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CHAPTER 1

cting photons. An ideal CCD would have 100% QE
is rarely this kind. QE is highly dependent on wave-

nd tion energy bands. Photon energy £ (eV) can be con-
ing the equation

(L1.1)

14 eV pass through the chip; i.e., silicon is
e of these photons do in fact interact but do
ess called free-carrier absorption. Interacting
cite an electron into the conduction band,
h pair created is free to move and diffuse
ity silicon, the lifetime of the electron
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3.1 CHARGE GENERATION

CCD manufacturers is to let incoming photons interact. Quantum effic cie
performance parameter that tells us how well they have accomphshed thle

ton and an interacting QE of 50%.
Solution:
From Eq. (3.1),

QE=3x0.5,
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CHAPTER 7

le 7.40
‘What is the aluminum shield thickness required to attenuate a 1 MHz EMR
 to 1%? Assume the skin depth is 84.5 pum.
~ Solution:
- From Eq. (7.99),

R P T IR A A |

x =[In(1) — In(0.01)] x (8.45 x 1073,

x=3.89 x 1072 cm

DAY I Y

: currents which in turn causes cross talk problems. The paral-
ent is a better choice because it isolates ground currents for

EARTH
GROUND

PARALLEL GROUNDING
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GLOSSARY OF CCD TERMS

dose enhancement

The process by which charge generated in the silicon by i
way into the oxide and enhances the dose.

dosimeter

region.

drive capacitance ‘
The pixel capacitance which includes oxide, depletion, ove
capacitances; given in F/pixel/phase.

dual gate insulator :

A two-layer gate dielectric, usually silicon nitride depo
ide. LA
dual-stage amplifier

A high-speed output amplifier configuration that ‘all’
22 Mpixels/sec.

dynamic range
The ratio of full well to read noise.

E-center
See P-V center.

effective threshold
The channel potential (Viax) under a gate whe

elastic interaction
An elastic scattering interaction of a hi
, presented by the target ion that can resu

'he signal carrier generated, collec
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GLOSSARY OF CCD TERMS

proton

A positively charged subatomic particle slightly less than the
about 1,836 times heavier than an electron,
proton transfer

A CCD radiation transfer curve that plots displacement damage
proton energy. '

punch-through effect "-;
A MOSFET effect where the drain and source depletion regi
channel, causing premature breakdown; also called the short cha

QE transfer
A transfer curve that characterizes interacting QE as a functio

QE-pinned
An important backside-illuminated condition that achieves
quantizing noise :
The pixel encoding noise related to the analog-to-di

quantum yield
The number of electrons generated per interacting ph
) 38

quantum efficiency (QE)
The number of electrons generated per incident ph'

quantum efficiency hysteresis (QEH)
Instability related to QE performance.

RTS dark spike
A dark spike that generates charge errati
nal.

radiation absorbed dose (RAD)
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