


GOOD TASTE
COSTS
NO MORE

Just because our OEM ion lasers
are built like a tank doesn't mean
that they have to look like one!

We can provide custom chassis
and match the color scheme of
your instrument, usually at no
extra charge.

If you simply need an off-the-shelf
lon laser, we offer air-cooled
argon/Kryptan units to one \Watt,
and water-cooled units to 10
Watts.

We also service and
support orphaned laser
models from ILT,
Omnichrome, & Spectra-
Physics.

Check our website at amlaser.com
for more information.
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word of the ADC. Most on-chip ADCs
provide between 8- and 12-bit output,
where 8 bits is typical for low-end appli-
cations such as teleconferencing and
12 bits for high-end applications such as
digital still cameras. Higher resolution
can be achieved, but typically at the cost
of slower throughput (conversions/s)
and higher power. The resolution of the
ADC differs from the accuracy of the
ADC, however. As with discrete ADCs
in CCD systems, the on-chip ADC
should have low integral nonlinearity
and low differential nonlinearity.

All ADCs use a reference voltage to
perform the conversion and map a
given input voltage into a digital repre-
sentation. For example, a 1-V reference
in an 8-bit ADC yields a digital value of
128 bits when an input of 0.5 V is con-
verted, where the term “bits” means the
number of least significant bits. When
examining figures of merit, the ADC
reference voltage is an important para-
meter (see Fig. 3).

Signal processing

The degree of on-chip digital-signal pro-
cessing can vary significantly from one
application to another and may involve
changing the pixel values, as in color
preprocessing or autoexposure control.
The output multiplexer takes words
from the digital-signal processor and
delivers them to output pads. The out-
put multiplexer may deliver serial data,
nibble-mode data (4 bits at a time), full

FIGURE 3. In image captured from the Photobit PB720 sensor (inset
shows enlarged portion), the 1280 x 720-element, color complementary-
metal-oxide-semiconductor, active-pixel-sensor has 640 10-bit analog-to- === e
digital converters operating in parallel and produces progressive scan imagery at 60 frame/s (55 Mplers)
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words, or parallel output words,
depending on the chip-design goals. The
total pixel throughput is an important
figure of merit for high-speed imaging
and equals the pixel-per-second output
of the chip. The range of possible values
includes 100 Kpixel/s for slow-interface
applications, 60 Mpixel/s for HDTV-
type applications, and 500 Mpixel/s or
higher for high-speed motion-analysis
applications.

Because the output of a digital camera
on a chip is digital and many of the
internal voltages are inferred, it is sensi-
ble to characterize sensors in terms of
their digital output. For example, digital
responsivity can be defined as bits/lux-
sec for a given pixel color (for example,
green), for a given PGA setting (for
example, 10), and for a given ADC ref-
erence voltage. Another example is
average digital dark signal, which can
be described in terms of bits per second
at a given temperature, PGA setting,
and ADC reference voltage.

Noise parameters
Noise is another important figure of
merit and also needs to be characterized
digitally. In this case, digital noise is
measured as bits rms at a given expo-
sure (lux-sec), PGA gain setting, ADC
reference, and total pixel throughput.
The definition of noise can result in digi-
tal noise levels that are a fraction of a
bit, especially at low light levels.
Dynamic range has traditionally been
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defined as the ratio of the maximum
signal to the read noise, assuming one
can see objects with a S/N of 1:1, and
the intrinsic (analog) dynamic range of
CMOS APS devices is typically between
70 and 80 dB. For digital output, one
expects the dynamic range for an 8-bit
digital output, for example, to be 256:1
or 48 dB. With a digital noise level lower
than the least-significant bit, though, the
digital dynamic range is extended to
larger values

Perhaps the most important figure of
merit for CMOS image sensors relative to
CCDs is digital fixed-pattern noise
(FPN), measured in bits rms, which is a
pixel-to-pixel variation in offset level,
independent of illumination. While
CCDs and CMOS image sensors both
have fixed-pattern noise, the column-
parallel processing of CMOS image-sen-
sor signals makes the CMOS image sen-
sor vulnerable to column-to-column off-
set variations that can appear as faint
“stripes” in the image and that are obvi-

ous to the eye. In the past few years,
many CMOS image-sensor designers
have overcome the FPN issue. Both
global FPN rms values and vertical-hori-
zontal FPN rms values are important fig-
ures of merit and are typically a function
of PGA gain and ADC reference voltage,
depending on their physical origin.

Photoresponse nonuniformity consists
of both a fixed-pattern component and a
gain component and can come from
variations in microlenses, PGA, ADC
nonuniformities, CFAs, quantum effi-
ciency, and conversion gain—the latter
two are both related to random photo-
lithographic fluctuations in defining the
pixel area. To date, photoresponse
nonuniformity in CMOS APS devices is
almost identical to that found in CCDs
and is thus attributed primarily to ran-
dom photolithographic variations.

The highly integrated nature of the
CMOS APS digital camera on a chip
means that measuring many of these
parameters is more difficult than in a

CCD system. However, the values cur-
rently obtained in high-quality CMOS
image sensors are now comparable to
the best CCDs, and the market penetra-
tion of CMOS image sensors into cur-
rent CCD applications, such as digital
still cameras and video camcorders, can
be expected to accelerate rapidly over
the next few years. a
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CCD LENY
ASSEMBLIES

Universe Kogaku (America), Inc.
116 Audrey Ave. » Oyster Bay, NY 11771

Reduce your design costs and eliminafe
needless components or modifica-
fions.. . let our technical support team
help you from the beginning of your
design cycle.

STANDARD SPECIFICATION RANGES:

Format: 1/3", 1/2", 2/3"

Focal Length (mm): 2.5 to 11.2

F/No: 1.4 & up

Type: C/BW, B/W

Format Size (mm): @4.8 x 3.6 fo #8.8 x 6.6
Mount Thread: M12 P=0.5, M14 P=0.5, M11
P=0.75, M10 P=0.5, M13 P=1.0
Dimensions: #13.0 x 3.8 t0 20.0 X 19.56

COMPLETE VALUE-ADDED &
CUSTOM DESIGN CAPABILITIES

APPLICATIONS INCLUDE:

| Security Precision Vision Systems
TV & Door Phones Multimedia

| Imaging & Scanning  Digital Photography
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