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INTRODUCTION

This document explains how to install and setup Olympus cellSens Dimension for use with the iXon Ultra 897 and iXong
897.

IMPORTANT INFORMATION ABOUT USING CELLSENS DIMENSION

cellSens Dimension 1.9 is compatible with Windows 7 and 8, 32 and 64-bit operating systems.

TRADEMARKS AND PATENT INFORMATION

Andor®, the Andor logo, iXon and Solis are trademarks of Andor Technology. Andor is an Oxford Instruments company.
cellSens Dimension is a registered trademark of the Olympus Soft Imaging Solutions GmbH. All other marks are property
of their owners.

Front page image courtesy of Prof. Jan Liphardt and Dr. Alan Lowe, University of California, Berkeley, USA.

RevisioN HISTORY

1.0 12 Nov 2013 Initial Release

Added information regarding High End Camera Support requirement (Section 1.1)

el 2 e 20T Added additional Driver installation information (Section 1.1)
Added Software feature matrix (Section 2.7)

= 115 Lakesy o) Updated presentation (All Sections)

1.3 21 May 2014 Minor edit to text in table for consistency (Section 2.7)
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SECTION 1: INSTALLATION OF CELLSENS DIMENSION

1.7 INSTALUNG CELLSENS DIMENSION TO RUN THE IXON ULTRA 897 AND THE IXON3 897 FOR
THE FIRST TIME

1. Install cellSens Dimension following the steps in the installer.

2. Ensure ‘High End Camera Support for cellSens 1.9’ is selected*

Select solutions OLYMPUS
A solution is an addional component that etends the functionaity of your imaging softwans.
Avalable soltons

Instal Product

€1 Daconvolution for calSens 1.9
Count & Maasure Full for cell Sere 1.9
IC5U for calSans Dimarwion 1.9
Database Chert Edon for oelSens 1.9
Database Connext Edton for celSens 1.9
Diatabase Core Edtion for celSens 1.3

| High End Camers Support for el Sens 1.5
LC20fer cedSens 10CA)
Muti Posttion for cellSens 19
MetCam for celSens 1.9
Wl Navvigator for cellSans 1.5

<|

;Selom!_ Geuu

« Back ™ [ Cancel

3. At the Image Source Selection, ensure the correct camera is selected e.g. Andor iXon Ultra 897 as shown

below.
cellSens Dimension 1.9 (build 11514) Setup S
Image Source Selection
Choosze an image zource for acquinng images OLYMPUS

Choose an entry from the left izt Then chooze the device(z) you want to inztall from the right
list.

IF wour device iz supported and not listed below, it will be installed automatically. I

M arufacturer/image Source Device

DIEmEus Soft Imaiini Solutions Ando b 7 ) Andor iXon

v [ Jéndor bon 3 DLIG3 Ultra 897
amarnatzu

Olprmpus
Photometrics
(lmaging

< Back ][ Hewt » l[ Cancel

* ‘iXon3 and iXon Ultra 897 cameras from Andor Technology require ‘High End Camera Solution’ from Olympus in order to work with cellSens

Dimension software. Please contact your local Olympus representative for more information’ This is a separate module to the cellSens Dimension
license.

—0—0
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or Andor iXon X3 DU 897 as shown here:

cellSens Dimension 1.9 (build 11514) Setup s

Image Source Selection

Chooze an image source for acquinng images OLYMPUS

Choose an entry from the left list. Then chooze the device(] pou want toinstall from the right
list.

If your device iz supported and not listed belove, it will be installed automatically. I

Manufacturer/image Source Device

DIEmEUS Soft Imaiini Solutions ’D,&ndg[ on Ulra 89 | Andor iXon X3
% Andor <o 5 897

Hamarnatsu DU897
Qlprnpuz

Phatometrics
EAlmaging

¢ Back ][ Heut » ][ Cancel

4. Click ‘Next'.
5. Follow the steps to complete the installation.

6. After the cellSens installer has completed - it places a HTML file on the Windows Desktop called ‘Driver

Information.html’. Open this file and follow the instructions to install the device drivers for the iXong 897 and
the iXon Ultra 897.

7. To install the driver for your Andor iXon camera, follow these steps:

For Andor iXon Ultra 897 camera:
1. Execute the file ‘setup.exe’.
2. On the welcome page click ‘Next’.
3. On the Select Destination Location page accept the default location and click ‘Next’
4

On the Select Components page select ‘Install 64-bit drivers onto your PC’. Only select if you intend to use
a 64-bit compiler and click ‘Next’.

o

On the Camera Types page accept the default ‘iXon Ultra (USB)’ and click ‘Next’.
6. On the Ready to Install page click ‘Install’

7. Onthe Completing the Andor SDK 2.94.30007.0 Setup Wizard page accept the default ‘Yes, restart the
computer now’ and click ‘Finish’.

8. Now connect your Andor iXon Ultra 897 camera to your computer and switch it on.
9. Windows will now install the driver for the camera (This will take a while).

10. Now the camera is ready for use.
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For Andor iXon X3 DU897 camera:

1. Execute the file ‘setup.exe’.

2. On the welcome page click ‘Next’.

3. On the Select Destination Location page accept the default location and click ‘Next’.

4. On the Select Components page select ‘Install 64-bit drivers onto your PC’. Only select if you intend to use
a 64-bit compiler and click ‘Next’.

5. On the Camera Types page accept the default ‘iXon (PCI)’ and click ‘Next’.

6. On the iXon Systems page accept the default ‘All other systems’ and click ‘Next’.

7. On the Ready to Install page click ‘Install’.

8. On the Completing the Andor SDK 2.94.30007.0 Setup Wizard page accept the default ‘Yes, restart the

computer now’ and click ‘Finish’.
9. The computer will now reboot.

10. After the reboot go to the MS Windows Device Manager. (Please consult the MS Windows help on how to do
this for your version of MS Windows). Select Other Devices\PCI Data Acquisition and Signal Processing
Controller.

11. Right-click ‘PCI Data Acquisition and Signal Processing Controller’ and select ‘Update Driver Software’.
12. In the next dialog select ‘Browse my computer for driver software’.

13. In the next dialog click ‘Browse’ and navigate to the directory ‘Andor SOLIS\Drivers’ in your program files
directory.

14. Click ‘Next’.
15. Confirm the next dialog by clicking ‘Install’.

After successful installation there is a new section ‘Andor’ in the ‘Device Manager’.

Version 1.3 rev 21 May 2014 6
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SECTION 2: USING CELLSENS DIMENSION WITH THE IXON
ULTRA 897 & IXON3 897

2.1 RunninG THE IXoN ULTra 897 OR THE IXON3 897 FOR THE FIRST TIME IN CELLSENS
DIMENSION
1. Open the cellSens application, using Desktop Shortcut or from Start>All Programs>cellSens
Dimension>cellSens Dimension.

2. Select ‘High End Camera Support for cellSens 1.9’

P 5
cellSens Dimension - Select Solutions Iﬁ

You can select which of the following solutions you want to use in this working
SESSion.

Solutions:

] High End Camera Support for cellSens 1.9

Select Al Clear Al

You can aeate a desktop shortout for starting the program directly with the selected
combination in future,

Create Desktop Shortout...

[ OK ] [ Cancel ]

- J

3. Click Create Desktop Shortcut, this ensures that the Andor cameras are always available.

Version 1.3 rev 21 May 2014 7
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4. Create a name and enter a comment for the Shortcut so you will always know what solution/camera will start

with this shortcut.

-

Create Desktop Shortcut @

Assign a name and comment that show which solutions will be started with this shortout, The
comment will appear when you hover over the shortcut.

You can change the name and comment later by right-dicking on the shortcut and selecting
'Properties’,

Enter suitable

Marne:
Name for the cellsens Dimension with Andor Camera Support]
Shortcut
Comment:

Create Desktop Shortout | Cancel

5.  On first run Quick Device Setup will automatically appear, select Andor iXon Ultra 897 or Andor iXon X3

DU897 as required:

-

Quick Device Setup I. 2 &J

Flease select your camera and microscope

Camera

(25 -
Andor iXon ,En‘tjus»_a}? —
ndar 1Aon Ultra

Ultra 897 Ander iXon 3 DUBY S
DP25 Interface:
DP71
H Dp72
DPs0 oK ] [ Cancel l
SC100
—— 530

-

Quick Device Setup I. P |

Please select your camera and microscope

Camera

Andor iXon Ultra 837 -

Mot used

Andor iXon X3 Andor iXon Ultra 897

Andor iXon X3 DUEST

DU897 DP25 Interface:

DP71

] DP72
DPED [

SC100

L——15C30

CK J [ Cancel

6. Your iXon Ultra 897 or iXong 897 is now ready to use in cellSens Dimension.
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2.2 SETTING THE ACQUISITION PARAMETERS

1. To access camera settings and set up acquisition parameters, open the Acquire tab on the main toolbar and
click on Devices > Device Settings.

Fle Edit View i'iéquire[hols Window Help

v o | ﬁﬁ Live F
[Comen Coriro [IERE g
Movie F9

| +&1 Calibrations...

Devices b -a Device List..,
g‘ Device Settings...

o : i
we Dewnice Customization...

2. Choose ‘Exposure’ which will allow the maximum exposure to be set.

Device Settings
Configuration Ao spodune time
Defack 7 DBXEGH || g 0 5 s Exposure
=) Camers Avtomatic: _ 1 . Settings
g", Andor Xen Ultra 897 23
£ General
i) Exposure
E Informetan
i Extra
i) Andor Uttra
£V Camers Adapter
Defout

Version 1.3 rev 21 May 2014 9
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For shorter exposures use the Exposure control in the Camera Control window.

B ceens ineric ™

File Edit View Acquire Image Process
- G- Ho P '3
Camera Control 7 [
S M g2 . 3 &5 H :
Drr ' ‘

Movie recording

Exposure: 38.08 ms -

@ Manual
Automatic

B.o0Ems P )

Exposure time:

U =

3. To set the vertical shift speed and the vertical clock amplitude choose ‘Andor Ultra’. This is also where
extended EM gain control can be accessed. EM gain can also be controlled in the Camera Control window

ctters S ™

(shown below right).

Device Sattings
Configuration BM Gain Range File Edit View Acquire Image Process
_Mﬂuﬂ = '\_l] abl A= H Allows enctended EM gain rangs of 1000 Ei b -_; ud =il :—ﬂ —:'.
- ﬁ?:. (_amzra
§2 Andor iXon Ultea 897 23 Vertical clack contre C R Ep e =
2 General Verbeal ghifting spead: =
£ Information : I "
2 Bitra Ver tcal dock amplitude: Live Snap
i}h'_, Andor Ultra Mormal e [ Movi
d vie recordir g
_!_ Camers Adapter
Exposure: 38.08 ms . -
@ Manual
Automatic
Dot
Boams = P =
Exposure time
(J Bl
Gain:
] 2
EM gain
2 =
—0—0
10

Version 1.3 rev 21 May 2014



USING CELLSENS DIMENSION WITH THE IXON ULTRA

ANDOR

an Oxford Instruments company

4. To control the cooling temperature and the fan speed choose ‘Extra’ and adjust as required.

- ﬁE. Ander iXon Ultra 897 23
ﬁ]—j General
) Exposure
Eﬂ Information
(F
ﬁf‘J Ander Ultra

&% Camera Adapter

Temperature confrol
| Cooling active

Temperature targat:

Defauit

0 T

Device Settings
Configuration Trigger nput activated (Process Manager only)
Defaul v Dl X5 H polarty:
|i| = ﬁa Camera High leve

Temperature
and Fan
settings

5. The readout rate can be set in the Camera Control window. In this example, ‘17 MHz EMCCD'.

Pixelclock
Pxeddock:

(1712 EMccD -
{0.08 MHz Conventional CCD
1 MHz Conventional CCD
And] MHz EMCCD
3 MHz Conventional CCD
5 MHz EMCCD
10 Adkd- EAAC D
117 MHz EMCCD
Sgnal output:

Total counts b

Selection of
Readout rate

Spurious noise removal:
off -

J Frame rander

- G Gallery
Ready

ﬁ-

e B O

puxel

430
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6. OptAcquire is a unique control interface, whereby a user can conveniently choose from a pre-determined list of
set-up configurations, each designed to optimize the camera for different experimental acquisition types, thus
removing complexity from the extremely adaptable control architecture of the iXon Ultra and iXong 897. These
preset modes can be accessed in the Camera Control window.

Andor iXon Ultra -
Acquire Mode:

[Userdeﬁmd ']
Sensitivity and speed (EM amplifier)
Dynamic range and speed (EM amplifier)
Fastest frame rate (EM amplifier)

Time lapse (EM amplifier)

Preset modes

Time lapse and short exposures (EM amplifier) available for
EMCCD highest dynamic range (EM amplifier)

CCD lowest noise / slow readout (conventional amplifier) the selected
CCD highest dynamic range (conventional amplifier) camera model

CCD noise / readout balance (conventional amplifier)
Photon counting

Photon counting with long exposures (>10 sec)

User defined )

o @ Gallery
Ready

Note: Camera preset modes for the iXon Ultra (11), iXong 897 (9). Note also user defined option is
available in addition to the preset modes.

Version 1.3 rev 21 May 2014 12
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2.3 CoNTINuoUS LIVE VIEW AND SNAPSHOT

(¥ =

m For a continuous live view press the ‘Live’ icon in the Camera Control window or go to the Acquire
Live tab and choose ‘Live’.

@ To acquire a snapshot press the ‘Snap’ icon in the Camera Control window or go to the Acquire
Snap tab and choose ‘Snap’.

2.4 SETTING UP A KINETIC SERIES IN CELLSENS

1. Configure acquisition settings using the Camera Control tab or go to the Acquire tab and choose ‘Snap’.

Form e

Bie s s o ien piies. piey e L y— e —Te— e —

[T

Man kA -

badn ba -

Fiarbimb

12 o D

i e L .
r— - TR DT

5 cetens Dimerior W
File Edit View Acquire Tools W
- -

M & @ E

@ | @

Live Snap
| Movie recording

2. Select ‘Movie recording’ which is located under the ‘Live’ button.
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3. Once you select ‘Movie recording’, the ‘Snap’ button updates to ‘Movie’.

Camera Control T oX

M e @ B SH s

7 &

Live Snap

; : ‘Snap’ button
[~ |Movie recording
updates to

‘Movie’

(R R e g -

i &

Live Movie
[/ Movie recording

4. Click ‘Movie’ to begin the acquisition.

Note: The Movie button ﬂ updates to B to show that an acquisition sequence is being recorded.

2.4.17 SETTING UP A TIMELAPSE IN CELLSENS DIMENSION

Use the ‘Process Manager’ on the right hand side of the main cellSens window to define the number of frames you
wish to acquire and to set an interval between frames. In addition, you can set a delay at the start of an acquisition.
This is important, if for example, photoactivation of a sample is required before acquisition.

When all experimental parameters have been set press the ‘Start’ button to begin acquisition

Press the : -
‘Start’ button | B Live = | = =
to begin | l umn
acquisition —— Andor Bon Uitra 897
Resoluation: 512 x 512
L =CE OFF

@ Automatic Proceases
HMarual Procoeeses

Recordiewg time:

OO DD 3. D20 =
Irteral:
Cycles:

|| Start delay:

| ] An fast as poasilsle

D & tio : OO 30
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2.4.2 SAVNG A KINETIC SERIES

cellSens Dimension automatically saves the image acquisition files in avi format directly to disk in the My Pictures
folder. The default save options can be modified in Acquisition settings > Saving > Movie if required.

Camera Control T oX
Acquisition HE)E B EH B
Settings — = : _
D'Ti_ D?
Live Maovie
Movie recording

Acquisition Settings Iili:—h]

- Acquisition Automatic save
- General 7
. Online Deblur Destination: File system 'l
- Automatic EFI File type: AV Video File (=.avi)
. Manual MLA
= Document Mame
- Snapshot )
- Movie Directory
- Process/Experiment Path: C:\sers'\m.milford Pictures E]
- Saving
- Snapshot [|Create Subdirectory
. Mowie
... Process/Experiment Preview: ... \Folder_20131028Y
- Camera
Default ] [ Apply to Al ]
4 T 3

[ OK l [ Cancel

Adjust the
save settings
as required
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2.4.3 SavNG A KINETIC SERES AS A MULTI-PAGE TIFF FILE

The kinetic series can also be saved as a multi-page tiff file after acquisition if required. To do this follow the steps
below:

1. Select ‘File’ > ‘Save as’.

! cellSens D'munion-

File | Edit View Acquire Imag

New 3
Open k|
Close Ctel+W
Close All Chrl+ Alt+W

I Save Ctrl+5

| Saveds.. Ctrl«Shift+5 |
Export to »

Y| Page Setup...

L | Print Preview

& Print... Ctrl+P
Recent Files »
Exit Alt+Fa

2. Choose the location to save your image files to and choose .tiff as the file type.

- - B
= Save Image As - ﬁ
e . - - - s -
\-Xj/ ‘h: v Libraries » Pictures » v |43 | Search Pictures 0
| —
Organize ~ New folder = - ®
Tem) = i i
o Pictures library Arrange by: Folder ¥
. projects Includes: 2 locations
_temp Sample Pictures
9 Libraries
=|] Code
_¢| Documents
a' Music
=/ Pictures
E Videos o
File name: Acquisition| 5
Save as type|| Tagged Image File Format (*.tif) ‘|
Compression: None
) Hide Folders Options.. | [ sawve | [ Cancel |

3. Click ‘Save’.

Version 1.3 rev 21 May 2014 16
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2.5 SETTNG A Custom Recion OF INTEReST (RO IN CELLSENS DIMENSION

To define a custom ROI follow the instructions below:
1. Start live mode to see the full field of view.

2. To define the ROI go to the ‘Resolution’ part of the camera control window. Click on the ‘Toggle sub-array’

button.
Resolution: 512 »x 512 -
LineeMowies
512 x 512
Snap/Process:
512x 512 v
The Toggle
sub-array = —— 'IZ[ | Apphy to Live
button

3. The dimensions of the ROI can be adjusted in the live window.

2.6 XoN ULtra 897 FravE RATES IN CELLSENS DIMENSION

The frame rates for the iXon Ultra 897 in cellSens dimension software are shown in the following figure. Please note that
the Cropped mode feature is not available in cellSens Dimension.

450

397

400

350

300

250

200

Frame Rate (fps)

150

100

50

512 x 512 256 x 256 128 x 128 64 x 64
Array Size

M Andor Solis M cellSens Dimension

Figure 1: Comparison of the Frame Rates of the iXon Ultra 897 for different ROI sizes
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2.7 XoN ULTra 897 FEATURE MATRIX IN CELLSENS DIMENSION

iXon Ultra 897

Trigger Modes
Internal

External

External Exposure

Software Trigger

Fast External
External Start

Acquisition Modes
Single image

<[] s

Continuous - camera acquires until aborted

Kinetic Series - Frame number and Rate Control

Accumulate mode - specify number and rate to accumulate images

a3l IR IR IR IR

Fast Kinetics - Increase frame rate for user defined rows (requires masked area)

Readout Modes
Imaging - Full Image Readout from Sensor

Overlap - also called Frame Transfer (Selected modes only)
Full Vertical Binning (FVB)

Multi Track - User defined depth of vertically binned rows at user defined spacings

Crop mode (Corner tethered and Optically Centered)

ROI - Arbitrary size region anywhere on sensor

XIS x|=x]|=x|N] N

Camera Binning - User Defined*

Readout Parameters

Exposure Time

EM Pixel Readout Rate - 17MHz, 10Mhz, 5Mhz, 1MHz
Conventional Pixel Readout Rate - 3MHz, 1MHz, 0.08MHz
Pre Amp Gain - 1,2 and 4

Vertical Shift Speed (3.3uS, 1.7uS, 0.9uS, 0.5pS and 0.3uS)
Vertical Clock Amplitude (Normal, +1,+2, +3, and +4)

NN EE

Electron Multiplying Mode - Real gains from x2 to 300, - Real gains (x1000 in extended mode)
Optaquire

Enable Specific Mode

Add/Delete user defined mode

iCam

Change Exposure Time during acquisition - (Limitations apply, see manual)

‘

x

‘

Change EM gain and control

‘

Metadata
Timestamp Clock (current timestamp reading on camera) +/- 10ns and time of subsequent «
frames
-0-90
Version 1.3 rev 21 May 2014 18
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iXon Ultra 897

For USB cameras FIFO fill level recorder in Meta data

Image Processing
Spurious Noise Filter (Median, Level above, Interquartile Range) -on camera correction

Data Averaging Filter v

Shutter Control™*
Open/Closed/Auto (open on power up)

Fan Control

High, Low, Off

Operating System Support
Recommended Application Features

Image Flip - Horizontal and Vertical (conventional and EM registers readout raw data in a
different order by default)

Image Rotation - 90 degrees clockwise, 90 degrees anticlockwise

Image Streaming to disk at all sustained frame rates

Supported File formats should contain all acquisition information in header

* Fixed Binning Options 1, 2, 4, 8 & 16 available

**Shutter is opened upon initialization of camera, closed upon de-initialization

Version 1.3 rev 21 May 2014 19
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