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Fig. 4. Quantum efficiency of CMOS APS pixels.

The CMOS APS has achieved QE and
responsivity comparable to the best CCDs.
Other types of pixels such as logarithmic,
floating-gate, and pinned-photodiode are also
possible for specialized applications.

Analog signal processing at the bottom of the
column includes correlated double sampling and
FPN suppression. Sample and hold circuits
with source-follower buffers are wused to
-accomplish these functions.

element sensor with on-chip ADC operating at 30 fps. Note no
blooming from light and lack of other artifacts.

CMOS APS has achieved low noise (as low as 5
e- rms), ultra low offset FPN (<0.1% sat) and
high dynamic range (80 dB) -- comparable to the
best commercial CCD sensors. Gain variation is
less than 1.5% - the same as for CCDs. Sensors
as large as 1K x 1K and higher have been
demonstrated. It is clear that yield in modern
CMOS foundries will allow the realization of
arrays sizes at least up to 2048x2048 or 4
Mpixels.

Fig. 6. 1Kx IK CMOS APS with 1024 singl slope ADCs
developed by JPL for low power scientific applications

Continued reduction in fabrication linewidths
will allow for reduced pixel sizes and improved
performance. Continued development of
CMOS APS is required for use in ultra low
power 3.3V and 1.8V environments to maintain
dynamic range and low fixed pattern noise.
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Fig. 7. Recent scaling trend for CMOS image sensors

Multimedia Applications

CMOS APS technology will play an important
role in the development of cost-effective image
capture devices for multimedia systems. Some
examples include:

PC teleconferencing camera:

CMOS APS will allow the realization of small,
low cost cameras such as PC peripherals.
CMOS APS will offer functional advantages
such an electronic pan, tilt and zoom with little
additional increase in chip set cost.
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Portable Applications:

The very low power dissipation of CMOS APS
(10-50 mW) will permit the integration of
CMOS APS into portable electronics such as
laptops and personal digital assistants (PDAs).

Virtual Reality
The lightweight and low power of CMOS APS

will allow the integration of real-world image
capture functions on-board VR goggles. Real
world imagery can be fused with virtual data to
create real-time virtual assistant aides for
manufacturing, repair, and entertainment.

Conclusion

CMOS APS technology will accelerate the use
of multimedia by enabling low cost, high
performance image capture devices.
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