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Blurring = Camera/Subject movement
Noise
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Image Quality

* Important factors
1. Resolution — High pixel density CCD
2. Sensitivity, Noise(S/N)
— High sensitivity CCD,Noise Reduction
3. Dynamic Range - ccD performanceA
4. Color reproduction — Image Processin
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Dynamic Range(DR) of Conventional CCD

General characteristic of CCD

Saturation level

/

Washout Highlights

\

Lose details of whites
Narrow Exposure Latitude
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White Subjects

Face
Correct exposure

Dress
No texture

Face
Under exp.(Dark)

Dress
Correct exposure
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High Subject Contrast(Back-lit)

Wash-out

(A A )

Exposure adjusted to face
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High Contrast Lighting
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How to improve Dynamic Range of CCD

e Characteristics of CCD/Photo Diode PD)
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Amount of incoming Light(in-put signal)

Conventional CCD

Larger size PD

# Large pixel number

Lower Sensitivity

setting
# Low Noise
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Approach to Wider D-Range

Required Performance = Wide Dynamic Range

Low light condition High Sensitivity to obtain shadow details

Bright condition Low Sensitivity to obtain highlight details

Possible Solutions

Double Image Sensor Chip System Bigger Size Camera

Compose 2 different exposure images Still Photography Use
only

Hi-sensitive PD and low-sensitive PD 1% Resolution but...

on the same CCD chip
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Super CCD Honeycom IV SR

introduced in 2003

Megative film

m
Gireen-sansitive Layer
= laer

super CCD SH

Ath-color-sensitive layer |

i MHBIBF _i
I.-uullin lzyar Super CCO SR

S-mixel R-puxel Negative film structure { Simulated image ) { Simulated image )

1st generation Wide D-Range CCD
Designed for Compact Digital Cameras
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Super CCD Honeycom IV SR I (introduced in 2009)

0 063

3006

1/1. 78 23, 0mm X165 5mmiH+ =X
AZ=IN=CCDNZALIVISA| Z=IN—=CCDN=hLSAIl
SHEEA A—2TH

Specially designed for Digital SLR ,S3Pro
More optical flexibilities
(geometrical PD arrangement)
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D-Range of Hi-sensitivityPD and low-sensitivityPD

: Low-Sens PD ’
PD PD
ne Hi-sensitivity PD_ ] | sensitivity 1 1/16
Saturated 1 1/4
Out-put

Low-sensitivity PD has wider exposure D-Range

Hi-sensitive PD

Saturate out-put
1/4
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Blending image information

( Case of 1%t generation SR sensor)

Combining information from both
Sensor elements,CCD SR is able
to deliver both higher sensitivity
and expanded D-Range.
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Dynamic Range and Digital Image
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Merit of Wide
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Merit of wide DR
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Merit of Wide DR

Exposure Level
+1 EV 0EV -1EV

Super CCD

Super CCD Type SR
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Merit of Wide DR

Exposure Level

-1EV

Super CCD

Super CCD Type SR
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g

S Pro S Pro
(Conventional CCD Honeycom ) (Honeycom SR)
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230%(W1)

400%(W2)
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womgnsenomation — \A]d@ D-range vs Low Contrast settlr_

Conventional CCD
w/Low contrast

Super CCD Honeycom SR
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Thank you very much
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