
SOPHIA® 4096B
DEEP-COOLED, ULTRA-LARGE-FORMAT CCD CAMERAS

Datasheet
4096 x 4096 sensor format
15 x 15 micron pixel size
61.4 x 61.4 mm imaging area

ArcTec™  technology for maximum
deep cooling

Read noise as low as 2.0 e- rms

150,000 / 350,000 well depth

Up to 4 MHz readout (quad port)

16-bit and 18-bit digitization
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SOPHIA 4096B DATASHEET  |  Highlights

Great choices:

The SOPHIA 4096B-154 features the e2v CCD230-84
back-illuminated sensor, which provides an expansive
61.4 x 61.4 mm imaging area, 4096 x 4096 pixel resolution,

The SOPHIA 4096B-154A model incorporates the e2v
CCD231-84 “astro” back-illuminated sensor, combining
exceptionally low read noise with a very large well depth.

SOPHIA cameras are ideal for applications ranging from

+

Key Camera Features:
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SOPHIA 4096B DATASHEET  |  Features
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SOPHIA 4096B DATASHEET  |  Features

    

 
 

     

 

     

   We give you the most options!  
  
 The SOPHIA 4096B is a perfect solution for the most challenging  
 low-light applications: 
 

 •   Air or liquid cooling
 •   Microsoft® Windows® 10 or Linux® 64-bit operating system support
 •   Seamless integration of controls and data acquisition into MATLAB®  

    (MathWorks), LabVIEW® (National Instruments), ASCOM, Maxim DL™  
    (Cyanogen Imaging), and Python®  

 •   SDK / API compatible with Microsoft Windows and Linux
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SOPHIA 4096B DATASHEET  |  QE 
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   CCD Options:

• Standard midband AR coating, available on the SOPHIA 4096B-154 and -154A, optimizes the response in the 
visible range (with QE reaching 95%).

• Deep depletion with fringe suppression and dual-AR coatings, available on the SOPHIA 4096B-154A, increases 
the QE response between 400 and 1000 nm, making this option an excellent choice for emerging NIR 
applications. Fringe suppression reduces the etaloning effect in the NIR.

Deep Depletion with 
Dual-AR Coatings

Midband AR & Astro
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SOPHIA 4096B DATASHEET  |  eXcelon
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SOPHIA 4096B DATASHEET  |  Specs

Feature SOPHIA 4096B-154 SOPHIA 4096B-154A

CCD image sensor
The large image area addresses demanding 

spectral response and low readout noise provide 
outstanding sensitivity. Available with midband 
coating (-MB version) or eXcelon process (-X 

version with proprietary eXcelon).

 
The back-illuminated “astro” version offers higher 
full well capacity and lower readout noise than the 
CCD230-84 for demanding low-light applications. 

Astro midband (-MB version) and astro deep 
depletion with multiple AR coatings (-AR version) 

available.

CCD format 4096 x 4096 imaging pixels; 15.0 x 15.0 µm pixels; 

Imaging area 61.4 x 61.4 mm

Deepest cooling 
temperature (@ +20ºC)

< -90°C thermoelectric cooling with liquid chiller;
< -60°C thermoelectric cooling with air

Thermostating precision ±0.1°C

Dark current (e-/pixel/sec) 0.0003 @ -60ºC 0.8 @ -60ºC

Cooling method Thermoelectric air or liquid cooling (liquid chiller required)

Full well 150 ke- (typical) 350 ke- (typical)

ADC speed 4 MHz, 2 MHz, 1 MHz, 100 kHz; 4-port readout 3 MHz, 1 MHz, 500 kHz, 100 kHz; 4-port readout

ADC bits 16 bits @ all ADC speeds; 
18 bits @ 1 MHz and 100 kHz

16 bits @ all ADC speeds;
18 bits @ 500 kHz and 100 kHz

System read noise <22 e- rms @ 4 MHz/port; 
<8.5 e- rms @ 1 MHz/port; 
<4.0 e- rms @ 100 kHz/port

<8.0 e- rms @ 3 MHz/port; 
<4.0 e- rms @ 1 MHz/port; 
<2.0 e- rms @ 100 kHz/port

Readout modes 4-port, 2-port, or 1-port readout; Kinetics; External Sync

Nonlinearity <1% @ 100 kHz

Software-selectable gains 1, 2, 4 e-/ADU

Data interface USB 3.0 (5 m interface cable provided); 

I/O signals Two MCX connectors for programmable frame readout, shutter, trigger in

Software (optional) LightField for Microsoft Windows 10 (64 bit);
PICam SDK for Microsoft Windows and Linux;

Automation for third-party software

Internal shutter 90 mm mechanical shutter with internal control or TTL

External shutter 90 mm mechanical shutter with TTL control

CE

Operating environment +5°C to +30°C non-condensing

Camera head dimensions See page 9
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SOPHIA 4096B DATASHEET  |  Frame Rates

 

SOPHIA 4096B-154 

Readout Rate (MHz)
Region of Interest 

4096 x 4096 2048 x 2048 1024 x 1024 512 x 512

4 0.44 0.66 0.88 1.05

2 0.29 0.47 0.70 0.91

1.0 0.18 0.32 0.51 0.74

0.1 0.023 0.044 0.086 0.16

SOPHIA 4096B-154A

Readout Rate (MHz)
Region of Interest 

4096 x 4096 2048 x 2048 1024 x 1024 512 x 512

3 0.50 0.81 1.17 1.51

1 0.21 0.37 0.63 0.98

0.5 0.11 0.20 0.38 0.64

0.1 0.022 0.045 0.087 0.17
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SOPHIA 4096B DATASHEET  |  Diagrams

SOPHIA 4096B Dimensions
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SOPHIA 4096B DATASHEET  |  Software

® 

The combination of LightField and the SOPHIA 4096B provides researchers with the most advanced and reliable 
toolset for experimental setup, data acquisition, and post processing: 

  Powerful 64-bit software package includes 
Microsoft Windows 10 support

  Complete control of Princeton Instruments 
cameras and spectrometers

  Dependable data integrity via automatic saving 
to disk, time stamping, and retention of both raw 
and corrected data

  Full experimental details and system settings 
are archived and can be reloaded for future 
experiments ensuring maximum reproducibility

  For light-sensitive experiments, the user interface 
offers “low light” and “no light” modes during 
data acquisition

  LightField works seamlessly in multi-user facilities, remembering each user’s hardware and software 

  Simple math functions and complex transforms can be applied to live or stored data, includes an easy-to-use 
editor to create your own formulas

  Integrated LabVIEW (National Instruments), MATLAB (MathWorks), ASCOM, Maxim DL (Cyanogen Imaging), 
and Python support

  Demo camera mode allows the user to view all of the settings and parameters associated with any camera 
without physically connecting the camera

  Live data processing operations provide real-time evaluation of incoming data to optimize experimental 
parameters

The most comprehensive software support

Acclaimed LightField software
for Microsoft Windows 10 (64 bit)

SDK

Seamless integration of controls and 
data acquisition into LabVIEW, MATLAB, 
ASCOM, Maxim DL, and Python

PICam software development kit (SDK) 
for Linux and Microsoft Windows
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SOPHIA 4096B DATASHEET  |  Optics & Coatings

Excimer Laser Mirrors

Silver Mirrors

Gold Mirrors

Bandpass Filters

UV Bandpass Filters

Solar Blind Filters

Solar Blue Filters

Neutral Density Filters

UV Neutral Density Filters

Metachrome®
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SOPHIA 4096B DATASHEET  

Optional accessories:
• LightField software 
• PICam SDK/API for Linux  
 and Microsoft Windows  
 (provided for free)
• Liquid chiller 
• Fiberoptic data extension  
 cable for remote operation  
 from up to 30 m

Other CCD cameras from Princeton 
Instruments include:
• SOPHIA 2048B – 2k x 2k version  

of SOPHIA large-format CCD cameras
• SOPHIA-XO – 2k x 2k and 4k x 4k soft x-ray  

direct-detection CCD cameras
• NIRvana®

Be sure to check out KURO™  
back-illuminated 2k x 2k sCMOS cameras! 
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Contact your local Princeton Instruments 
representative for additional information.

ESO

Princeton Instruments - USA
    Tel: +1 609.587.9797 
    

China
    Tel: 86 157 21 5353 43

France
    Tel: 
    

Germany
    Tel: + 49 (0) 89-660 779 3 

Japan
    Tel: +81.3.5639.2741     

United Kingdom
    Tel: +44 (0) 7810 835 719 
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