specifically for processing data at
video rates, are an attractive solu
tion, not only because of their num
ber-crunching ability but also be
cause they are fully programmable.
In addition to processing require
ments, developers are looking for flex
ible and high-rate acquisition; high
resolution display with nondestruc
tive overlay; and integrated solutions
that reqUire fewer slots. Facing stiff

competition in their own vertical mar
kets, developers also require faster
time-to-market and will be looking
for software tools that save them de
velopment time.
As they shop for the next-genera
tion development tools, OEMs and
integrators expect higher perfor
mance and functionality - at lower
cost - which is exactly what PCI so
lutions promise.
0

Novel Sensor Enables
Low-Power, Miniaturized

NEW!
CV-Series

10 Watt Diode-Pumped Nd:YAG
The CV-Series of diode
pumped lasers has recently been
introduced by Santa Fe Laser Co.

Im~gers

for those applications requiring a
moderate amount of stable CW

Multimedia, military, medical
and automotive applications to benefit.

I

power. With 25 models from
which to choose, the CV-Series
offers outputs up to 10 Watts,
stable CW power, 5 different
wavelengths, self-contained cooler

by Eric R. Fossum, Senior Research Scientist
Jet Propulsion Laboratory

and power supply in a compact,
economical package.
Call today for more information.
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novel detector technology ;s
poised to supplant tradi
tional charge-coupled-device (CCD)
imagers in many applications while
opening new imaging markets.
The complementary metal-oxide
semiconductor (CMOS) active-pixel
sensor (APS) technology developed
over the past three years by NASA
at the Jet Propulsion Laboratory
(JPL) has reached a level of perfor
mance comparable to CCDs with
greatly increased functionality but
at a very reduced power level.

Size aids integration
Microelectronics-industry-stan
dard CMOS technology is used to
produce the APS. The continual
reduction in microelectronics feature
size permits the integration of both
JANUARY 1996

detector and readout amplifier within
each pixel. Because this architecture
is inherently random access, win
dow-of-region readout is readily
achieved, as are electronic pan and
zoom.
Because each amplifier is selected
only for readout, power dissipation is
minimized. The standard 5-V (or 3.3
V) operation of the sensor also con
tributes to its minimal power dissi
pation: 10 to 50 mW, depending on
on-chip functionality and readout
rate.
The imaging performance of the
sensors is better than previous
CMOS image sensors or charge-in
jection devices (CIDs) and competitive
with nearly all CCDs. The designed
fill factor of APS pixels is typically
25 to 30 percent, comparable to in
terline-transfer CCDs, and can be

Features/Options
• Powerful 10Watts CW
• Wavelengths 1064,
1319,1047,532 & 523 nm
• TEM oo Option
• Small Footprint
• All Self-contained
• Long Lifetime
• Affordable Pricing
• Stable Output
• Accessories & Options
• Nd:YAG and Nd:YLF
SANTA FE LASER

Co.

2424 E. Aragon
Tucson, AZ 85706
602-889-9147 I Fax 602-889-0539
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readily improved through the use of
on-chip microlenses. The device
provides a 75- to 80-dB, or 12- to
14-bit dynamic range, and quantum
efficiency per pixel is typically 30 per
cent because the readout area has
some photosensitivity. Because there
is no charge transfer, there is no

This second-generation
image-sensor technology
enables new applications.
smear, and antiblooming protection
is built into each pixel.

The CMOS technology permits easy
integration of on-chip timing and
control circuits and analog signal
chain electronics. JPL has built a
256 x 256-pixel image sensor that
essentially reqUires only 5 V and a
clock to produce high-quality ana
log video output.
In 1993, JPL began transferring
the technology to industry. It now
has technology-collaboration agree
ments with several small companies
plus Eastman Kodak, National Semi
conductor and AT&T. In addition,
some members of JPL's APS research
and development team recently
formed a new start-up company,
Photobit, in La Crescenta, Calif.,
which will specialize in custom
CMOS image sensor design.

Simplified system design

FOR.EVERYDElECJOR.

AHIGH VOLTAGE POWER SUPPLY

1HAT MATCHES PERFECILI

Bertan is the world leader in detector high voltage power
supplies and can meet virtually every detector requirement,
from lab to OEM. We can give you everything from
regulated modules that are as inexpensive as
unregulated supplies, to highly regulated instruments.
Whichever you choose, you can be sure you're
using the industry's standard for performance
and reliability. In fact, we have MTBF success
stories that others only dream about.
What's your application? Photomultiplier
tubes, proportional counters, avalanche
photo diodes? Microchannel plates, channel
electron multipliers or image intensifiers?
Call Bertan because nobody knows high
voltage power supplies like Bertan. Our
units are being used across the board in
research and industry. This unparalleled
experience means that our people can
help you get the best match of power
supply to detector application. For
more information, call: 1-800-966-2776
(or 516-433-3110). Fax: 516-935~1799.
E-mail: info@bertan.com. Point your
browser to: http://www.li.netl-bertanJ
Or, write Bertan High Voltage Corp.,
121 New South Road., Hicksville, NY 11801.
Ask about our free 102-page reference
THEHIGHVOLTAGEPEOPLE '"
manual and catalog.

An important on-chip component
now under research at JPL is the
analog-to-digital converter (ADC).
Such a chip has a full digital inter
face that simplifies system design.
JPL and AT&T have demonstrated
several chips with 8-bit on-chip ADC.
Improved resolution, higher speed
and lower power are desired.
Sensors under development at JPL
have also demonstrated additional
functionality, including multireso
lution readout for robotics, very-high
frame-rate imaging (easier to achieve
in the APS than in a CCD because of
the in-pixel amplifier), and sensors
with very high effective dynamic
range (greater than 20 bits).
Given the strong interest in the
technology and the continued devel
opment work (for example, AT&T has
already demonstrated a 1024 x
1024-element APS with lO-pm pixel
pitch), the applications potential is
enormous for these low-power de
vices in medical, military and multi
media imaging. The sensor should
also enable new imaging applications
because of its size and power char
acteristics.
0
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