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Imaging Solutions

High-Performance CCD Cameras Optical Sensing
for Imaging and Spectroscopy

phone:

+49 30 6392 6237
fax:

+49 30 6392 6238

internet:

greateyes has developed a series of cooled CCD-Cameras for a broad range of 'www.greateyes.de
applications in the industrial and scientific community. These cameras combine
sensitive electronics with powerful CCD-Sensors encapsulated in hermetically
sealed vacuum chambers. info@greateyes.de

email to:

The user benefits from a bunch of models available. Select among different
pixel formats, several sensor technologies and various sensor coatings to find
the best solution for your imaging or spectroscopic application.

All cameras feature a full-frame architecture which makes them especially
attractive as low-light detectors. Their operation can be synchronized to external
events or they can trigger shutters, lasers and other equipment.

' . !
Ay

Besides imaging, greateyes cameras are also well-suited for spectroscopy as
they provide flexible binning modes in both dimensions. We provide Dynamic
Link Libraries (DLL) for Windows as well as Labview Drivers for simple
integration of the greateyes cameras in your software environment.
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Part I: Models with 1024 x 1024 Pixels

Imaging Solutions

General specifications: Optical Sensing
Feature
CCD Sensor Architecture Full Frame,
AIMO or NIMO Devices
Pixel Format 1024 x 1024
Image Area 13.3 mMm x 13.3 mm
Pixel Size 13um x 13um
Pixel Readout frequency 1.0 MHz, 1.8 MHz
Dynamic Range 16bit
CCD Sensor Type Front- or Backilluminated

Enhanced Back-illuminated
Deep-depletion

CCD Sensor Coating UV, Midband, Broadband or NIR coating
Window material CaF2, MgF2, UVFS, BK7,Beryllium,
Aluminium, no window phone:
Flange greateyes flange or +49 30 6392 6237
ISO-F DN63 Vacuum flange
Sensor Housing Hermetically sealed vacuum chamber fax:
with single window design +49 30 6392 6238
CCD-Sensor Cooling -20°C to 20°C internet:
Data Link USB 2.0 '
Software Library: DLL for WinXP/ Vista IS E e
Labview Driver email to:
External Power Supply 5V / max. 3A info@greateyes.de
Interfaces 1 x Trigger IN, 2 x Trigger OUT
Dimensions Camera Body (W:H: D) 45 mm x 87mm x 123mm
Weight: 700g

CCD Sensor Performance & Camera Gain:

Feature

Full Well Capacity 100 ke (AIMO)

Readout Noise 2 rms e’/Pixel

Dark Noise 1 e/Pixel/sec @ -20°C (AIMO)
250 e/Pixel/sec @ -20°C (NIMO)

Camera Gain 0.6 — 0.7 counts/e”
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Available Models with 1024 x 1024 Pixels

high Sensitivity for X-Ray radiation (20 keV - 0.12keV)

Imaging Solutions

Optical Sensing
Available Models

GE 1024 1024 FI DD Front-illuminated, deep-depletion
CCD, NIMO, sensitive from 20keV to
12keV

GE 1024 1024 Bl Back-illuminated CCD, range: 12keV-
0.12keV

high Sensitivity in the XUV, VUV and UV range (1nm - 380nm)
Available Models

GE 1024 1024 BI Back-illuminated CCD, for XUV and
VUV range
GE 1024 1024 FI UV Front-illuminated CCD, Lumogen
Coating, for UV range phone:
GE 1024 1024 BI UV3 Enhanced Process Back-illuminated +49 30 6392 6237
CCD, UV AR Coating, for VUV and fax:
ax:
UV range
+49 30 6392 6238
high Sensitivity in VIS range (380nm-780nm) internet:
Available Models www.greateyes.de
GE 1024 1024 FI Front-illuminated CCD email to:
GE 1024 1024 BI Back-illuminated CCD info@greateyes.de
GE 1024 1024 Bl BR Back_—illuminated CCD, Broadband
Coating
GE 1024 1024 BI MID Back_—illuminated CCD, Midband
Coating

high Sensitivity in the NIR range (780nm-1100nm)
Available Models

GE 1024 1024 Bl BR Back-illuminated CCD, Broadband
Coating

GE 1024 1024 Bl MID Back-illuminated CCD, Midband
Coating

GE 1024 1024 DD Back-illuminated Deep-depletion
CCD, NIMO

GE 1024 1024DD NIR Back-illuminated Deep-depletion

CCD, NIRCoating, NIMO

Camera Models with other spectral sensitivities in the X-Ray / VUV / UV / VIS /
NIR range may be available on request.
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Part II: Models with 1024 x 256 Pixels

General specifications:

Feature

CCD Sensor Architecture
Pixel Format

Image Area

Pixel Size

Pixel Readout frequency
Dynamic Range

CCD Sensor Type

CCD Sensor Coating
Window material

Flange
Sensor Housing

CCD-Sensor Cooling

Data Link

Software Library:

External Power Supply
Interfaces

Dimensions Camera Body
Weight:

Full Frame, AIMO or NIMO Devices
1024 x 256

26.6 mmx 6.7 mm

26pum x 26um

1.0 MHz, 1.8 MHz

16bit

Front- or Backilluminated

UV, Broadband or NIR coating

CaF2, MgF2, UVFS, BK7,Beryllium,
Aluminium, no window

greateyes flange or
ISO-F DN63 Vacuum flange

Hermetically sealed vacuum chamber
with single window design

-20°C to 20°C

USB 2.0

DLL for WinXP/ Vista / Labview Driv.
5V / max. 3A

1 x Trigger IN, 2 x Trigger OUT

(W: H: D)45 mm x 87mm x 123mm
700g

CCD Sensor Performance & Camera Gain:

Feature

Full Well Capacity
Readout Noise
Dark Noise

Camera Gain

500 ke (AIMO), 700 ke  (NIMO)
4 rms e/Pixel

1 e’/Pixel/sec @ -20°C (AIMO)
10° e/Pixel/sec @ -20°C (NIMO)
0.13 counts/e’

Available Models with 1024 x 256 Pixels

high Sensitivity for X-Ray Radiation (20keV - 0.12keV)

Available Models
GE 1024 256 FI DD

GE 1024 256 Bl

Front-illuminated deep-depletion

CCD, NIMO, sensitive from 20keV to

12keV

Back-illuminated CCD, range: 12keV-

0.12keV

Imaging Solutions

Optical Sensing

phone:

+49 30 6392 6237
fax:

+49 30 6392 6238
internet:
www.greateyes.de
email to:

info@greateyes.de
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high Sensitivity in the XUV, VUV and UV range (1nm - 380nm)

Available Models
GE 1024 256 Bl

GE 1024 256 FI UV

GE 1024 256 OE UV
GE 1024 256 Bl UV1

GE 1024 256 Bl UV2

GE 1024 256 Bl UV3

Back-illuminated CCD, for XUV and
VUV range

Front-illuminated CCD, Lumogen
Coating, for UV range

Open-Electrode CCD, for UV range

Enhanced Process Back-illuminated
CCD,
for VUV and UV range

Enhanced Process Back-illuminated
CCD, Broadband AR Coating, for
VUV and UV range

Enhanced Process Back-illuminated
CCD, UV AR Coating, for VUV and
UV range

high Sensitivity in the VIS range (380nm-780nm)

Available Models
GE 1024 256 Fl
GE 1024 256 Bl

GE 1024 256 Bl BR

GE 1024 256 Bl MID

Front-illuminated CCD
Back-illuminated CCD

Back-illuminated CCD, Broadband
Coating

Back-illuminated CCD, Midband
Coating

high Sensitivity in the NIR range (780nm-1100nm)

Available Models
GE 1024 256 Bl BR

GE 1024 256 Bl MID

GE 1024 256 FI DD

GE 1024 256 DD

Back-illuminated CCD, Broadband
Coating

Back-illuminated CCD, Midband
Coating

Front-illuminated Deep-depletion
CCD, NIMO

Back-illuminated Deep-depletion
CCD, NIMO

Imaging Solutions

Optical Sensing

phone:

+49 30 6392 6237
fax:

+49 30 6392 6238
internet:
www.greateyes.de
email to:

info@greateyes.de

GE 1024 256 DD NIR Back-illuminated Deep-depletion

CCD, NIR AR Coating, NIMO

Camera Models with other spectral sensitivities in the X-Ray / VUV / UV / VIS /
NIR range may be available on request.

greateyes GmbH ¢« Managing Director: Dr. M. RégehHR Nr. HRB 112450 B « DE 259517790, V03/20115



Part lll : Models with 2048 x 512 Pixels

Imaging Solutions

General specifications: Optical Sensing

Feature
CCD Sensor Architecture Full Frame, AIMO Devices
Pixel Format 2048 x 512
Image Area 27.6 mm x 6.9 mm
Pixel Size 13.5um x 13.5um
Pixel Readout frequency 1.0 MHz, 1.8 MHz
Dynamic Range 16bit
CCD Sensor Type Front- or Backilluminated
CCD Sensor Coating UV, Broadband or NIR coating
Window material CaF2, MgF2, UVFS, BK7,Beryllium,
Aluminium, no window
Flange greateyes flange or
ISO-F DN63 Vacuum flange
Sensor Housing Hermetically sealed vacuum chamber phone:
with single window design +49 30 6392 6237
CCD-Sensor Cooling -20°C to 20°C fax:
Data Link USB 2.0
Software Library: DLL for WinXP/ Vista / Labview Driv. *49 30 63926238
External Power Supply 5V / max. 3A internet:
Interfaces 1 x Trigger IN www.greateyes.de
2 x Trigger OUT .
. . email to:
Dimensions Camera Body (W: H: D) 45 mm x 87mm x 123mm
Weight: 700g info@greateyes.de
CCD Sensor Performance & Camera Gain:
Feature
Full Well Capacity 100 ke™ (AIMO)
Readout Noise 2 rms e/Pixel
Dark Noise 1 e’/Pixel/sec @ -20°C (AIMO)
Camera Gain 0.6-0.7 counts/e’
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Part lll : Models with 2048 x 512 Pixels

Imaging Solutions

. e s L. Optical Sensing
high Sensitivity for X-Ray radiation (20keV-0.12keV)

Available Models

GE 2048 512 Bl Back-illuminated CCD, sensitive from
12keV - 0.12keV

high Sensitivity in the XUV, VUV and UV range (1nm - 380nm)
Available Models

GE 2048 512 Bl Back-illuminated CCD, for XUV and
VUV range
GE 2048 512 Bl UV3 Enhanced Process Back-illuminated

CCD, UV AR Coating

high Sensitivity in the VIS range (380nm-780nm) phone:
Available Models +49 30 6392 6237
GE 2048 512 F Front-illuminated CCD fax:

GE 2048 512 Bl Back-illuminated CCD +49 30 6392 6238
GE 2048 512 Bl MID (I':;i(;l:i-ri]lglzuminated CCD, Midband m;‘:;teyes.de

email to:
high Sensitivity in the NIR range (780nm-1100nm) :

info@greateyes.de
Available Models

Back-illuminated CCD, Midband

GE 2048 512 Bl MID )
Coating

Camera Models with other spectral sensitivities in the X-Ray / VUV /UV / VIS /
NIR range may be available on request.
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Spectral Sensitivity — Quantum Efficiency Curves:

Imaging Solutions
greateyes cameras use different types of CCD sensors and various coatings in
order to achieve highest spectral sensitivity in each spectral range. In the
following chart the different CCD Sensors used for imaging and spectroscopy in
the medium X-Ray, Soft X-Ray, XUV, VUV, UV, VIS and NIR range are listed.

Optical Sensing

bancs:

optimal CCD type:

Blor Fi
thick (D-D)

Quantum Efficiency: phone .
+49 30 6392 6237
nm 01 1 10 100 400 700 1000 fax:
This chart is from e2V technology. +49 30 6392 6238
For X-Ray imaging and spectroscopy we recommend to use front-illuminated internet:
deep-deplgtion CCDs_ or standard front-illuminated or back-illuminated CCD www.greateyes.de
Sensors with no coating.
email to:

For XUV imaging ans spectroscopy the user would choose only back-illuminated

CCD Sensors with no coating. info@greateyes.de

For VUV and UV applications we recommend to use back-illuminated uncoated
CCD Sensors or Enhanced back-illuminated CCD with UV antireflective coating.

For UV, VIS and NIR imaging and spectroscopy the next pages depict detailed
quantum efficiency curves for the various greateyes camera models.
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Spectral Sensitivity — Quantum Efficiency Curves
Imaging Solutions

Front-illuminated (FI) CCD-Sensors Optical Sensing
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The QE Curves are taken from the e2V data sheets
phone:
Front-illuminated sensors are sufficient for conventional imaging and +49 30 6392 6237

spectroscopic measurements. They are more cost-effective compared to back-
illuminated Sensors. Coating of FI-Sensors with the chromophor Lumogen yields fax:
a significant UV sensitivity of the camera. +49 30 6392 6238

internet:

Back-illuminated (Bl) CCD-Sensors - Basic www.greateyes.de
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The QE Curves are taken from the e2V data sheets

Back-illuminated CCD-Sensors achieve highest quantum efficiencies (up to 95%)
for most demanding applications. The CCD-Sensor is illuminated from the back
side, therefore the front-lying readout gates do not diminish the incident photon
flux. This technique is realized by thinning the CCD wafer which makes these
types of sensors more expensive.
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The QE Curves are taken from the e2V data sheets.

Back-illuminated deep-depletion CCD-Sensors show a high sensitivity in the near
infrared region. This is achieved by a deeper pixel wells made from high
resistivity silicon. Such CCD-Sensors have a higher dark current and display
more pixel defects.
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