANY RESPONSIBILITY
FOR ITS USE; OR FOR ANY INFRINGEMENT OF PATENTS OR OTHER RIGHTS OF THIRD
PARTIES RESULTING FROM ITS USE. NO LICENSE IS GRANTED UN ANY PATENTS OR
PATENT RIGHT OF OBJECTIVE IMAGING LTD.

All trademarks in this document are trademarks of their respective companies.
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INTRODUCTION

Thank you for purchasing the OASIS four axis stepper controller for the PCI bus! The OASIS is
an advanced, high-performance controller designed for the most demanding imaging and
microscopy applications. The compact PCI form factor of the OASIS ensures a highly integrated
solution for automation control.

This guide provides an overview of the utility softwate included with your OASIS controller: the
Configuration Wizard, OASIS Flash Memory Configuration, and OASIS Controller applications.

Note that your OASIS controller may have been provided as part of an integrated automation
system. There may be aspects of your system configuration that are specialized for your
application. In these situations, please contact your system vendor for details regarding your
configuration before proceeding.

OASIS Applications

The OASIS controller is intended to address a wide range of automated applications in
microscopy. The four-axis design of the controller makes it ideally suited for use with automated
microscopes with a combination of the following components:

e Motorized XY stage, for fast and precise translation of the specimen
e Motorized Z focus drive, for autofocus and Z-stack acquisition

e Motorized filter changer(s), for wavelength selection, e.g., fluorescence

The OASIS can be configured to suppott automated components from a variety of 3t party
vendors, and Objective Imaging supplies a range of cabling options that ensure simple
connection of the OASIS to a particular configuration.

Software Structure

In addition to the physical hardwate items associated with the OASIS controller, there is also a
corresponding software architecture. How you relate to the specific aspects of the OASIS
software depends on what type of user you are:

e  End User of 3« Party Software/System. In this scenario, you will be using the
OASIS hatdware in conjunction with a 3 party application that includes support for
the OASIS card. Examples of these applications include Leica Microsystems’
Workstation platforms for imaging, Media Cybernetics’ Image-Pro® with the Scope-
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Pro™ plug in, Olympus MicroSuite™, and Soft Imaging System’s analySIS®, among
others.

e  Software Application Developer. In this scenatio, you will be developing your own
custom or flagship application based on the library of functions available for the OASIS
controller.

The figure below illustrates the OASIS software architecture:

On-board DSP Code

5
®
Low-level driver: ©
Windrvr6.sys g
 — |
OASIS S/W: @ @
- OASIS.EXE 2
- Config Wizard OASIS interface library: OASIS o
- Flash memory Oasis4i.dll DK %
setup _ 2
3 (%

A 4

v
3 A Software
1 * party App Development
3 party App Environment

3rel Party

d
<

You can see there are three critical software components that are used by the OASIS controller:
1. On-board DSP code that provides the fundamental controller functionality.

2. Alow-level driver called Windrvr6.sys that provides PCI communication support
between your computer and the OASIS card.

3. The Oasis4i.dll dynamic link library (DLL) file that exposes the functionality of the
OASIS controller to software applications on your computet.

All three of these components—one on the OASIS card itself and two on the associated
Windows PC—make up the necessary foundation for your use of the OASIS controller. The
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installation procedure described in the next section explains how to ensure these items are
present and working properly on your system.

In addition to these three critical components, several additional software utilities are provided
with the OASIS controller. These include:

e OASIS Configuration Wizard. This utility guides you through the fundamental steps
of configuring the OASIS controller for your particular hardware setup.

e OASIS Flash Memory Setup application. This utility gives you access to the full
settings available in the OASIS’s flash memory, allowing you to customize aspects the
controller such as maximum and standby motor currents, acceleration ramps, sine-
cosine drive tables, and other settings, as needed.

e OASIS Controller Application. This application offers basic functionality for stage,
focus, and filter changer control. It is useful for verifying that your system is working
propetly, as well as for defining various software settings such as the target cruise
speeds for movements.

e OASIS SDK. This softwate developer’s kit provides the headers, import libraries, and
documentation needed to integrate the OASIS controller into your own applications.

Some aspects of these software utilities are described later in the relevant section on installation
and configuration of the OASIS controller. The OASIS SDK is documented in detail in the
OASIS Automation Controller Software Library Reference Manual (OASIS_DLIL,_Manual.pdf) included
on the OASIS installation CD.
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INSTALLATION

Installation Requirements

In order to install the OASIS card into your system, you will need the following:

e  PC with relevant OASIS controller hardware installed
e Windows® XP or Windows® 2000 operating system
e CD-ROM drive

e OASIS Installation CD

Installation Process

The OASIS installation process consists of three distinct steps:

1.  Hardware Installation. In this step, you will physically place the OASIS card inside
your computet.

2. Driver Installation. After installing the hardware, you need to install the driver
software so that Windows recognizes the card and application software can use it.

3. Configuration. You will need to configure the OASIS card to match your particular
system setup.

Once these steps are complete, the OASIS card is generally ready for use. However, if you are
using a 3t party application, you may need to install additional software so that your application
package can use the OASIS controller to drive the motorized components of your system. Refer
to your application / system documentation for further details on how to configure the
application for use with OASIS.

To install the OASIS Software Utilities:
1. Insert the OASIS CD.
2. Choose to Install OASIS Tools (see Figure 1).
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3. Follow the on-screen instructions.

4. When finished, the OASIS software may be accessed either via desktop icons or

Windows Start menu selections under Objective Imaging.

& Objective Imaging Installation

Welcome to the installation CD of the
OASIS Automation Controllers!

Install OASIS Tools
/ Install OASIS ActiveX Kit

Run Configuration Wizard

Update Firmware
P

View Product Literature

. View Release Notes
/ Explore CD

\
L Visit the Objective Imaging Website

Version 3.0

View Hardware Installation Instructions

Install OASIS Controller Device Driver

Ob,

Imaging

Exit

Figure 1. OASIS Installation Screen.
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OASIS CONFIGURATION
WIZARD

The casiest way to configure the card is to run the OASIS Configuration Wizard (Figure 2). The
wizard provides step-by-step instructions for defining the settings most appropriate for your
particular system, and actually consists of three wizards:

1. System Configuration Wizard. This wizard performs the basic tasks of defining the
hardware you have connected to the OASIS controller.

2. Encoder Setup Wizard. This wizard is used to enable the use of encoders and specify
their resolution and polarity.

3. Joystick Setup Wizard. This wizatrd allows you define what input control device(s)
you have connected to the OASIS controller, and set the details of their operation,
including sensitivity and direction.

Also displayed in the main screen of the OASIS Configuration Wizard are:

e  Serial Number. This is the serial number assigned to your particular OASIS
controller.

e  DSP. This reports the current DSP code revision running on your OASIS
controller.

e DLL. This displays the current version of the OASIS DLL installed on your
computet.

e  Option Card. If an option card is installed on your OASIS controller, the
type of card will be displayed, as well as additional information relevant to the

type.

When installing an OASIS card, you would typically run each wizard in turn to ensure proper
configuration for your setup.
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" DASIS Configuration Wizards

Select the Wizard v'ou %W ant to Run

Sustem Configuration *izard

Encoder Setup Wizard

Jopstick Setup wizard

bo dF %

System Info
Item W alue
Senal Mumber 2032-01-81.001
LSP v0.52
DLL 3.00.39
Option Card MHat Fitted
Wersion 3.00.11 Exit

Figure 2. OASIS Configuration Wizards

Each of the wizards is described in the following sections.

System Configuration Wizard

The System Configuration Wizard performs the primary tasks of ensuring the motor and limit
settings of the OASIS card match the make and model of automation hardware connected to it.

The wizatrd includes a listing of the various makes and models of XY stage, focus drives, and
filter wheels, and can setup the card based on known default values for the particular device. The
wizard can also auto-detect the settings of your particular systems—such as limit switch polarity,
axis and limit directions, and encoder settings (if fitted)—by performing various movements to
test and measure your system’s characteristics.

After displaying the start page (Figure 3), the wizard displays the configuration page (Figure 4),
allowing you to indicate the make and model for your XY stage, Z focus, and F-axis connection,
if necessary.

Green LED icons in the configuration page indicate whether a motor has been detected for the
given axes.
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(]

Welcome

LY

7 Welcome to the QASIS Configuration
Wizard

Thig wizard will guide pou through the configuration process for
your contraller,

To continue, click Mext.

Yersion 30011
DSP: v0.52

Library:  3.00,39

| Mest > | Cancel

Figure 3. OASIS System Configuration Wizard.

Configuration E|
Select the options below that best match your configuration. b oo
detected?
E v stage |Marzhiuser Stage Sk
Model: |SCAN 100 %100 =]
(i1 ZasisFocus  [Marzhduser Focus -] ®:

@ Fauis/Fiter [Nt fited R

< Back | Meut » | Cancel

Figure 4. Overall system configuration.
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The next step in the wizard is to define whether any of the axes drive directions are to be
reversed. Reversing the drive direction will change the “sense” of positive vs. negative on that
axis. For instance, if a clockwise turn of the motor is producing a positive motion on the axis,
then reversing the drive direction will result in a negative motion when the motor is turned
clockwise. Setting the drive direction may be useful in ensuring the desired direction of stage
travel relative to the view in the eyepieces or camera mounted on the microscope.

The drive direction setting also can accommodate for the side of the microscope onto which a
motorized focus drive is mounted. A given direction of turning of the motor will result in
opposing fine focus movement depending on whether the motor is mounted on the left or right
side of the microscope, so reversal of the motor drive direction may ensure the expected result of
positive and negative movements of the focus for your setup.

Motor Drive Directions rz|
You may wigh to reverse the direction of pozitive rotation for some of the
= motors.

For ingtance, you may wizh to reverse the = and/or " ares to match
wour camera onientation, or adjust the 2 axis depending on which zide of
the microscope pou've fitted the focus motor,

Feverze axiz drive direction for:
W oA 01 ¥ Zhsis

B [ vheis 2 [ Fawis

< Back | Meut » | Cancel

Figure 5. Setting the drive direction.

Following the drive direction page is the automatic ramp calculation page (Figure 6). Selecting to
have the wizard automatically optimize your ramp tables will result in default tables that have
been adjusted to match the microstepping currently defined for the OASIS controller.

Note that the Encoder Wizard will also present the option to optimize the acceleration ramps,
since the microstepping resolution may be adjusted by that wizard based on the encoder
resolutions.
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Acceleration E|

drfdt  ‘when using encoders and high microstepping resolutions, pou may need to optinize
your acceleration ramp tables to achieve the best performance.

Do you want the Wizard to da that for you?

* ez, automatically optimize my ramp tables for my microstepping setup

("~ Ma, do naot re-calculate my ramp tables

< Back | Mest > | Cancel

Figure 6. Automatic ramp calculation.

Following the acceleration page, you will be presented with the option to have the configuration
wizard automatically determine your setup (Figure 7).

Auto-Detection E|

The Configuration %izard can attempt to automatically determine the
i zettings for your controller. Thiz is done by test movements of paur
perpherals.

Do pou wigh to have the Configuration wizard attempt to automatically
determing pour zettings Y

t* ez [Recommended)

" No, | will configure the settings manually

< Back | Meut » | Cancel

Figure 7. Auto-Detection selection.
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During auto-detection, the wizard verifies the limit switch polarity (which may be either open or
closed logic) for each axis where a motor has been detected. The wizard then drives each axis of
the XY stage to the limits in turn (Figure 8), verifying that the expected limit is sensed for the
direction of travel. The range of travel is measured between the limits and is compared to the
expected value for the make and model of stage selected in the configuration page in order to
estimate the pitch of each axis.

Performing Auto-Detect f'5__<|

The Configuration *izard iz automatically detecting wour automation system setup,
Please wai...

Fressz Abort to kalt the auto-detection process.

#0415 Checking pozitive limit,..

Abort

‘ Cancel |

Figure 8. Auto-detection in progress.

Once the auto-detection is complete, the wizard displays the settings page for each component
for verification of the settings.

For the XY stage, the limit switch polarity is displayed, as well as the limit direction indicating
whether it was reversed to match the axis drive direction (Figure 9). Next, the stage’s estimated
pitch values are shown, along with the expected and actual travel measured between the limits for
each axis (Figure 10).

For the focus drive, the current pitch value is displayed, corresponding to the amount of travel of
the focus drive for one revolution of the motor. For many microscopes the fine focus travels
100 microns (0.1 mm) per turn, though other variations also exist. Please check with your
microscope manufacturer for the amount of travel expected per turn on your fine focus drive.

The focus page also shows a setting allowing selection of physical limits fitted, with polarity and
direction options. The wizard does not attempt to automatically detect physical limits on the
focus drive since most external focus drive systems are not fitted with limits and thus
unrestrained travel of the focus could lead to collisions with the objective or condenser.
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]

XY Stage Limits

Q The phyzical limit swtiches define the mazimunn extent of travel of the
stage.

Different stage tppes or custom designs lead to different settings far how
the limits signals are interprated.

The auto-detection haz determined the fallowing settings far paur <5

stage:
bz odis
Lirnit gwitch polarity: Clozed A
Limit direction: [~ FRewversed [~ Reversed

< Back | Mest > | Cancel

Figure 9. Stage settings showing limit switch definition.

(X)

X/Y Stage Settings
accurately move the stage.

Q The pitch of the stage's lead screw determines the calibration uzed to

The auto-detection has estimated the pitch by comparing your stage
models dimenzionz with the actual travel of the stage.

bz Ttz
Lead screw pitch (mm); |E] 2.00
Stage dimenziong |4.?2 |3.54 |in j
Actual available travel: |4.82 |3.4B in

[ Use actual ravel values to perform initialization uging only one carmer

< Back | Mest > | Cancel

Figure 10. Stage settings show estimated lead screw pitch and available travel.
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Focus Limits

]

Enter the range of travel per revolution of the focus motor. This pitch iz
uzually 0.1 mm for a microscope fine focus drive.

Az pitch [mm):

tost focus motor adaptors do not use limit switches, However, if pours
does, indicate the settings below.

[ Limit gwitches fitted

Lirnit zwitch polarity:

Limit direction: [

< Back | Mest > | Cancel

Figure 11. Focus settings, including pitch and limit settings.

Focus Soft Limits

]

D You have indizated that your facus drive does not kave phigsical limit
I switches.

You can define software limits to restrict the range of travel, which may
help avaid damage due to drives inta the lens, speciren, ar ather parts of
the microscope.

Do pow want to use software limits on the focus travel?

* “Yes, | want to uze the following software limits:

Upper range () 2000

Lowwer ramge [pml: |'55|':“:| | Set Focus Origin

" Mo, | don't want bo use software limits on the focus

< Back Mest > Cancel

Figure 12. Focus soft limit definition.

To accommodate focus drive systems with no limit protection, the wizard displays a page
allowing you to initialize the focus drive by setting the origin position and defining software limits
above and below the current position.
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Note that if you elect not to use software limits on focus drives without physical limits,
collisions between the specimen and the objective lens, or between the sub-stage optics
and the stand are possible. Itis recommended that you use software limits to avoid
damage to your microscope and specimen.

Save Settings E|

Feady to write your gettings into the DASIS hardware.

Fress Mext to continue,

< Back | Mest > | Cancel

Figure 13. Writing the changes to flash memory.

The final step of the wizard writes the changes made to your configuration into the flash memory
of the OASIS controller (Figure 13). Once the flash is updated, you may quit the wizard and
start using your OASIS controller, ot you may elect to run the Encoder Setup Wizard and/or the
Joystick Setup Wizard.

Encoder Setup Wizard

The Encoder Setup Wizard automatically detects the presence, resolution, and polarity of
encoders on the X, Y, and Z axes. The wizard also verifies that your microstepping resolution
and acceleration ramps are optimized for the resolution of encoders that are connected to the
OASIS controller.

The Encoder Wizard starts by asking how you would like to proceed in defining the encoders
(Figure 14). For the XY stage and Z focus you can select to:

e Indicate the pitch settings and have the wizard determine the encoder resolutions

e Indicate the encoder resolutions and have the wizard determine the axis lead screw
pitch

e  Enter the values manually
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]

Encoder Setup Wizard

ES: Wihat would wou fike to do?

=M Stage:

Z Focus:

| know the pitch settings, but not the encoder resolution j

| Mewt > | Canicel

Figure 14. Encoder setup method selection.

The wizard then displays the information page where cither the pitch value or encoder resolution
is entered, depending on the method you chose for the XY stage and Z focus (Figure 15).

For instance, if you know that your XY stage has a 2 mm lead screw, but are uncertain of the
encoder resolution, you would choose the option “I know the pitch settings, but not the encoder
resolution” in the method selection page. You will then be prompted to verify the pitch value in
the information page, i.e., 2 mm for the X and Y axes of the stage.

Alternatively, if you know the encoder resolution but wish the wizard to determine the pitch,
choose the option “I know the encoder resolution, but not the pitch” in the method selection
page. You will then be prompted to enter the encoder resolution, e.g., 0.1 micron.

Once the information has been entered and you select “Next”, the wizard will perform moves on
the X, Y, and Z axes. The distance moved is compared to the encoder feedback to determine if
encoders are fitted. If so, the relative values of motor to encoder counters are used to calculate
cither the encoder resolution (based on your input of pitch) or the pitch value (based on your
input of encoder resolution).

The direction of travel is also compared to the encoder polarity to ensure positive motion of the
motor also results in positive changes in the encoders.
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Detecting Encoders

]

ES: Werify your axis pitch ettings, then click Mest to test pour encoder setup.
1?

Stage Axiz Pitches:

Habiz pitch: [2.00d e
YAz pitch: 2.000 e

Focus Asis Pitch:

iz pitche 0100 i Tey

¢ Back | Mewt > | Canicel

Figure 15. Encoder wizard information page.

The results are displayed in the encoder settings page (Figure 16). This page indicates whether
encoders were detected, as indicated by the “fitted” options. The results from the axis pitch and
encoder resolution measurements are also shown, as well as the encoder polarity. You may
manually make changes to the values displayed, if needed.

Based on these values, the wizard verifies that the microstepping resolution of the OASIS
controller is sufficient to support the encoder resolution. Ideally the microstepping of the motor
should be greater than the encoder resolution to ensure full benefit of the encoder feedback.

For instance, with a 2 mm lead screw and 0.1 micron encoders, an ideal microstepping is 40,000
steps per rev, since this leads to a step size of 0.05 microns (2,000 microns divided by 40,000
steps). Thus there will be two microsteps available per encoder count, allow more precise
positioning in closed-loop situations.

Once the microstepping has been automatically determined by the wizard, you are given the
option to re-calculate the acceleration ramp tables (Figure 17). This may be required since the
acceleration ramp tables are based on microstep values. When the microstepping resolution is
changed, the ramp table should be matched to the new microstepping in order to achieve the
same actual speed on the axis.
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Encoders

]

The fallowing settings show vour encoder setup.

v %tz Encader Fitted

Resolution [pm):  |0.10 [ Reversed polarity
Fitch [mmdres): 2,00

IE v -tz Encader Fitted
" Rezolution [pm): (010 [v Reverzed polariby

Fitch [mmdres): 2,00
it v Z-figiz Encoder Fitted

Z Resolution (prm): (0.0 [ Reverzed polarity

Pitch [mmde): 010

C

¢ Back | Mewt > | Canicel

Figure 16. Encoder settings.

Acceleration E|

dridt  when using encoders and high microstepping resolutions, you may need to ophimize
your acceleration ramp tables to achiewve the best performance.

Do pou want the Wizard to do that for pou?

(* “es, automatically aptirize ry ramp tables far my microstepping setup

" Mo, do not re-calculate my ramp tables

< Back | Mest > | Cancel

Figure 17. Automatic ramp calculation.

The final step in the encoder wizard before the settings are actually written into the OASIS flash
memory is to initialize the XY stage to verify the range of travel. This is necessary to ensure the
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settings are set correctly and to account for effects the changes in microstepping and encoder
resolution may have had on the known range of travel of the stage.

Verify Stage Travel E|

Eg: The 'wizard needs ta verify your X7 Stage travel.
}"?

Click Mest to dive the stage to the physical limitz at each comer of ravel,

[ Don't werify the stage travel at this time

< Back | Mext » | Cancel

Figure 18. Stage initialization after encoder setup.

Note that you have the option to skip the stage travel verification, but you should only do this if
you intend to initialize the stage in another application before attempting to use it. For instance,
if you are using Surveyor to perform mosaic imaging acquisition, you should first initialize the
stage in Surveyor before attempting any scans.

Joystick Setup Wizard

The Joystick Setup Wizard simplifies configuration of the type of input controller present on the
system.

The main page of the Joystick Wizard (Figure 19) prompts you for the type of joystick fitted, as
well as selections for indicating whether you have fitted a trackball or Leica Microsystems
SmartMove input device interface.

Note that it is possible to have more than one device connected to the OASIS card at a time.
For instance, it is possible to have the OI-SNP interface for the Leica SmartMove, an OI joystick
unit, and a trackball all fitted. However, in most cases only one type of input controller is used.

Revision 3.0.s Page 24 Objective Imaging Ltd.



X

Joystick

Select the tppelz) of input control options vou have fitked.

Jopztick: 01 Standard Jopstick ﬂ

[ Trackball

[ Interface card for Leica Microsysterns Smarthdove contraller

| Mext » | Cancel

Figure 19. Joystick main page.

If a joystick is fitted, you are given the option of defining the desired action for the button. Two
options are available:

e  Turbo mode. In this mode the joystick will use the fastest sensitivity setting when the
button is pressed and held.

e Autofocus. In this mode, the button press initiates a video autofocus. Note that this
option will have no effect for systems not fitted with the OASIS-AF video autofocus
module.

Next the wizard presents the joystick settings page (Figure 21). This page allows you to set the
XY and Z joystick sensitivities, providing more coarse or fine movements for deflections of the
XY joystick and turns of the Z joystick digiknob.

You may also reverse the sense of travel of the XY joystick deflection and Z digiknob turns in
this page.

Note that changes to the joystick direction values do not affect the axis direction of travel, i.c.,
the sense of positive and negative direction of the axis. The joystick settings only affect the
relative direction of travel for joystick operations.

Once the settings for the joystick are complete, the changes are written into the OASIS flash
memory, and you are returned to the main wizard screen.
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Figure 20. Joystick button definition.

Speed and Direction E
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Figure 21. Joystick speed and direction settings.
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THE OASIS APPLICATION

One of the utilities included with the OASIS controller is the OASIS Controller Application. 1f you
have chosen to install the OASIS Tools (or SDK) from the OASIS installation CD, you will have
been given the option to install a shortcut to the OASIS Controller Application on your desktop.
The shortcut will show the Objective Imaging logo along with the description ‘OASIS
Controller.’

If you haven’t installed the OASIS Tools, you can run the OASIS application from the CD. The
application executable is called Oasis.exe, and you can find it in the Uzs folder of the CD.

The OASIS application is useful for verifying that your OASIS installation and configuration are
working propetly on your system, as well as for familiarizing yourself with the capabilities and
principles of operation of the controller.

OASIS System Information Page

The main screen of the OASIS application is show in Figure 22. You will see the OASIS
application includes a number of tabs associated with information on the System, Stage, Focus,
F-Axis (fourth or filter axis), Video, and About. At the bottom of the OASIS application you
will find a status bar indicating the current position values for the XY Stage, Z focus, and F-axis.
Also included in the status bar is a panel indicating the condition returned from the last action,
e.g., whether the function command returned OK as opposed to some error.
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Figure 22. The OASIS application main screen.

Note: To retrieve extended error information on the last command, click on the command
return status panel in the status bar at the bottom of the OASIS application.

Main Buttons

Item Description

OK Closes the OASIS application.

Apply Applies changes you have made to settings such as cruise speed,
ramp table, etc.

Halt All Issues a halt command on axes to stop any motion that may be
occurring.

H/W Reset Issues a reset command to the OASIS DSP. This is similar to
the effect of re-booting the PC in that the OASIS will go
though its start-up sequence as if you had reset the PC.

Show Status Displays the status window indicating the status of each of the

axes, such as whether it is on a physical or software limit, motor
detection, etc.
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Board Status

This readout gives you information on the overall status of the OASIS controller. This readout
will display either of the following values:

Table 1. Board status values.

Value Meaning

“OK” The OASIS card has been detected and is
communicating with your computer properly.

“Simulated” The OASIS card was not found. If a card is indeed
present, this reading indicates that attempts to open
the card for communication failed; the system has
gone into simulation mode since no card was
detected.

Finding the DSP and DLL Version Information

In some circumstance you may need to verify the version information of the on-board DSP code
or the OASIS DLL that is running on your system. For instance, if you are installing new
hardware options onto the OASIS card, you will need to verify that the OASIS DSP code is at a
sufficient revision level to support the new hardware. Also, certainly 3t party applications may
use facilities found in later versions of the OASIS DLL, so you may need to verify the version
currently installed to ensure compatibility.

The System page of the OASIS application lists these versions as follows:

Table 2. DSP and DLL version information.

Setting Meaning

Firmware version Indicates the DSP code version currently running
on the OASIS card.

Driver version Indicates the DLL version currently running on your
PC.

Motor Volts

The Motor volts display indicates whether the OASIS card has sensed sufficient input power on
connector PL5 for driving the motors. The following displays may occur:
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Table 3. Motor volts display indication.

Value Meaning
“OK” Motor power has been detected.
“FAIL” Motor power has not been detected. Recheck

power connection at PL5 or your power supply for
sufficient voltage (+12V to +30V).

Board Temperature Readout

The OASIS includes circuitry to monitor the board temperature and a safety feature to
automatically limit motor drive current if the board temperature begins rising above acceptable
levels.

The System page of the OASIS application displays the current board temperature on a
thermometer-style gauge, as well as the actual temperature value. Also, the Board Temperature
status flag indicates either ‘OK’ or ‘FAIL’ depending on whether the temperature is sensed to be
within acceptable limits.

ADC Inputs

The ADCY and ADC X display the status of the analogue-to-digital converters used for the XY
joystick input. If either of these values appears out of normal position on start up, the display
will read ‘FAIL.

Serial Devices

If a serial device has been connected to the primaty serial input port PL1 on the main connector
plate, the Serial Device and Serial Mouse displays indicate that the device has been detected, and
whether it appears to be a mouse.

Trackball and Joystick

If the serial device is detected to be a trackball, the Trackball flag will show it has been detected.
If the analogue joystick is detected, the Joystick flag will indicate it has been detected.

FLASH RAM Status

The OASIS flash RAM is used to store various user settings, factory defaults, as well as the
current DSP code. Whenever the flash is modified, a checksum is calculated on the source data
and written into the header of the flash block. When the OASIS reads the flash memory to
configure itself based on the settings found there, it also calculates the checksum from the data in
the flash block.
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If the DSP’s calculated checksum does not match the checksum from the source data, the
FLLASH RAM display will indicate ‘FAIL’; if they do match, the FLASH RAM display will
indicate ‘OK.’

The FLLASH RAM status displays indicate the checksum integrity of given flash RAM blocks, as
follows:

Table 4. FLASH RAM settings.

Setting Meaning

Internal FLASH RAM Indicates whether the checksum is correct in the
factory FLASH block.

User FLASH RAM Indicates whether the checksum is correct in the
user FLASH block, where most current settings are
being held.

OASIS Stage Page

The Stage page of the OASIS application allows you to perform actions and define settings for
the XY stage.

Stage Control

The Control area of the Stage page allows you to execute actions related to movement and
initialization of the stage (Figure 23).

The Position items include movements to a given XY location, movement followed by autofocus
to an XY location (OASIS-AF video autofocus module required), as well as readout and
definition of the current XY position.

The Step items permit relative moves in +/- X and +/- Y directions, as well as along the
diagonals. The step size is indicated in microns for each axis. A central button with a bull’s eye
icon returns the stage to the origin location.
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Figure 23. OASIS stage control.
Item Description

XY position readout

Move to XY

Move + AFocus

Read XY

Set to XY

Step Size

Up/ down/ left/ right arrow

buttons

The X and Y coordinate values used for Move to XY, Move +
Autofocus, Read XY, and Set to XY.

Moves to the specified XY position.

Moves to the specified XY position and performs and
automatic focus (OASIS-AF video autofocus hardware
required).

Reads the current XY positions and displays the result in
Position readouts, in microns.

Sets the current XY positions to the values as specified by
Position, in microns.

Indicates the step distance for relative moves using the
up/down arrow buttons, in microns.

Moves the X and/or Y axels in the positive and negative
directions by a relative amount given by the Step Size, in
microns
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Item Description

Bull’s eye Moves the X and Y axes to the origin (zero) position.

Initialize Prompts to determine the stage travel and set software limits
based on driving the stage to opposite corners to search for the
physical limit switches.

Set Origin Sets the current position to zero, while maintaining the relative

position of the soft limits.

Clear User Limits Disables the soft limits on X and Y.

Note that the current XY stage position readout is found in the status bar at the bottom of the
OASIS application window.

The Settings area of the Stage page (Figure 24) allows you to define the movement speed and
acceleration, calibrate the stage using the lead screw pitch value, and define and view various
other options and settings, as described below.

Stage Settings

& 0ASIS
Q:]' Focus\ @ F-.-’-‘w:is\ ﬁ Videol (} .&boutl
Contral | | Settings | Advanced & Clos=
W, s 1 Awis
Esp 2ppl
Ensbled: | “es Yes M
- 200 =1 930 . 940
Cruising Speed. =1 mmss 200 3‘ s & Hal s
Acceleration; | Mormal j | Marmal j
(ﬂ HM Reset
Lead Screw Pitch: [mm]; |2_DDDDDDD |2.DDDDDDD
Backlash correction: [ Enabled [ Enabled 211 Show Status
Jopstick: [v Enabled |v Enabled
Jopstick Drive Senze: [~ Reversed [v Reversed
Initialized: es Yes
PMotor detected: es Yes
Microsteps per rew: 40,000 40,000
A, = 43495,90, 41635.40 £ =-250.000 F=0.000 T=0.000 Feturn Qi (0

Figure 24. OASIS stage settings.
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Use the Apply button in the OASIS application right-hand button group to apply your changes.

Setting Description

Enabled The axis is present and available for use.

Cruising speed The index in the current acceleration ramp table to be used as
the target speed. The actual speed in mm/sec is also displayed.

Acceleration The currently selected acceleration ramp table. Four tables are
available: Slow, Normal, Fast, and User

Lead screw pitch The displacement per revolution of the axis, in mm.

Backlash correction

Joystick
Joystick drive sense

Initialized

Motor detected

Microsteps per rev

Enables backlash correction, ensuring the end point of each
movement is approached from the same direction. This is
achieved by slightly overshooting the desired position when
moving in one direction, then returning to the position from
the opposite direction. Movements from the opposite direction
are unaffected. The amount of overshoot is specified in the
flash memory and can be set using the OASIS Flash Memory
Setup application.

Enables control of the axis via joystick inputs.
Reverses the direction of movement for joystick deflections.

Indicates whether the coordinate system of the axis has been
defined.

Indicates whether a motor has been detected on the axis.

Indicates the current microstepping resolution for the axis.
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Figure 25. OASIS stage settings.

Use the Apply button in the OASIS application right-hand button group to apply your changes.

Setting

Description

Mininum limits of travel

Maxcimum limits of travel

Guard distance. . .

X-axis guard distance

Y-axis gnard distance

The stage will travel to the minimum limits of travel during
initialisation.

The stage will travel to the maximum limits of travel during
initialisation.

Indicates whether an automatic or user-defined distance is used
for setting of software limits inside the physical limits to act as a
guard region.

The user-defined guard distance for the X axis, in microns.

The user-defined guard distance for the Y axis, in microns.

Revision 3.0.s

Page 35 Objective Imaging Ltd.



OASIS Focus Page

Z-axis control and settings are available in the Focus page.

Focus Control

* OASIS
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Step Size [pum]:
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o]
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F=0.000
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Apply
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243 Shaw Status
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Figure 26. Focus control.

Item

Description

Z-position readout

Drive speed

Position
Move to 7

Setto Z

Readout of the current focus position, with LED indication of
proximity to limit (yellow is close, red means at limit). Small
arrows permit continuous drive using Drive Speed setting when

pressed.

The continuous Z-axis drive speed when using small arrows on

position display.

Indicates value to use for Move to Z and Set to Z commands.

Moves to the Z position as specified by Position, in microns.

Sets the current Z position to the value as specified by Position,
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Item

Description

Step Size

Up/ down arrow buttons

Bull’s eye

Initialize

Set Origin

Clear User Limits

Wait for moves to complete

in microns.

Indicates the step distance for relative moves using the
up/down arrow buttons, in microns.

Moves the Z in the positive and negative directions by a relative
amount given by the Step Size, in microns.

Moves the Z axis to the origin (zero) position.

Prompts to initialize the Z axis by defining the cutrent position
as zero and setting soft limits to provide a limited range of
travel above and below the current position.

Sets the current position to zero, while maintaining the relative
position of the soft limits.

Disables the soft limits on the focus drive.

Note that without appropriate soft limits, it may be possible to
damage your equipment when driving the focus too far up or
down.

When checked, the application will wait until the move is
finished before permitting further action in the Focus page.
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Focus Settings
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Figure 27. Focus settings.
Setting Description
Enabled The axis is present and available for use.
Cruising speed The index in the current acceleration ramp table to be used as
the target speed. The actual speed in mm/sec is also displayed.
Acceleration The currently selected acceleration ramp table. Four tables are
available: Slow, Normal, Fast, and User
Lead screw pitch The displacement per revolution of the axis, in mm.

Backlash correction

Joystick

Enables backlash correction, ensuring the end point of each
movement is approached from the same direction. This is
achieved by slightly overshooting the desired position when
moving in one direction, then returning to the position from
the opposite direction. Movements from the opposite direction
are unaffected. The amount of overshoot is specified in the
flash memory and can be set using the OASIS Flash Memory
Setup application.

Enables control of the axis via joystick inputs.
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Setting Description

Joystick drive sense Reverses the direction of movement for joystick deflections.

Mouse wheel control Allows the wheel on your computer’s mouse to be used to
move the focus drive.

Initialized Indicates whether the coordinate system of the axis has been
defined.

Motor detected Indicates whether a motor has been detected on the axis.

Microsteps per rev Indicates the current microstepping resolution for the axis.

Controller Allows selection for the type of focus drive controller. The

OASIS software supports other focus controllers besides the
OASIS, including microscopes using the Leica DM SDK and
the Olympus BX-61.

Autofocus

If the OASIS-AF video processing module is fitted, then the Autofocus page will be available,
allowing setup and execution of automatic focus operations.

The principle of automatic focus using the OASIS-AF is based on the video-rate focus score
produced by the OASIS-AF module. The focus score is based on the sharpness of edges in the
image present in the video signal. As detail in the image becomes sharper, the focus score
increases. As the detail loses sharpness, the focus score decreases. Automatic focus involves
maximizing the focus score as a function of the focus position.

The actual autofocus operation may operate by continuously driving the focus over a range, by
making discrete steps over a range, or by using a “hunting”” operation where the focus is stepped
towards the maximum to find the local peak.
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Figure 28. OASIS-AF video autofocus.

Item

Description

Auto Focus

Auto focus (step)

Fine Focus

Range

Speed

Tolerance

Performs a focus operation by continuously driving the focus
through a given range using the specified speed and tolerance
values.

Performs a focus operation by making discrete steps through
the given range using the specified speed and tolerance values.

Performs a focus operation by hunting of the local focus. The
focus is stepped by a given step size, and the focus score is
measured. This process is repeated until the local peak of the
focus score is identified.

Specifies the range of travel over which the focus is to travel
when performing the autofocus.

Specifies the cruise speed to be used duting the autofocus
operation. Since the video input uses a fixed frame rate, faster
speed settings result in fewer samples and less precision. Slow
speeds result in more samples and more precision.

A tolerance that guides the autofocus operation in what to
consider a valid peak. Lower values make the algorithm more
sensitive to small variations in the focus score.

For example, to work out an appropriate value for the
autofocus Tolerance, set up your range, speed and Threshold
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Item Description

parameters on a typical sample until you are happy with the
speed, accuracy and reliability. Then compare the difference
between the focus score value at the best focus position with
that at one end of your focus range (i.e., the minimum focus
scote value). If you have a reasonable amount of detail in your
image you will probably find that this difference is quite a large
number. A good suggestion for the starting Threshold value
would be about 1/10th of the difference in focus scores. This
means that if the difference between maximum and minimum
focus score values falls below this To/erance value, then the focus
position will return to its starting point. This is useful

for preventing focus 'cteep’ on blank fields of view.

Step size Specifies the step size to use for the Auto Focus (step) and Fine
Focus methods.

Samples Specifies the number of focus score samples that are to be take
at each location during the Fine Focus. The samples are
averaged to produce the score at each location. The higher the
samples, the less noise in the video signal will affect the result.

Score Threshold The focus score threshold reduces the effect of noise on the
focus score value. As the threshold is increased, the score is
scaled such that the actual score is decreased. The helps ensure
only strong peaks in the focus scote profile are considered.

Score Plot Displays the measured focus score vs. position profile from the
last auto focus operation.

Predictive Focus

Predictive focus is a feature available in the OASIS controller whereby the plane of focus relative
to the XY movement is used to continuously maintain proper focus.

The plane is set up by measuring three sets of X, Y, and Z values indicating the in-focus Z
position at each XY location. The OASIS controller uses these nine values to solve the plane of
focus. Thereafter the predictive focus may be enabled, providing continuous maintenance of the
predicted focus position for the current XY location, including throughout movements made via
software or during joystick operations.

A commanded move of the focus, by software or joystick action, will disable the continuous
predictive focus. However, the plane of focus is still stored so that predictive focus can be re-
enabled when needed without re-measuring the three sets of XYZ locations.
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Figure 29. Predictive Focus setup and control.

Item

Description

Position 1

Position 2

Position 3

Move to Predicted 7.

Enable antomatic predictive
Jocus tracking

Reser

Sets the first set of XYZ locations to be used for predictive
focus. Use the associated Set button to read and store the
current XYZ position as Position 1. Use the Move To button
to return to this position after it has been set.

Sets the second set of XYZ locations to be used for predictive
focus. Use the associated Set button to read and store the
current XYZ position as Position 2. Use the Move To button
to return to this position after it has been set.

Sets the third set of XYZ locations to be used for predictive
focus. Use the associated Set button to read and store the
current XYZ position as Position 3. Use the Move To button
to return to this position after it has been set.

Moves to the predicted Z position for the current XY location.

When enabled, the focus will continuously track the predicted
7 position.

Clears the predictive focus setup.
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OASIS F-Axis Page

The F-Axis of the OASIS is often used for filter wheels, but can be used in other applications
such as for the control of zoom lenses that use stepper motors. The F-Axis pages in the OASIS
application provide control and settings for the F-Axis. Also, a Filter page permits setup,
initialization, and control of a typical motorized filter wheel.

F-Axis Control
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nzition:
tMove To F
v@ o MewTor |
& Hal a1
(B- HMw Rezet

ﬂ & - 241 Show Status

Set Origin ‘ Clear User Limits |
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Frnir [set] = 408344640.000
Frnax [set] = 125829120.000

[~ wait far moves to complete

#, = 5017940, 48243.85

£ =-150.000 F=0.000 T=0.000 Return QK (0}

Figure 30. F-Axis control.

Item

Description

F-position readout

Position

Move to F

Setto F

Readout of the current F-Axis position, with LED indication of
proximity to limit (yellow is close, red means at limit). Small
arrows permit continuous drive using Drive Speed setting when
pressed.

Indicates value to use for Move to F and Set to F commands.

Moves to the F position as specified by Position, in calibrated
units.

Sets the current F position to the value as specified by Position,
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Item

Description

Step Size

Up/ down arrow buttons

Bull’s eye

Initialize

Set Origin

Clear User Limits

Wait for moves to complete

in calibrated units.

Indicates the step distance for relative moves using the
up/down arrow buttons, in calibrated units.

Moves the F in the positive and negative directions by a relative
amount given by the Step Size, in calibrated units.

Moves the I axis to the origin (zero) position.

Prompts to initialize the F axis by defining the cutrent position
as zero and setting soft limits to provide a limited range of
travel above and below the current position.

Set’s the current position to zero, while maintaining the relative
position of the soft limits.

Disables the soft limits on the focus drive.

Note that without appropriate soft limits, it may be possible to
damage your equipment when driving the focus too far up or
down.

When checked, the application will wait until the move is
finished before permitting further action in the F-Axis page.
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F-AXxis Settings

* OASIS

M S_l,lsteml E Stagel ﬁ]‘ Focus g F-fiuis ‘ﬁ Videnl (} .-’-‘«boutl

Control | { Settings: | Filter o Close
II F iz
Eap £ppl
Enabled: Yes M
e b =1 2031
Cruizsing Speed: 130 = o Halt Al
Acceleration: Harmal -
(ﬂ H i Reset
Step Size [pm): 01562500
Backlash camection; [~ Enabled ?{3 Show Status
Jopstick: [~ Enabled
Joystick Drive Sense; [ Rewersed
Initialized: Tes
Mator Detected: Ma
Microsteps per rev: 40,000
A, =50179.40, 45243.55 Z=-150.000 F=0.000 T=0.000 Feturn Qi (0
Figure 31. F-Axis settings.
Setting Description
Enabled The axis is present and available for use.
Cruising speed The index in the current acceleration ramp table to be used as
the target speed. The actual speed in mm/sec is also displayed.
Acceleration The currently selected acceleration ramp table. Four tables are
available: Slow, Normal, Fast, and User

Step Size Specifies the size of each microstep for the F-Axis.

Backlash correction

Joystick

Enables backlash correction, ensuring the end point of each
movement is approached from the same direction. This is
achieved by slightly overshooting the desired position when
moving in one direction, then returning to the position from
the opposite direction. Movements from the opposite direction
are unaffected. The amount of overshoot is specified in the
flash memory and can be set using the OASIS Flash Memory
Setup application.

Enables control of the axis via joystick inputs (if available).
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Setting

Description

Joystick drive sense

Initialized

Motor detected

Microsteps per rev

Reverses the direction of movement for joystick deflections for
F-Axis control (if available).

Indicates whether the coordinate system of the axis has been
defined.

Indicates whether a2 motor has been detected on the axis.

Indicates the current microstepping resolution for the axis.

Filter Control

The F-Axis is often used for filter wheel control, and the OASIS application provides an
implementation of a filter changer on the F-Axis (as well as an implementation of a second
changer on the OASIS-XA1 5% axis module, if fitted).

Typically a filter wheel is free to move through 360 degrees, but contains a home switch allowing

the current position to be determined after an initialization where the home switch position is

identified.

& OAS|S

Control

Settings
Filker Wheel Contral

Filter changer: |Changer1

Seftings

Mumber of filkers

Foz | N arme | Description
&1 A Filter 1
£z r2 Filter 2
©: Filter 3
&1 R Filter 4

Qffget from home pozition to first filter:

Units/Rev = 10000, Spacing = 2500

w# Systeml E Stagel i1 Focus S Fais ‘ﬁ Videol e .&boutl

Shutters

1

Edi...
Learn Poszition
Info...

g =
0
2 Initialize...

2

#, = 75747.30, 49635.60

Z =0.000

F =0.000

T =0.000

& Har !
(E HMw Reset
243 Shaw Status

Return QK (0)

Figure 32. Filter control.
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Item Description

Filter changer Selects which filter changer is active. For the OASIS, the F-
Axis is Changer 1. If the OASIS-XA1 module is fitted, then a
second filter changer will be available.

Filter list Lists the name and description of each filter in the filter wheel.

Left/ Right arrows Moves the filter changer to the previous and next filter
position.

Edit Allows the name and description of the current filter to be set.

Learn Position

Number of filters

Offset from home position to

[frst filter

Units/ rev

Spacing

Initialize

Shutters

Sets the currently selected filter’s position to the current value
for the F-Axis.

Specifies the number of filter positions in the filter wheel.
Specifies the distance, in calibrated units, between the position
and the home switch. This value is often either zero or half the

filter spacing,.

Indicates the number of calibrated units per revolution, based
on the filter initialization.

Indicates the spacing between filters, in calibrated units.

Homes the filter wheel. The Units/ rev value will be updated
based on the home position data.

Control the shutter channels of the OASIS-blue or OI-SC4
shutter controller.

OASIS Video Page

If the OASIS-AF video processing module is fitted, the Video page of the OASIS application will
display advanced features available for video measurement and settings.

In addition to focus score calculation used for automatic focus, the OASIS-AF module performs
basic image analysis functions on the video image. These include: dual thresholding of light
and/or datk features, total detected atea, maximum chord length, and maximum gradient values.

Applications for the video-rate measurements of the OASIS-AF include blank field detection for
pre-screening of fields during high throughput screening.
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Video Control

& 0ASIS
M Sustemn I E Stage I ﬁ]‘ Focus } @ Faxis £ Video (} About I
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Figure 33. OASIS-AF video processing.

Item

Description

Odd Detection

Even Detection

Odd Field

Even Field

Specifies the phase (light or dark) and threshold value for the
odd video lines. Light thresholding occurs from the specified
threshold to maximum white (255). Dark thresholding occurs
from minimum dark (0) to the specified threshold.

Specifies the phase (light or dark) and threshold value for the
even video lines. Light thresholding occurs from the specified
threshold to maximum white (255). Dark thresholding occurs
from minimum dark (0) to the specified threshold.

Displays the odd field video measurement results for the Area
(pixel count), Mac Chord (pixel length), and Mac Gradient (8-
bit grey value).

Displays the even field video measurement results for the Area
(pixel count), Mac Chord (pixel length), and Mac Gradient (8-
bit grey value).
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Full Frame Displays the combined even and odd field video measurement
results for the Area (pixel count), Mac Chord (pixel length), and
Mac Gradient (8-bit grey value).

Video Settings

The OASIS-AF module supports a moveable rectangular region of interest. This window selects
the area where focus score and video measurements ate to take place.

* OASIS

w# Systeml E Stagel i Focus\ ) Favis BE Wideo | (Y .&boutl
Control | | Settings o Close

Wideo window

5 Gtart [ j‘ E IE
% Gtop | 767 :Il @ & Har !
Y Start |0 =] E IE (B How Reset

=1

= 243 Show Stat
¥Step 575 Rl e 1 Show Status

Apply

[lieek

Area M ax Chord |Ma>-: Gradient
0dd Field hd4 4
Even Field 7518 122 10
Full Frame 28349 3 ]
A =0,00,0.00 £ =-6,603 F=0.000 T=0.000 Feturn Qi (0

Figure 34. OASIS-AF video window settings.

Item Description

X Start Specifies the left edge of the video window, in pixels.

X Stop Specifies the right edge of the video window, in pixels.

Y Start Specifies the top edge of the video window, in pixels. Note

that this value must be less than the mid-point of the vertical
dimension of the image.

Y Stop Specifies the bottom edge of the video window, in pixels.

Frame gquadrant buttons Moves the video window to quadrants upper-left, upper-right,
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Item Description

lower-left, lower-right, and centred.

Full Size Window Sets the video window to the full size of the video image.

OASIS About Page

The OASIS application About page displays version information for the OASIS application, as
well as the onboard firmwate for the OASIS controller, including DSP and EPROM revision
data.

& DASIS
w# Systeml E Stagel i Focus\ = F-.-’-‘w:is\ B Viden ¥ dbout
« Clogze
0 OASIS Automation Controller
Yersion 3.0.0 (build 20) & Halt a1

(ﬂ H i Reset
Copyright @ 2001-2008 Ohjective Imaging Ltd.

wngy ohjectiveimadging.cam

11id)

243 Shaw Status

0A515 Firmware Rewvizgion Information

Ohjective Imaging Lid
QASIS-BLUE Stage Controller
DEP code revision ¥0.52
27th February 2006

Firmware 1: Rev 1, 28/06/2005
Firtrmware 2: Rey 3, 101072005
Firtrmware 3 Rey 1, 28/0672005

#, = 5017940, 48243.85 £ =-150.000 F=0.000 T=0.000 Return QK (0}

Figure 35. OASIS version information.
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FLASH MEMORY

The on-board flash memory of the OASIS controller stores information in a permanent format
and is used to customise the configuration of the controller to particular situations. The settings
stored in flash represent fundamental parameters that are infrequently altered except when
optimising the controller for the various hardware options that have been connected to it.

The executable code that runs the DSP on the OASIS is also stored in flash memory, allowing
for simple upgrades from time to time as new versions are released.

The OASIS Configuration Wizards write many of the settings used in the flash based on
automatic detection and user input of hardware configuration settings. As vatious settings are
actually interdependent (such as axis and limit directions, microstepping resolution and ramp
tables, etc.), it is recommended that you use the OASIS Configuration Wizards where possible to
setup the OASIS controller for your particular system.

For advanced configuration, the Flash Memory Setup application is used.

Flash Memory Organization

The Flash memory is divided up into several blocks, three of which are dedicated to
configuration settings. The upper-most block (block 7), contains the factory pre-set default
settings, much like the default settings of a PC BIOS, which are thought to be the most general
purpose and safe settings. Block 7 may not be changed by the user. Block 5 (the user block) is
initially programmed with the same settings as found in block 7, the factory presets. However,
some of the settings in this block are usually altered by the user to suit their needs. Block 6 is
used as temporary storage whilst programming is underway, so that a copy of the user block is
available in the event of failure whilst programming (for example, due to power failure).

The lower blocks of flash memory store the DSP code, and are accessible only during updates of
the DSP software from the DSP update utility or via the Flash Memory Setup application.

Using the Flash Memory Setup
Application
The OASIS Flash Memory Setup application is used to view and modify the settings stored in the

user block of flash settings (Figure 36).

On the left is a panel that groups the settings into categories:
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e General settings for each axis and miscellaneous items such as joystick type.
e  Ramp LUTs list the details of each acceleration ramp.
e  Sine-Cosine LUTs defining the actual motor drive microstepping tables.

e Joystick LUT specifying joystick ADC input-to-speed values.

/ DASIS FLASH Memory Setup - Board 0, OASIS-blue, Serial Number: 2032-01-B1.001

File Edit Command Help
= =) ¥ &
Load... Save Quick Config| Defaults DSP..
- % FLASH Setting HeAis ol s Z-Axis F-rxis
B [’Efﬁ'”gs Motar Current Mas 220 110 110
{01 Misc Mator Current Standby 55 55 55 55
-3 Ramp LUTs Blacklash distance (jisteps) 400 400 400 400
Slow
% Normal Low Paower Timer Yalue 32 32 32 32
{= Fast Cruise Speed z00 z00 130 130
& User Ramp Profile 1 1 1 1
- Sine-Cosine LUTs
S Wb Auxis Direction 0 0 1 0
O Yhuds Limnit Switch Direction 1 1 1 0
S F-hxig = y
S Foduis Limit Switch Falarity 1 1 1 1
4 Extendedi Trackball Sense 0 0 1 0
o ExftendedZ Joystick Sense ] 1 ] ]
& Joystick LUT
Jaystick Sensitivity 3 3 g 1
Auxis Type | | 1 0
Maxirnum howve (psteps) 10240000 10240000 2560000 5120000
Microstepping LUT ID z z 2 2
Encoder Factar 0 0 0 0
Encoder Polarity (0=reversed, 1=defg0 0 0 0
Lead Screw Pitch (nm) 2000000 2000000 99939 6250000
£ ?
3

Figure 36. OASIS Flash memory setup application.

AXis Settings

The flash settings for each axis may be set independently by selecting the axis value and entering
the desired new value.
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Motor Current Max

For each motor (X, Y, Z, and F), you may define the maximum permissible peak current per
phase. The maximum value allowed for these settings is 255, which cotresponds to a current of
1.25 Amps. The minimum is 0, which corresponds to 0.00 Amps. The relationship is linear such
that if a peak current of 0.625 Amps was required, the setting for that axis would be: 0.625/1.25
* 255 = 128.

We recommend this median value for most small stages. If stalling occurs at high speeds, try a
lower current setting, if stalling occurs at slow speeds, try increasing the current a little (and
possibly a slower acceleration profile).

Motor Current Standby

The motor current standby values follow the same rules as for Motor Current Max. These
settings will be used when an axis has been left idle for a defined length of time. Usually these
settings are lower than the corresponding 'Motor Current Max." setting as it is not necessary to
keep this current flowing through the motor phases whilst the motor is stationary. This can
prevent excessive heat build-up in the motors and the board’s output drivers.

Low Power Timer Value

The Low Power Timer settings determine how long it will be, from a motor becoming idle, until
the 'Motor Current Standby' settings come into play. A value of 1 corresponds to approximately
32 msec. The maximum value is 65,535 or just over 2000 seconds. The default value is 32 or
approximately 1 second.

Backlash Distance (Micro-steps)

For each motor (X, Y, Z, and F), you may define the backlash correction distance. Backlash is
enabled or disabled using an application software function. These settings allow you to adjust the
amount of correction applied. The maximum value for each setting is 65,535 micro-steps. (There
are typically 12,800 micro-steps for every revolution of a 200 step motor.)

Cruise Speed

For each motor (X, Y, Z, and F), you may define the cruising speed (maximum speed).
Permissible settings range between 1 and 511. These values correspond to an entry in the 512
location 'Ramp Profile’ cutrently loaded for each axis. Choose settings which give fast, smooth
and low noise stage movements. A value of 200 with the normal 'Ramp Profile' is a good starting
point for a 2mm/rev lead screw pitch stage.

Ramp Profile

For each motor (X, Y, Z, and F), you may choose from one of fout acceleration/deceleration
profiles. Permissible settings for each axis are:
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0 - Slow Ramp Profile

1 - Normal Ramp Profile

2 - Fast Ramp Profile

3 - User Defined Ramp Profile (Currently the same as Normal)

We recommend a setting of 1 for most applications.

Note: These settings may also be changed under software control.

AXis Direction

For each motor (X, Y, Z, and F), you may choose the ditection of rotation that will be regarded
as a positive rotation by the software. A value of 0, means a motor shaft will turn clockwise
(looking at it from the rear of the motor), for a positive move, and a value of 1, anti-clockwise.
This can be useful when trying to match a scan pattern on the screen with what physically
happens to the stage, or to accommodate the focus motor being mounted on either side of a
microscope.

Please note that it will probably be necessary to change the appropriate 'Limit Switch Direction' setting, described
below, if the axis direction setting is altered, as the axis will now drive to the opposite limit switch (if fitted).

Limit Switch Direction

When an axis is moving in the positive direction, only the positive limit switch is checked at every
step. Likewise for a move in the negative direction, only the negative limit switch is checked.
These settings allow the limit switches for any axis to be swapped over. This is likely to be
necessary if the 'Axis Direction' settings are altered, or possibly if some special hardware is being
driven.

The usual value is 0. To swap over the limit switches for a given axis, use a value of 1.

Trackball Sense

For the X, Y and Z axes, you may change the direction of movement whilst using the trackball.
This is to allow for personal preference and possible 'flipping' of the image in one axis as is the
case with some microscopes.

Permissible values for each axis are 0 and 1.

Note: These settings may be changed under software control too.

Joystick Sense

For the X, Y and Z axes, you may change the direction of movement whilst using the joystick.
This is to allow for personal preference and possible 'flipping' of the image in one axis as is the
case with some microscopes.
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Permissible values for each axis are 0 and 1.

Note: These settings may be changed under software control too.

Joystick Sensitivity

For the X, Y and Z axes, you may change the sensitivity of movement whilst using the joystick.
This is to suit various lead-screw pitches and magnifications.

Permissible settings for each axis are:

0 - High speed movement

1 - Medium speed movement
2 - Slow speed movement

3 - Very slow speed movement

AXis Type

These ate intended for reference only and are not currently used.

Maximum Move (Micro-steps)

For each motor (X, Y, Z, and F), you may define the maximum move distance in micro-steps.
There are typically 12,800 microsteps for every revolution of a 200 step motor, though other
microstepping resolutions ate supported.

This is an important safety measure when an axis has no physical limit switches, like several of
the available focus adapters. If the controlling software asks the OASIS to move an axis a
distance which is greater than the value defined in these settings, then it will refuse to move.

Valid numbers for each axis are from 1 to 2,147,483,648 (231).

The default settings are 5,120,000 (400 turns), for the X, Y and F axes, and 256,000 (20 turns) for
the Z axis.

Miscellaneous Settings

The following video window settings are to allow as much of the cameras field of view as
possible, to be used for generating the focus score values and the video data. These may need
modifying slightly to suit different camera types.

CCIR Video Window Start X

Horizontal statt position offset for CCIR type camera. Default = 32 (2x desired pixel number).
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CCIR Video Window Stop X

Horizontal stop position offset for CCIR type camera. Default = 1546 (2x desired pixel number).

CCIR Video Window Start Y

Vertical start position offset for CCIR type camera. Default = 24 (field based).

CCIR Video Window Stop Y

Vertical stop position offset for CCIR type camera. Default = 284 (field based).

RS170 Video Window Start X

Horizontal start position offset for RS170 type camera. Default = 32 (2x desired pixel number).

RS170 Video Window Stop X

Horizontal stop position offset for RS170 type camera. Default = 1546 (2x desired pixel
number).

RS170 Video Window Start Y

Vertical start position offset for RS170 type camera. Default = 24 (field based).

RS170 Video Window Stop Y

Vertical stop position offset for RS170 type camera. Default = 284 (field based).

Trackball Autofocus Range 1

When using the Kensington Expert Mouse 5.0 trackball (Part no. 64215), the lower left button
repeats the last autofocus command issued, or, one of three predefined autofocus commands,

selected by repeated pressing of the lower right button. The autofocus range of the first in the

sequence may be adjusted by changing this value. (Values are in micro-steps.)

Permissible values for this setting are between 1000 and 65,535; the default setting is 10,240.
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Trackball Autofocus Range 2

The autofocus range of the second in the sequence may be adjusted by changing this value.
Permissible values for this setting are between 1000 and 65,535; the default setting is 8,192.

Trackball Autofocus Range 3

The autofocus range of the third in the sequence may be adjusted by changing this value.
Permissible values for this setting are between 1000 and 65,535; the default setting is 4,096.

Trackball Autofocus Speed 1

The autofocus speed of the first in the sequence may be adjusted by changing this value. The
value is the speed that relates to that position in the currently selected Ramp LUT. Permissible
values for this setting are between 1 and 255; the default setting is 128.

Trackball Autofocus Speed 2

The autofocus speed of the second in the sequence may be adjusted by changing this value. The
value is the speed that relates to that position in the currently selected Ramp LUT. Permissible
values for this setting are between 1 and 255; the default setting is 32.

Trackball Autofocus Speed 3

The autofocus speed of the third in the sequence may be adjusted by changing this value. The
value is the speed that relates to that position in the currently selected Ramp LUT. Permissible
values for this setting are between 1 and 255; the default setting is 2.

Ramp Profile LUTs

The acceleration ramps used for Slow, Normal, Fast, and User profiles are stored as lookup
tables in the OASIS flash memory.

Although individual values may be edited using the Ramp LUT' section in the Flash Memory
Setup application, the Flash Memory Setup also provides a tool for generating ramps, found
under the Edit menu.

Using the Acceleration Ramp Generator, you can select one of the four ramp tables. The table
details and a graphic display are shown. To calculate a new acceleration profile:

1. Select the type of ramp, either linear or S-curve.

2. Define the starting point in the table by entering a start time in microseconds and move
distance in microsteps.

3. Define the end target speed in the table by entering a time and microstep distance.
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Indicate the target cruise index associated with the final point. For instance, a target

cruise of 511 indicates the profile should use the last entry of the table as the end-point
for the curve. A value of 256 would indicate that the curve should reach the final point
at the 256 entry in the table, with the remaining entries taken on the final speed value.

To general the ramp, click the Calculate button.

To save the ramp into the flash, click on OK to dismiss the dialog and click the Save
button on the main Flash Memory Setup toolbar.
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Figure 37. Acceleration ramp generation in the Flash Memory Setup application.

Sine Cosine LUTs

The Sine-Cosine LUTSs specify how the microstepping is to take place for each axis. A LUT is
available for each axis, as well as two extended tables supporting custom microstepping
resolutions.

Note: incorrect setting of the Sine-Cosine LUTSs can lead to motor drive problems. Only
advanced users should modify these tables.
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Joystick LUT

The joystick lookup table specifies how the 8-bit ADC inputs from the joystick unit are translated
into speed.

Updating the DSP Code

The code that the DSP on the OASIS board loads on power-up is also stored in other areas of
the Flash memory. The Flash Memory Setup application allows the DSP code to be updated in
the field, as necessary.

To upgrade it to a later (or eatlier) version, first make sure you have a copy of the desired DSP
data file, then press the button labelled 'DSP' on the toolbar. Select the data file and the update
will proceed. The new code will actually be loaded by the DSP when it is either next reset or
powered off and on again.

AXis Settings Menu

Individual axis settings may also be specified by selecting the Axis Settings option under the Edit
menu ot by double-clicking on the FLLASH Settings Axes node on the left pane. Both axtions
with display the Axis Settings dialog.

Figure 38 shows the Axis Settings dialog, with the Axis selection shown on the left. Clicking on
an axis in the list displays the relevant settings in the pages to the right. These pages include:

e Power
e  C(Calibration

e Drive

To change an option, adjust the settings of the axis, selecting between axes as needed. When
finished, click OK to update the settings. To save the settings to the OASIS controller Flash
memory, click on the Save button in the Flash application’s main toolbar.

AXis Power Settings

Each axis may have a maximum power, used when driving the axis, as well as a standby power
setting, indicating a holding power that takes effect after a user-defined interval once a movement
is complete. (Note that since the motor voltage is normally fixed, e.g., from the +12VDC power
input, then power here refers to the current applied to the motors.)
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Figure 38. Axis Power Settings dialog.
Item Description
Drive current Specifies the maximum drive current to be used for the axis, in
Amps.
Standby current Specifies the holding cutrent used when the controller enters
standby mode for the axis, in Amps
Standby timer Specifies the timer value to be used when delaying from the end

of a move until standby mode is enabled. Each increment is
roughly 30 msec in duration. The associated delay time in
seconds is shown.

AXis Calibration Settings

The OASIS controller software library provides calibrated movements when driving an axis.
Moves may be specified in microns, with the OASIS library automatically converting the
requested distance to microstep distance based on the axis calibration.

Axis calibration is typically specified by the pitch value for the axis, i.e., the distance the axis is
expected to travel for one revolution of the motor.
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Figure 39. Axis Calibration Settings dialog.
Item Description
Lead screw pitch Specifies the pitch of the axis, i.e., the distance travelled per
revolution of the motor, in millimeters.

AXis Drive Settings

Lower level drive settings indicate which ditectional sense of positive / negative moves, as well as
how the limit switch signals are to be interpreted.

The Axis direction may be reversed, defining the direction through the drive table, and thus the
sense of rotation for a given direction. Is a positive move to the left or to the right? The Axis
drive direction specifies this.

When driving in a given direction, the OASIS hardware is checking to see if the limit at the end
of travel in that direction has been engaged. The limit direction setting specifies which of the
limit inputs is associated with a given drive direction.

Limits switch logic may be normally open or closed when engaged, depending on the wiring
inside the motorized stage or axis component. The limit polarity is used to specify the type of
limit switches fitted.
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Figure 40. Axis Drive Settings dialog.
Item Description
Drive direction reversed Indicates that the axis drive direction is to be reversed.
Limit direction reversed Indicates the limit signals are reversed.
Limit polarity reversed Inverts the polarity of the limit switch, i.e., open vs. closed
switch logic.
Backlash correction distance Specifies the amount of backlash correction to apply, in
microsteps.

Configure Microstepping and
Encoders Menu

The OASIS controller supports a variety of microstepping resolutions, up to 51,200 steps per rev.
Also, when using encoders it is necessary to adjust the microstepping to ensure the proper
relationship between the encoder and microstepping counters. The Configure Microstepping
and Encoders menu option allows these values to be set.
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Configure Microstepping and Encoders
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Figure 41. Configure Microstepping and Encoders dialog.

Item Description

Exctended Microstepping In addition to the default microstepping table of 12,800

Tables steps/rev, two uset-defined extended tables may be created,
with the resulting select assigned to an axis.

Microstepping Indicates the microstepping selection for the axis, selected from
either of the two extended tables or the default 12,800
steps/rev table.

Encoder fitted Indicates that an encoder feedback mechanism is fitted to the
axis.

Encoder Resolution Indicates the resolution of the encoder counter, in microns.
This information is combined with the Axis pitch setting to
determine the relationship between the microstepping and
encoder counters (i.e., the Encoder Factor setting for the
controller).

Reverse polarity Indicates that the encoder counter polarity is reversed from the
axis drive direction.

Abscis piteh Indicates the pitch of the axis, i.e., the distance travelled for

each turn of the motor.
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Ramp Generator Menu

A simple means of automatically calculating acceleration ramps is provided using the Ramp
Generator menu option under the Edit menu. The ramp generate provides selection of one of
the four available ramp tables, with start and ending points for the acceleration curve to be set.

Acceleration Ramp Generator E|
Index |Interval (psec] |StepSize (pstepd  #|  Ramp parameters
0 1 = Ramp to modity: | User -] T Caculate |
] 50 L Ramp type: S-Curve -
2 499 1 pseconds  psteps
3 490 1 Statting point: (500 1
4 497 1 Final paint: 200 16
5 495 1 Target cruize indes: |51 j
g 493 1
80 1 1 1 1 l 1
7 491 1 6 0 5 g y !
704-------- S P T ST
g 485 1 H | | H |
] T——— Fosossoos F=oscsscdmess=oss Gosfhocas fesc=soos -
9 485 1 . . ) . .
10 482 1 Sy T R T . '
11 479 1 E LT pe======s AR i b == (AR '
12 |47 1 e pooooeoax Pocssaogieonaoss gomoaooss gomaooomo r
13 |47 1 1] SR R
14 486 1 tado R SR P I :
e e
& 57 ] 0 20 40 B 80 100 120
17 452 1 2 ¢ Ok ‘ x Cancel |
Figure 42. Ramp Generator dialog.
Item Description
Index The index in the ramp table, this is also the value used when
selecting cruise speed.
Interval The entry’s time interval, in microseconds. A value of 500, for

instance, indicates a wait period of 500 microseconds after the
entry’s step size is made. The velocity in microsteps per
microsecond at a table entry is the ratio of the StepSize to
Interval.

StepSize The entry’s step distance, in microsteps. A value of 16, for
instance, indicates that the step at location will be a distance of
16 microsteps. The velocity in microsteps per microsecond at a

Revision 3.0.s Page 64 Objective Imaging Ltd.



Item

Description

table entry is the ratio of the StepSize to Interval.

Ramp to modify

Specifies which of the four available ramp tables is to be viewed
and modified..

Ramp type

Indicates the shape of the velocity curve, either linear for
constant acceleration, or S-cutve.

Starting point

Indicates the first entry in the table, i.e., the initial velocity,
defined by the interval in microseconds and step size in
microsteps. Typically, you will want the starting point to have a
step size of 1 microstep for highest resolution movement.

Final point

Indicates the velocity at the target cruise index, i.e., the final
velocity of the calculated curve.

Target cruise index

Indicates the index desired for then end of the curve. That is,
the target cruise specifies at what point in the table the Final
point’s velocity is attained. If the target cruise is 511, then the
entire table contains acceleration data. However, if the target
cruise is less than that, say 200, then acceleration only occurs up
to index 200, after which movement is at constant velocity.

Calculate

Calculates the table’s acceleration profile using the indicated
values.
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