
Marana sCMOS
Ultimate Sensitivity Back-illuminated 
sCMOS for Astronomy & Physical Sciences

High resolution: 4.2 Megapixel

High sensitivity: Up to 95% QE 

Fast speeds: Up to 74 fps

Deep cooled: -45°C cooling

Protected: UltraVacTM sensor enclosure

Flexible: 11 μm & 6.5 μm pixel sensors

Space debris tracking

Quantum gases

Near Earth object tracking 

Tomography

Wavefront sensing

Spectroscopy

Wafer inspection
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Introducing Marana

The Most Sensitive Back-illuminated sCMOS

Marana 

sciences and astronomy. Designed from the ground up to deliver 

sCMOS reads out 4.2 Megapixel high resolution arrays in less than 

times faster than a similar resolution CCD detector. Marana is ideally 
suited to applications that require exposure times from microseconds 
through to several seconds.

Marana 4.2B-11 and new Marana 4.2B-6 back-illuminated sCMOS cameras feature 
up to C

Space debris & NEO – track smaller objects 
Detect smaller occultations

Higher dynamic range photometry 



Feature

Up to 95% QE & lowest noise

Vacuum cooled to -45oC

4.2 Megapixel

The ONLY vacuum 
back-illuminated sCMOS•1

Andor’s proprietary UltraVacTM

Extended Dynamic Range 
(EDR) Mode

Exposure Flexibility Ideal for experiments that require exposures from microseconds up to several seconds.

> 99.7% linearity

Fan and liquid cooling as 
standard

Liquid cooling for maximum sensitivity.

Adaptive Optics Ready

On-head asymmetric 
binning and multi-track

On-board intelligence delivering spectroscopists-friendly spectra and multi-track data prior to transfer 
through CoaXPress or USB interface. Upfront data size reduction and easier user data processing.

Selectable bit-depth up to 
32-bit

Preserve dynamic range in extensive on-head binning scenarios. User-selectable data bit depth to be 

sensor diagonal Tomography. 

imaging.

USB 3.0 and CoaXPress
connectivity options

Low Noise Mode

High Speed Mode
Acquire images at high speeds of up to 74 fps in full frame 16-bit mode via CoaXPress! Boost speeds 
even further using regions of interest.

NEW

spectroscopic challenges.

| | | | |
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The Marana sCMOS series

The Marana 4.2B-11

approach enables you to usefully and uniquely access the entire 

Marana 4.2B-11 presents an exclusive solution for 

.

Marana 4.2B-11: Superior Field of View

Search more sky – Space Debris and NEO tracking
Capture Sun Spots & Solar Flares 

Marana 4.2B-11 - 2048 x 2048
(32 mm sensor diagonal)

Marana 4.2B-6 - 2048 x 2048

(19 mm sensor diagonal)
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Marana 4.2B-6 is the most sensitive back-illuminated camera 
available for imaging or spectroscopic applications requiring 

movement via X-ray or Neutron Radiography. 

resolution matching across many laboratory-

echelle spectroscopy.

Marana 4.2B-6: Fastest Speed  

NEW

Extend Dynamic Range - Fast Image Stacking
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Key Features

covers more sky at high resolution in astronomical 

tracking.

ideal for imaging rapid celestial changes and fast 
measurements of Quantum Gas dynamics.

enhanced on-head intelligence to deliver linearity 

accuracy across the full signal range.

extend dynamic range even further. 

Large Field of View

Fast Sensor Readout

Extended Dynamic Range

The back-illuminated sensors of Marana ensure a 

UV-VIS-NIR range. The massively parallel readout 
architecture and innovative pixel design enables 

Highly Sensitive
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sCMOS cameras from other manufacturers use 

susceptible to moisture ingress and routine factory 
maintenance. Andor is the only manufacturer of 

proven UltraVacTM

and ultimate sensor protection. Expect the vacuum 

The vacuum enclosure and shutter-free longevity 

remote unmanned observing locations and need 

durations of time. This ultimately translates not only 

Vacuum Sensor Enclosure

Low Maintenance Astronomy

Applications that involve frequent cycling of 

photometry.  

No Mechanical Shutter

Pixel Size Options

| | | | |
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Application Focus

tomography using Marana enables reconstruction 

clarity. Lack of mechanical shutter means shutter 

X-Ray or Neutron Tomography

1000 are larger than 1 km. The inventory is much 

have potential for large scale damage. While 
asteroids are constantly being eliminated from our 

Marana 4.2B-11 is ideal for enhancing statistics 

occultation.  

Solar System Objects 

Hyperspectral



9

mass of defunct human-made objects in Earth 

superb detector solution for ground based Orbital 

noise enables high-quality data capture of even 

frame rates enable temporal oversampling of fast 

Orbital Debris

Marana 4.2B-11 or Marana 4.2B-6 can be readily integrated 

such as Bose Einstein Condensates. The rapid frame rates of 

of even small numbers of trapped atoms.   

Quantum Gases

Lucky/Speckle Imaging - Marana models can be used for the 

enabling resolution enhancement of ground-based astronomy over 

Marana 4.2B-6 means that enhanced resolution images can be 

Wavefront Sensing

Resolution Enhancement 

 |  |  | | | 
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ROI area

24 48 22.5 mm x 22.5 mm

41 81

61 17.7 mm x 17.7 mm

70 15.4 mm x 15.4 mm

41 81

48 95

95 190 5.6 mm x 5.6 mm

190 2.8 mm x 2.8 mm

750 1.4 mm x 1.4 mm

5415 9747 Single or dual track spectroscopy

16244 Single track spectroscopy

I
Imaging Mode 4.2B-11
Frame rate table

Multi-track Mode 4.2B-11M

μm μm

2 10 110 10 110

2 10 110 0 0

2 20 220 10 110

6 50 550 40 440 162

10 10 110 0 0 956

10 20 220 0 0 242

10 162

50 20 220 0 0 49 97

60 20 220 0 0 41 81

100 20 220 0 0 24 49

The array size may be 

I
2048 x 2048

2048 x 1

512 x 512

Imaging Mode

M

2048 x 20

2048 x 20

Multi-track Mode

S

Spectroscopy Mode
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Spectroscopy Mode 4.2B-11
S

any x 1

any x 2 16244

any x 8 5415 9747

any x 1200 41 81

any x 2048 24 48

ROI area
USB 3.0 

40 74 44

85 108 64 9.1 mm x 9.1 mm

116 74 126 74 7.8 mm x 7.8 mm

148 87 148 87 6.7 mm x 6.7 mm

295 174 295 174

587 587 1.7 mm x 1.7 mm

1165 686 1166 687 0.8 mm x 0.8 mm

I Imaging Mode 4.2B-6
Frame rate table

Multi-track Mode 4.2B-6M

μm μm

2 10 65 10 65 6887 4058

2 10 65 0 0 6887 4058

2 20 10 65 2126

6 50 40 260 502 296

10 10 65 0 0 1485 875

10 20 0 0 750 442

10 195 195 502 296

50 20 0 0 151 89

60 20 0 0 126 74

100 20 0 0 76 45

Spectroscopy Mode 4.2B-6
S

any x 1 14881

any x 2 14881

any x 8 15152 8929

any x 1200 126 74

any x 2048 74 44

| | | | |
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Marana 4.2B-11 Marana 4.2B-6 

Sensor Type

Array Size
4.2 Megapixel

Pixel Size

Image Area
22.5 mm x 22.5 mm 

Readout Modes Rolling Shutter

Pixel Readout Rates

 up to 95%

1.6 e- 
1.6 e-

1.2 e-

Sensor operating temperature•4

Air cooled

Dark Current•5

 0.7 e-

-

 0.15 e-

 0.10 e-

85 000 e-

2600 e- 
55 000 e- 

1800 e- 

Dynamic Range

Data Range

Linearity•6

PRNU

Technical Data 2

Have to reorganise this info... 

Trigger Modes

•7

Image Timestamp Accuracy 25 ns

PC Interface •8 •8 and CoaXPress

Lens Mount F-mount* C-Mount



Flexible Connectivity

2

1

W

P

3

using the CHAM-UPG-CXP

CoaXPress capability. Please contact your sales representative 
for more information. 

Marana 4.2B-6 Purchase Flexibility

2

1

P

W W

3

•8

interface.

interface

liquid cooling system is possible for maximum 
sensitivity.

on page 16.

Notes: Minimum cable clearance required at rear 
of camera: 100 mm.

| | | | |
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Software

Solis Imaging 

export.

Andor SDK3 

and Python. 

GPU Express Andor GPU Express library has been created to simplify and optimize data transfers from camera to a 

Third party software compatibility Drivers are available for a variety of third party imaging packages. See 
for detail: 

Creating the Optimum Product for you

Marana 4.2B-11
MARANA-4BV11

Marana 4.2B-6
MARANA-4BV6U      

Marana 4.2B-6
Camera

Type

Accessories

ACC-MEC-11936

Re-circulator for enhanced cooling performance 

6 mm tubing options for Oasis 160 Ultra compact chiller

Pair of barbed hose inserts for 6 mm tubing

Camera
Window

.  Further detailed information 
.

.

CSR
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Mechanical Drawings

Have you found what you are looking for?
Need Larger Field of View? Balor sCMOS

Need faster frame rates? The 

Need more sensitivity?

Need better NIR performance?

| | | | |



and technical support on all Andor products. and technical support on all Andor products. 

Assembled in a state-of-the-art facility, Andor’s UltraVac™ vacuum process combines a permanent 
hermetic vacuum seal (no O-rings), with a stringent protocol and proprietary materials to minimize 
outgassing. Outgassing is the release of trapped gases that would otherwise degrade cooling 
performance and potentially cause sensor failure.

2.

3.

4. Coolant temperature must be above dew point.

5. Read noise measured at 0oC (Marana 4.2B-6) and 15oC (Marana 4.2B-11).

6. Linearity is measured from a plot of Signal vs. Exposure Time over the full dynamic range. 

7.
acquisition.

8. Marana connects to your control PC using a USB 3.0 connection. This may also be referred to as USB 
3.1 (Gen 1). Andor provide a USB 3.0 card and cable, and recommend that these are used to ensure 
optimum performance.

1x USB 3.0 PCIe card•7

1x USB 3.0 Cable (3 m)•7

1x Multi I/O Timing Cable (BNC to D-type: 1.5 m)
1x 15 V PSU

1x User manuals in electronic format
1x Quickstart Guide
1x Individual system performance booklet
Marana 4.2B-6 with CoaXPress also includes:
1x CoaXPress 3.0 PCIe card with external trigger
1x CoaXPress Cable (3 m)
1x Multi I/O Timing Cable (BNC to SMB: 1.5 m)

• 3.0 GHz single core or 2.4 GHz dual or quad 
core processor

• 8 GB RAM
• Hard drive: 850 MB/sec write speed 

recommended for the data rate associated 
with the max. frame rates. 250 MB free hard 
disc to install software

• USB 3.0 slot (or x4 PCIe slot for USB 3.0 card)
• x8 PCIe slot for CXP PCle card
• Windows (8.1 and 10) or Linux

• Operating Temperature: 0°C to +30°C ambient 
• Operating Altitude: up to 6000 m
• Relative Humidity: <70% (non-condensing)
• Storage Temperature: -10°C to 50°C

Windows is a registered trademark of Microsoft Corporation.
LabVIEW is a registered trademark of National Instruments. 

MATLAB is a registered trademark of The MathWorks Inc.

• 100 - 240 VAC, 50 - 60 Hz
• Power consumption: 40 - 46 W 

typical / 114 W max (model dependent)

MARANAFAMILY SS 0622 R1

Order Today

Your regional sales partner :

andor.oxinst.com/contact

Quantum Design GmbH
Breitwieserweg 9, D-64319 Pfungstadt
+49 6157 80710-0 
germany@qd-europe.com
www.qd-europe.com




