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INTRODUCTION

This document explains how to install and setup MetaMorph for use with the iXon EMCCD Cameras (iXong, Ultra 897 &
888). In order for the camera to work to its full specification it is necessary to perform the installation as described in this
document.

TRADEMARKS AND PATENT INFORMATION

Andor®, the Andor logo, iXon Ultra and Solis are trademarks of Andor Technology. Andor is an Oxford Instruments
company. MetaMorph® is a registered trademark of Molecular Devices, LLC. 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 27 Sep 2012 Initial Release

General updates to improve presentation and procedures throughout.

ol ALY AU Updated Minimum Exposure and Frame Rate data in Section 3.3-3.5.

Updated MetaMorph installation procedure (Section 1.1)
1.2 17 Oct 2013 and Andor Driver pack installation procedure, (Section 1.3).

Included iXon3 897 camera model.
Added Software feature Matrix (Section 3.6)

1) IS 257 0N Updated presentation (All Sections)

14 21 May 2014 Minor edit to text in table for consistency (Section 3.6)

1.5 12 Aug 2014 Added content to cover the iXon Ultra 888 model (All Sections)

1.6 19 Sep 2014 Updated Driver Installation steps (Section 1.3)

1.7 22 Jun 2015 Added clarification on software version supporting for iXon Ultra 888 (Section 1.1)

Version 1.7 rev 22 Jun 2015 3



ANDOR

company

INSTALLATION

SECTION 1: INSTALLATION

This section outlines how to install MetaMorph on your PC for use with the iXon EMCCD Cameras (iXong, Ultra 897 &
888).

1.7 INSTALLNG METAMORPH FOR THE FIRST TIME
1. Install MetaMorph from the CD-ROM supplied. Please note: MetaMorph 7.7 is the first version which supports
Windows 7.
2. To get the latest MetaMorph updates please visit
Note: iXon Ultra 888 is supported by MetaMorph version 7.8.11 onwards.
3. Download the latest update and save the Zip file to the desktop.

4. In order to update the full release of MetaMorph, go to the Meta Imaging Series folder which contains the
Updater program. Select the Updater and browse for the MetaMorph zip file just downloaded.

Meta Imaging Series U

Select Patch Fle
Select the patch file for this update

Patch File
Ml | C:\Users\AndorUser'\Desktop MM782-64 zip J I

< Back Cancel
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5. Follow the steps in the Updater menu until all the files are extracted and the application files are configured.

(= | <
&, ) [ « ProgramData » Microsoft » Windows » Start Menu » Programs » Meta Imaging Series v"y“ Search Meta imaging Series .U‘
NN
Organize v [ Open  New folder =~ 0 @

¢ Favorites hlauie Date modified Type S5

Bl Desktop @ Documentation Files on Installation Disk Shartcut KB
& Downloads [3 Meta Imaging Series Administrator Shortcut KB
Recent Places {#% Meta Imaging Series Updater Shortcut KB
[# MetaFluor Offline Shortcut KB
-l Libraries [&" MetaFluor Shortcut 2 KB
¢/ Documents 27] Bdapabdornk Offlis \ Shoa o 2KB
) Music Meta Imaging Series Updater == i
&) Pictures Operation Progress
E Videos The application files are now being configured
™ Computer Extracting Fles
4 Local Disk (C) NENENERERNRANANENNEE

s 55D RAID (E)
c\MM\wic_d_varispec1020.dl

€ Network
AEENEEEEENEEENENNEENENNEENENENEEE

% Meta Imagi
- Shortcut
¥

6. The software is now updated to the latest release.

1.2 MeETAMORPH ALREADY INSTALLED

1. If MetaMorph is installed already on your PC, ensure that it is the latest version available.

2. If you need to update to the latest version download the latest version of MetaMorph from the following site:
and use the Updater program as shown in Section 1.1.

1.3 INSTALLING THE ANDOR DRIVER Pack

1. Install Andor Driver Pack 2.97.30005.0 (minimum version) from MyAndor>Software>Drivers & 3rdParty.

2. If you don’t have an account, please register to access the latest driver pack and documentation.

E Setup - Andor Driver Pack 2 l = -s-:h]

Welcome to the Andor Driver Pack
2 Setup Wizard

This will install Andor Driver Pack 2 v2.97.30007.0 on your
computer.,

Itis recommended that you dose all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup,

[ Next> | | Cancel |

%

3. Important - install the Andor Driver Pack to the MetaMorph vinput folder (c:\MM\vinput\Andor)

4. Complete the installation steps and click ‘Finish’

5. Select “Yes, Restart the computer now’.

Version 1.7 rev 22 Jun 2015 5
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SECTION 2: CONFIGURING METAMORPH

2.7 CoNFIGURNG METAMORPH

1. Power on the iXon EMCCD Camera.

Run the Meta Imaging Series Administrator to set up the configuration for acquisition.

Select MetaMorph-Default and then click ‘Configure Hardware’.

P 0N

Click ‘Create New Setting’, to create a new setting, and call this setting ‘iXon Ultra’.

Click ‘Configure Acquisition’ after
the new setting has been created

V'] Meta Imaging Series Administrator: Single User Conﬁguratiovl @ V'] Meta Imaging Series Administrator: Single User cmf.gu,at.o,. i \_ X f
. r
List of Groups List of Groy Configure Hardware
2 > 5L Select a Group and Press T A I |
Group Name Hardware Setting  File Association a Button to Customize: Group N4 | PR fistomize:
MetaFluor Default [W‘ MetaFlug LN e o s -
MetaFluor Offine Dffline whssiontladkizes Metoriud | | R Configure Acquisiton | | frdware |
|
Metahorph Default sy MetaMor =
MetaMarph Offine Offine l Drop-ins/Toolbars ‘ MetaMof | Configue Devices oolbars ‘
Metat/ue Default ‘ ClearSettings ‘ Metavue [ —— @ings ‘
< 0 » Edit Defaults ‘ « ] f Delete Setting Eus ‘
Pressing Set File Association _w!ll set the default group andv the group to [7 Pressing S T
be launched when stk and tif images are double-clicked in Explorer Set File Association l be launché Create New Setting !_ocnahon ‘
[marked by ) [marked by .
p————————————— - e Install System Devices | ‘ oK
| Enter Multi-User Mode l | Configure Hardware ‘ Enter Mul:
’ Set Administrator Password J [ Create Icons J 0K Set Administrator Password | 7 Createleons | 1
. . R Click ‘Create New
5. Click ‘Configure Acquisition’.

Setting’ first
6. Select the ‘Andor’ driver from the list of Available Drivers.

Configure Acquisition &J
Aevailable Drivers Installed Drivers
[AndorS dk3 -0 Adds> -
Demonstration
Leica DFC ‘ << Remove
PCO.SDK
Photometrics Configure. .
‘ Help...
‘ Cancel ‘
1]
Driver Configuration: “Default Driver
Andor Camera
Two acquisition drivers could not be loaded Mare Info. |

7. Click ‘Add >>".
8. Then click ‘Configure...’.
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9. The camera serial number is shown in the Camera tab. You can also set the image orientation by selecting ‘Flip
Horizontally’ or ‘Flip Vertically’ as required.

Andor Camera Driver lilﬂ_hj

Camera | Advanced | Defect Comection Version

Camera Information [Channel 1)

Name: | EYelsTHINER T Resst
Serial Mumber: 7246 Flip Horizontally
Controller Card: Use Flip Yertically

Camera Information [Channel 2)

CAMERA NOT FOUND

Hide all camera eror messages
Generate Debug Output (affects all cameras)

[ ok ][ cancel |

10. In the Advanced tab the Temperature, Fan Mode and Shutter Control parameters can be set as required.

Andor Camera Driver g liﬂ

E |
Camera | Advanced | Defect Comection | Version

Camera dor DUBY
Temperature Control ‘
/| Enable cooler during camera mitizization ‘
Fan Mode: High b
Temperature: 80 C(-120te 20)

Shuttes Control
MNone This camera does not control shutters of any kind
@ Camera This camera has a CCD with a built in shutter

External  This camera is being used to control an extemal shutter

Shutter Polarity Tl

Open Delay 50 ms

Cloge Delay 50 me

Tnager Control

Trigger Polarity: | Positive ~

Crop Mode Contiol
Enable Crop Mode CropWidth: 512
Crop Height: 128 \

EM Gain Mode: Lnear Mode v Reset

Use highes range when using 'Linear Mode'

| OK Cancel |

NOTE: If the Optomask will be used for cropping the sensor to achieve even faster speeds select ‘Enable
Crop Mode’.

11. Once the configuration is complete, click ‘OK’ to leave the Meta Series Administrator and go to the MetaMorph
Application.
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SECTION 3: USING METAMORPH TO CONTROL THE IXON EMCCD

CAMERA

3.1 SETTING THE ACQUISITION PARAMETERS

1. Open the MetaMorph application.
2.

Open the ‘Acquire’ window which can be accessed via the Acquire tab or the Acquire icon.

i1 MetaMorph

File Edit Regions Stack (Acquire) Devices

[None] @ [None]
=EH® S X

@ ®Bmm |

Display Process Log Measure Journal Windov

QA LR nostage:
2 ETHARNS S TE WY

Apps

Devices Display Process Log

Acquire..

F11

3. Set the Readout Speed, EM Gain settings, Vertical Shift Speed, Vertical Clock Voltage, Pre-Amplifier Gain,
Shutter and Trigger parameters in the ‘Special’ tab of the ‘Acquire’ window.
{1 Acquire [:v_‘ = @
‘ Acquire ] Image: ¥ ‘Acquwed |
g | Set Save... |
Save w/Sequence  Display | Acquire \ Comect ] Deconvolution [ Annotate | Special “Andnr ‘ Live Replay |
T Digitizer: | 16-bit (17 MHz) |
0009 llms > @EcbeEMGan  TBE] ¢ '
[ AutoBwose | verical St Spesd: 2.00 MHz (0.50 usec/pixel) -
Binning: i . Vertical Clock Voltage: |Nurrna£ vj
_ Camera Area: Pre-Amplifier Gain: |Gam3 v‘
[ >FRiChp |
————— Camera Shutter INwaysOpen "‘
‘ Center Quad. |
—l| Info.. \
Use Active Region RN
/| Cooler On Extemal Trigger
Show Live
Camera State: IOvedapped '\
Live Bin i -
Baseline Offset: |0 -
Temp:0c ) .
Show Focus Indicator || Baseline Clamp
Frames To Avg: 1 [ | Reset \
‘ Close | |Less <=] Setting: { Load ... ‘ Save As...
4. For a continuous live view press ‘Show Live’ in the ‘Acquire’ window or the ‘Live’ icon on the toolbar. To

acquire a snapshot press the ‘Acquire’ button on the ‘Acquire’ window or the ‘Snap’ icon on the toolbar.

Live

i
=N
-

Acquire

Acquire a Snapshot Image

Continuous Live View/Video Mode

Version 1.7 rev 22 Jun 2015
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3.1.1 SETTING UP A KINETIC SERIES

To set up a kinetic series go to the Acquire tab on the main MetaMorph toolbar and choose ‘Stream Acquisition...”. In
the Stream Acquisition window the number of frames/time-points to be acquired can be selected as well as where the
data will be streamed to i.e. RAM/Hard Disk.

Acquire | Devices Display Process Log
Acquire...
Capture Live Images... F11
Stop Focusing F2
Stream Acquisition...

Acquire Timelapse...

"] Stream Acquisition o= @ @
Acqure | Camera Parameters
Acquistion Mode 1&113371 to RAM v |

Number of frames 100

Acquistion Irformation
Your cument acquistion region is: 5122512

Each pixel will use 2bytes
Each frame wil use 512,00 KB
Total number of frames 100

Amount of memory stream wil use: 50,00 MB
Amount of memory stack will use:  50.00 MB
Amourt of memory required fotal)  100.00 MB

Amount of memory avaiable 4300GB
Readout time per frame 18.12ms
Acquisition time for stream 1.81 s8¢
Initial lum: | [None] v

Run user programs

NOTE: No components which support straaming available

Status: Corfigure OK

Version 1.7 rev 22 Jun 2015 9
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If you have set the number of frames too high for ‘Stream to RAM’ a warning will appear at the bottom of the
window. If this happens, lower the number of frames or switch to ‘Stream to Hard Disk’ to resolve the issue.

+"J Stream Acquisition = = IE

Acquire | Camera Parameters |

Acqustion Mode: | Stream 1o RAM -

Number of frames: 50000

wa during acquistion Save ane image per file
Acquisition Information
Your current acguisition region is 512x512

Each pixel will use: 2 bytes
Each frame will use: 512.00 KB
Total number of frames: 50000

Amount of memaory streamwill use: 24,41 GB
Amount of memory stack will use: _24.41 GB
Amount of memaory required {total): 48.83 GB

Amount of memory available: 48.00 GB
Readout time per frame 18.12 ms
Acquisition time for stream 15.10 min
Intial lum: [Méore] -|

Run user programs

Insufficient MOTE: Mo components which support streaming available
memory
Warning Stabus: Not enough memory
message =
Close

3.1.1.17 OBTANNG THE FaSTEST AcQuISITION SPEEDS (OVERLAPPED MODE)
To achieve the fastest speeds with the iXon EMCCD Cameras (iXon3, Ultra 897 & 888) in MetaMorph set the camera
state to Overlapped mode.

¢ Overlapped mode is where the sensor is reading out and exposing simultaneously i.e. frame-transfer mode,
hence the faster speeds in this mode.

e This can be selected from the ‘Acquire’ window (below left) as well as the ‘Stream Acquisition’ window (below

right).
e = TR e
Acqure | Image: [ |Acquired | "Accuire  Camera Parameters
Set Save Eemushion Maode:
- : @) Acquire images at frams raie
o/ lisplay 5 | j v
Save w/Sequence  Display | Acquire \ Comect | Deconvolution \ Annctate  Special [Andcr | Live Replay D et o S et el ek
Bxposure Time: Digitizer: | 16it (17 MHz) - Acquirs imzgee from firet extemal tigger
008 [lms  v| @)EwbleEMGan 178 ¢ '
‘Auli] Digital Camera Controller Maremeters:
Enasn Vertical St Speed: (2.0 MH (0.50 usec/pixel) &=
; £ . Camerz State: | Ovedaposc -
Binning 1 = Vertical Clock Voltage: | Nomal -
Camers Area Pre-Amplfier Gain: [Gain 3 = Shuiter Mode: | Mot Avzisble
[ oRdchp |
—_— Camera Shutter. | Aways Open - Clea- Made: Mot Bvmidsble
‘ Center Quad. ‘
—— Info. |
Use Active Region ‘ o Gl O i T || Humber of framea to asquire sersecend: 1
‘M Camera State: || Overapped ]
Live Bin: 1 2 ]
Baseline Offset: |0 -
Temp: Oc
Show Focus Indicator (] Baseline Clamp
5 sl
FamesToAvg: 1[5 [ Reset | || Maaplay prewview mage dinng acquistian
Updale preview image svery 1 2| hrares
[ Ciose | [Less <] Setting: [ Load .. Save | [ Savess.. |
Statuz Configure OK 7| Dverwrie fie

I Acquine

Version 1.7 rev 22 Jun 2015 10
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3.1.2 SAVING YOUR IMAGE DATA

When ‘Stream to Hard Disk’ is selected you have the option to save the images during the acquisition by ticking the
‘Save during acquisition’ box in the Stream Acquisition window. This should always be ticked as you want to guarantee

that all your data will be saved if there is a crash during the acquisition. You can also indicate where you want the files
saved to.

1 Stream Acquisition |- E @
Acquire | Camera Parameters
Acquision Mode ESf.reanlo Hard Disk

Number of frames 500

Filename: C\Users‘andor\Deskiop\|tra acquasition test MM\ Uikra 1 1
| Save during acquistion Save one image per file
Acquisttion Information

Your cument acquistion regionis: 512512

Each pixed will use 2bytes
Each frame will use: 51200 KB
Total number of frames: 50000
Disk space the stream will use 0.00 KB
Disk space the stack will use 24 41GB
Disk space required (fotal) 2441GB
Disk space available: 375.10GB
Readout time per frame 18.12ms
Acquisition time for stream 15.10 min
Initial lum [None] >

Run user programs

NOTE: No components which support streaming available

Status: Configure OK Overwrite file

|_Acquee |

Close

Once you are happy with your settings press the ‘Acquire’ button and acquisition will begin.

Version 1.7 rev 22 Jun 2015 11
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3.7.3 VIEWING ACQUIRED IMAGE FILES/DATA SERIES

To view the acquired kinetic series/time lapse experiment go to File>Open Special>Build Stack and choose one of the
four options available:

e The ‘Quick’ option will allow you to select the first file of the series and will automatically open all of the frames
sequentially.

e |n ‘Numbered Names’ and ‘Numbered Extensions’ you can choose what the first and last frame will be and
therefore you can limit the size of the series to open.

¢ In ‘User defined’ you can select which frames you want to see by selecting them from a list.

1 MetaMorph
Edit Regions Stack Acquire Devices Display Process Log Measure Journal Apps Window Help

MNew... Ctrl+N ; F‘. o stage- qﬁ @ Q‘ ‘V Z: no z motor-
Open... Ctrl+0 T s ge W TR
Open Special > Open Previous.. Ctrl+Left
Open in 4D Viewer... Open Next... Ctrl+Right
Close... Ctrl+W Build Stack b Quick... Ctrl+Q
Close All... Play Images From Disk » Numbered Names...
Mulh Dimenssonal Took 5 Import... Numbered Extensions...
User Defined...
Image Browser »

File viewing options

Version 1.7 rev 22 Jun 2015 12
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3.2 SeETTNG A Custom Recion oF INTEReST (ROI) N METAMORPH

To define a custom ROI follow the instructions below:
1. Select ‘Go Live’ to see the full field of view, and acquire an image.
2. To define the ROI, go to the main tool bar and select Regions>Create Region.

3. This opens a new window where you can set the height and width and x and y position on the sensor.

srph

— Stack Acquire Devices Display —_—
{7l CreateRe.. o | @ [mE3m]

Region Tools...

Type:
@ Rectangle () Elipse () Line

Load Regions...

Save Regions...
( Create Region... - -
Delete Active Region S - =
Clear All Regions.. Y= |0 %
Shrink Region to Fit...
Transfer Regions... Width: 256 -
Move All Regions... Height: 256 &
Convert Regions To Lines...
Resequence Region Labels... [ Create l l Close '

Create Segment Regions...

Create Regions Around Objects...

NOTE: It is not necessary to specify the x and y position of the ROI for the iXon EMCCD Cameras (iXon3,
Ultra 897 & 888) in MetaMorph.

4.  When you have chosen the width and height for the ROI of interest, click ‘Create’ and you will see an outline of
the new ROI on the full chip.

cquired (121%)

\¥lCresteRe.. | = | B @

Type
@ Rectangle Ellips= Line

i Postion: x: 0

0
Width: 256
Hesght 256

[(.‘.nsats ] [ Close i

Version 1.7 rev 22 Jun 2015 13
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5. To select the new region select the ‘Use Active Region’ button in the ‘Acquire’ window and the new region you
have defined will appear in a new window.

vid A

Close

Less << | Setting: Load ...

Acquire = | 2
[ Acque | mage i |Acquired

Save ‘Acquired-2 Set Save.

Save w/Sequence  Display | Acquire | Comect | Deconvolution | Annotate  Special ‘Andor | Live Replay |
Exposure Time ) Digitizer: | 16it (17 MHz) - |
0 [Films | [FEnableEMGan 13 [3 ¢ b

AutoExpose Vertical Shift Speed: | 2.00 MHz (0.50 usec/pixei) = \
Bring: 1 Vertical Clock Voltage: | Nomal -
Camera Area: Pre-Amplfier Gan: | Gan 3 -
Full Chip e e
Camera Shutter: | Always Open ""
Center Quad -
D — info...
|-> Use Active Region |
_ /| Cooler On Bdemal Trigger
Show Li
v Camera State: | Qvedapped A ‘
Live Bin 1
Baseline Offset: |0 - ‘
Temp:-80c
Show Focus Indicator | /| Baseline Clamp
Frmes ToAvg: 1 = Reset
Save As...

Version 1.7 rev 22 Jun 2015
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3.3 XoN Uttra Frave Rates IN METAMORPH

The frame rates for the iXon Ultra in MetaMorph are consistent with Solis (refer to graph below).

iXon Ultra 897

450

397 397
400

350

300

250

212 212
200

Frame rate (fps)

150

110 110

100
56 55
) T t
0
512 x 512 256 x 256 128 x 128 64 x 64
Array Size

M Andor Solis ®MetaMorph

iXon Ultra 888

171 171

160

140

120

100 96

©
(o]

80

Frame rate (fps)

60
50

40

26 26

s B

1024 x 1024 512x 512 256 x 256 128 x 128

Array Size
“Solis ®MetaMorph
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3.4 Cropr MobE FravE RaTES N METAMORPH

It is possible to achieve even faster speeds with the iXon Ultra using an Optomask to optically mask part of the sensor
and fool it into thinking it is smaller than its actual size. For this to be effective, “Crop Mode” must be enabled in the
Meta Administrator before going to the main MetaMorph application. MetaMorph currently supports Corner Tethered
Crop Mode, Optically Centered Crop Mode is not yet supported.

The following graphs show the frame rates when using the ‘Corner Tethered Crop Mode’ in MetaMorph and Andor Solis.

iXon Ultra 897
700

595
600
500
)
Q
£ 400
[}
2
o
£
@ 300
S
w
200
111 111
100
0 | I
256 x 256 128 x 128
Array Size
MSolis ®WMetaMorph
iXon Ultra 888
800
700 667
600
500 490
n
o
=
2 400
o
[
£
o
* 300
200 190 190
100 93 93
0 J—->
512 x 512 256 x 256 128 x 128

Array Size
i Solis ®Metamorph

* Metamorph is currently unable to sustain the camera maximum rates of ROI's smaller than 128 x 128 in Crop Mode owing to the way that it retrieves
data from the cameras (one frame at a time). This significantly impacts the maximum sustainable rate. This is a known issue which has been reported
to Metamorph however the issue has yet to be resolved.

—0—0
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3.5 XoN Uttra 897 Feature MATRIX IN METAMORPH

iXon Ultra 897

Trigger Modes
Internal

External

External Exposure

Software Trigger

Fast External
External Start

Acquisition Modes
Single image

AN RSN IRl RS BN BN

Continuous - camera acquires until aborted

Kinetic Series - Frame number and Rate Control

Accumulate mode - specify number and rate to accumulate images

AENNE

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

Isolated crop mode - arbitrary size region but in bottom corner

ROI - Arbitrary size region anywhere on sensor.

NNRBEERE

Camera Binning - User Defined.

Readout Parameters
Exposure Time

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

Vertical Shift Speed (3.3uS, 1.7pS, 0.9uS, 0.5uS and 0.3pS)
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

‘

x

Change Exposure Time during acquisition - (Limitations apply, see manual) %
Change EM gain and control v

—
~
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iXon Ultra 897
Metadata

Timestamp Clock (current timestamp reading on camera) +/- 10ns and time of subsequent v
frames

For USB cameras FIFO fill level recorder in Meta data

‘

Image Processing

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

Data Averaging Filter * X

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

Fan Control

High, Low, Off

Operating System Support

Windows 7 & 8, 32-bit & 64-bit

Recommended Application Features

Image Rotation - 90 degrees clockwise, 90 degrees anticlockwise X
Image Streaming to disk at all sustained frame rates X
Image Flip - Horizontal and Vertical (conventional and EM registers readout raw data in a v
different order by default)

Supported File formats should contain all acquisition information in header v

* MetaMorph uses custom averaging algorithms

Version 1.7 rev 22 Jun 2015 18
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