
iXon Ultra & Life 888

Hardware Guide
Covering the iXon Ultra 888 and iXon Life 888 models

Version 2.3 rev 28 January 2025

© Andor Technology Ltd. 2025a
n

d
o

r.o
xi

n
st

.c
o

m



Version 2.3 rev 28 Jan 2025

2

Table of Contents

Section 1: Introduction ...............................................................................................................................8

1.1  Technical Support ......................................................................................................................................................9

1.2   Disclaimer .................................................................................................................................................................... 10

1.3  Copyright and Protective Notices ................................................................................................................. 10

1.4  Trademarks and Patent Information .......................................................................................................... 10

1.5  Supplied Components ............................................................................................................................................11

1.5.1 Optional Components ................................................................................................................................................................11

1.6  Camera Power Supply Unit (PSU) ..................................................................................................................12

1.6.1 Working with Electronics ..........................................................................................................................................................12

1.7  Prevention of Condensation ..............................................................................................................................13

1.8  EM Gain Ageing ..........................................................................................................................................................13

1.8.1 Minimizing EM Gain Ageing in your iXon Camera ................................................................................................13

1.9  Minimizing Particulate Contamination .......................................................................................................14

1.10  Software .........................................................................................................................................................................14

Section 2: Product Overview ............................................................................................................... 15

2.1  iXon Ultra and Life 888 .........................................................................................................................................15

2.2  Power and Signal Connections ........................................................................................................................16

2.3  Camera Link (iXon Ultra only) ........................................................................................................................... 17

2.4  External I/O ...................................................................................................................................................................18

2.4.1 Additional Cables (iXon Ultra Only) ..................................................................................................................................19

2.5  Signal Diagrams .......................................................................................................................................................20

2.5.1 iXon Ultra and Life Input & Output Timing Hardware........................................................................................20

2.5.2 External Trigger Input (at connector) ..............................................................................................................................20

Section 3: Installing the iXon Ultra and Life 888 ....................................................................21

3.1  PC Requirements ......................................................................................................................................................21

3.2  Connecting the Camera .......................................................................................................................................21

3.3  Cooling the CCD .......................................................................................................................................................22

3.3.1 Sources of Heat Generation ..................................................................................................................................................22

3.3.2 Minimum Achievable Temperatures ...............................................................................................................................23

3.3.3	 How	to	Determine	the	Minimum	Achievable	Temperature	for	Specific	Acquisition	Settings	
24



Version 2.3 rev 28 Jan 2025

3

3.4  Connecting a Cooling System ......................................................................................................................... 25

3.4.1 Hose Connections..........................................................................................................................................................................25

3.4.2 Coolant Recommendations ...................................................................................................................................................25

3.4.3 Connecting the Coolant Hoses ...........................................................................................................................................25

3.4.4 Removing the Coolant Hoses ....................................................................................................................................................26

3.5  Mounting Posts .......................................................................................................................................................... 27

3.5.1 Attaching Mounting Posts to the Camera ..................................................................................................................27

3.6  Installing Andor Solis Software for Windows 10 .................................................................................28

3.7  New Hardware Wizard ........................................................................................................................................28

3.8  Start-up Dialog ..........................................................................................................................................................28

Section 4: Triggering Information ....................................................................................................29

4.1  Keep Clean Cycles ..................................................................................................................................................29

4.1.1 Idle Keep Clean Cycle ................................................................................................................................................................29

4.1.2 Internal Keep Clean Cycle ......................................................................................................................................................30

4.1.3 External Keep Clean Cycle .....................................................................................................................................................31

4.1.4 iXon Series Keep Clean Information .....................................................................................................................................32

4.2  Triggering Modes ..................................................................................................................................................... 33

4.3  Triggering Options in Frame Transfer (FT) Mode ................................................................................ 34

4.3.1 Internal Triggering in Frame Transfer Mode ..............................................................................................................34

4.3.2 External Triggering in Frame Transfer Mode ............................................................................................................35

4.4  Triggering Options in Non-Frame Transfer (NFT) Mode ................................................................. 37

4.4.1 Internal Triggering (NFT) ...........................................................................................................................................................37

4.4.2 External & Fast External (NFT) Triggering ...................................................................................................................38

4.4.3 External Exposure (NFT) Triggering .................................................................................................................................39

4.4.4 Software (NFT) Triggering .......................................................................................................................................................40

4.5  Triggering Options in Fast Kinetics (FK) Mode .......................................................................................41

4.5.1 Internal (FK) .........................................................................................................................................................................................41

4.5.2 External (FK) .......................................................................................................................................................................................42

4.5.3 External Start (FK) ..........................................................................................................................................................................43

4.6  iXon Triggering Data .............................................................................................................................................. 44

4.6.1 iXon Ultra/Life 888 .......................................................................................................................................................................44

4.6.2 iXon Ultra/Life 897 .......................................................................................................................................................................44

4.6.3 iXon 3 (DU-897) ...............................................................................................................................................................................45



Version 2.3 rev 28 Jan 2025

4

4.7  Shuttering (iXon Ultra Series only) ................................................................................................................ 45

4.8  Additional Functionality .......................................................................................................................................46

4.8.1 Count Convert ....................................................................................................................................................................................... 46

4.9   OptAcquire .................................................................................................................................................................. 47

4.9.1	 OptAcquire	modes ....................................................................................................................................................................... 48

4.10  Pushing Frame Rates with Cropped Sensor Modes .........................................................................49

4.10.1 Cropped Sensor Mode Frame Rates ................................................................................................................................ 50

4.11  Advanced Photon Counting in EMCCDs (iXon Ultra Only) .............................................................51

4.11.1 Photon Counting by Post-Processing .............................................................................................................................. 53

4.12  Spurious Noise Filter .............................................................................................................................................. 54

Section 5: Troubleshooting .................................................................................................................. 55

5.1  Unit does not Switch On ...................................................................................................................................... 55

5.2  Support Device Not Recognised when Plugged into PC ............................................................... 55

5.3  Temperature Trip Alarm Sounds (Continuous Tone) ......................................................................... 55

5.4  Camera High FIFO FILL Alarm ........................................................................................................................56

5.5  USB 3.0 Interoperability ......................................................................................................................................56

Section 6: Maintenance ..........................................................................................................................57

6.1  Cleaning Camera Exterior .................................................................................................................................. 57

6.2  Regular Checks ......................................................................................................................................................... 57

6.2.1 Annual Electrical Safety Checks ....................................................................................................................................... 57

6.3  Replacement Parts ................................................................................................................................................. 57

6.4  Fuse Replacement .................................................................................................................................................. 57

Appendix A: Technical Specifications ........................................................................................... 58

Appendix B: Mechanical Drawings ................................................................................................62

Appendix C: Dew Point Graph ...........................................................................................................63

Appendix D: EMCCD Technology ..................................................................................................... 64

Appendix E: Glossary ............................................................................................................................... 67

Appendix F: Other Information .......................................................................................................... 72

Appendix G: iXon China RoHS Hazardous Substances Declaration ........................ 73



Version 2.3 rev 28 Jan 2025

5

Revision History

Version Released Description

1.0 27 Mar 2015 Initial Release.

This new hardware guide has been developed from iXon Ultra 897 
guide	and	updated	specifically	for	the	Ultra	888	model.

1.1 14 May 2015 Updated Andor Japan Contact details (Section 1.1).
Further	detail	provided	for	power	supply	requirements	(Section	1.6)
Removed external exposure for frame transfer mode (Section 4.3)

1.2 25 Jan 2017 Updated presentation (all sections)
Added additional content on cooling (Section 3.4 and Appendix B)

Updated software installation instructions (Sections 3.6, 3.7)
Shuttering information added (Section 4.7)

Additional EMCCD functions added (Section 4.8)
Updated Mechanical Drawings- additional dimensions added (Appendix 

A)

1.3 04 Jul 2017 Updated to cover the iXon Life 888 model

1.4 29 Nov 2017 Minor	edits	to	align	weight,	storage	temp	and	clearance	specifications	
across documentation.

Updated software links to Andor website.

1.5 26 Jan 2018 Updated mechanical drawings (Appendix A: water tap connections)
Updated standard supplied items (Packing list, Section 1.6)

1.6 08 Jan 2019 Added section 2.4.1 Additional Cables (iXon Ultra Only) on page 19.

1.7 12 Apr 2019 Updated US and Japan addresses. 

1.8 30 Sep 2019 Updated	mechanical	drawings	and	China	office	address	and	phone	
number.

2.0 21 Jun 2022 Removed links to MyAndor, added links to Downloads area. 
Updated branding throughout. Added note on DAC output availability. 

Added China RoHS table to appendix. Added Reach statement.

2.1 26 Sep 2023 Replaced Fig 15. Removed Windows 8 support.

2.2 01 Oct 2024 Removed BVF and #EX options due to obsolescence (Appendix A)

2.3 28 Jan 2025 Updated	“PC	Requirements”	to	include	Windows	11.	(Section	3.1)

Updates to the Manual
Changes are periodically made to the product, and these will be incorporated into new editions of the manual. 
Please check for new releases of the manual at: andor.oxinst.com/downloads.	If	you	find	an	issue	in	this	manual,	
please contact your customer support representative (Section 1.1) with a description of the issue. 

http://andor.oxinst.com/downloads
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Safety and Warning Information

PLEASE READ THIS INFORMATION FIRST

1. To ensure correct and safe operation of this product, please read this guide before use and keep it in a 
safe place for future reference.

2. If	the	equipment	is	used	in	a	manner	not	specified	by	Andor,	the	protection	provided	by	the	equipment	
may be impaired.

3. Before using the system, please follow and adhere to all warnings, safety, manual handling and oper-
ating instructions located either on the product or in this guide.

4. This	product	is	a	precision	scientific	instrument	containing	fragile	components.	Always	handle	with	
care.

5. The camera should be mounted so that the mains supply can be easily disconnected. In case of emer-
gency, the disconnecting device is the mains lead. This will either be the mains lead connected to the 
product or, in the case of a cabinet-based system, the mains lead to the cabinet.

6. Use only the power supply cord provided with the system for this unit. Should this not be correct for 
your geographical area contact your local Andor representative.

7. Only	the	correctly	specified	mains	supply	must	be	used.

8. Make sure the electrical cord is located so that it will not be subject to damage.

9. The product contains components that are extremely sensitive to static electricity and radiated elec-
tromagnetic		fields,	and	therefore	should	not	be	used,	or	stored,	close	to	EMI/RFI	generators,	electro-
static	field	generators,	electromagnetic	or	radioactive	devices,	or	other	similar	sources	of	high	energy	
fields.

10. Electromagnetic Compatibility: This product has been designed and tested to perform successfully in 
a normal (basic) electromagnetic environment, e.g. a typical life science test laboratory, as per the EU 
EMC Directive. It is not designed to operate in a harsh electromagnetic environment, e.g. close to the 
following	equipment:	EMI/RFI	generators,	electrostatic	field	generators,	electromagnetic	or	radioac-
tive devices, plasma sources, arc welders, x-ray instruments, intense pulsed sources, or other similar 
sources	of	high	energy	fields	whose	emissions	are	not	within	the	normal	range	expected	under	the	EU	
EMC Directive.

11. This product is not designed to provide protection from ionising radiation. Any customer using this 
product in such an application should provide their own protection.

12. This	product	is	for	use	in	research	laboratories	and	other	controlled	scientific	environments.

13. This product has not been designed and manufactured for the medical diagnosis of patients.

14. Do not expose the product to extreme hot or cold temperatures.

15. Ensure that the ventilation slots in the camera case are free from blockages.

16. Do	not	expose	the	product	to	open	flames.

17. Do not allow objects to fall on the product.

18. Do	not	expose	the	product	to	moisture,	wet,	or	spill	liquids	on	the	product.	Do	not	store	or	place	liquids	
on	the	product.	If	spillage	occurs	on	the	product,	switch	off	power	immediately	and	wipe	off	with	dry,	
lint-free cloth. If any ingress has occurred or is suspected, unplug mains cable, do not use, and contact 
Andor service.

19. There are no user-serviceable parts in the camera. If the head is opened the warranty will be void. Only 
authorised	service	personnel	may	service	this	equipment.

20. Users must be authorised and trained personnel only; otherwise this may result in personal injury, and/
or	equipment	damage	and	impaired	system	performance.	Electromagnetic	Compatibility:	This	is	a	
“FCC	Class	A”	product.	In	a	domestic	environment	this	product	may	cause	electromagnetic	interfer-
ence,	in	which	case	the	user	may	be	required	to	take	adequate	measures.
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Safety and Warning Symbols
The following are explanations of the symbols found on this product:

This	product	has	been	tested	to	the	requirements	of	CAN/CSA-C22.2	No.	61010-1,	2nd	edition,	
including Amendment 1, or a later version of the same standard incorporating the same level of 
testing	requirements

 						The	iXon	Ultra	and	Life	camera	series	require	a	Direct	Current	(DC)	supply.

    Refer to this guide before use.

Manual Handling
Due to the delicate nature of some of the components within, care must be exercised when handling this prod-
uct.	Proper	manual	handling	techniques	are	important	when	unpacking	and	installing	the	system	to	ensure	that	
the integrity of the product is safeguarded and individuals involved are not exposed to unnecessary manual 
handling risks, such as:

• Lifting a load that is too heavy

• Poor	posture	or	technique	during	lifting	

• Dropping a load

• Lifting objects with sharp edges

Shipping and Storage Conditions
Unpacking and Inspection:

• Carefully	unpack	the	unit	and	retain	packaging	to	return	equipment	for	servicing.

• If	the	equipment	appears	damaged	in	any	way,	return	it	to	sales	outlet	in	its	original	packaging.		 	
No responsibility for damage arising from the use of non-approved packaging will be accepted.

• Ensure	all	items	and	accessories	specified	in	Section 1.5 are present.

If any items are missing, please contact your local sales representative.
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Section 1: Introduction
Thank you for choosing this Andor iXon camera. You are now in possession of a revolutionary new Electron Mul-
tiplying Charge Coupled Device (EMCCD), designed for the most challenging low-light imaging applications. 
This Hardware Guide contains useful information and advice to ensure you get the optimum performance from 
your new system.
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1.1  Technical Support
If	you	have	any	questions	regarding	the	use	of	this	product,	please	contact	the	representative*	from	whom	your	
system was purchased, or:

Europe USA

Andor Technology Ltd.

7 Millennium Way

Springvale Business Park

Belfast

BT12 7AL

Northern Ireland

Tel. +44 (0) 28 9023 7126

Fax. +44 (0) 28 9031 0792

Andor Technology

300 Baker Avenue

Suite # 150

Concord

MA 01742 

USA

Tel. +1 (860) 290-9211

Fax. +1 (860) 290-9566

Asia-Pacific China

Andor Technology (Japan)

5F IS Building

3-32-42 Higashi-Shinagawa

Tokyo 140-0002

Japan

Tel:  +81-(0)3-6732-8968

Fax:  +81-(0)3-6732-8939

Andor Technology (China)

Haitong Times Business Center,

Building B2 West, 

No.11 West Third Ring North Road,

Haidian District, 

Beijing,

100089

China 

Tel: +86 (0)10 5884 7900

Fax. +86 (0)10 5884 7901

* The latest contact details for your local representative can be found on the contact support page of our website andor.oxinst.com/sup-
port/

https://andor.oxinst.com/support/
https://andor.oxinst.com/support/
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1.2   Disclaimer
THE	INFORMATION	CONTAINED	HEREIN	IS	PROVIDED	“AS	IS”	WITHOUT	WARRANTY,	CONDITION	OR	REP-
RESENTATION OF ANY KIND, EITHER EXPRESS, IMPLIED, STATUTORY OR OTHERWISE, INCLUDING BUT NOT 
LIMITED TO, ANY WARRANTY OF MERCHANTABILITY, NON-INFRINGEMENT OR FITNESS FOR A PARTICULAR 
PURPOSE.

IN NO EVENT SHALL ANDOR BE LIABLE FOR ANY LOSS OR DAMAGE, WHETHER DIRECT, INDIRECT, SPECIAL, 
INCIDENTAL, CONSEQUENTIAL OR OTHERWISE HOWSOEVER CAUSED WHETHER ARISING IN CONTRACT, 
TORT OR OTHERWISE, ARISING OUT OF OR IN CONNECTION WITH THE USE OF THE INFORMATION PROVID-
ED HEREIN.

PLEASE NOTE, AI TRANSLATIONS OF THIS USER MANUAL MAY RESULT IN INCORRECT INFORMATION. IN THE 
EVENT OF A CONFLICT WITH A FOREIGN LANGUAGE TRANSLATION, ANDOR’S ENGLISH TRANSLATION WILL 
PREVAIL.

1.3  Copyright and Protective Notices
The copyright in this document and the associated drawings are the property of Andor Technology Ltd. and all 
rights are reserved. This document and the associated drawings are issued on condition that they are not cop-
ied, reprinted or reproduced, nor their contents disclosed.

The publication of information in this documentation does not imply freedom from any patent or proprietary 
right of Andor Technology Ltd. or any third party.

1.4  Trademarks and Patent Information
Andor and the Andor logo are trademarks of Andor Technology Ltd. Andor Technology Ltd. is an Oxford Instru-
ments company. All other marks are property of their owners.

Manufacturers Information
Andor Technology Ltd., Belfast, BT12 7AL, UK.
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1.5  Supplied Components
The Andor iXon Ultra and Life 888 are supplied with the following standard components:

Description Quantity

iXon Ultra 888 or Life 888 EMCCD Camera
(The iXon Ultra 888 has an integrated C-mount shutter)

1

Description Quantity

USB 3.0 cable 1 x 3 m
Mounting Posts

(Ø1/2”	x	80	mm	long	x	1/4-
20 UNC)

2

Multi I/O Timing cable
ACZ-03463

1 x 3 m USB 3.0 PCI card 1

Power Supply Unit (PS-90) 
1 Hardware guide 1

Country	specific	Power	
Cord

1
iXon Ultra & Life 888

Quick Start Guide
1

Coolant hose connections 
(Coolant pipes)

2 Performance Sheet 1

C-mount Stopper 1

1.5.1 Optional Components
• SDK and/or Solis software if ordered

• Andor Programmer guide to Andor Basic (if ordered)

• Software Development Kit manual (if SDK ordered)

• OptoMask	microscopy	accessory,	used	to	mask	unwanted	sensor	area	during	Crop	Mode	acquisition	(OP-
TOMASK).

• Re-circulator for enhanced cooling performance (XW-RECR)

• Oasis 160 Ultra compact chiller unit (ACC-XW-CHIL-160)

• C-mount to Nikon F-mount adapter (OA-CNAF)

• C-mount to Olympus adapter (OA-COFM)

• C-mount to T-mount adapter (OA-CTOT)
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1.6  Camera Power Supply Unit (PSU)
The iXon Ultra and life require a Direct Current (DC) supply and are powered using an external 12 V PS-90 PSU. 
Please see “External Power Supply Requirements” on page 61 and “Camera Power Specifications” on page 
61 for more information.

1.6.1 Working with Electronics
The	computer	equipment	that	is	to	be	used	with	the	camera	should	be	fitted	with	appropriate	surge/EMI/
RFI	protection	on	all	power	lines.	Dedicated	power	lines	or	line	isolation	may	be	required	for	some	extremely	
noisy sites. Appropriate static control procedures should be used during the installation of the system. Attention 
should be given to grounding. All cables should be fastened securely into place in order to provide a reliable 
connection and to prevent accidental disconnection. 

The circuits used in the camera head are extremely sensitive to static electricity and radiated electromagnetic 
fields	and	should	not	be	used	(or	stored	close	to)	EMI/RFI	generators,	electrostatic	field	generators,	electromag-
netic	or	radioactive	devices,	or	other	similar	sources	of	high	energy	fields.	Types	of	equipment	that	can	cause	
problems	include	Arc	welders,	Plasma	sources,	Pulsed-discharge	optical	sources,	Radio	frequency	generators	
and X-ray instruments.
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1.7  Prevention of Condensation
Condensation may form on the outside of the camera body if the temperature of the cooling water is too low or 
if	the	water	flow	is	too	high.	The	first	signs	of	condensation	will	usually	be	visible	around	the	connectors	where	
the	water	tubes	are	attached.	In	such	circumstances	switch	off	the	system,	disconnect	the	power	supply	and	
carefully wipe the camera with a soft, dry cloth. It is likely there will already be condensation on the cooling 
block	and	cooling	fins	inside	the	camera.	Please	also	carry	out	the	following	actions:

• Set the camera aside to dry for several hours before you attempt re-use

• Before re-use, blow dry gas through the cooling slots on the side of the camera to remove any residual 
moisture

• Use	warmer	water	or	reduce	the	flow	of	water	when	you	start	using	the	device	again

• Check Dew Point (refer to Appendix C)

1.8  EM Gain Ageing
It has been observed that some EMCCD sensors, more notably in cameras that incorporate L3Vision sensors 
from	e2v,	are	susceptible	to	EM	Gain	fall-off	over	a	period	of	time.	This	ageing	effect	applies	to	any	EMCCD	
camera manufacturer that incorporates L3Vision sensors into their cameras. The Andor iXon Ultra and Life 888 
models use an L3Vision sensor.

A technical note entitled: ‘EMCCD - RealGainTM & EMCALTM’ , which further explains this phenomenon, can be 
viewed on the Andor website: https://andor.oxinst.com/learning/view/article/realgain,-anti-ageing-emcal

1.8.1 Minimizing EM Gain Ageing in your iXon Camera
If	left	unchecked,	EM	Gain	Ageing	has	the	potential	to	significantly	compromise	the	long-term	quantitative	reli-
ability of EMCCD cameras. Andor has implemented innovative measures to stabilize the EM Gain on these sen-
sors	and	ensure	the	long	term	quantitative	stability	to	the	user.	If	these	guidelines	are	followed	EM	Gain	Ageing	
can be minimized and should not present any real problem to the user. 

More	details	of	this	ageing	effect	and	Andor’s	solutions	can	be	found	on	Section 3.1.7. Some of the guidelines to 
minimize the EM Gain ageing process are listed below:

• Do not use EM Gain values greater than necessary to overcome the read noise. A gain of x4 or x5 the 
rms	read	noise	(accessible	from	the	spec	sheet	or	performance	sheet)	is	more	than	sufficient	to	render	
this noise source negligible. In practice, this can be achieved with EM Gain of less than x300 at 10 
MHz and x600 for 30MHz operation. Pushing gain beyond this value would give little or no extra Signal 
to	Noise	benefit	and	would	only	reduce	dynamic	range.

• Only select the extended EM Gain scale of x1000 for single photon counting applications and always 
ensure that the signal falling onto the sensor is within the regime of low numbers of photons per pixel.

• Turn	down	the	gain	when	the	camera	is	not	acquiring.

• Try not to over-saturate the EMCCD sensor.

https://andor.oxinst.com/learning/view/article/realgain,-anti-ageing-emcal 
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1.9  Minimizing Particulate Contamination
It is important that particulate contamination of the exterior of the camera window is kept to a minimum, such 
that images are kept free of ‘shadowing’ particles directly in the optical path. The iXon Ultra range comes 
equipped	with	an	internal	C-mount	shutter	-	this	is	not	present	in	the	iXon	Life	range.	Whilst	not	being	required	
for frame transfer operation (which is a shutter-free readout mode) it is good practice to close the shutter when 
the	camera	is	not	in	acquisition	use	for	a	reasonable	period.	It	is	also	advisable	to	use	the	software	to	close	
the shutter when exposing the camera to the ‘open environment’ (i.e. removed from a microscope C-mount or 
focusing	lens)	whilst	power	is	still	flowing	to	the	camera.	

When	exiting	SOLIS	the	shutter	(if	fitted)	will	close	automatically.	We	recommend	that	the	C-mount	opening	of	
both the iXon Ultra and Life series is covered when the camera is not in use.

If there is evidence of particulate contamination on the front window it is possible to clean the window by blow-
ing oil free dry air gently over the window surface. To ensure the shutter stays open (Ultra series only), unplug 
power from the camera when Solis is running and the shutter is open. Exiting Solis abnormally will leave the 
shutter in the open state.

1.10  Software
The iXon Ultra and Life series can be supplied with Andor Solis, iQ or SDK software. They are also compatible 
with a range of third party software	options	that	support	optimized	acquisition	control	and	analysis	functional-
ity. 

https://andor.oxinst.com/products/solis-software/
https://andor.oxinst.com/products/software-development-kit/software-development-kit
https://andor.oxinst.com/third-party-software-matrix
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Section 2: Product Overview

2.1  iXon Ultra and Life 888
The iXon Ultra and Life 888 models combine the largest available 1024 x 1024 EMCCD sensors, USB 3.0 and 
optimized electronics within the iXon platform along to provide the highest performance and reliability avail-
able for an EMCCD camera.

Figure 1: iXon Ultra 888 EMCCD Camera

Features of the iXon Ultra and Life 888 cameras include:

• 1024 x 1024 active pixels / 13 µm pixel size

• 30 MHz readout - 26 fps

• 93 fps @ 512 x 512 (Crop Mode)

• Single photon sensitivity

• Back-illuminated > 95% QEmax

• USB 3.0 Connectivity

• UltravacTM Technology

C-mount

Mounting post

location (x4)
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2.2  Power and Signal Connections
The power and signal connections are located on the base plate of the iXon Ultra and Life 888:

Figure 2: Power and Signal Connections of the iXon Ultra and Life 888

Power connector:  For connection to the Power Supply Unit (PSU). Note the connector is keyed and has a locking 
action.

USB 3.0:  A USB connection should be made to the PC with the supplied USB 3.0 cable. Performance with other 
USB 3.0 cables/cards can not be guaranteed.

Ext I/O: The iXon is supplied with an ACZ-03463 cable for the external I/O connector. This provides industry-
standard output  BNC connectors:

• Fire (please refer to Section 4.2)

• Shutter (see Section 4.3)

• Arm (please refer to Section 4.2)

• Ext. Trig (External Trigger Input) (please refer to Section 4.2)

These are used to send and receive Trigger and Fire signals. The outputs (Fire & Shutter) are CMOS compatible 
&	series	terminated	at	source	(i.e.	in	the	camera)	for	a	50Ω	cable.

Power con-
nector

Camera Link

(Ultra series only)

On/Off SwitchUSB 3.0

External I/O

Liquid Cooling Con-
nectors (x2)
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NOTES: 

1. The cable termination at the customer end should be high impedance (>1 KΩ) as an incorrect 
impedance match could cause errors with timing and triggering. 

2. The External Trigger Input is TTL level, CMOS compatible and has >10 KΩ impedance. 

3. Signal diagrams of these connections are shown on Section 2.4. The interfaces and internal circuits of 
the iXon Ultra and Life series are rated as SELV (Safety Extra Low Voltage). All interfacing equipment 
should use SELV voltage and current levels.

4. OutputDAC1 and OutputDAC2 (iXon Ultra only) are 16-bit DAC outputs that can be configured by the 
user to be up to approximately 10.1 Volts. Maximum output current that can be drawn is 10 mA. Note 
DAC functionality is no longer available on models supplied after April 2022. 

5. +5 V Output is a 5 V supply to signal to the user that the camera is powered up. The maximum current 
that can be drawn from this is 500 mA

6. I/O bits (8 off) (iXon Ultra only) are user programmable and can either be inputs or outputs. When 
being used as inputs these default to being weakly pulled high. The maximum low level input voltage 
is 1.5 V and the minimum high level input voltage is 3.5 V. As outputs the maximum “high” level output 
current that can be drawn is 0.03 mA and the maximum “low” level current that each output can sink 
is 10 mA.

7. I2C: I2C connection point- 2 x16-bit DACs, and 8 digital i/os available on the External I/O (iXon Ultra 
only). Access to these connections requires an advanced cable (ACZ-03453) to connect to the 26 way 
High density D connector. See section 2.4.1 for more information on optional cables. 

2.3  Camera Link (iXon Ultra only)
The	iXon	Ultra	is	equipped	with	a	Base	Configuration	(3-tap	interface)	Camera	Link	output	which	conforms	to	
the	specification	defined	by	the	Automated	Imaging	Association	(AIA).	This	provides	access	to	the	camera	data	
output with very low latency. Note that this is an OUTPUT ONLY e.g for use with a Camera Link frame grabber 
or custom embedded applications.

A	Technical	Note	“Camera	Link	Output”	is	available	at:	oxinst.com/learning/view/article/camera-link-output

https://www.oxinst.com/learning/view/article/camera-link-output 
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2.4  External I/O
The iXon Ultra and Life series have a 26 way high density D-type connector to enable full functionality.

Figure 3: iXon I/O connector

Table 1: Pinouts for D-Type connector (on ACZ-03463 cable).

1 External Trigger 10 I/O	data	bit	0* 19 5 V Out 

2 Trigger Invert 11 I/O	data	bit	1* 20 GND

3 GND 12 I/O	data	bit	2* 21 I2C Data

4 Output	DAC	1* 13 I/O	data	bit	3* 22 I2C Clock

5 Output	DAC	2* 14 I/O	data	bit	4* 23 Shutter Control Output

6 GND 15 I/O	data	bit	5* 24 Arm Output

7 Frame Output 16 I/O	data	bit	6* 25 GND

8 Fire Output 17 I/O	data	bit	7* 26 GND

9 Reserved Output 18 GND

*	iXon	Ultra	models	only.	Note	DAC	functionality	is	no	longer	available	on	models	supplied	after	April	2022.	

NOTE: Pin 9 is a reserved pin as interline shift is not used on the iXon.
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2.4.1 Additional Cables (iXon Ultra Only)

The iXon Ultra is provided with a cable ACZ-03463 for the external I/O connector as standard. This provides 
industry-standard output BNC connectors wired to the Fire, External Trigger, Shutter and Arm. There are also 
two optional cables available for the iXon Ultra, which provide additional connectivity (ACZ-03453 and ACZ-
03454). 

The I/O timing cable (ACZ-03453) has the same BNC connections (Fire, External Trigger, Shutter and Arm) that 
the standard cable provides. However, the cable also has an additional 5 pin Fischer connector which links to 
the I2C data and I2C clock pins.

Whereas, the optional I/O timing cable (ACZ-03454) has a total of 17 BNC connections. It includes the Fire, 
External Trigger, Shutter and Arm connections that the standard cable provides as well as the 13 additional 
connections highlighted in Table 2 below. However, it should be noted that no connections to the I2C data and 
I2C clock pins are included.

Table 2: Pinouts for D-Type connector (on ACZ-03454 cable).

1 External Trigger 10 I/O data bit 0 19 5 V Out 

2 Trigger Invert 11 I/O data bit 1 20 GND

3 GND 12 I/O data bit 2 21 I2C Data

4 Output	DAC	1* 13 I/O data bit 3 22 I2C Clock

5 Output	DAC	2* 14 I/O data bit 4 23 Shutter Control Output

6 GND 15 I/O data bit 5 24 Arm Output

7 Frame Output 16 I/O data bit 6 25 GND

8 Fire Output 17 I/O data bit 7 26 GND

9 Reserved Output 18 GND

*	iXon	Ultra	models	only.	Note	DAC	functionality	is	no	longer	available	on	models	supplied	after	April	2022.
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2.5  Signal Diagrams

2.5.1 iXon Ultra and Life Input & Output Timing Hardware

Figure 4: External Trigger

• VIH (High level input voltage, minimum) = 2.2 V

• VIL (Low level input voltage, maximum)  = 0.88 V

• Change	to	falling	edge	trigger	by	connecting	“Trigger	Invert	Input”	pin	to	Ground	with	≤	500	Ω

2.5.2 External Trigger Input (at connector)

Figure 5: Fire & Shutter

Fire, Shutter, Arm & Frame Output (at connector)

• Use	50	Ω	cable	+	high	impedance	input	(>1	kΩ)

• Drive both TTL & CMOS unterminated input
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Section 3: Installing the iXon Ultra and Life 888

3.1  PC Requirements
Install the camera software before first connecting the camera – this will ensure that USB drivers are avail-
able when required.

There are no restrictions on the order in which components are connected. It is best to allow a few seconds 
from camera power on (using either the button or a mains switch) to starting Solis in order for the camera to be 
recognised by the PC.

• 3 GHz Quad Core or 2.6 GHz multi core processor

• 2 GB RAM

• 100 MB free hard disc to install software (at least 1 GB recommended for data spooling)

• Solid-state drive (SSD) capable of a minimum sustained write speed of 100 MB/S for spooling data
• USB 3.0 Super Speed Host Controller capable of sustained rate of 60 MB/s

• Windows 10, 11 or Linux 

3.2  Connecting the Camera
1. Attach	the	camera	to	lens	or	optical	system	using	the	camera	C-mount	interface	as	required

2. Insert the 12 V DC power cable from the PS-90 power supply into the power connector on the bottom plate 
of the camera, ensure the orientation is correct. NEVER forcibly insert the connector.

3. Connect the supplied USB 3.0 cable between the USB 3.0 connector on the camera and the corresponding 
slot on the PC. (A USB socket on the rear of a desktop machine is preferred). Only use USB 3.0 cables sup-
plied by Andor as performance can not be assured with other models.

4. Switch	the	camera	ON	using	the	ON/OFF	switch.	You	should	hear	an	audible	confirmation	(camera	start-up	
tone).

Note: The iXon Ultra and Life series have a power switch on the camera head for convenience.

5. The	supplied	Multi	i/o	cable	may	be	required	depending	on	the	measurement	being	carried	out.	Refer	to	
Section 2.4 for details. 

6. The camera can achieve stated performance with air cooling using the internal fan – Water cooling is also 
available see Section 3.3 for details.
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3.3  Cooling the CCD
Heat	is	generated	by	the	sensor	during	normal	operation	which	if	not	addressed	may	have	a	significant	ad-
verse	effect	on	performance	(e.g.	signal	to	noise	ratio	and	sensitivity)	due	to	increased	dark	current	noise.	The	
iXon range makes use of a multi-stage (3: iXon Life; 4 iXon Ultra) Peltier cooling assembly (thermoelectric 
cooler,	TEC),	which	utilizes	the	thermoelectric	effect	to	rapidly	cool	the	sensor	down	to	the	stable	operating	
temperature. A TEC has a cold side (in contact with the sensor) and a hot side. Temperature control compo-
nents regulate the cooling of the camera and ensure that a stable temperature is maintained between and 
throughout measurements. 

The iXon Ultra and Life models can use either forced air cooling- using the in-built fan, or water cooling for 
enhanced cooling performance (refer to Section 3.4 for connection information). When using water cooling, a 
re-circulator	or	a	chiller	can	be	purchased	from	Andor	to	provide	a	convenient	and	effective	heat	dissipation.

3.3.1 Sources of Heat Generation
In normal operation, clocking the image and storage regions of the EMCCD sensor, along with clocking the reg-
ister,	generates	heat.		The	resistive	heating	process	is	dependent	on	the	amplitude	and	frequency	of	the	clocks,	
therefore the faster a sensor is clocked, the more heat is generated. A TEC is capable of providing a tempera-
ture	difference	(delta)	between	its	cold	and	hot	side	that	is	dependent	on	the	wattage	of	heat	at	the	cold	side	
(where the CCD is located). Therefore, the minimum temperature the CCD can achieve is dependent on the 
heat produced by the sensor.

Equally,	if	the	hot	side	of	the	TEC	can	be	maintained	at	a	lower	temperature,	then	the	cold	side	will	also	be	at	
a lower temperature, as the same delta is maintained.  Air cooling the hot side achieves this by blowing air over 
the camera heat sink. The limitation of this is that the level of cooling is dependent on the temperature of the 
ambient	environment.	In	the	majority	of	cases	this	is	sufficient,	but	if	deeper	cooling	is	necessary	a	water	chiller	
or re-circulator can be employed.  This will keep the hot side of the TEC at a lower temperature as the heat can 
be	transmitted	to	the	water	more	efficiently	and	the	water	temperature	can	also	be	controlled.
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Figure 6:  Minimum CCD temperature at varying air temperature. 
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3.3.2 Minimum Achievable Temperatures
The iXon Ultra and Life 888 models break new boundaries in the clocking speeds of EMCCDs and therefore the 
minimum	achievable	cooling	will	be	impacted	for	some	readout	configurations.	Clocking	the	image	and	stor-
age regions of the sensor has by far the biggest impact on heat generation.  As the serial register is clocked at 
speeds of up to 30 MHz, the time taken for each row of data to be readout is greatly reduced, reducing the time 
between vertical clocks and increasing the heat produced by the sensor. An example is shown in Figure 7. At a 
readout rate of 10 MHz it is possible to achieve a minimum CCD temperature of -86°C for the iXon Ultra 888;  
-72°C for the iXon Life 888. When readout rate is increased to 30 MHz the minimum CCD temperature using the 
same	acquisition	settings	is	reduced	by	20°C	to	-66°C	for	the	iXon	Ultra	888;	by	12°C	to	-60°C	for	the	iXon	Life	
888.

Figure 7: Minimum achievable temperature at each of the horizontal readout speeds for full frame readout and keeping all other param-
eters the same (Air cooled 20 °C ambient- iXon Ultra 888).

Any	acquisition	sequence	that	increases	the	proportion	of	the	readout	time	spent	performing	vertical	shifts,	will	
have	a	detrimental	impact	on	the	minimum	achievable	cooling.	The	acquisition	settings	that	have	the	biggest	
impact on cooling are:

1. Small Regions Of Interest (ROI) for both standard and crop mode

2. Using vertical binning

3. Faster vertical shift speeds

4. Increased vertical clock amplitude

The impact of the ROI and Binning parameters on minimum achievable CCD temperatures are shown for a 
range of examples in Table 3.
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Table 3: The effect of ROI type and size and Binning on minimum achievable CCD Temperature (iXon Ultra 888).

ROI Type ROI Binning CCD Min (°C)

Standard 1024 x 1024 1 x 1 -66

Standard 512 x 512 1 x 1 -50

Standard 256 x 256 1 x 1 -33

Standard 128 x 128 1 x 1 -10

Standard 512 x 512 2 x 2 -31

Standard 512 x 512 4 x 4 -8

Centre Crop Mode 512 x 512 1 x 1 -63

Centre Crop Mode 512 x 512 2 x 2 -51

Centre Crop Mode 512 x 512 4 x 4 -35

Centre Crop Mode 512 x 512 8 x 8 -19
Note: The above examples are indicative only and individual cameras will have some variation about these numbers.  The data were 
taken at 30 MHz readout, 1.13 µs vertical shift speed, minimum exposure and with the camera continuously acquiring.  Please not that 
at these short exposures and maximum frame rates, the contribution to the signal from dark current is minimal, so deep cooling is not 

always critical to your measurement.

As	stated	earlier,	the	frequency	and	amplitude	of	the	vertical	clocks	also	affects	the	minimum	achievable	CCD	
temperatures. This is outlined below in Table 4.

Table 4:  The effect of Vertical clock speed and amplitude on minimum achievable CCD temperature (iXon Ultra 888).

VS Speed (µs) Clock amplitude CCD Min (°C)

4.3 Norm -65

2.2 Norm -63

1.13 Norm -62

0.6* Norm -66

0.6* +2 -61

0.6* +4 -57
*At this vertical shift speed the image clocks don’t reach their peak amplitude so heat generated is lessened. A clock amplitude increase 

is necessary at this speed to ensure charge is transferred.

3.3.3 How to Determine the Minimum Achievable Temperature for 

Specific Acquisition Settings
Determine	the	minimum	achievable	temperature	for	your	particular	acquisition	settings	as	follows:

1. Set the temperature control to -100°C

2. Run	the	camera	for	10	to	20	minutes	at	your	specific	acquisition	settings.

3. When the camera has stabilised at a particular temperature (for example -53°C) you should set the 
temperature controller to be a few degrees above this (so for this example -50°C).

4. This will ensure that when you come to run your experiment, the camera will be able to maintain the 
set temperature.
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3.4  Connecting a Cooling System

3.4.1 Hose Connections
Two barbed coolant hose inserts are supplied as standard with the iXon Ultra and Life cameras, suitable for 
connection	to	6	mm	(0.25”)	internal	diameter	soft	PVC	tubing	/	hose.

Recommended tubing:	10	mm	(0.4”)	outside	diameter,	i.e.	a	wall	thickness	of	2	mm	(0.08”).

Alternative hose dimensions and materials should be thoroughly tested to ensure a leak tight seal is achieved 
with the barbed inserts.

3.4.2 Coolant Recommendations
Is recommended that de-ionized water (without additives) is used as the coolant to prevent deposits forming. 
Some	mains	supply	water	is	heavily	mineralized	(i.e.	“Hard”)	which	could	cause	deposits	in	the	water	circuit	
inside	the	camera.	This	can	reduce	the	flowrate,	and	therefore,	the	cooling	efficiency.

The	specified	cooling	performance	of	the	camera	can	be	achieved	with	coolant	flow	rates	of	>0.75	litres	per	
minute, the maximum recommended pressure of coolant circulating through the camera head is 2 bar (30 PSI).

In	the	event	that	replacement	hose	inserts	/	barbs	are	required,	please	contact	your	local	Andor	representative.

CAUTION: Always ensure that the temperature of the liquid coolant circulated through the camera head 
is above the dew point of the camera ambient. Use of coolant at or below the dew point will result in 
permanent damage to the camera head, due to formation of condensation on internal components (refer to 
Appendix B).

3.4.3 Connecting the Coolant Hoses

1. Press the hose insert into the coolant hose and repeat for the second hose.

2. Press the hose connectors into the connections on the camera head, ensure they click into place.

3. Confirm	the	hoses	are	connected	securely	by	applying	pressure	on	the	front	of	the	camera	body	and	
pulling backwards on each hose.

Figure 8: Hose inserts and quick release coupling

4. Connect the other ends of the coolant hoses to the cooling system- refer to the cooling system manual.
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3.4.4 Removing the Coolant Hoses
CAUTION: Before attempting to remove the hose connections, ensure that all water has been drained from 
the hoses and the coolant channel within the camera head. Care must be taken to avoid permanent damage 
to the camera system resulting from either leakage of coolant during connection/removal of hoses or spillage 
of any residual coolant contained within the camera head once the hoses have been removed.

1. Press the latch on the camera hose connection away from the hose.

2. Hold the latch in and pull the hose backwards.

3. The hose should release from the camera connection with little resistance.

NOTE: If the hose does not release, ensure that the latch on the camera connection is pressed in fully. 
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3.5  Mounting Posts
There are 4 pairs of mounting post positions on all four sides of the camera. These can be used to mount the 
camera	if	the	C-Mount	is	not	used,	or	to	mount	accessories.	Each	pair	of	holes	has	a	2.0”	spacing.

NOTE: A bag containing two Ø1/2” x 80 mm long x 1/4-20 UNC posts is included with all kits

Figure 9: Attaching the Mounting Posts

3.5.1 Attaching Mounting Posts to the Camera
1. Carefully remove the black grommet(s) as shown in Figure 9.

2. Screw each mounting post into the exposed mounting hole

3. Tighten using a screwdriver shank through the hole in the mounting post

NOTE: Store the blanking grommets so they may re-installed if the mounting posts are not in use.
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3.6  Installing Andor Solis Software for Windows 10

1. Terminate & exit any applications which are running on the PC. 

2. Insert the Andor Solis CD. The InstallShield Wizard should now start. If it does not start automatically, 
run	the	setup.exe	file	directly	from	the	CD.	

3. Select appropriate location for installation of software and drivers on your computer / network.

4. If prompted, select iXon Ultra/iXon Life.

5. Continue installation and restart your computer - when prompted - to successfully complete the 
installation.

6. The shortcut icon for Solis will appear on the desktop on re-start.

7. The iXon Camera is now ready to be connected to a PC / laptop and powered on.

3.7  New Hardware Wizard
When	the	iXon	camera	is	connected	to	a	PC	for	the	first	time,	the	New Hardware Wizard screen will appear.

1. Select the ‘No, not this time only’ option then click Next>.

2. Select	the	‘Install	from	a	list	or	specified	location	(Advanced)	option	then	click	Next>.

3. Navigate to the directory where the Andor Solis software was installed to on the PC, then click Next> so 
that the Installation Wizard can start.

4. Click the Finish button to complete the installation.

Note: If the camera is connected to a different USB port, steps 1 – 4 will have to be repeated on the first 
connection only.

5. A system message will appear to indicate that the device has been successfully installed.

Note: You can check that the iXon camera is correctly recognized and installed by opening the Device 
Manager (Devices and printers) in Windows, Control Panel. The iXon camera will show under the Devices list.
On the first startup of Solis, you may be required to direct the software to the iXon Ultra/iXon Life drivers. If 
so, select the directory that Andor Solis was installed to.

3.8  Start-up Dialog
On start-up of Solis software, a dialog may appear (similar to that shown below) if multiple cameras are con-
nected to your PC.

Figure 10: Start Up Dialog Menu

1. Highlight the Andor iXon Ultra/iXon Life camera (The Serial Number can be found on the label on the 
camera)

2. Click OK to continue with the selected camera.
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Section 4: Triggering Information
This section describes the Keep Clean Cycles and Triggering modes for the iXon Ultra 888 and Life 888 mod-
els.

4.1  Keep Clean Cycles
iXon	Ultra	and	Life	cameras	have	a	range	of	different	Keep	Clean	Cycles	that	run	depending	on	the	actual	
model	and	the	state	the	camera	is	in.	The	first	Keep	Clean	Cycle	runs	while	the	camera	is	in	an	idle	state,	i.e.	
waiting	for	the	PC	to	tell	it	to	start	an	acquisition	sequence.	The	next	Keep	Clean	Cycle	runs	during	an	internal	
trigger	kinetics	series	sequence.	The		final	Keep	Clean	Cycle	runs	while	the	camera	is	waiting	for	an	external	
trigger event to occur.

4.1.1 Idle Keep Clean Cycle
When	the	camera	is	idle,	i.e.	not	actively	acquiring	images,	it	repeatedly	runs	the Idle Keep Clean Cycle. This 
cycle is composed of a vertical shift, followed by a series of horizontal shifts. The number of horizontal shifts is 
dependent on the number of elements which make up a row.  When the Start command is received from the 
PC,	the	camera	completes	the	current	“Idle	Keep	Clean	Cycle”	and	then	performs	a	sufficient	number	of	vertical	
shifts to ensure both Image and Storage regions are completely charge free, see Figure 11. This is enough for 
any charge in the topmost row to be transferred through the storage area, to the register, and then read out.

On	completion	of	this	sequence	the	camera	is	ready	to	run	the	exposure	sequence.	The	exact	exposure	se-
quence	will	depend	on	several	factors	including	the	trigger	and	the	readout	modes	selected.	These	will	be	
discussed later in this document.

Figure 11: Idle Keep Clean Cycle - Clocking pattern depends on the acquisition modes and are discussed separately.
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4.1.2 Internal Keep Clean Cycle
The second type of Keep Clean Cycle is called the Internal Keep Clean Cycle. It is performed between indi-
vidual scans in a kinetic series and is relevant to Non-Frame Transfer Mode combined with either Internal or 
Software Trigger.

When	the	user	configures	a	kinetics	series	acquisition,	as	well	as	defining	the	exposure	time	and	the	readout	
mode,	they	also	define	the	number	of	scans	to	capture	and	the	time	between	the	scans.	During	the	time	be-
tween	individual	scans	the	sensor	must	be	kept	free	of	charge	to	ensure	the	data	captured	is	a	true	reflection	
of the light that fell on it during the exposure period. The Keep Clean Cycle run during this time is very similar to 
that described in the Idle Keep Clean Cycle, in that the cycle is one vertical followed by a series of horizontals. 
In this mode, however, the number of times the cycle is repeated is determined by the cycle time set by the 
user.	The	Keep	Clean	Cycle	is	completed	with	a	sufficient	number	of	vertical	shifts	to	ensure	both	the	Image	
and Storage areas are charge free.

Figure 12: Internal Keep Clean Cycle - Once readout of a frame occurs, system repeats a pattern of clocking to keep image and storage 
regions clear of charge, the number being dependant on the kinetic series cycle time.
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4.1.3 External Keep Clean Cycle
The third Keep Clean Cycle is the External Keep Clean Cycle.	This	cycle	uses	a	different	sequence	of	horizontal	
and vertical clocking, as it must be able to respond to external events extremely rapidly, but at the same time 
keep the image area of the sensor charge free. The External Keep Clean Cycle consists of continuous cycles of 
one vertical shift, both Image and Storage, followed by reading out one full row, one horizontal shift (see Fig-
ure 13). When an external trigger is detected the current cycle completes before the exposure phase starts. It 
is worth noting that although the External Keep Clean Cycle will complete the current cycle, this will not result 
in the total loss of signal during this time period, as only one vertical shift will have occurred. For pulsed light of 
very short time duration, picoseconds (i.e. of the order of one vertical shift), the resultant image may appear to 
have shifted one row.

Figure 13: The External Trigger Keep Clean Cycle - consists of shifting one row down, and then reading that whole row out.  When a trig-
ger event is registered, the current cycle will complete before system goes straight to the exposure phase.
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4.1.4 iXon Series Keep Clean Information
The	following	table	provides	a	summary	of	the	differences	in	the	keep	clean	cycles	between	the	various	iXon	
models.

iXon x3 Ultra/ Life 897 Ultra/Life 888

Idle
1 Vertical Shift 

X Horizontal Shifts
1 Vertical Shift 

X Horizontal Shifts
1 Vertical Shift 

X Horizontal Shifts

Internal
1 Vertical Shift 

X Horizontal Shifts 
(repeated at least Y times)

2 Vertical Shift 
X Horizontal Shifts 

(repeated at least Y times)

3 Vertical Shift 
X Horizontal Shifts 

(repeated at least Y times)

External
1 Slow Vertical Shift 

1 Horizontal Shift

2 Fast Verticals 
N Horizontals 

(N set to suit Exposure)

1 Vertical Shift 
X Horizontal Shifts

Trigger Latency 
(min)

13 µS
Varies with readout speed 

and Vertical shift rate 
(300nS - 6µS)

1 Horizontal shift time  
(30 nS - 1 µS)

Trigger Latency 
(max)

27 µS
Varies with readout speed 

and Vertical shift rate 
(600nS - 500µS)

(300 nS - 6 µS)

where: 

X is number of Horizontal pixels in image

Y is number Vertical pixels in image

N is a variable calculated by the camera

Notes

• Ultra/Life 897 has enhanced measurement stability in External trigger mode relative to X3

• Trigger latency in Ultra/Life 897 is higher than X3 for lower readout speeds

• Trigger latency in Ultra 888/Life varies with readout speed and vertical shift rate but is lower and has 
less jitter than X3
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4.2  Triggering Modes
The	iXon	Ultra	and	Life	camera	series	have	several	different	triggering	modes.	These	include Internal, Exter-
nal (and Fast External), External Start, External Exposure and Software Trigger. Note also that many of these 
features	require	iCam	technology	within	the	camera,	fuller	details	of	which	can	be	viewed	through	andor.oxinst.
com

• In Internal Trigger the camera determines the exact time when an exposure happens, based on the 
acquisition	settings	entered	by	the	user.	This	is	the	most	basic	trigger	mode	and	requires	no	external	
intervention.

• In External Trigger,	once	an	acquisition	starts,	the	camera	is	placed	into	“External	Keep	Clean	Cycle”,	
which ensures that charge built up on the CCD is kept to a minimum while waiting for the external 
trigger	event.	The	External	Keep	Clean	Cycle	consists	of	a	continuous	sequence	of	one	vertical	shift	
followed by a variable number of horizontal shifts. Once the External Trigger is received the current 
Keep	Clean	Cycle	is	completed	and	the	exposure	phase	initiated.	The	exact	nature	of	the	acquisition	
will	depend	on	the	user	settings	and	is	explained	in	more	detail	in	a	subsequent	section.	The	external	
trigger is fed via the Ext Trig input on the camera.

• Fast External Trigger	is	for	the	most	part	identical	to	External	Trigger	-	it	differs	in	only	one	key	aspect.	
In	Fast	External	Trigger	the	camera	does	not	wait	for	a	sufficient	number	of	Keep	Clean	Cycles	to	have	
been completed to ensure the image area is completely clean of charge before accepting an external 
trigger event but, instead, allows a trigger event to immediately	start	the	acquisition	process.	As	a	re-
sult, Fast External Trigger allows a higher frame rate than standard External Trigger. NOTE: If the delay 
between triggers is sufficiently long for the image to be swept clear - external and fast external are 
equivalent

• External Start is a mixture of External and Internal Trigger. In this mode the camera performs a se-
quence	of	External	Keep	Clean	Cycles	while	waiting	for	one	external	trigger	event	to	occur	before	
starting	the	acquisition	process.	Once	this	external	trigger	event	has	occurred,	the	camera	will	switch	
to	internal	trigger	and	the	acquisition	progresses	as	if	the	camera	was	in	Internal	Trigger	mode.

• External Exposure Trigger is a mode of operation where the exposure time is fully controlled by the 
external trigger input. While the trigger input is high, the CCD accumulates charge in the Image area. 
When	the	External	Trigger	goes	low,	the	accumulated	charge	is	quickly	shifted	into	the	Storage	area	
and then read out in the normal manner.

• Software Trigger is a mode whereby the camera and software are in a high state of readiness and can 
react	extremely	quickly	to	a	trigger	event	issued	via	software.	This	mode	is	particularly	useful	when	the	
user	needs	to	control	other	equipment	between	each	exposure	and	does	not	know	in	advance	how	
long such control will take, or if the time taken changes randomly.

These Triggering modes are explained and illustrated in more detail in the following sections.

https://andor.oxinst.com/
https://andor.oxinst.com/
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4.3  Triggering Options in Frame Transfer (FT) Mode

4.3.1 Internal Triggering in Frame Transfer Mode
Internal Triggering is the simplest mode of operation, in that the camera determines when the exposure hap-
pens.	By	monitoring	the	Fire	output,	the	user	can	determine	exactly	when	the	camera	is	“exposing”.

When the camera is idle, it runs the Idle Keep Clean Cycle (Section 4.1.1). On receipt of the Start command 
from	the	PC,	the	camera	completes	the	current	Keep	Clean	Cycle	and	then	performs	sufficient	vertical	shifts	to	
ensure that the Image and Storage regions are completely free of charge. (i.e. Enough vertical shifts for the top 
row of the image area, to be brought down through storage area and into the register). The camera then starts 
its	real	exposure	sequence,	for	which	the	timing	sequence	is	illustrated	in	the	Figure 14. At this time, the hori-
zontal clocks are still running, clearing out the register.

Figure 14: Internal Triggering in Frame Transfer Mode - Camera begins in idle keep clean, then once a cycle is interrupted, it finished it 
before shifting image area into the storage area. At that point the exposure begins. Blue sections: Clocks running continuously.  Orange 

sections: Horz and Vert clocks alternating, running one row down, then reading it out.

In multiple exposure (i.e. kinetic series) mode the Fire output is high for much of the time. This is because there 
are	no	Keep	Clean	Cycles	running	between	each	acquisition,	and	hence	the	exposure	time	starts	on	comple-
tion	of	the	transfer	of	the	Image	area	into	the	Storage	area.	This	also	has	the	consequence	that	the	exposure	
time	and	the	cycle	time	are	closely	linked.	We	have	defined	the	exposure	time	as	the	time	during	which	there	
is no vertical shifting of the image area, which also corresponds to the time during which the Fire output will be 
high. The other point to note is that the exposure time overlaps the read out of the image.
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4.3.2 External Triggering in Frame Transfer Mode
When the camera is idle, it runs the Idle Keep Clean Cycles described in Section 4.1.1. On receipt of the Start 
command from the PC, the camera goes into its External Keep Clean Cycles. The camera will repeat this these 
cycles a minimum of X times, where X is the number of image rows on the sensor, before it will accept any 
External Trigger events. Once this period is over, the camera continues to run the External Keep Clean Cycles 
until an External Trigger is received. At that point the current External Keep Clean Cycle is completed, and the 
camera stops all vertical clocking and waits for the programmed user delay period before starting the read 
phase. During the readout phase the Image area is transferred rapidly to the Storage area. The Storage area is 
then read out in the normal way.

Once the readout is complete the camera continues to wait for the next external trigger event. During this 
period the shift register is continually clocked but the Image and Storage areas are not. On the next trigger 
the camera again waits for the programmed delay before starting the readout phase. The camera continues 
in	this	loop	until	the	number	of	images	requested	has	been	captured.	Because	the	Image	area	is	not	cleaned	
between	trigger	events,	the	effective	exposure	time	is	the	time	between	events.	The	User	Defined	Delay	is	to	
allow	for	the	capture	of	events	which	occur	after	the	trigger	pulse.	In	the	case	of	the	first	trigger,	the	effective	
exposure	time	is	given	by	the	User	Defined	Delay	since	Keep	Clean	Cycles	have	been	running	up	until	the	first	
trigger.	This	is	in	contrast	to	the	subsequent	exposure	periods	which	are	defined	by	the	time	between	the	exter-
nal	trigger	events.	Thus,	for	experimental	protocols	that	involve	Continuous	Wave	(CW)	light	the	first	image	will	
be	dimmer;	some	protocols	may	require	that	this	image	is	discarded.

Figure 15: External Trigger in Frame transfer Mode
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iCam
Since all iXon Ultra and Life cameras have iCam technology, the rising edge of the external trigger can occur 
before the end of the previous read out, provided that the falling edge of the Fire pulse occurs after the readout 
has	completed,	i.e.	the	External	Trigger	is	only	accepted	up	to	the	‘User	Defined	Delay	Period’	before	the	end	of	
the readout. This enhanced trigger mode will result in a higher frame rate (see Figure 16).

Figure 16: iCam-enhanced’ External Trigger in Frame Transfer mode. For illustration only, the external triggers are shown with variable 
periods.Arm indicates when a trigger could be accepted and goes high based on the user defined delay period. iCam allows a trigger to 

be accepted while system is still being read out.
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4.4  Triggering Options in Non-Frame Transfer (NFT) Mode

4.4.1 Internal Triggering (NFT)
In Internal Triggering (NFT) mode, when the camera is idle, it repeatedly runs the Idle Keep Clean Cycles. When 
the Start command is received from the PC, the camera completes the current Keep Clean Cycle, and then 
perform	sufficient	vertical	shifts	to	ensure	the	Image	and	Storage	regions	are	completely	free	of	charge.	The	
camera	is	then	ready	to	start	the	real	exposure	sequence.

The	timing	sequence	is	illustrated	in	Figure 17. During exposure, the Fire output is high and there will be no 
vertical clocking. However, the horizontal register keeps running. On completion of the exposure time the FIRE 
pulse	goes	low,	and	the	Image	area	of	the	CCD	will	be	shifted	into	the	Storage	area.	As	the	acquired	signal	is	
now	safely	placed	in	the	masked	off	region	of	the	CCD,	light	still	falling	on	the	CCD	will	not	contaminate	the	ac-
quired	image	while	it	is	being	read	out.	On	completion	of	the	readout	the	camera	will	perform	the	Internal	Keep	
Clean	Cycles	until	the	user	specified	cycle	time	has	elapsed.	This	process	continues	until	the	complete	series	of	
acquisitions	has	taken	place.

Figure 17: Internal Trigger in Non-Frame Transfer Mode.

Trigger Period
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4.4.2 External & Fast External (NFT) Triggering
In the External Triggering	modes,	once	an	acquisition	starts,	the	camera	is	goes	into	“External	Keep	Clean’	Cy-
cle (see Section 4.1.3). As can be seen from Figure 18, the External Keep Clean Cycle runs continuously until the 
first	external	trigger	event	is	detected;	at	which	point	the	system	performs	sufficient	cycles	to	ensure	the	image	
area is fully cleaned, before it will accept an external trigger, at which point the exposure phase starts. During 
the exposure there are no vertical clocks running. There will, however, be horizontal clocks to ensure that the 
shift register continues to be kept clean. Once the exposure time has elapsed the charge built up in the Image 
area	is	quickly	transferred	into	the	Storage	area.	From	the	Storage	area	the	charge	is	read	out	as	normal.	At	the	
completion of the readout the camera restarts the External Keep Clean Cycles.

If the camera is in Fast External Trigger mode it will accept a trigger event immediately and start the next ex-
posure,	completing	the	current	keep	clean	cycle,	but	not	performing	the	number	required	to	fully	clear	out	the	
image area. Once this period has passed, Normal and Fast External Triggers operate in the same manner. 

Fast External Trigger is useful in those cases where there is very little background light, and the user is looking 
for the fastest frame rate. With Fast External Trigger, you may see variation in the background contribution to 
the signal from light that may have been allowed to fall on the sensor during the readout of the previous image. 
Fast	external	trigger	does	not	mean	that	when	a	trigger	is	accepted	the	system	will	respond	quicker	than	in	
normal external trigger mode.

Figure 18: External Trigger in Non-Frame Transfer Mode

NOTE: It does not matter if the trigger occurs at the early phase of the Keep Clean Cycle. The light signal will 
not be lost during the completion of the cycle since only one vertical shift will have occurred. For pulsed light 
of very short duration (of the order of one vertical shift), the resultant image may appear to have shifted one 
row.
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4.4.3 External Exposure (NFT) Triggering
External Exposure (NFT) mode is distinct from the triggering modes covered previously, in that the exposure 
period is fully controlled by the width of the external trigger pulse. The exposure period starts on the positive 
edge and concludes on the negative edge. The exposure is physically ended by shifting the Image area into the 
Storage area. The Storage area is then readout in the normal manner.

On completion of the readout, the External Keep Clean Cycle is started again.

Figure 19: External Exposure (NFT) Triggering
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4.4.4 Software (NFT) Triggering
This	mode	is	particularly	useful	when	the	user	needs	to	control	other	equipment	between	each	exposure	and	
does not know in advance how long such control will take, or if the time taken changes randomly. With Soft-
ware	Trigger,	the	camera	and	software	are	in	a	high	state	of	readiness	and	can	react	extremely	quickly	to	a	
trigger event issued via software.

In this mode the camera runs the Idle Keep Clean Cycle until the Start command is issued by the PC, which is 
identical to all the modes previously discussed. On receipt of this command, the camera switches to run the 
normal Internal Keep Clean Cycle until a Software Trigger command is issued by the PC. This event will start 
the	exposure	and	readout	sequence.	On	completion	of	the	readout,	the	camera	returns	to	the	Internal	Keep	
Clean Cycle until the next Software Trigger is issued.

Figure 20: Software Triggering in Non-Frame transfer Mode
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4.5  Triggering Options in Fast Kinetics (FK) Mode

4.5.1 Internal (FK)
As Fast Kinetics uses both the Image and Storage areas as temporary storage areas, the number of options 
available	is	quite	limited.	The	simplest	mode	is	again Internal Trigger and, as with the internal trigger modes 
described	previously,	the	system	determines	when	the	acquisition	begins	and	then	uses	the	exposure	time	
defined	by	the	user.	On	completion	of	the	exposure	period	the	camera	performs	the	number	of	vertical	shifts	
defined	by	the	user,	and	then	again	waits	for	the	exposure	period	before	the	next	set	of	vertical	shifts.

This process is repeated until the number in the series has been captured, at which point the readout starts. 
The	timing	sequence	is	shown	in Figure 21 and as before the Fire output envelopes the period when no verti-
cal clocking is occurring. You will also see there are no readout cycles or Keep Clean Cycles running during the 
sequence,	hence	the	very	fast	kinetic	cycle	period	but	limited	number	of	exposures	in	the	series.

Figure 21: Internal Triggering in Fast kinetics Mode.

Note: Fire Pulse width is determined by “exposure time”. Timing between triggers is dictated by vertical shift 
speed and sub-area height. The effective exposure is a combination of both of these times.
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4.5.2 External (FK)
In External Trigger mode,	a	trigger	pulse	is	required	to	start	each	scan	in	the	series.	The	rising	edge	of	the	trig-
ger	defines	the	trigger	event.	The	user	can	delay	the	start	of	the	vertical	shifting	relative	to	the	trigger	event.	
After	the	delay	has	elapsed,	the	number	of	rows	(as	specified	by	the	user)	are	vertically	shifted.	The	system	
then waits for the next trigger to start the next scan. As there is no Keep Clean Cycle running while waiting for 
the	External	Trigger,	the	‘real’	exposure	time	is	the	time	between	each	trigger.	A	consequence	of	this	is	that,	if	
your	experiment	has	a	constant	background	signal	but	your	trigger	period	is	not	fixed,	you	may	see	different	
background	levels	in	your	signal.	As	with	internal	trigger,	the	data	is	only	read	off	the	sensor	when	the	capture	
sequence	has	completed.

Figure 22: External Triggering in Fast Kinetics Mode

Note: Arm is low for the user defined delay period, plus the time it takes to perform the vertical shifts for the 
full sub-image
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4.5.3 External Start (FK)
External Start triggering mode is a combination of External and Internal Trigger. At the start of the capture 
process, the camera runs the External Keep Clean Cycle, waiting for a trigger pulse to be applied to the Exter-
nal	Trigger	input.	On	receiving	the	trigger,	the	exposure	starts.	The	exposure	period	is	defined	by	the	user.	On	
completion	of	the	exposure	period,	the	camera	performs	the	number	of	vertical	shifts	defined	by	the	sub-area	
height (set by the user) and, then again, waits for the exposure period before the next set of vertical shifts. This 
process is repeated until the number in the series has been captured at which point the readout starts.

Figure 23: External Start Trigger in Fast Kinetics mode
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4.6  iXon Triggering Data
The	following	section	provides	delay	time,	jitter	and	sensor	sweep	times	for	different	operating	speeds	and	
vertical	shift	speeds	for	the	different	models	in	the	iXon	series.

4.6.1 iXon Ultra/Life 888
Vertical shift speed 4.33 µS

Speed MHz Typical delay (µS) pk-pk Jitter (µS) Sensor sweep time (ms)

30 0.268 ±0.016 39.3

20 0.298 ±0.031 56.8

10 0.384 ±0.050 109.2

5 2.180 ±0.480 214.0

Vertical shift speed 0.6 µS

Speed MHz Typical delay (µS) pk-pk Jitter (µS) Sensor sweep time (ms)

30 0.265 ±0.017 35.5

20 0.259 ±0.023 56.8

10 0.334 ±0.050 109.2

5 2.180 ±0.049 214.0

4.6.2 iXon Ultra/Life 897
Vertical shift speed 3.3 µS

Speed MHz Typical delay (µS) pk-pk Jitter (µS) Sensor sweep time (ms)

17 51.90 ±19.7 15.7

10 57.70 ±13.5 26.2

5 94.60 ±21.6 52.4

1 393.00 ±75.0 262.2

Vertical shift speed 0.3 µS

Speed MHz Typical delay (µS) pk-pk Jitter (µS) Sensor sweep time (ms)

17 51.90 ±19.7 15.7

10 57.70 ±13.5 26.2

5 94.60 ±21.6 52.4

1 393.00 ±75.0 262.2
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4.6.3 iXon 3 (DU-897)
Vertical shift speed 12.9 µS

Speed MHz Typical delay (µS) pk-pk Jitter (µS) Sensor sweep time (ms)

10 11.20 ±3.4 6.9

5 11.30 ±3.4 6.9

3 11.67 ±3.4 6.9

1 13.28 ±3.6 6.9

Vertical shift speed 0.3 µS

Speed MHz Typical delay (µS) pk-pk Jitter (µS) Sensor sweep time (ms)

10 11.24 ±3.2 6.9

5 11.35 ±3.4 6.9

3 11.76 ±3.4 6.9

1 13.58 ±3.5 6.9

Notes:

•  Sensor sweep time is the time taken to clear the sensor of charge when in the idle state.

•  iXon Ultra and Life series increase the sensor sweep time to improve measurement stability.

• 	Triggered	exposures	with	continuous	illumination	will	require	the	camera	to	be	operated	at	a	higher	read-
out speed.

4.7  Shuttering (iXon Ultra Series only)
The	iXon	Ultra	camera	is	supplied	with	a	built	in	bi-stable	shutter.	This	bi-stable	shutter	requires	no	power	to	
maintain the open or closed state - so it is well suited to long exposures. The bi-stable shutter also has a longer 
theoretical life because of the lower energy levels used. The shutter is intended for taking background images 
and protecting the camera from excessive light and dust. It is not designed to operate at the high frame rates 
the camera is capable of.

• Under normal operation, the shutter should be set to Permanently Open and the shutter open and 
close times to 0 seconds.

• If you do need the shutter to open and close automatically during your experiment, then set the open-
ing and closing times to 27 mS.

• The maximum continuous operation of the shutter is 2 Hz.

NOTE: If the camera is powered down before the software is closed, the shutter could be left in an open 
position. This is design intent and the shutter will return to the closed position when next commanded to by 
the software. If the software is exited normally, the shutter will be automatically closed.
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4.8  Additional Functionality

4.8.1 Count Convert
One	of	the	distinctive	features	of	the	iXon	Ultra	and	Life	models	is	the	capability	to	quantitatively	capture	and	
present data in units of electrons or photons; the conversion applied either in real time or as a post-conversion 
step- this is called Count Convert. Photons that are incident on pixels of an array detector are captured and 
converted to electrons. During a given exposure time, the signal in electrons that is collected in each pixel is 
proportional to the signal intensity. In EMCCDs, the signal in electrons is further multiplied in the EM Gain regis-
ter. The average multiplication factor is selected in the software from the RealGain™ scale. It can be desirable 
to	directly	quantify	signal	intensity	either	in	terms	of	electrons	per	pixel,	or	in	terms	of	incident	photons	per	pixel.	
However,	during	the	readout	process,	array	detectors	must	first	convert	the	signal	in	electrons	(the	multiplied	
signal in the case of EMCCDs) into a voltage, which is then digitized by an Analogue to Digital Converter (ADC). 
Each Analogue to Digital Unit (ADU) is presented as a ‘count’ in the signal intensity scale, each count corre-
sponding to an exact number of electrons. Furthermore, the signal value in counts sits on top of an electronic 
bias	offset	value.	In	the	iXon	Ultra	and	Life,	this	‘baseline’	is	clamped	at	500	counts	in	normal	operation	modes.	

Therefore, in order to calculate to the original signal in electrons, the electron to ADU conversion factor must 
be	very	accurately	stored	by	the	camera	(which	varies	depending	on	the	pre-amplifier	gain	selection	chosen	
through	software).	Calculation	of	the	signal	as	absolute	electrons	also	requires	knowledge	of	the	bias	offset	
and the EM Gain. The calculation path is shown in Figure 24 below:

Figure 24: Count Convert calculation path

Furthermore,	knowledge	of	the	Quantum	Efficiency	(QE)	at	each	wavelength,	and	light	throughput	properties	
of the camera window, enables this process to be taken a step further allowing the signal to be estimated in 
photons	incident	at	each	pixel.	For	this	step,	the	user	must	input	the	signal	wavelength.	In	fluorescence	micros-
copy,	for	example,	this	would	correspond	to	the	central	wavelength	defined	by	a	narrow	band	emission	filter	
matched	to	the	fluorophore	of	interest.	If	the	spectral	coverage	of	the	signal	on	the	detector	is	so	broad	that	the	
QE	curve	varies	significantly	throughout	this	range,	then	the	accuracy	of	the	incident	photon	estimation	would	
be compromised. 

The	Count	Convert	functionality	of	the	iXon	Ultra	provides	the	flexibility	to	acquire	data	in	either	electrons	or	
incident photons, using both real time and post-process facilities. Since the real time feature is processed in 
hardware, there is little or no impact on the display rate. With the post-process option, it is possible to record 
the original data in counts and perform this important conversion to either electrons or photons as a post-con-
version step, while retaining the original data.

counts signal counts signal electrons

Original signal 
in electrons

Original signal in 
incident photons

(minus bias offset) (x pre-amp)

(divided by 
EM Gain)

(plus QE at wavelength of interest)
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4.9   OptAcquire
OptAcquire	is	a	unique	control	interface,	whereby	a	user	can	conveniently	choose	from	a	predetermined	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 Life models. 
The control architecture is extremely tuneable, meaning the camera can be adapted and optimized for a wide 
variety	of	quantitative	experimental	requirements,	ranging	from	fast	single	photon	counting	through	to	slower	
scan, 16-bit dynamic range measurements. However, successfully optimizing EMCCD technology is not a trivial 
exercise,	with	various	set-up	parameters	directly	influencing	different	camera	performance	characteristics.	

OptAcquire	has	been	designed	as	a	unique	interface	whereby	a	user	can	choose	from	a	predetermined	list	of	
eleven	camera	set-up	configurations.	A	variety	of	set-up	parameters	are	balanced	behind	the	scenes	through	
the	OptAquire	menu.	Furthermore,	advanced	users	may	wish	to	create	their	own	additional	OptAcquire	configu-
ration. Control parameters include: 

• EM Gain – This parameter has a direct bearing on both sensitivity and dynamic range.

• Vertical clock speed – Flexibility in this parameter is critical to optimizing the camera for lowest 
noise, fastest speed, minimal frame transfer smear or maximum pixel well depth.

• Vertical Clock Amplitude – Can be used to compensate charge transfer when the sensor is being 
‘over-clocked’ and also to reduce charge leakage into the image area when there is saturated sig-
nal in the frame transfer storage area (e.g. when combining very short exposure with a slow readout 
speed).

• Horizontal readout speed – Range: iXon Ultra - 30 MHz and 0.1 MHz; iXon Life - 30 MHz and 10 
MHz

• Pre-amplifier gain	–	Trading	off	reduced	digitization	noise	versus	accessing	full	pixel	well	depth.

• EM / Conventional amplifier – EMCCD operation provides ultimate sensitivity. The iXon Ultra can 
also run in a traditional high dynamic range CCD mode. This conventional mode is recommended 
for relatively ‘brighter’ signals, or when it is possible to apply long exposures to overcome read noise 
floor.

• Frame Transfer (overlap) – Overlapped readout is used to achieve 100% duty cycle, ideal for fastest 
frame rate measurements without switching exposure time between frames. This mode should be 
deselected for time-lapse experiments.
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4.9.1 OptAcquire modes
Pre-defined	OptAcquire	modes	include:

Mode Description

Sensitivity and Speed (EM Amplifier)
Optimized for capturing weak signal at fast frame rates with single 

photon sensitivity. Suited to the majority of EMCCD applications.

Dynamic Range and Speed 
(EM Amplifier)

Configured	to	deliver	optimal	dynamic	range	at	moderately	fast	
frame rates. Moderate EM Gain applied.

Fastest Frame Rate (EM amplifier)
For when it’s all about speed! Optimized for absolute fastest frame 
rates	of	the	camera.	Especially	effective	when	combined	with	sub-

array/binning selections.

Time Lapse (EM Amplifier)
Configured	to	capture	low-light	images	with	time	intervals	between	

exposures. Overlap (‘frame transfer’) readout is deactivated.

Time Lapse and Short Exposures 
(EM Amplifier)

Configured	to	minimize	vertical	smear	when	using	exposure	<	3ms.

EMCCD Highest Dynamic Range 
(EM amplifier)

Combines EMCCD low-light detection with the absolute highest 
dynamic	range	that	the	camera	can	deliver.	Since	this	requires	slower	

readout,	frame	rate	is	sacrificed.

CCD Lowest Noise / Slow readout (Conventional Amplifier, iXon 
Ultra models only)

Optimized	for	slow	scan	CCD	detection	with	lowest	noise	floor.	Rec-
ommended for long exposure applications where slow readout can 

be tolerated.

CCD Highest Dynamic Range (Conventional Amplifier, iXon Ultra 
models only)

Optimized for slow scan CCD detection with highest available dynam-
ic range. Recommended for brighter signals OR when it is possible to 

apply	long	exposures	to	overcome	noise	floor.

CCD noise / readout balance (Conventional Amplifier, iXon 
Ultra models only)

Optimized for slow scan CCD detection, achieving a balance between 
noise	floor	and	readout	time.

Photon Counting
Configuration	recommended	for	photon	counting	with	individual	

exposures	<	10sec.

Photon Counting with Long Exposures (> 10 sec)
Configuration	recommended	for	photon	counting	with	individual	

exposures > 10sec.
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4.10  Pushing Frame Rates with Cropped Sensor Modes
The	iXon	Ultra	and	Life	offer	Cropped	Sensor	Mode,	which	provides	the	following	advantages:	

• Specialized readout mode for achieving very fast frame rates (sub-millisecond exposures) from 
‘standard’ cameras

• Continuous rapid spooling of images/spectra to hard disk

•	 User	selectable	cropped	sensor	size	–	highly	intuitive	software	definition

• Optically Centred Crop Mode (Live cell super resolution mode) Continuous imaging with fastest pos-
sible

 frame rate from centrally positioned ROIs e.g. for Super Resolution Microscopy

• The iXon Ultra and Life are available with the complementary OptoMask accessory, which can be 
used to shield the region of the sensor outside of the cropped area

If an experiment demands fast temporal resolution but cannot be constrained by the maximum storage size of 
the sensor (as is the case for ‘Fast Kinetics Mode’ of readout), then it is possible to readout the iXon Ultra and 
Life	in	‘Cropped	Sensor	Mode’.	In	this	mode,	the	user	defines	a	‘sub-array’	size	from	within	the	full	image	sen-
sor area, such that it encompasses the region of the image where change is rapidly occurring (e.g. a ‘calcium 
spark’	within	a	cell).	The	sensor	subsequently	“imagines”	that	it	is	of	this	smaller	defined	array	size,	achieved	
through software executing special readout patterns, and reads out at a proportionally faster frame rate. The 
smaller	the	defined	array	size,	the	faster	the	frame	rate	achievable.	

In order to use Cropped Sensor modes, one has to ensure that no light is falling on the light sensitive area out-
side	of	the	defined	region.	Any	light	collected	outside	the	cropped	area	could	corrupt	the	images	which	were	
acquired	in	this	mode.	For	microscopy	set-ups	this	is	now	aided	with	an	accessory	called	OptoMask,	which	is	
available from Andor. 

Cropped Sensor Mode has the end result of achieving a much faster frame rate than that obtainable in a con-
ventional ‘sub-array’ / ROI readout (during which we would still have to vertically shift the unwanted rows). The 
frame rate increase is achieved by not reading out (i.e. discarding) the unwanted pixels.

Figure 25: Illustration of Cropped Sensor Mode

The	active	imaging	area	of	the	sensor	is	defined	in	such	a	way	that	only	a	small	section	of	the	entire	chip	is	
used for imaging. The remaining area has to be optically masked to prevent light leakage and charge spill-over 
that would compromise the signal from the imaging area. By cropping the sensor, one achieves faster frame 
rates	because	the	temporal	resolution	will	be	set	by	the	time	it	requires	to	read	out	the	small	section	of	the	sen-
sor.
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4.10.1 Cropped Sensor Mode Frame Rates
In biological imaging, Cropped Sensor Mode can be successfully used to enhance performance, and through-
put, in super-resolution ‘nanoscopic’ applications including STORM and PALMIRA. 

Imaging	frame	rates	exceeding	1,000/s	can	be	achieved	with	a	sufficiently	small	crop	area	for	the	iXon	Ultra	
and Life models. A series of measurements carried out on the Andor iXon Ultra 888 EMCCD camera, has dem-
onstrated that Cropped Sensor Mode, in conjunction with binning, pushed the speed beyond 4,000 frames per 
second.

The Imaging frame rate potential of the Andor iXon Ultra 888 EMCCD camera under conditions of Normal and 
Cropped Sensor Mode readouts are compared in the Tables below:

Normal Mode

Array size

Binning 1024 x 1024 512 x 512 256 x 256 128 x128 1024 x 100 1024 x 32 1024 x1

1 x 1 26 50 95 171 220 498 1163

2 x 2 50 94 170 285 368 699 -

4 x 4 92 167 281 426 552 870 -

Cropped Mode (Optically Centred crop mode in Brackets)

Array size

Binning 1024 x 1024 512 x 512 256 x 256 128 x128 1024 x 100 1024 x 32 1024 x1

1 x 1 93 (78) 595 (251) 2053 (1319) 2053 (1319) 259 778 9690

2 x 2 170 (143) 350 (426) 3123 (2,329) 3123 (1646) 492 1416 - 

4 x 4 291 (245) 601 (653) 4109 (3,237) 4109 (1857) 887 2370 -

Note
All measurements are made at 30 MHz pixel readout speed with 0.6 µs vertical clock speed. It also assumes 
internal trigger mode of operation. Frame rates shown are for ‘Corner Tethered’ ROIs, with ‘Optically Centred’ 
ROI frame rates shown within brackets.

EMCCD-based	adaptive	optics,	for	which	smaller	format	EMCCD	sensors	are	often	used,	can	benefit	from	
cropped	sensor	readout.	EMCCDs	can	be	flexibly	optimized	in	cropped	mode	to	exceed	2,000	fps.	Use	of	
cropped sensor mode opens new possibilities for very fast adaptive optics imaging, enabling the users to reach 
into several thousands of frames per second. 

There	is	also	potential	to	use	cropped	EMCCDs	for	multi-spectral	fluorescence	confocal	scanning,	as	an	alter-
native	to	the	arrays	of	PMTs	that	have	traditionally	been	used	in	this	approach.	The	>	90%	quantum	efficiency	
of the back-illuminated sensor, single photon sensitivity, array architecture and rapid pixel readout speed can 
be exploited to markedly improve this approach. The laser dwell-time should be set to coincide with the time 
to	expose	and	readout	a	short	row	of	approximately	32	pixels	-	sufficient	spectral	channels	to	yield	effective	
un-mixing of several known emitting dyes, resulting in a data cube of 512 x 512 x 32 (spectral), and taking less 
than 1 second to generate. There is a clear sensitivity advantage of EMCCD pixels over the usually employed 
PMT-technology, which is circa 5-fold in the blue-green and up to tenfold in the red wavelengths.
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4.11  Advanced Photon Counting in EMCCDs (iXon Ultra Only)
Photon	Counting	in	EMCCDs	is	a	way	to	overcome	the	multiplicative	noise	associated	with	the	amplification	
process,	thereby	increasing	the	signal	to	noise	ratio	by	a	factor	of	root	2	(and	doubling	the	effective	quantum	
efficiency	of	the	EMCCD).	Only	EMCCDs	with	low	noise	floor	can	perform	photon	counting.	The	approach	can	
be further enhanced through innovative ways to post process kinetic data. The industry-leading dark current 
and	Clock	Induced	Charge	(CIC)	specification	of	the	Andor’s	back-illuminated	iXon	Ultra	888	model	renders	it	
uniquely	suited	to	imaging	by	Photon	Counting.	

Photon Counting can only be successfully carried out with very weak signals because, as the name suggests, 
it involves counting only single photons per pixel. If more than one photon falls on a pixel during the exposure, 
an EMCCD (or an ICCD for that matter) cannot distinguish the resulting signal spike from that of a single photon 
event, and thus the dynamic range of a single frame exposure is restricted to one photon.

Key Fact – To successfully photon count with EMCCDs, there has to be a significantly higher probability of 
seeing a ‘photon spike’ than seeing a dark current / CIC ‘noise spike’. The iXon Ultra and Life series have 
the lowest dark current / CIC performance on the market, yielding both lower detection limits and higher 
contrast images.
Under	such	ultra	low-light	conditions,	‘photon	counting	mode’	imaging	carries	the	key	benefit	that	it	is	a	means	
to circumvent the Multiplicative Noise (also known as ‘Noise Factor’). Multiplicative Noise is a by-product of the 
Electron	Multiplication	process	and	affects	both	EMCCDs	and	ICCDs.	In	fact,	it	has	been	measured	to	be	signifi-
cantly higher in ICCDs. The noise factor of EMCCDs is well theorized and measured; to account for it you in-
crease	the	shot	noise	of	the	signal	by	a	factor	of	square	root	2	(~x1.41).	This	gives	the	new	‘effective	shot	noise’	
that	has	been	corrected	for	multiplicative	noise.	The	effect	of	this	additional	noise	source	on	the	overall	Signal	
to Noise ratio can be readily viewed in the S/N plots in the technical note entitled ‘EMCCD signal to noise plots’.

Photon Counting Mode does not measure the exact intensity of a single photon spike, it merely registers its 
presence above a threshold value. It does this for a succession of exposures and combines the individual 
‘binary’	images	to	create	the	final	image.	As	such,	this	mode	of	operation	is	not	affected	by	the	multiplication	
noise (which otherwise describes the distribution of multiplication values around the mean multiplication factor 
chosen).	The	end	result	is	that	low-light	images,	acquired	through	this	mode	of	acquisition,	are	improved	by	a	
factor	of	~x1.41	Signal	to	Noise,	compared	to	a	single	integrated	image	with	the	same	overall	exposure	time.

To	successfully	photon	count	with	EMCCDs,	there	has	to	be	a	significantly	higher	probability	of	seeing	a	‘photon	
spike’ than of seeing a dark current / CIC ‘noise spike’. The lower the contribution of this ‘spurious’ noise source 
to a single exposure within the accumulated series, the lower the detection limit of photon counting and the 
cleaner the overall image will be, as demonstrated in Figure 26 below:
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Figure 26: “Photon Counting” vs. Standard “EM-on” imaging for very weak signals

Images A, B and C were recorded under identical illumination conditions, identical exposure times and each 
with	EM	Gain	set	at	x1,000.	The	benefit	of	photon	counting	under	conditions	of	low	clock	induced	charge	(CIC)	
is evident.

• Images D and E are derived from a larger number of accumulated images, in order to yield a greater 
measurable Signal to Noise ratio.

• An identically positioned Region of Interest on each image was used to determine S/N of 3.86 and 
6.02 for standard and photon counted images respectively. This factor improvement is in accordance 
with	the	theory	of	Photon	Counting	circumventing	the	influence	of	multiplicative	noise	(noise	factor)	in	
EMCCD signals.
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4.11.1 Photon Counting by Post-Processing
As a post-processing analysis, the user is able to ‘trial and error’ photon counting for a pre-recorded kinetic 
series,	trading-off	temporal	resolution	vs SNR by choosing how many images should contribute to each photon 
counted accumulated image.

For example, a series of 1,000 images could be broken down into groups of 20 photon counted images, yield-
ing	50	time	points.	If	it	transpires	that	better	SNR	is	required,	the	original	dataset	could	be	re-treated	using	
groups of 50 photon counted images, yielding 20 time points.

Figure 27: Schematic illustration of how photon counting can be applied to a kinetic series as a post processing step, affording increased 
flexibility in ‘trial and error’ trading temporal resolution vs SNR.

1. Lower SNR, Higher temporal resolution

2. Higher SNR, Lower temporal resolution
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4.12  Spurious Noise Filter
In	some	cases,	it	may	be	desirable	to	filter	spurious	EM-amplified	background	events	to	give	as	‘black’	a	back-
ground as possible, eradicating any remaining ‘salt and pepper’ noise. It is important to utilize noise selection 
and	filter	algorithms	that	are	intelligent	enough	to	accomplish	this	task	without	impacting	the	integrity	of	the	
signal itself.

The	Spurious	Noise	Filter	(SNF)	function	of	iXon	Ultra	offers	the	user	a	choice	of	advanced	algorithms	to	try.	
SNF can be applied either in real time or as a post-processing step. Like the count convert option, the real time 
processing	of	the	filters	is	performed	in	hardware,	thereby	providing	minimal	impact	on	the	display	rate.	The	
options	available	to	the	user	for	using	Spurious	Noise	filter	are	as	shown	below:	

 •   Median (available in Real Time & Post-Processing)

• Level Above (available in Real Time & Post-Processing)

•	 Interquartile	Range	(available	in	Real	Time	&	Post-Processing)

• Noise Threshold (available in Post-Processing)

These can be selected from the Real Time or Post Process options, e.g.

NOTE: Andor spurious noise filters’ options make use of advanced algorithms that offer excellent 
discrimination of spurious noise events with minimal effect on signal integrity. 
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Section 5: Troubleshooting

5.1  Unit does not Switch On
• Check power cord is plugged in and connected correctly to mains supply

• If applicable, replace fuse in the supplied mains cable as detailed in Section 6.4

• If the unit still does not switch on after the checks above have been carried out, contact Andor Technical 
Support

5.2  Support Device Not Recognised when Plugged into PC
• Choose another USB port

• Check connections

5.3  Temperature Trip Alarm Sounds (Continuous Tone)
To protect the camera from overheating, a thermal switch has been attached to the heat sink. If the tempera-
ture	of	the	heat	sink	rises	above	the	predefined	limit,	the	power	supply	to	the	cooler	will	cut	off	and	a	buzzer	will	
sound. Should the buzzer sound ensure the following:

Air Cooling

• Check that the air vents on the sides of the detector head are not blocked

• There	is	sufficient	clearance	(100	mm)	around	the	camera

• The ambient air temperature is not above 30ºC

• The fan has not been deactivated (or the speed set too low) in software

• Check that no foreign bodies are obstructing the fan’s rotation

Water Cooling

• That	there	is	sufficient	water	flow	passing	through	the	camera	head

NOTE: When using water cooling, always use water that is above the dew point of the ambient environment 
to prevent condensation from occurring.

The	thermal	cut-out	will	not	reset	until	the	camera	has	been	powered	off	and	the	temperature	of	the	metal-
work	reaches	a	predefined	limit.	Operation	of	the	camera	under	conditions	that	cause	repeated	cut-outs	is	not	
recommended, as thermal cycling will unnecessarily cycle the components and solder joints in the system.
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5.4  Camera High FIFO FILL Alarm
The iXon Ultra and Life 888 support USB 3.0.  The camera will function in a USB 2.0 port – but will not sustain 
the	full	camera	frame	rate.	Camera	High	FIFO	fill	alarms	will	likely	occur	if	the	Ultra	888	is	used	with	a	USB	2.0	
PC port.

In	addition,	it	has	been	observed	in	some	systems	that	a	camera	may	stop	acquiring	after	approximately	1	-	10	
seconds.	When	this	occurs,	it	has	been	found	to	be	due	to	insufficient	USB	bandwidth.	The	camera	includes	
a	buffer	(FIFO)	to	overcome	any	short-term	bandwidth	reductions,	however,	sustained	insufficient	bandwidth	
will	always	cause	the	buffer	to	overflow	–	regardless	of	what	size	of	buffer	is	used.	The	PC	should	be	able	to	
cope	with	a	sustained	USB	data	transfer	of	equal	to	or	greater	than	60	Megabytes/second.	Modern	machines	
should all be able to cope with this.

5.5  USB 3.0 Interoperability
USB 3.0 is  a relatively new interface type, so it is possible that Inter-operability problems may occur.

Inter-operability problems could manifest as;

• Failure to detect connection of the iXon Ultra to the USB 3.0 port

• Failure to recognise the iXon Ultra in the device manager

• Intermittent loss of communication with the camera.

• Intermittent	Camera	FiFO	fill	alarms

If	these	occur,	then	check	the	firmware	and	driver	status	of	the	USB	3.0	interface	on	the	PC	or	install	the	USB	
3.0 card supplied with the camera. 
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Section 6: Maintenance

6.1  Cleaning Camera Exterior
Only use a dry, clean, lint free cloth to clean the painted surfaces. If necessary, use a water diluted mild deter-
gent to lightly dampen the cloth- do not use Isopropyl alcohol, solvents or aerosols.

6.2  Regular Checks
The state of the product should be checked regularly, especially the following:

• The integrity of the enclosure

• Any water hoses used

• The AC/DC External Power Supply

• The mains cable

WARNING: DO NOT USE EQUIPMENT THAT IS DAMAGED.

6.2.1 Annual Electrical Safety Checks
It is advisable to check the integrity of the insulation and protective earth of the product on an annual basis, e.g. 
U.K. PAT testing of the PS-90 Power supply.

6.3  Replacement Parts
The supplied PS-90 PSU is the only recommended external power supply for use with the iXon camera. If this 
unit is faulty or damaged, please contact Andor for a replacement. Depending on the Terms and Conditions of 
your Warranty, you may be charged for this replacement. There are no user replaceable parts in the camera 
head- please contact your nearest Andor representative (see Section 1.1)	if	required.

6.4  Fuse Replacement
The camera itself does not have a fuse. However, if a U.K. (BS 1363) mains lead has been supplied, it contains 
a fuse, whose characteristics are as follow:

• Rated Current: 5 A

• Rated Voltage: 240 Vac

• Type: BS 1362

• Size: 6.3 × 25.4 mm (¼ × 1 inches) cartridge

For continued protection, always replace with a fuse of the same type and rating.

WARNING: DO NOT USE EQUIPMENT THAT IS DAMAGED.
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Appendix A: Technical Specifications

iXon	Ultra	&	Life	888	System	Specifications	•1

iXon Life 888 iXon Ultra 888

Sensor BV: Back Illuminated, standard AR coated #BV: Back Illuminated, standard AR coated
UVB: Back Illuminated, standard AR with 

additional lumogen coating
EXF: Back illuminated, dual AR coated with 

fringe suppression
NEW #BB: Back-illuminated, blue optimized AR 

coated

Active pixels 1024 x 1024

Pixel size 13	x	13	μm

Image area 13.3	x	13.3	mm	with	100%	fill	factor

Pixel Readout Rate

Minimum temperature, air cooled, ambient 20°C 
Chiller liquid cooling, coolant @ 10°C, >0.75 l/min

10 MHz

-70ºC
-80ºC

30 MHz
•2

-55ºC
-65ºC

10 MHz

-80ºC
-95ºC

30 MHz•2

-60ºC
-75ºC

Thermostatic Precision ± 0.01°C

Triggering Internal, External, External Start, External Exposure, Software Trigger

System window type

UV-grade fused silica, Broadband Visible-
Near Infrared, 0.5 degree wedge

#BV: UV-grade fused silica, Broadband Visible-
Near Infrared, 0.5 degree wedge

UVB, EXF: UV-grade fused silica, Broadband 
Vacuum Ultraviolet-Near Infrared, 0.5 degree 

wedge
#BB: UV-grade fused silica, Broadband Vacuum 

Ultraviolet-Near Infrared, 0.5 degree wedge

Blemish specification Grade 1 sensor from supplier. Camera	blemishes	as	defined	by	Andor	Grade	A

Digitization 16-bit (at all speeds)

PC Interface USB 3.0
•8

Lens Mount C-mount

https://andor.oxinst.com/learning/view/article/ccd-blemishes-and-non-uniformities
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Advanced	Performance	Specifications •1

Life 888 Ultra 888

Dark current and background events•3,4

Dark current (e-/pixel/sec) @ -80°C
Dark current (e-/pixel/sec) @ max cooling 

Spurious background (events/pix) @ 1000x 
gain / -85°C 

0.00025

0.00011

0.005

Active area pixel well depth 80,000 e-

Gain register pixel well depth•5 730,000 e-

Pixel readout rates 30, 10 MHz
EM	Amplifier:	30,	20,	10	&	1	MHz

Conventional	Amplifier:	1	&	0.1	MHz

Read noise (e-)•6

MHz

Without Electron Multiplication

With Electron Multiplication

Read noise (e-)•6 <	1 EMCCD

Amplifier

Conventional 

Amplifier

30 20 10 1 1 0.1

130 80 40 12 6 3.5

<	1 <	1 <	1 <	1 - -

Linear absolute Electron Multiplier gain 1 - 1000 times via RealGain™ (calibration stable at all cooling temperatures)

Linearity•7 Better than 99.9%

Vertical clock speed 0.6 to 4.33 µs (user selectable)

Timestamp accuracy 10 ns

NEW SRRF-Stream+ mode Optional

1. Figures are typical unless otherwise stated.
2. At 30 MHz overclocked pixel readout rate, thermal dissipation from the sensor is higher since a greater proportion of time is spent vertical 

shifting, and it is necessary to set a higher sensor cooling temperature at this rate. Furthermore, stable cooling performance will depend 
on other variables such as vertical clock speed, Region of Interest size (Standard or Crop Mode) and ambient temp. As such, user testing 
is advised to determine the stable sensor cooling temperature for selected conditions. Status of temperature stability is apparent through 
the	acquisition	software.

3. The dark current measurement is averaged over the sensor area excluding any regions of blemishes.
4. Using Electron Multiplication the iXon is capable of detecting single photons, therefore the true camera detection limit is set by the 

number of ‘dark’ background events. These events consist of both residual thermally generated electrons and  Clock Induced Charge 
(CIC)	electrons	(also	referred	to	as	Spurious	Noise),	each	appearing	as	random	single	spikes	above		the	read	noise	floor.	A	thresholding	
scheme	is	employed	to	count	these	single	electron	events	and	is	quoted	as	a		probability	of	an	event	per	pixel.	Acquisition	conditions	are	
full resolution and max frame rate (30 MHz readout; frametransfer mode; 1.1 µs vertical clock speed; x 1000 EM gain; 10 ms exposure; 
-95°C).

5. The	EM	register	on	CCD201	sensors	has	a	linear	response	up	to	~400,000	electrons	and	a	full	well	depth	of	~730,000	electrons.	
6. Readout noise is for the entire system. It is a combination of sensor readout noise and A/D noise. Measurement is for Single Pixel readout 

with the sensor at a temperature of -75°C and minimum exposure time under dark conditions. Under Electron Multiplying conditions, the 
effective	system	readout	noise	is	reduced	to	sub	1	e-	levels.

7. Linearity	is	measured	from	a	plot	of	counts	vs.	exposure	time	under	constant	photon	flux	up	to	the	saturation	point	of	the	system,	at	10	
MHz readout speed.

8. iXon Ultra 888 should work with any modern USB 3.0 enabled PC/laptop, as every USB 3.0 port should have its own host controller. iXon 
Ultra 888 also ships with a USB 3.0 PCI card as a means to add a USB 3.0 port to an older PC, or as a diagnostic aid to interoperability 
issues.
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Location to be used Indoor use only

Altitude limit for air-cooling Up to 2000 m

Altitude limit for water-cooling Up to 6000 m

Operating temperature 0°C to +30°C ambient (non-condensing)

Storage temperature -25°C to +50°C

Operating relative humidity <	70%	non-condensing

Pollution degree
Pollution degree 2. Normally only non-conductive pollution occurs. Occasionally, how-

ever, a temporary conductivity caused by condensation must be expected.

Ingress protection rating IP20

Electromagnetic compatibility
This is a Class A product. In a domestic environment this product may cause electromag-
netic	interference,	in	which	case	the	user	may	be	required	to	take	adequate	measures	to	

shield	adjacent	equipment.

Cooling vent clearance 100 mm minimum

Environmental	Specifications

Mechanical	Specifications

iXon 888

Dimensions See	“Appendix	B:	Mechanical	Drawings”	on	page	62

Weight (camera only*) 3.7 kg [8 lb 3 oz]

Weight (external power supply) 0.65 kg

*The	camera	weight	is	the	head	only	with	no	cables	or	pipes	attached	and	without	water	or	coolant..



Version 2.3 rev 28 Jan 2025

61

Camera	Power	Specifications

Mains Input for Supplied External Power Supply 100 - 240 V, 43 - 67 Hz

Power Consumption*
Camera Head and External Power Supply (Typ./ Max.): 57.5 W/ 105.8 W

Camera Head Only (Typ./ Max.): 46.6 W/ 88.6 W 

Voltage Rating 12 V

Current Rating 9 A

Mains Overvoltage category

CAT	II.	An	overvoltage	category	of	CAT	II	means	that	the	equipment	is	designed	
to cope with transient voltages above the rated supply that would be experi-

enced by any product connected to a standard single-phase mains socket in a 
building.

*Power consumption based on 888 camera as worst-case

				External	Power	Supply	Requirements

PS-90

Low Voltage Supply 12 V d.c. ± 5% 

Low Voltage Supply Current 9 A

Low Voltage Supply Cable Plug
Lemo Redel 1P Series 3-pin Female Plug with 170° keying 

(Part No. PAH.N0.3GL.LC65GZ)

Low Voltage Supply 
Cable Plug Insertion View

Low Voltage Supply Product Socket
Lemo Redel 1P Series 3-pin Male Socket with 170° keying 

(Part No. PKH.N0.3GL.AG)

Low Voltage Supply 
Product Socket Insertion View

Ripple 120 mV max.

Safety
Certified	to	an	appropriate	IEC	standard,	e.g.	IEC	60950-1,	and	meet	the	rein-

forced	insulation	from	mains	requirement	of	IEC	61010-1

Environmental
Ensure	that	the	EPS	meets	the	environmental	specification	of	the	overall	

product (see above)

*	Ideally	also	connected	to	0	V	Return	and	Protective	Earth,	but	not	essential.	Not	connected	on	supplied	PS-90.

0 V Return and 
Protective Earth

12 VNo	connection	*

0 V Return and 
Protective Earth

0 V Return and 
Protective Earth

12 V
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Appendix B: Mechanical Drawings

Note: iXon Ultra 888 shown. iXon Life model 
does not have a CameraLink connector
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Appendix C: Dew Point Graph
To avoid issues with condensation, the coolant temperature must be set above the dewpoint- the temperature 
at which condensation (dew) will form. In the relatively dry conditions of an air conditioned lab, or a cool dry 
climate, use of a coolant temperature of 10°C should not cause any problems. As relative humidity or ambi-
ent temperature increase however, the dewpoint temperature will also increase so that the minimum coolant 
temperature that can be used will have to increase accordingly. This will therefore limit the maximum cooling 
performance that can be achieved. 

The	first	signs	that	condensation	is	forming	will	be	on	the	coolant	connections	entering	and	exiting	the	camera.	
Use of coolant at or below the dewpoint can result in permanent damage to the camera head due to formation 
of condensation on internal components. It is therefore very important to ensure that coolant temperature is 
above the dewpoint. Further guidelines are provided in Section 3.3. The relationship between Relative Humidity 
and Dew Point at varying Ambient Temperature is shown below. Solis has an in-built dewpoint calculator in the 
temperature options. If you are using other software, there are dewpoint calculators on-line that you can enter 
ambient temperature and relative humidity to calculate the dewpoint for your conditions.
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Figure 28: Calculation of dew point from ambient temperature and relative 

humidity

For example, when using an iXon Ultra 888, you will need 10ºC cooling water to guarantee performance down 
to -95ºC In the relatively dry atmosphere of an air-conditioned lab, cooling water at 10ºC should not present 
any problems.

However, in humid conditions (such as exist in some parts of the world) condensation may occur, resulting in 
damage to the head. In such conditions you will have to use warmer water (20ºC or even higher if it is very hu-
mid). The minimum EMCCD temperature would then be limited to a higher value.

68% humidity at 30°C 
ambient temperature: 
dewpoint is ~23°C

Ambient Temperature

20°C   22°C    24°C   26°C   28°C   30°C
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Appendix D: EMCCD Technology
What is an Electron Multiplying CCD?
Electron Multiplying Charge Coupled Device (EMCCD) is a type of image sensor that is capable of detecting 
single	photon	events	without	an	image	intensifier	(achievable	by	way	of	a	unique	electron	multiplying	struc-
ture built into the chip). Extremely weak signals may be detected above the read noise of the camera at any 
readout speed. This is important, because the traditional problem of combining sensitivity with speed in stand-
ard CCDs is that the two are mutually exclusive, i.e. greater read noise detection limits result from faster pixel 
readout.

Does EMCCD Technology Eliminate Read Out Noise?
System noise within modern silicon based detectors has two primary sources: dark current noise and read 
noise.	The	higher	the	noise	floor	on	a	detector	the	less	able	it	is	to	read	out	the	extremely	weak	signals	associ-
ated with ultra low-light imaging. 

With thermoelectric cooling, dark current noise can be reduced to negligible levels. An EMCCD’s ability to mul-
tiply	weak	signals	above	the	detector’s	read	noise	floor,	by	applying	EM	Gain,	effectively	eliminates	read	noise	
at	any	speed	by	reducing	it	to	<	1	e-/p/s. 

How Sensitive are EMCCDs?
Two	parameters	significantly	influence	detector	sensitivity,	namely	Quantum	Efficiency	(QE)	and	system	noise.	
QE is a measure of a camera’s ability to capture valuable photons. A high QE results in more photons being 
converted to photoelectrons within the EMCCD pixels. 

Once	converted,	the	photoelectrons	in	a	given	pixel	must	overcome	the	detection	limit	or	noise	floor	of	the	
camera, which is set by the system noise. EMCCDs deliver superior sensitivity by maximizing QE and minimizing 
system	noise,	through	the	unique	gain	control	feature.	Single	photon	events	are	now	well	within	the	capabilities	
of super sensitive EMCCD technology.

What Applications are EMCCDs suitable for?
EMCCD based detectors have been designed for the most demanding of low-light, dynamic applications. The 
detection limit is as low as single photons. 

These levels of sensitivity are vital for low-light, life science and physical science imaging applications such as 
single molecule detection, live cell microscopy, weak luminescence detection, or demanding astronomy ap-
plications (to name only a few). 

What is Andor Technology’s Experience with EMCCDs?
Andor	Technology	was	the	first	company	to	introduce	an	EMCCD	based	detector	in	2000.	Since	then	the	com-
pany	has	led	the	way	in	the	development	of	EMCCD	detectors,	introducing	the	first	back	illuminated	EMCCD	in	
January 2003. 

Andor	now	offers	the	widest	range	of	EMCCD	based	detectors	on	the	market.	Please	go	to www.emccd.com for 
further details.
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EMCCD Sensor
All EMCCD sensors in the iXon Ultra and Life ranges have a frame transfer architecture. The frame-transfer 
EMCCD uses a two-part sensor in which one-half of the array is used as a storage region and is protected from 
light by a light-tight mask. Incoming photons are allowed to fall on the uncovered portion of the array and the 
accumulated charge is then rapidly shifted into the masked storage region for transfer to the serial output reg-
ister. While the signal is being integrated on the light-sensitive portion of the sensor, the stored charge is read 
out. Frame transfer devices have typically faster frame rates than full frame devices, and have the advantage 
of a high duty cycle i.e. the sensor is always collecting light. 

A potential disadvantage of this architecture is the charge smearing during the transfer from the light-sensitive 
to	the	masked	regions	of	the	EMCCD	(although	they	are	significantly	better	than	full	frame	devices).	The	smear-
ing is more prevalent when exposure times are closer to the time taken to shift the charge under the mask (in 
the order of milliseconds). With the iXon EMCCD series, vertical clock speeds can be tuned via the software to 
deliver the fastest parallel shifts which also results in faster overall frame rates (especially when using sub-
array and/or pixel binning readout options).

The	EMCCD	sensor	is	capable	of	detecting	single	photon	events	without	an	image	intensifier,	achievable	by	
way	of	a	unique	electron	multiplying	structure	built	into	the	chip.	Traditional	CCD	cameras	offered	high	sen-
sitivity,	with	readout	noises	in	single	figure	<	10e- but at the expense of slow readout. Hence, they were often 
referred	to	as	‘slow	scan’	cameras.	The	fundamental	constraint	came	from	the	CCD	charge	amplifier.	To	have	
high	speed	operation	the	bandwidth	of	the	charge	amplifier	needs	to	be	as	wide	as	possible.	However,	it	is	a	
fundamental	principle	that	the	noise	scales	with	the	bandwidth	of	the	amplifier,	hence	higher	speed	amplifiers	
have higher noise. 

Slow scan CCD’s have relatively low bandwidth and hence can only be read out at modest speeds, typically 
less than 1MHz. EMCCD cameras avoid this constraint by amplifying the charge signal before the charge am-
plifier	and	hence	maintain	unprecedented	sensitivity	at	high	speeds.	By	amplifying	the	signal,	the	readout	noise	
is	effectively	by-passed	and,	as	such,	EMCCD	readout	noise	is	no	longer	a	limit	on	sensitivity	(and	can	often	be	
considered negligible).

Vacuum Housing
Unless protected, cooled CCD sensors will condense moisture, hydrocarbons and other gas contaminants that 
will attack the CCD surface. If that happens, CCD performance will decline proportionally and will eventually 
fail. Fortunately, the integrity of the sensor can be preserved by housing it in a protective enclosure. However, 
it is important to understand that all such environments are not the same and the underlying technology used 
can seriously impact camera life (and performance).

Outgassing
Outgassing is the release of a gas trapped in a material. It is a problem encountered in high-vacuum applica-
tions. Materials not normally considered absorbent can release enough molecules to contaminate the vacuum 
and cause damage to optical sensors, window coatings, etc. 

Even metals and glasses can release gases from cracks or impurities, but sealants, lubricants and adhesives 
are the most common cause. Left unchecked, cooling performance would steadily degrade and therefore lead 
to increased dark current. Furthermore, resulting electrochemical reactions would eventually destroy the sen-
sor.
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UltraVacTM

A permanent hermetic vacuum head is an essential component of high-end imaging and spectroscopy EMCCD 
cameras.	A	permanent	vacuum	requires	not	only	a	hermetic	seal,	but	also	low	outgassing-	which	sets	the	real	
limit on long-term performance. These criteria are what Andor’s UltraVacTM	vacuum	process	uniquely	ensures.

Andor’s proprietary UltraVacTM	process	minimizes	outgassing,	ensuring	peak	quantum	efficiency	and	cooling	
will	not	degrade,	even	after	years	of	operation.	Temperature	of	the	sensor	can	be	reduced	significantly	(down	
to -100°C with an enhanced thermoelectric Peltier design) translating into substantially lower dark current and 
fewer blemishes. This is particularly critical to EMCCD technology, where even a single thermal electron is de-
tected as a spurious noise spike. Elimination of condensation and outgassing means that the system can also 
use	only	a	single	entrance	window,	with	antireflection	coating	so	that	QE	of	the	system	is	maximized.	All	vac-
uum processes are carried out in a Class 1,000 clean room. Andor’s UltraVacTM is a proven solution with over 
10	years	of	supplying	vacuum	systems	to	the	field	with	a	negligible	failure	rate	(Mean	Time	Between	Failure	
(MTBF) of 100 years).

Thermoelectric Cooler
The	iXon	range	has	a	multi-stage	Peltier	cooling	assembly,	which	utilizes	the	thermoelectric	effect	to	rapidly	
cool the sensor down to the stable operating temperature. TE coolers have a cold side (in contact with the sen-
sor)	and	a	hot	side.	Heat	must	be	efficiently	dissipated	from	the	TE	cooler	for	effective	cooling	of	the	sensor.	

The iXon is designed to yield maximum heat dissipation, via either forced air cooling (in-built fan) or water 
cooling which, in combination with Andor’s UltraVacTM vacuum process, results in market-leading cooling 
performance.	A	re-circulator	or	a	chiller	can	be	purchased	from	Andor	to	provide	convenient	and	effective	heat	
dissipation through water cooling. 

iXon cameras also contain temperature control components, which regulate the cooling of the camera and 
ensure that a stable temperature is maintained between and throughout measurements.

Figure 29: UltravacTM metal hermetic vacuum sealing
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Appendix E: Glossary
This glossary provides an overview of the concepts and terminology used in Andor’s EMCCD technology.

Readout	Sequence	of	an	EMCCD
In the course of readout, charge is moved vertically into the shift register then horizontally from the shift register 
into	the	output	node	of	the	amplifier.	The	simple	readout	sequence	illustrated	below	(which	corresponds	to	the	
default setting  of the Full Resolution Image binning pattern) allows data to be recorded for each individual ele-
ment on the EMCCD-chip. Other binning patterns are achieved by summing charge in the shift register and/or 
the output node prior to readout. 

Figure 30: Readout sequence of an EMCCD

1. Exposure to light causes a pattern of charge (an electronic image) to build up on the frame (or Image 
Area) of the EMCCD-chip

2. Charge in the frame is shifted vertically by one row, so that the bottom row of charge moves into the 
shift register.

3. Charge in the shift register is moved horizontally by one pixel, so that charge on the endmost pixel of 
the shift register is moved into the Gain register.

4. Charge	is	shifted	into	the	output	node	of	the	amplifier.

5. The	charge	in	the	output	node	of	the	amplifier	is	passed	to	the	analog-to-digital	converter	and	is	read	
out.

6. Steps 3 and 4 are repeated until the shift register is emptied of charge.

7. The frame is shifted vertically again, so that the next row of charge moves down into the shift register.

The process is repeated from Step 3 until the whole frame is read out.

Accumulation
Accumulation	is	the	process	by	which	data	that	have	been	acquired	from	a	number	of	similar	scans	are	added	
together in computer memory. This results in improved signal to noise ratio.

Acquisition
An Acquisition is taken to be the complete data capture process.

A/D Conversion
Charge from the EMCCD is initially read as an analogue signal, ranging from zero to the saturation value. A/D 
conversion changes the analogue signal to a binary (digital) number, which can then be manipulated by the 
computer.
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Background
Background	is	a	data	acquisition	made	in	darkness.	It	is	made	up	of	fixed	pattern	noise,	and	any	signal	due	to	
dark current.

Binning
Binning is a process that allows charge from two or more pixels to be combined on the EMCCD-chip prior to 
readout.

Counts
Counts refer to the digitization by the A/D conversion and are the basic unit in which data are displayed and 
processed.	Depending	on	the	particular	version	of	the	detection	device,	one	count	may,	for	example,	be	equat-
ed with a charge of 10 photoelectrons on a pixel of the EMCCD.

Dark Signal
Dark signal,	a	charge	usually	expressed	as	a	number	of	electrons,	is	produced	by	the	flow	of	dark	current	dur-
ing the exposure time. All CCDs produce a dark current, an actual current that is measurable in (typically tenths 
of) milliamps per pixel. The dark signal adds to your measured signal level and increases the amount of noise in 
the measured signal. Since the dark signal varies with temperature, it can cause background values to increase 
over time. It also sets a limit on the useful exposure time. Reducing the temperature of the EMCCD reduces 
dark signal (typically, for every 7ºC that temperature falls, dark signal halves). EMCCD readout noise is low, and 
in order not to compromise this by shot noise from the dark signal, it is important to reduce the dark signal by 
cooling the detector. If you are using an exposure time of less than a few seconds, cooling the detector below 
0ºC will generally remove most of the shot noise caused by dark signal.

Detection Limit
The Detection Limit is a measure of the smallest signal that can be detected in a single readout. The smallest 
signal	is	defined	as	the	signal	whose	level	is	equal	to	the	noise	accompanying	that	signal,	i.e.	a	Signal	to	Noise	
ratio (S/N) of unity. Sources of noise are as shown hereunder:

• Shot noise of the signal itself

• Shot noise of any dark signal

• Readout noise

If the signal is small, we can ignore its shot noise. Furthermore, if a suitably low operating temperature and 
short	exposure	time	can	be	achieved,	the	lowest	detection	limit	will	equal	the	readout	noise.
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Exposure Time
The Exposure Time is the period during which the EMCCD collects light prior to readout.

Frame Transfer
Frame transfer	is	a	special	acquisition	mode	that	is	only	available	if	your	system	contains	a	Frame	Transfer	(FT)	
CCD	or	EMCCD.	The	iXon	Ultra	has	an	FT	EMCCD	acquisition	mode.	An	FT	CCD	or	EMCCD	differs	from	a	stand-
ard	CCD	or	EMCCD	in	2	ways.	Firstly,	it	contains	2	areas	of	approximately	equal	size	as	shown	below:

1. The	first	area	is	the	Image Area, which is located at the top and farthest from the readout register. This 
is the light sensitive area of the CCD.

2. The second section is the Storage Area, and is located between the Image Area and the readout 
register.	This	section	is	covered	by	an	opaque	mask,	usually	a	metal	film,	and	hence	is	not	sensitive	to	
light.

Figure 31: Frame transfer

The	second	way	in	which	a	FT	CCD	differs	from	a	standard	CCD	is	that	the	Image	and	Storage	areas	can	be	
shifted	independently	of	each	other.	These	differences	allow	FT	capable	CCD	or	EMCCD	devices	to	be	oper-
ated	in	a	unique	mode	where	one	image	can	be	read	out	while	the	next	image	is	being	acquired.	It	also	allows	
them to be used in imaging mode without a shutter. Note: This is only applicable when the camera is running in 
Accumulate or Kinetic mode.

Noise

Pixel Noise
The Pixel Noise	is	the	variation	in	the	pixel’s	charge	level	when	exposed	to	a	constant	signal	flux	over	a	signifi-
cantly	valid	period	of	read	levels.	The	pixel	noise	is	normally	expressed	as	the	value	of	the	Root	Mean	Square	
(rms) of these variations. 

NOTE: The rms value is approximately x 4 to x 6 smaller than the peak to peak variations in the level values 
read from the pixel.
Pixel Noise has three main constituents:

• Readout noise

• Shot noise from the dark signal

• Shot noise from the light signal itself

Shot	noise	cannot	be	removed	due	to	the	laws	of	Physics.	Most	simply	defined,	shot	noise	is	the	squareroot	of	
the signal (or dark signal) measured in electrons.
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Readout Noise
Readout noise	is	due	to	the	amplifier	and	electronics.	It	is	independent	of	dark	signal	and	signal	levels	and	is	
only very slightly dependent on temperature. It is present on every readout, as a result of which it sets a limit on 
the best achievable noise performance. 

Shot Noise 
Shot Noise is due to the basic laws of physics and cannot be removed. Any signal, whether it is a dark signal 
or a light signal, will have shot noise associated with it. Shot noise is a statistical variation in signal level which 
follows a Poisson distribution. The shot noise relates to the generating signal by the following relationship:-

If the signal or dark signal = N electrons, then the shot noise is the square root of N.

You can do nothing about the shot noise of your signal, but by choosing minimum exposures and operating the 
EMCCD	at	suitably	low	temperatures,	the	dark	signal,	and	consequently	the	noise	from	the	dark	signal,	can	be	
reduced.

Shot Noise from the Signal
Shot noise from the signal is caused by dependence on the signal generated by the light falling onto the sen-
sor.

Shot Noise from the Dark Signal
Shot noise from the dark signal is related to the electrons generated within the sensor, Dark Current etc. There-
fore, it is dependent on the exposure time and it is very dependent on the temperature.

Calculation of Total Pixel Noise
The total pixel noise is not simply the sum of the three main noise components (readout noise, shot noise from 
the dark signal and shot noise from the signal). Rather, the rms gives a reasonable approximation - thus:

Total = sqrt (readnoise² + darkshot² + sigshot²)
where:

• total is the pixel noise

• readnoise is the readout noise

• darkshot is the shot noise of the dark signal

• sigshot is the shot noise of the signal

Fixed Pattern Noise
Fixed Pattern Noise (FPN)	consists	of	the	differences	in	count	values	read	out	from	individual	pixels,	even	if	no	
light	is	falling	on	the	detector.	These	differences	remain	constant	from	read	to	read.	The	differences	are	due	in	
part to a variation in the dark signal produced by each pixel, and in part to small irregularities that arise during the 
fabrication	of	the	EMCCD	and	in	part	to	settling	time	of	the	electronics.	Since	fixed	pattern	noise	is	partly	due	to	
dark	signal,	it	will	change	if	the	temperature	changes	but,	because	it	is	fixed,	it	can	be	completely	removed	from	
a measurement by background subtraction.
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Quantum	Efficiency/Spectral	Response
The	glossary	refers	to	signals	as	a	number	of	electrons.	Strictly	speaking,	these	are	“photoelectrons”	created	
when a photon is absorbed. When a UV or visible photon is absorbed by the detector it can, at best, produce 
only	one	photoelectron.	Photons	of	different	wavelengths	have	different	probabilities	of	producing	a	photoelec-
tron, and this probability is usually expressed as Quantum Efficiency (QE) or Spectral Response.

QE is a percentage measure of the probability of a single photon producing a photoelectron, while spectral 
response is the number of electrons that will be produced per unit photon energy. Many factors contribute to 
the	QE	of	an	EMCCD,	but	the	most	significant	factor	is	the	absorption	coefficient	of	the	silicon	that	serves	as	the	
bulk material of the device.

Readout
Readout is the process by which data are taken from the pixels of the EMCCD and stored in computer memory. 
The	pixels,	which	are	arranged	in	a	single	row,	are	read	out	individually	in	sequence.	Readout	involves	amplify-
ing the charge on each pixel into a voltage, performing an analogue to digital conversion and then storing the 
data	in	computer	memory.	The	time	taken	to	perform	this	operation	is	known	as	the	“read	time”.

Saturation
Saturation is the largest signal the EMCCD can measure. A signal is measured in terms of the amount of charge 
that has built up in the individual pixels on the EMCCD-chip. A number of factors determine the maximum 
amount of charge that the EMCCD can handle.

Scans	(Keep	Clean	and	Acquired)
The	EMCCD	is	continually	being	“scanned”	to	prevent	it	becoming	saturated	with	dark	current	(see	Appendix	Dark 
Signal).

• If	the	scan	is	being	used	simply	to	“clean”	the	EMCCD	(i.e.	it	is	a	keep-clean	scan),	the	charge	from	the	
EMCCD is discarded

• In	an	acquired	scan,	however,	the	charge	undergoes	analogue	to	digital	conversion	and	is	acquired	
into	computer	memory	so	that	it	can	be	used	for	subsequent	processing	and	display:	it	is	“read	out”	
(see Readout above)

Unless	the	context	specifically	indicates	otherwise,	“scan”,	in	this	User	Guide,	generally	refers	to	an	acquired	
scan.

Shift Register
The Shift Register usually consists of a single row of elements (or pixels) running parallel to, and below, the bot-
tom row of light-gathering pixels (the image area) on the EMCCD-chip. The shift register is protected from light 
by an aluminium mask. The elements in the shift register have a greater capacity to store charge (i.e. a greater 
“well	depth”)	than	the	other	pixels	on	the	EMCCD-chip.

Signal To Noise Ratio
The Signal to Noise Ratio (commonly abbreviated as S/N or SNR) is the ratio between a given signal and the 
noise	associated	with	that	signal.	Noise	has	a	fixed	component	and	a	variable	component	(shot	noise),	which	is	
the	square	root	of	the	signal.	Thus,	the	S/N	usually	increases	(improves)	as	the	signal	increases.

The maximum S/N is the ratio between the maximum signal (i.e. the saturation level) and the noise associated 
with that signal. At near saturation levels the dominant source of noise is the shot noise of the signal.
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Appendix F: Other Information
F.1 Terms and Conditions of Sale and Warranty Information
The terms and conditions of sale, including warranty conditions, will have been made available during the 
ordering process. The current version for the US is available here, for all other regions (except Japan) please click 
here.

F.2 EU/UK REACH Regulation Statement
Andor’s EU/UK REACH Regulation statement is available at the following link.

F.3	Waste	Electronic	and	Electrical	Equipment	Regulations	2006	(WEEE)
The company’s statement on the disposal of WEEE can be found in the Terms and Conditions.

https://andor.oxinst.com/assets/uploads/documents/Andor/support/Andor-Technology-Inc-Terms-and-Conditions-of-Quotation-and-Sale-for-Goods-and-Services.pdf
https://andor.oxinst.com/assets/uploads/Andor_Technology_Limited_Terms_and_Conditions_of_Quotation_and_Sale_for_Goods_and_Services.pdf
https://andor.oxinst.com/assets/uploads/Andor_Technology_Limited_Terms_and_Conditions_of_Quotation_and_Sale_for_Goods_and_Services.pdf
https://andor.oxinst.com/downloads/uploads/reach-statement.pdf
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Appendix G: iXon China RoHS Hazardous Substances 
Declaration
Name and Content of Hazardous Substances in the Product
产品中有害物质的名称及含量 产品中有害物质的名称及含量

Hazardous Substance: 有害物质

Component Name 部件名称
Lead 
(Pb)

Mercury 
(Hg)汞

Cadmium 
(Cd)汞

Chromium VI 
Compounds 

(Cr6+) 

Polybromi-
nated 

Biphenyls 
(PBB)

Diphenyl 
Ethers 
(PBDE)

 铅 汞 镉 六价铬化合物 多溴化联苯 多溴联苯醚

Printed Circuit Board Assemblies 
(Surface-mount Resistors and 

Capacitors, and Brass Connectors) 电
X O 	O O	 O	 O	

路板组件 电路板组件
(表面贴装电阻器和电容器，以及黄铜

连接器)

Hex Stand-offs 
(see image in table below) 

X 	O 	O 	O 	O O	

六角隔撑 

 Screw Locks 
(see image in table below)

X 	O 	O 	O 	O 	O

 螺丝锁定

All other parts 	O 	O 	O 	O 	O O	

其余配件

This table was developed according to the provisions of SJ/T 11364
本表格依据SJ/T 11364 的规定编制
O	-	The	content	of	such	a	hazardous	substance	in	all	homogeneous	materials	of	such	a	component	is	below	the	limit	required	by	GB/T	
26572
O -表示该有害物质在该部件所有均质材料中的含量均在GB/T 26572 规定的限量要求以下
X	-		The	content	of	such	a	hazardous	substance	in	a	certain	homogeneous	material	of	such	a	component	is	above	the	limit	required	by	
GB/T 26572
X - 表示该有害物质至少在该部件的某一均质材料中的含量超出GB/T 26572 规定的限量要求

This table shows images for parts within the iXon EMCCD Instrument.

Hex Stand-offs

六角隔撑 

Screw Locks

螺丝锁定
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