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CCD Spectral Sensitivities
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NOISE

Readout noise: indipendente dal tempo di esposizione
(2 to 20 electrons rms per pixel)

Dark noise: proporzionale al tempo di esposizione
(0.01 to 50 electrons per pixel per second)

Photon noise: proporzionale a SQRT(N)
Dlfferenze fra pixels

Hot spots, dark spots



100000

_~10000
2,
@ 1000
S’
e
5
g 100
=
)
2] 10
=
)

—k




Signal-to-Moise Variation with Integration Time -
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Signal-to-Noise Improvement with Binning
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Pixelling
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Common CCD Image Sensor Formats
(Dimensions in Millimeters)
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CCD vs CMOS

conversion of light to an electrical
charge happens here
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conversion of the
electrical charge
to voltage
happens here

transistor

ronsir

bl
N
bbb e
Ll
allallalldls

DA
DA
DA
DA

output

{> output

CCD CMOS



Feature
Signal out of pixel
Signal out of chip

Signal out of camera

System Noise
Responsivity
Dynamic Range
Uniformity
Speed

Biasing and Clocking

Feature and Performance Comparison

CCD

Electron packet
Voltage (analog)
Bits (digital)

Low

Moderate

High

High

Moderate to High

Multiple, higher
voltage

CMOS

Voltage

Bits (digital)

Bits (digital)
Moderate
Slightly better
Moderate

Low to Moderate
Higher

Single, low-
voltage



Electrically Erasable and Programmable Read Only Memory

From Computer Desktop Encwclopedia
= 2005 The Computer Language Co. Inc.
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Fig. 63 Channel conductance before (0 state] and after (1 state) writing operation.
(After Card and Worrall, Ref. 73.)
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