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INTRODUCTION

This document explains how to install and setup Olympus cellSens Dimension for use with the Andor sCMOS cameras
(Neo 5.5, Zyla 5.5 and Zyla 4.2).

IMPORTANT INFORMATION ABOUT USING CELLSENS DIMENSION

cellSens Dimension 1.11 is compatible with Windows 7 and 8, 32 and 64-bit operating systems.

TRADEMARKS AND PATENT INFORMATION

Andor®, the Andor logo, Neo, Zyla 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 Philipp Keller, Howard Hughes Medical Institute, Janelia Farm Research Campus

RevisioN HISTORY

1.0 22 Aug 2014 Initial Release

1.1 18 May 2015 Updated to cover all Andor sCMOS models (all sections)
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SECTION 1: INSTALLATION OF CELLSENS DIMENSION

1.7 INSTALLING CELLSENS DIMENSION TO RUN YOUR ANDOR SCMQOS CAMERA FOR THE FIRST
TIME

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

2. Ensure ‘High End Camera Support for cellSens 1.11’ is selected*

["cellSens Dimension L1 -

Select solutions OLYMPUS

A solution is an additional component that extends the functionality of your imaging software.

Available solutions:

nl Install Product |
(=] Cl Deconvolution for cellSens 1.11
= Court & Measure Full for cellSens 1.11

Database Client Edttion for cellSens 1.11
Database Connect Edition for cellSens 1.11
Database Core Edition for cellSens 1.11
High End Camera Support for cellSens 1.11
High End Device Support for cellSens 1.11
LC20 for cellSens {OCA)

Multi Position for cellSens 1.11

NetCam for cell Sens 1.1

Ratio for cellSens 1.11

Well Navigator for cellSens 1.11

OoooooEooO

< Back il Newd > ] Cancel

3. At the Image Source Selection, ensure the correct camera is selected e.g. Andor Zyla as shown below.

cellSens Dimension 1.11

Image Source Selection

Choose an image source for acquinng images OLYMPUS

Choose an entry from the left list. Then choose the device(s] pou want ta install from the right
lizt.

L If your device iz supported and not listed below, it will be installed automatically.

M anufacturer/image Sounce Device

DIEmEus Soft Imaiini Solutions [“éndor Bon Ultra 837

W A ndor u]l

Harmarnatzu

Olympus [Wlindor Zyla

Photornetrics

Qlmaging

< Back ][ Mest » ][ Cancel

* sCMOS 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.
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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 foyour sCMOS camera.

7. As an example we have outlined below how to install the driver for Zyla 4.2. The same steps are required for
Neo 5.5 and Zyla 5.5:

For the Andor Zyla 4.2 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 Ready to Install page click ‘Install’
5

On the Completing the Andor SDK 3.7.30101 Setup Wizard page accept the default ‘Yes, restart the
computer now’ and click ‘Finish’.

o

Now connect your Zyla 4.2 camera to your computer and switch it on.
7.  Windows will now install the driver for the camera (This will take a while).

8. Now the camera is ready for use.

Version 1.1 rev 18 May 2015 5
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SECTION 2: USING CELLSENS DIMENSION TO CONTROL YOUR
SCMOS CAMERA

2.7 RunnING YOUR ANDOR SCMOS CAMERA 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 1.11’.
3. Click Create Desktop Shortcut, this ensures that the Andor cameras are always available.

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 Iﬁ

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

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

MNarme:

cellSens Dimension with Andor Camera Support]

Comment:

[ Create Desktop Shortout ] l Cancel ]

e ¥

5. On first run Quick Device Setup will automatically appear, select your Andor sCMOS camera model, for
example Andor Zyla:

Quick Device Setup L2

Please select your camera and microscope

Camera

Andor Zyla -

Mot used
Andor £yla
(]l
DP71 Interface:
DP72
DP&ED
5100 QK ] I Cancel
SC30
—UC30 ]

6. Your sCMOS camera 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.

2. Click on Devices > Device Settings.

File Edit View | Acquire | Tools Window Help

g g ; i Live 3]
[Comer Coni LIRS g
Movie Fa

| +1 Calibrations...

-

D Device List...
@"‘ Device Settings...

Devices

. : i
= Device Customization...

2.2.1 SETTING THE EXPOSURE

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

Device Settings

Cornfiguration Measimum evpodure bme

e 0 XS H - i - i Exposure
= fif) Camera Autarat: J 1 5 Settings
;-:‘:, Andor iXon Uk 897 23
5! General
fiti Exposure
ﬁﬁ Infermistion
it} Extra
fich Andor Uttra
b Camera Adapter

efondt
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For shorter exposures use the Exposure control in the Camera Control window.

B e e

File Edit View Acquire Image Process

- G- Ho @R 3
Camera Control 7 0 x|

-Jﬂﬁuﬁ.u_'f.

Dﬂ l ‘

Movie recording

Exposure: 38.08 ms ) s

@ Manual
Automatic

/oeems P« >

Exposure time:

2.2.2 SermNG THE Dynamic Rance/Bir-DerTH

1. To set the dynamic range/bit depth on your sCMOS camera select ‘General’ under Device Settings.
i Device Settings - - &Iér
Configuration Image type
_’j abl < = H Bit depth: 12-bit grayscale -
12-bit grayscale I
=7 Camera Mirror 16-bit aravscale
Elﬁ Andor Zyla [P Horizontal | Vertical
g Savael Pseudo color
Exposure B
ﬁ Information @ 0f
ﬁE’ Extra () Use saturation indicator
- {0% Camera Adapter
(71 Use pseudo color table for grayscale images
For live only
(|
Sortby: |Light Path -
Device List..
OK. ] [ Cancel ][ Calibrations.... ][ Device Cu:
-0
Version 1.1 rev 18 May 2015
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2. Selecting 12-bit grayscale provides the user with 2 Gain options on a slider in the Camera Control window:
e 0is ‘High Well Capacity’ 12-bit mode

e 1is ‘Low Noise’ 12-bit mode
Eile Edit View Acquire JTools Wi
'avl_}.v
Camera Control ?Tex
M@ AR @
= | @
Live Snap
|| Movie recording
Exposure: 19.86 ms i

@ Manual
~) Automatic

19.86ms = @<
Exposure time:

Q Qo

A Gain of 1 will provide the best image quality for low light samples at 12-bit. Only use Gain 0 if the sample being
investigated emits a lot of photons, i.e. has a high fluorescent signal. Selecting 16-bit grayscale provides 1 Gain option
in the Camera Control Window (Dual amplifier mode, ‘Low Noise & High Well Capacity’ 16-bit mode).

2.2.3 ADJUSTING COOLING TEMPERATURE AND FAN SPEED

1. To control the cooling temperature and the fan operation choose ‘Extra’ in Device Settings

2. Adjust the settings as required.

DS — e ———————— e
Configuration Temperature control
3
Default A E] abl X & H [¥] Cooling active
E‘ﬁl Camera [¥]Ean active
Bﬁﬁ Andor Zyla
@ General 1
ﬁﬁ Exposure
P
i D t
L4 Bara ey

_\L Camera Adapter

Sortby: [Light Path v

0K ] [ Cancel ] [ Calibrations: ] [ Device Customization

Version 1.1 rev 18 May 2015 9
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2.2.4 SETTING THE READOUT RATE

1. The readout rate can be set in the Camera Control window:

Pixelclock -~
Pixeldock:

| 540 MHz v
200 MHz

540 MHz ‘I
Andor Zyla

V| Spurious noise removal

AND

OR

company

Version 1.1 rev 18 May 2015



ANDOR

USING CELLSENS DIMENSION WITH YOUR SCMOS CAMERA

an company

2.3 CoNTINuoUS LIVE VIEW AND SNAPSHOT

(¥ =

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

m 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’.

B e

Bie i s e ik piflics by R

Vet sy ke § S b R 7 8 gt k] s e s . g S g 1 b g e 0 et ey ey Thy gty
ittt b TR (358 B (il Bl i, M. o T Syl Tt Tl ot R ARSI ot it el s B il i 4 L sl

Tien e e H b i S (g st et P, [ g ) s S 8 . 0 Y o il o A T Y 0 R et

L

1 o B -

kit e
acas e -1 e (O g

E:E“Sensml'lﬂﬂsion_
Eile Edit View Acquire Tools W
- 05

LB S 3
B | @
Live Snap
|| Movie recording

2. Select ‘Movie recording’ which is located under the ‘Live’ button.

Version 1.1 rev 18 May 2015 11
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3. Once you select ‘Movie recording’, the ‘Snap’ button updates to ‘Movie’.

Camera Control TAX

M & 3 O s

& @

L Snap ‘Snap’ button
[ Mavie recording updates to

‘Movie’

Camera Control T RX

M@ EESH -

Live Movie
[¥]Movie recording

4. Click ‘Movie’ to begin the acquisition.

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

2.4.17 SETTNG 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

S Live = ) =
Press the ‘Start’
button to begin | >
acquistion Skt
v SArdhor on Lltra 897
Peaclutiom: Si1Zx 512
DL FF

@ Aubomatic Proceasesn
Marnual Processes

i -

Recordirg time:
OO O 300, D20 -

IrteErval:
Cyclest
|| Start delay:
30 =00 2 O
| =] An fast as possilbsle

D & tio = DD 30

* It is important to note that ‘Process Manager’ uses the software trigger by default. This means that the fastest frame
rates cannot be achieved in this mode with your sCMOS camera. Using the ‘Movie’ option above or ‘Live Mode’ provide
the fastest frame rates using your sCMOS camera. These two options use internal trigger instead of software trigger.

Version 1.1 rev 18 May 2015 12
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2.4.2 SETTING UP AN EXPERIMENT IN CELLSENS

1. To define an experiment you need to use the advanced experiment manager (right hand side of main window),
this is the only way to define an experiment with internal trigger. This will allow you to get the best frame rates
from your sCMOS camera in a defined acquisition mode.

= cellSens Dimensiol o= x
File Edit View Acquire Tools Window Help /{\, Acquisition VE—‘ Processing V{f Count and Measure VE& Reporting ‘ Layout ¥
E- = H & 23 - (- B2 . o < Q0% - H: & e =
Camera Control Lo ™, NE NE AN Experiment Manager T ax
= m—y— T " ‘jstartPage N[ @eperimentor ¥\ DMprocess 11vei X\ Mprocess 12vei X ‘[@E(perimeml)?‘ AN LU 2 — s g .
M| B Wi B : O 2 = 1 2 Live SH & 8 -
0= 0= SRR - n -
m(i ” & Image Acquisition y 3
Live Mavie Adds an acquisition command with the current New Start
settings
/| Movie recording Experiment name:
Exposure: 10 ms S| ~ Experiment
@ Manual Total duration:
Automatic 00:00:00.031
10ms H @« 5] £ Online navigation
Exposure time: 9-‘ Image Acquisition al -
fl E] Scm Observation Method:
] 1
Transmission overlay
Exposure time:
10 ms =
HDR o
Acquisition time:
Activate HDR
31.5ms
Mame:
E Current Settings 3
Streaming
54 Get Settings
B Send Settings
Resolution: 2048 x 2048 -
LiveMaovie:
(2048 x 2048 - Camera Settings -
Eiziaiss Resolution:
(2048 x 2048 - 2048 x 2048 -
Image type:
12-bit grayscale -
Note o
Subarray (Pixel):
X-Offset: 0 =
¥-Offset: 0 =
Pk - Width: 2048 :
Pixelclock: .8 = z
[ssomz =l - = v @ @ @ B/
D@ Gallery

Adds an acquisition command with the current settings

< Mg '3

2. Create a new experiment, add an acquisition (appears as ‘Current Settings’ icon) and draw a timelapse loop
around it.

X-@esPir S V-G S-&-

(7} Time Lapse Loop
Adds a time lapse loop

i

Cu
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3. Then click on the acquisition (‘Current Settings’) to edit its properties.

For the fastest frame rates, ensure that the streaming option is selected under the Experiment Manager and Exposure

time is set to the minimum.
= o
cmes

The acquisition settings icon updates:

Experiment Manager TRX
2 Live ZH® 8B -
v
5 i3
New Start
Experiment name:
Experiment
Total duration:
00:00:00

[ |Online navigation

Image Acquisition - -

Observation Method:

Current Settings -

|| Transmission overlay

Exposure time:

10 ms
Acquisition time:
10.0ms
Name:

m

Current Settings

V| Streaming
E
B

Get Settings

_—

Send Settings

e

Camera Settings -

Resolution:
2048 x 2048 =)

Image type:
{ 12-bit grayscale ns ]

Subarray (Pixel):

X-Offset:

Y-Offset:

Width:

0
0 v

2048 -

1@ Ex{ Qe {ri M... /@ A..

Version 1.1 rev 18 May 2015
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2.4.3 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.

I Camera Control TAX
Acquisition —
Settings (G B 5 =
E'Ti_ E'ﬁ»‘*
Live Maovie
Movie recording
il — =
Acquisition Settings I._l_]@ S

& Acquisition Automatic save

.. General .

.. Online Deblur Destination: file system "]

- Automatic EF1 File type: AVT Video File (*.avi)

. Manual MIA
=~ Document Mame

- Snapshot )

- Movie Directory

- Process/Experiment Path: C:\Users\m.milford\Pictures E]
=1 Saving

- Snapshot [|Create Subdirectory

- Movie

- Process/Experiment Preview: ... \Folder_20131028Y
- Camera

Default | | ApplytoAl |

4 m 3

[ oK l [ Cancel

Adjust the save settings
as required

Version 1.1 rev 18 May 2015 15
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2.4.4 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
H Save Ctrl+5
[ Savehs..  Ct-Shiftes ||
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 .tif 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 typq: | Tagged Image File Format (*.tif) ‘|
Compression: None
@ Hide Folders Options... ] l Save I [ Cancel ]

3. Click ‘Save’.

Version 1.1 rev 18 May 2015 16
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2.5 SETTNG A RecioN OF INTEReST (ROI) IN CELLSENS DIMENSION

To define a 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’

Live Snap

button.
Camera Control E
L= = & 2
U'.’i l E

Movie recording
Exposure: 19.86 ms -

°) Manual
Automatic

19.86ms [ @

Exposure time:

8] ==

HDR

Resolution: 512 x 512 (binning) ==
Live/Movie:
(2048 x 2048 ~]
Snap/Process:

512 x 512 (Binning 4x43) ~ A

2048 x 2048

1024 x 1024 (Binning 2x2)
512 x 512 (Binning 4x4)

256 x 256 (Binning 8x8
No =

Pixelclock o=
Pixeldock:

LSﬂO MHz V]

Andor Zyla -
/| Spurious noise removal

3. The dimensions of the ROI can be adjusted in the live window.
FIGURE 1:
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2.6 sCMOS FEATURE MATRIX FOR CELLSENS DIMENSION

0000000000000 | Neoss5 | k&5 | 242

Trigger Modes
Internal

External

Software
External Start

x| x <] x|=<
< x|l <] x|<
x| x <] x|=<

External Exposure

Acquisition Modes

Fixed length - specify the number of images required

Continuous - camera acquires until aborted.

Frame Rate Control

SRR AN
SRR AN
SRR RN AN

Software Accumulation - specify number of images to accumulate

Readout Modes

Imaging - Full Image Readout from Sensor v v v
Fixed ROI support (centred) - 2048x2048, 1920x1080, 512x512, o o «
128x128

ROI - Single Arbitrary Region of Interest Selection on sensor v v v
Camera Binning - 1x1, 2x2, 3x3, 4x4, 8x8 v v v

Metadata

On-Camera Correction

Fan Speed Control

On, Off v

High, Low v X %
Windows 7, 32-bit v v v
Windows 7, 64-bit v v v
Recommended Application Features

Easy Vertical Centering of ROI for fastest acquisition X x x

Version 1.1 rev 18 May 2015 18
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