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CMOS Sensors: HDR and e2v
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HDR



New Sensor with Extremely

High Dynamic Range
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A World Class Sopplier of CITOS Sensors™



In scenes with a large dynamic range
conventional image sensors are limited.
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A Definition of Dynamic Range R

Ratio of the largest brightness value
to the smallest brightness value:
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The dynamic range of a daylight scene exceeds the
capabilities of conventional CCD sensors.
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Method of functioning:
Conventional sensor with integrating pixel
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ukye UI-1120.
A dimmed light bulb with a CCD sensor...
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ukye UI-1120.
A different situation...
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ukye UI-1120.
Effects of overexposure ...
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The dynamic range of a linear sensor is limited by
the saturation of the pixels.
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We need HDR (High Dynamic Range)!
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The new HDR sensor is based on the principle of a solar cell
and has a 1000x higher dynamic range than CCDs.




Method of functioning:
HDR sensor with photovoltaic pixel

i”u

Voltage level




Method of functioning:
HDR sensor with photovoltaic pixel

o No exposure time.
No motion blur.

f

JH No overexposure.
No information loss.




uEye HDR sensor example:
Light bulb

CCD HDR




uEye HDR sensor example:
Traffic situation with back light
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uEye HDR sensor example:
Traffic situation with brightness fluctuation




A sensor with a logarithmic curve does
dynamic compression in the pixel.
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Sensor technical data
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Real logarithmic HDR images
CCIR / D1 resolution (768 x 576)
1/1.8" diagonal

Square pixels with 10pum bty
No microlenses
45% fillfactor
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Visible and IR QE
Rolling readout
Max. 50 fps

Type: NCS0806

http://www.new-imaging-technologies.com/media/doc/12 nsc0806-flyer-v2.pdf




For best results, use 12 bit raw data
In Image processing tasks.

8 bit raw data
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Cameras with high bit depth are required using
the full potential of the uEye HDR sensor.
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12 bit raw Image




Cameras with high bit depth are required using
the full potential of the uEye HDR sensor.
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After contrast adjustment




Cameras with high bit depth are required using
the full potential of the uEye HDR sensor.
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Detail 8 Bit
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Support
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A white paper will help to understand the new technology.

http://www.ids-imaging.com/whitepaper.php

Free SDK, Viewer, Sourcecode and online manual.

http://www.ids-imaging.de/frontend/files/luEyeManuals/Manual eng/uEye Manual/index.html
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Announcements

German: http://www.youtube.com/user/ueyeTV

English: http://www.youtube.com/user/uEyeTVe

You([T) |

Der uEye Industriekamera-Kanal
Kanal won uEyeTV

Suchen | Kategarien | “ideo hochladen
Abonnieren Alle Uploads Favoriten

11 )| 3527447 360p

Info Favaorit Weiterleiten Playlists Melden

uEye HDR-Kamera (Folge 1) - Grundlagen (EMagich L2
Von: uEyeTV | 11. August 2010 | 485 Aufrufe

wenn herkémmliche CCD- oder CMOS-Sensaren eine Szene mit hohem Kontrastumfang aufnehmen,
werden oft Bildteile unter- oder dberbelichtet. Dabei gehen Bildinformationen unwiederbringlich verloren.
In diesemn Video erklaren wir, weshalb das geschieht und stellen einen HDR-Sensor var, der einen
1000-fach héheren Dynamikurnfang abhilden kann, als herkammliche Sen... {(Weitere Informationen)

Kommentare, ahnliche ¥ideos und mehr anzeigen

Konto erstellen | Anmelden

CA =

Hinzugefiigt am * | Meistgesehen | Beste
Bewertung

I>

Die uEye CP: Eine
ultrakompakte

168 Aufrufe - vor 2
Manaten

uEye untersucht
Stromungen im

7ed Aufrufe - vor S
Monaten

uEye HDR-Kamera &)
(Folge 1) -

485 Aufrufe - war &

Manaten

uEye HDR vs.
CCD-Kamera

143 Aufrufe - vor &
Manaten

Die uEye XS im Detail
(Folge 3) -

359 Aufrufe - vor 7
Monaten

Die uEye X3 im Detail
(Folge 2) - Autofokus
549 Aufrufe - vor 9
Manaten

Fast hoard-level USB

camara in nrinting _




HDR sensors are mainly suitable for the
following areas of use:
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¢Very high dynamic range

v Unpredictable brightness fluctuations

x Long time exposure
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New: EV/6C560

1.3 Megapixel CMOS sensor
1280 x 1024 pixel

Global and rolling shutter

EV76(Cs60
B&W and Colour

Mono and Color version (s
Optical 1/2“ class (exact: 8.7mm diagonal) =
5,3um pixel, square

Max. 60 fps
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CMOS pixel details

13.000 e- fullwell
62 dB Dynamic range
41 dB SNR

= Standard EPI 8e- RMS
" Double EPI (IR enhanced factor 2) 3e- RMS

* values for rolling shutter mode



e2v
Ul-1240

Sensitive: QE up to 62%
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Gamma Radiation Damage Study 1

http://oro.open.ac.uk/24041/1/2010 - SPIE Proc Vol. 7742 - Gamma_ Radiation Damage Study of 0.18 %CE%BCm

Process CMOS Image Sensors.pdf

The sensor is working up to 200 Krads.

Advantages compare to a CCD sensor by
10x thinner silicon

1. INTRODUCTION
e approaching tbe parformanca of CCTs iz mvanl realme!, &
s for carain space chssation 2nd spectregraphy application: is appeer:
CMOS imgars cxn catpeoen: CCD%, aposialy s s of poar Gomsiigiion.
vy sppeling camdbidates far -

i, for smanspls thosa of the Earth a=d Topite. The trnsi
fizmas®). During sclar svsnts the incident

auses damage to sersicondustor devices primardy
Ts. The holks becoms wapped, chging
3 n-chamnal, md fming 1y

Figure 1. Phocographs 2

ving the CMOS

The inagers used for this stady are 0.
proc v
'N:i:u bozrds ane J'.n

.5 Mpinal amays

o :hmm andp




e2v
Ul-1240

Tom Elliott

(Jet Propulsion Laboratory, California Institute of Technology)

Study 2: 200 Krads test shows an increased black level caused by

Temperature and Radiation

200Krads Co60 dark current image @-10C

Introduction

Recenty we have seen the first custom designs that demonstrate the ahility of
CMOS imagers to perform on the same level, if not better. than CCOs. This now
opens CMOS technology for a wide range of new scientific appfeations beyond
the limits of CCOs. In th's report we discuss recent CMOS imager radiation test
results from 3 new 2V CMOS EVTECA54 imager. The new devics iza &
megapoxel, 838 x 840, 5.8 x 5.8 micron 5T pixel. backside illuminated CMOS
imager. The imager usad in this report came with its own set of readout
electronics referred to as a demo board (Figures 1and 2) and communicates o a
computer wia a USE 2 interface. More detalls about the sensor can be found at
&2V technologies web site.

Figures 1 and 2 e2v demo board and EVTEC454 SMpel CMOS imager
Objective

The chjeciive of this testing was to perform icnizing radiation damage tests on
the new e2V CMOS imager EVTEC454. Evaluation of this device was performed
at JPL's Advanced CCD/CMOS development laboratory. The areas of interest
included: dark current, read noise, random telegraph signal (RTS) and image
quality 35 a functicn of ion'zing radiation. Flat band voltage shifts wene not
measured due to limitations of the demo board. Bulk displacement damage
(BOD) induced by electrons, protons and neutrens is also a major concern for
imagers operating in space radiaticn environments. We did not characterize
BOD at this tme but may address it in the futurs.
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Impact:

The results of this work demonstrate that e2V has a
commercial CMOS imager process that has potential for
flight applications in extreme radiation environments and
could lead to a scientific CMOS imager that satisfies JPL'’s
near term future flight camera requirements.

Future testing could focus on displacement damage from
protons, electrons and neutrons and how their damage affects
device performance.



e2v
uv-1240 i -

:
rrr""'wr

We offer more than 1200 different variations of a camera

Also OEM versions with sensor and interface on one pcb
or separated sensor pcb.
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d.diezemann@ids-imaging.com




