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A family of high burst rate CCD
imagers were fabricaed. These imagers employ (@
high speed, low lag photo-detedors with locd
storage & each photo-detedor to achieve image
cepture & rates greaer than 10° frames per
semnd. These imagers continuously store the
latest images aaquired which makesiit possible to Vo Voda by Ve Vo
cgpture poaly predicted and spontaneous i R1”
transient events by a trigger after the event. M“L‘—ﬂlr—é mﬂ—l’ﬁL”’J’ﬂ“l“ e
These imagers combine a high speed, multi-
implant (up to seven) pinned-buried photo-
detedor with locd buried n-channel CCD
storage dements at each macropixel. A typicd
crosssectional view of the photo-detedor and
readout gates is shown in Figure 1. Process and
device simulations were performed to ogimize
the potential profile of the detedors. The typicd
construction and operation of the photo-detedor
readout is $rown in Figure 2. These high burst
rate imagers are fabricated on p-type EPI. The
new generation of CCDs employs up to four
levels of palysilicon and two levels of metal. All
three designs have yielded operational imagers,
producing high-speed imagery in their respedive
camera systems. The most comprehensive data
has been taken on the 64 x 64 spatia resolution
imager with 12 frames of storage. Table-1
summarizes the measured performance. The net
guantum efficiency is the product of the fill-
fador and the reported QE. Other imagers are
currently under test. These caneras have been
developed to capture digital image data of high-
spead transient events where microsecond
temporal resolution is required. Applicaion
aress include cature of rapid mechanicd
motion, wavefront sensing, fluid cavitation
reseach, combustion studies, and plasma
reseach.

Figure 2. Typicd construction and operation of
photo-detedor readout. (a) Top view of the photo-
detedor output structure. (b) Cross dion of A-A*
and B-B* and paential profiles during the charge
acamulation. (c) Cross gdion of A-A' and B-B and
potential profil es during the charge readout.

Tablel: 64 x 64 Design

Format 64 x 64 x 12 frames
Maaopixel Pitch 116pumx 116 um
Opticd Fill-Fador 50%

Quantum Efficiency:

255nm 36%
430nm 46%
660nm 45%
880nm 21%
Maximum Frame Rate 5x 10° fps
Full Well 30,000 e
Noise Floor 30eRMS
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