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ABSTRACT

‘4 A reduced area imaging device is provided for use in medical or
dcnté“{.\ instruments such as an endoscope. In one configuration of the
imaginé’@evice, the image sensor is placed remote from the remaining

5 ,circuitry. fh@nother configuration, all of the circuttry to include the image
Sensor 1s placgd\_in a stacked fashion at the same location. In a first
- embodiment of t};‘é\jnvention, the entire imaging device can be placed at the
distal tip of an endo:;‘if‘qpe. In a second embodiment, the image sensor is

remote from the remaining circuitry according to the first configuration,

IR RO g L

10 and wherein a control box é"an be provided which communicates with the
image sensor and is placed rcrﬁote%y from the endoscope. In another

: embodiment, the imaging device can be incorporated in the housing of a

standard medical camera which is adapted for use with traditional rod lens

endoscopes. In yet another embodiment, the imaging device can be wholly

15 incorporated within the endoscope by placing the image sensor and timing
and control circuitry within the distal tip ofﬁfe,_endoscope, and placing the
remaining processing circuitry within the handle of the endoscope. In any
of the embodiments, the image sensor may be placed alone on a first circuit
board, or timing and control circuits may be included on the first circuit

20 board containing the image sensor. One or more video processing boards
can be stacked in a longitudinal fashion with respect to the first board, or
the video processing boards may be placed in the control box or in the

handle of the endoscope.
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EXPRESS MAIL NO. EL245411602US
REDUCED AREA IMAGING DEVICES

A
SN
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08/944:322filed-Oetober 6, 1997 -and-entitled-“Reduced Area-Imaging
Devices-neorporated Withinr-Surgieat-fastruments:

5 Technical Field

This invention relates to solid state image sensors and associated
electronics, and more particularly, to solid state image sensors which are

configured to be of a minimum size.

Backsround Art

10 In recent years, endoscopic surgery has become the accepted

standard for conducting many types of surgical procedures, both in the

- medical and dental arenas. The availability of imaging devices enabling a

surgeon or dentist to view a particular surgical area through a small

diameter endoscope which is introduced into small cavities or openings in

15 the body results in much less patient trauma as well as many other

advantages.
In many hospitals, the rod lens endoscope is still used in endoscopic

surgery. The rod lens endoscope includes a very precise group of lenses n
an elongate and rigid tube which are able to accurately transmit an image to

50  aremote camera in line with the lens group. The rod lens endoscope,
because of its cost of manufacture, failure rate, and requirement to be
housed within a ﬁgid and straight housing, is being increasingly replaced
by solid state imaging technology which enables the image sensor to be
placed at the distal tip of the investigating device. The three most common

25  solid state image sensors iﬁc}ude charged coupled devices (CCD), charge

injection devices (CID) and photo diode arrays (PDA). In the mid-1980s,

Patent Owner Cellect, LL.C
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complementary metal oxide semiconductors (CMOS) were developed for
industrial use. CMOS imaging devices offer improved functionality and
simplified system interfacing. Furthermore, many CMOS imagers can be
manufactured at a fraction of the cost of other solid state imaging
technologies.

- One particular advance in CMOS technology has been in the active
pixel-type CMOS imagers which consist of randomly accessible pixels
with an amplifier at each pixel site. One advantage of active pixel-type
imagers is that the amplifier placement results in lower noise levels than
CCDs or other solid state imagers. Another major advantage is that these
CMOS imagers can be mass produced on standard semiconductor
production lines. One particularly notable advance in the area of CMOS
imagers including active pixel-type arrays is the CMOS imager described
in U.S. Patent No. 5,471,515 to Fossum, et al. This CMOS imager can
incorporate a number of other different electronic controls that are usually
found on multiple circuit boards of much larger size. For example, timing
circuits, and special functions such as zoom and anti-jitter controls can be
placed on the same circuit board containing the CMOS pixel array without
significantly increasing the overall size of the host circuit board.
Furthermore, this particular CMOS imager requires 100 times less power
than a CCD-type imager. In short, the CMOS imager disclosed in Fossum,
et al. has enabled the development of a “camera on a chip.”

Passive pixel-type CMOS imagers have also been improved so that
they too can be used in an imaging device which qualifies as a “camera on
a chip.” In short, the major difference between passive and active CMOS
pixel arrays is that a passive pixel-type imager does not perform signal

amplification at each pixel site. One example of a manufacturer which has

Patent Owner Cellect, LL.C
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developed a passive pixel array with performance nearly equal to known
active pixel devices and being compatible with the read out circuitry
disclosed in the U.S. Patent No. 5,471,515 1s VLSI Vision, Ltd., 1190
Saratoga Avenue, Suite 180, San Jose, California 95129. A further
description of this passive pixel device may be found in co-pending
apphcatlon Serial No. 08/976,976, entitled “Reduced Area Imaging
Devices Incorporated Within Surgical Instruments,” and is hereby
incorporated by reference.

Tn addition to the active pixel-type CMOS imager which is disclosed
in U.S. Patent No. 5,471,515, there have been developments in the industry
for other solid state imagers which have resulted in the ability to have a
“camera on a chip.” For example, Suni Microsystems, Inc. of Mountain
View, California, has developed a CCD/CMOS hybrid which combines the
high quality image processing of CCDs with standard CMOS circuitry
construction. In short, Suni Microsystems, Inc. has modified the standard
CMOS and CCD manufacturing processes fo create a hybrid process
providing CCD components with their own substrate which is separate
from the P well and N well substrates used by the CMOS components.
Accordingly, the CCD and CMOS components of the hybrid may reside on
different regions of the same chip or wafer. Additionally, this hybrid is
abletorunona low power source (5 volts) which is normally not possible

1 standard CCD imagers which require 10 to 30 volt power supplies. A
brief explanation of this CCD/CMOS hybrid can be found in the article
entitied “Startup Suni Bets on Integrated Process” found in Flectronic
News, January 20, 1997 issue. This reference is hereby incorporated by
reference for purposes of explaining this particular type of imaging

ProCessor.
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Another example of a recent development in solid state imaging is
the development of CMOS imaging sensor which is able to achieve analog
to digital conversion on each of the pixels within the pixel array. This type
of improved CMOS imager includes transistors at every pixel to provide
digital instead of analog output that enable the delivery of decoders and
sense amplifiers much like standard memory chips. With this new
technology, it may, therefore, be possible to manufacture a true digital
“camera on a chip.” This CMOS imager has been developed by a Stanford
University joint project and is headed by Professor Abbas el-Gamal.

A second approach to creating a CMOS-based digital imaging
device includes the use of an over-sample converter at each pixel with a
one bit comparator placed at the edge of the pixel array instead of
performing all of the analog to digital functions on the pixel. This new
design technology has been called MOSAD (multiplexed over sample
analog to digital) conversion. The result of this new process is low power
usage, along with the capability to achieve enhanced dynamic range,
possibly up to 20 bits. This process has been developed by Amain
Electronics of Simi Valley, California. A brief description of both of the
processes developed by Stanford University and Amain Electronics can be
found in an article entitled “A/D Conversion Revolution for CMOS
Sensor?,” September 1998 issue of Advanced Imaging. This reference 1s
also hereby incorporated by reference for purposes of explaining these
particular types of imaging processors.

The above-mentioned developments in solid state imaging
technology have shown that “camera on a chip” devices will continue to be

enhanced not only in terms of the quality of imaging which may be
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achieved, but also in the specific construction of the devices which may be
manufactured by new breakthrough processes. |

Although the “camera on a chip” concept is one which has great
merit for application in many industrial areas, a need still exists for a
reduced area imaging device which can be used in even the smallest type of
endoscopic instruments in order to view areas in the body that are
particularly difficult to access, and to further minimize patient frauma by an
even smaller diameter invasive instrument,

It is one object of this invention to provide reduced area imaging
devices which take advantage of “camera on a chip” technology, but
rearrange the circuitry in a stacked relationship so that there is a minimum
profile presented when used within a surgical instrument or other
investigative device. It is another object of this invention to provide low
cost imaging devices which may be “disposable.” Itis yet another object
of this invention to provide reduced area imaging devices which may be
used in conjunction with standard endoscopes by placing the imaging
device through channels which normally receive other surgical devices, or
receive liquids or gases for flushing a surgical area. It is yet another object
of this invention to provide a surgical device with imaging capability which
may be battery powered and only requires one conductor for transmitting a
pre-video signal to video processing circuitry within or outside the sterile
field of the surgical area.

In addition to the intended use of the foregoing invention with
respect to surgical procedures conducted by medical doctors, 1t is also
contemplated that the invention described herein has great utility with
respect to oral surgery and general dental procedures wherein a very small

imaging device can be used to provide an image of particularly difficuit to
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access locations. Additionally, while the foregoing invention has
application with respect to the medical and dental fields, it will also be
appreciated by those skilled in the art that the small size of the imaging
device set forth herein can be applied to other functional disciplines
wherein the imaging device can be used to view difficult to access
locations for industrial equipment and the like. Therefore, the imaging
device of this invention could be used to replace many industrial
boroscopes.

The “camera on a chip” technology can be furthered improved with
respect to reducing its profile area and incorporating such a reduced area
imaging device into very small investigative instruments which can be used

n the medical, dental, or other industrial fields.

Discigsure of the Invention

In accordance with the present invention, reduced area imaging
devices are provided. The term “imaging device” as used herein describes
the imaging elements and processing circuitry which is used to preduce a
video signal which may be accepted by a standard video device such as a
television or video monitor accompanying a personal computer. The term
“image sensor” as used herein describes the components of a solid state
imaging device which captures images and stores them within the structure
of each of the pixels in the array of pixels found in the imaging device. As
further discussed below, the timing and control circuits can be placed either
on the same planar structure as the pixel array, in which case the image
sensor can also be defined as an integrated circuit, or the timing and control
circuitry can be placed remote from the pixel array. The terms “signal” or

"image signal” as used herein, and unless otherwise more specifically
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defined, refer to an image which at some point during its processing by the
imaging device, is found in the form of electrons which have been placed
in a specific format or domain. The term “processing circuitry” as used
herein refers to the electronic components within the imaging device which
receive the image signal from therimage_ sensor and ultirnately place the
image signal in a usable format. The terms "timing and control circuits” or
“circuitzy" as used herein refer to the electronic components which control
the release of the image signal from the pixel array.

In a first embodiment, the image sensor, with or without the timing
and control circuitry, may be placed at the distal tip of the endoscopic
instrument while the remaining processing circuitry may be found in a
small remote control box which may communicate with the image sensor
by a single cable.

In a second embodiment, the image sensor and the processing
circuitry may all be placed in a stacked arrangement of circuit boards and
positioned at the distal tip of the endoscopic instrument. In this
embodiment, the pixel array of the image sensor may be placed by itself on
its own circuit board while the timing and control circuitry and processing
circuitry are placed on one or more other circuit boards. Alternatively, the
circuitry for timing and control may be placed with the pixel array on one
circuit board, while the remaining processing circuitry can be placed on
one or more of thé other circuit boards.

In yet another embodiment, the imaging device may be
adapted for use with a standard rod lens endoscope wherein the imaging
device is placed within a standard camera housing which is configured to

connect to a standard “C” or “V”’ mount connector.

Patent Owner Cellect, LL.C
Ex. 2042, p. 16



10

i5

20

25

3

A generic endoscope may be used in the first and second
embodiments which includes a very small diameter tubular portion which
1s inserted within the patient. The tubular portion may be made of a
flexible material having a central lumen or opening therein for receiving
the elements of the imaging device. The tubular portion may be modified
to inctude an additional concentric tube placed within the central [umen and
which-enables a plurality of light fibers to be placed circumferentially
around the periphery of the distal end of the tubular portion. Additionally,
control wires may extend along the tubular portion in order to make the
endoscope steerable. The material used to make the endoscope can be
compatible with any desired sterilization protocol, br the entire endoscope
can be made sterile and disposable after use.

For the configuration of the imaging device which calls for the array
of pixels and the timing and control circuitry to be placed on the same
circuit board, only one conductor is required in order to transmit the image
signal to the processing circuitry. In the other configuration of the imaging
device wherein the timing and control circuits are incorporated onto other
circuit boards, a plurality of connections are required in order to connect
the timing and control circuitry to the pixel array and the one conductor is

also required to transmit the image signal.

Brief Description of the Drawings

Figure la illustrates a first embodiment including a fragmentary
cross-sectional view of a generic endoscopic instrument, and a fragmentary
perspective view of a control box, the endoscope and control box each

incorporating elements of a reduced area imaging device;

Patent Owner Cellect, LL.C

Ex. 2042, p. 17



10

15

20

25

9

Figure 1b 1s an enlarged fragmentary partially exploded perspective
view of the distal end of the endoscopic instrument specifically illustrating
the arrangement of the image sensor with respect to the other elements of
the tubular portion of the endoscope;

Figure 2a 15 a fragmentary cross-sectional view of a second
embodiment of this invention illustrating another generic endoscope
wherein the imaging device is incorporated in its entirety at the distal tip of
the endoscope;

Figure 2b is an enlarged fragmentary partially exploded perspective
view of the distal end of the endoscope of Figure 2a illustrating the imaging
device; .

Figure 3a is an elevational fragmentary cross-sectional view of the
image sensor incorporated with a standard camera housing for connection
to a rod lens endoscope;

Figure 3b is a fragmentary cross-sectional view of the imaging
device incorporated within the camera housing of Figure 3a;

Figure 3c is a fragmentary cross-sectional view similar to that of
Figure 3b illustrating a battery as an alternate source of power;

Figure 4 is a schematic diagram of the functional electronic
components which make up the imaging device;

Figure 4a is an enlarged schematic diagram of a circuit board which
may include the array of pixels and the timing and control circuitry;

Figure 4b is an enlarged schematic diagram of a video
processing board having placed thereon the processing circuitry which
processes the pre-video signal generated by the array of pixels and which
converts the pre-video signal to a post-video signal which may be accepted

by a standard video device; and
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Figures 5a-5e are schematic diagrams that illustrate an example of

specific circuitry which may be used to make the imaging device.

Best Mode for Carrving Qut the Invention

In accordance with one embodiment of the invention as shown in
Figure la, an endoscope 10 is provided which incorporates a reduced area
imagfng device 11, shown in Figure 1b. As further discussed below, the
elements of the imaging device may all be found at one location or the
clements may be separated from one another and interconnected by the
appropriate cable(s). The array of pixels making up the Image sensor
captures images and stores them in the form of electrical energy by
conversion of light photons to electrons. This conversion takes place by
the photo diodes in each pixel which communicate with one or more
capacitors which store the electrons. The structure of the endoscope 10
includes a flexible or rigid tubular portion 14 which is inserted into the
body of the patient and is placed at the appropriate location for viewing a
desired surgical area. The tubular portion 14 attaches at its proximal end to
a handle portion 12 which may be grasped by a surgeon who is conducting
the endoscopic procedure. The handle 12 may include a central lumen or
channel 13 which receives therethrough one or more cables or other
structures which extend to the distal end 16 of tubular portion 14. Handle
portion 12 may further include a supplementary channel 15 which
intersects with central channel 13 and which may provide another point of
entry for other cables, fluids or operative instruments to be placed through
the endoscope.

Figure 1b illustrates the distal end of the endoscope 16. The distal

end 16 may be characterized by an outer tube 18 which traverses the length
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of the tubular portion 14 and connects to the handle portion 12. Placed
concentrically within the outer tube 18 may be one or more inner tubes 20,
In Figure 1b, the gap between inner tube 20 and outer tube 18 forms a
space in which one or more light fibers 22 or control wires 24 may be
5  placed. As well understood by those skilled in the art, a plurality of

circumferentially spaced light fibers as illustrated in Figure 1b caﬁ be used
to illuminate the surgical site. Additionally, the confrol wires 24 may
communicate with a control mechanism (not shown) integrated on the
handle portion 12 for manipulating the distal end 16 of the endoscope in a

10 desired direction. The flexible tubular portion 14 coupled with a steerabie

feature enables the endoscope to be placed within winding bodily passages

or other locations difficult to reach within the body.
An image sensor 40 may be placed within the central channel
defined by inner tube 20. In the configuration shown in Figure 1b, a cable
15 26 is used to house the conductors which communicate with the image

sensor 40. An intermediate support tube 28 may be placed concentrically

outside of cable 26 and concentrically within inner tube 20 to provide the
necessary support for the cable 26 as it traverses through the inner channel
defined by inner tube 20. In lieu of support tube 28, other well-known
20 means may be provided to stabilize the cable 26 such as clips or other
fastening means which may attach to the inner concentric surface of inner
tube 20.
A control box 30 may be placed remote from the endoscope 10. The
control box 30 contains some of the processing circuitry which is used to
25 process the image signal produced by image sensor 40. Therefore, the
imaging device 11 as previously defined would include the processing

circuitry within control box 30 and the image sensor 40 located at the distal
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tip of the endoscope. Control box 30 communicates with image sensor 40
by means of cable 32 which may simply be an insulated and shiclded cable
which houses therein cable 26. Cable 32 is stabilized with respect to the
handle portion 12 by means of a fitting 34 which ensures that cable 32
5 cannot be inadvertently pushed or pulled within channel 13. Additionally,
an additional fitting 35 may be providedAto stabilize the entry of a light
cable 36 which houses the plurality of light fibers 22.
Image sensor 40 is illustrated as being a planar and square shaped
member. However, the image sensor may be modified to be in a planar and
| 10 circular shape to better fit within the channel defined by inner tube 20.
Accordingly, Figure 1b further shows an alternate shaped image sensor 40’
which is round. A lens group or system 42 may be incorporated at the
distal end of the endoscope in order to manipulate the image prior to it

being impinged upon the array of pixels on the image sensor 40. This lens

15  system 42 may be sealed at the distal end 16 of the endoscope so that the
tubular portion 14 is impervious to fluids entering through the distal end
16. In the configuration of the imaging device 11 in Figures la and 1b,
there are only three conductors which are necessary for providing power to
the image sensor 40, and for transmitting an image from the image sensor

20 40 back to the processing circuitry found within control box 30. Namely,
there is a power conductor 44, a grounding conductor 46, and an image
signal conductor 48 each of which are hard wired fo the image sensor.
Thus, cable 26 may simply be a three-conductor 50 ohm cable.

Image sensor 40 can be as small as 1 mm in its largest dimension.

25  However, a more preferable size for most endoscopic procedures would

dictate that the image sensor 40 be between 4 mm to 8 mm in its largest

dimension. The image signal transmitted from the image sensor through
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conductor 48 is also herein referred to as a pre-video signal. Once the pre-
video signal has been transmitted from image sensor 40 by means of
conductor 48, it is received by video processing board 50. Video
processing board 50 then carries out all the necessary conditioning of the
5  pre-video signal and places it in a form so that it may be viewed directly on

a standard video device, television or standard computer video monitor.
The signal produced by the video processing board 50 can be further
defined as a post-video signal which can be accepted by a standard video
device. As shown in Figure 1a, a conductor 49 is provided which transmits

10 the post-video signal to an output connector 58 on the exterior surface of
control box 30. The cable (not shown) extending from the desired video
device (not shown) may receive the post-video signal by means of
connector 58. Power supply board 52 may convert incoming power
received through power source 54 into the desired voltage. In the preferred

15  imager incorporated in this invention, the power to the imaging device is

simply a direct current which can be a 1.5 voltto a 12 volt source.

Incoming power from, for example, a wall receptacle, communicates with
power supply board 52 by connector 56. Power supply board 52 takes the
incoming power source and regulates it to the desired level. Additionally,

20 ground 46 is also shown as extending back to the source of power through
connector 56.

Figure 2a illustrates a second embodiment of this invention wherein
the imaging device is self-contained entirely within the distal end 16 of the
endoscope, and a power source which drives the circuitry within the

75  imaging device may come from a battery 66 housed within handle portion

12.
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As shown in Figure 2b, the video processing board 50 may be
 placed directly behind image sensor 40. A plurality of pin connectors 62
serve to electrically couple image sensor 40 with video processing board 50
depending upon the specific configuration of image sensor 40, pin
5  connectors 62 may be provided either for structural support only, or to
provide a means by which image signals are transmitted between image
sensor 40 and board 50. When necessary, one or more supplementary
boards 60 may be provided which further contain processing circuitry to
process the image signal and present it in a form which may be directly
10 received by a desired video device. The area which is occupied by image
sensor 40 may be defined as the profile area of the imaging device and
which determines its critical dimensions. Any imaging elements that are
found on boards 50 or 60 must be able to be placed on one or more circuit
boards which are longitudinally aligned with image sensor 40 along
15  Jongitudinal axis XX. If the profile area is not critical in terms of limiting
the largest sized imaging element within the imaging device, then the
additional circuit boards 50 and 60 which are normally placed in line with
image sensor 40 can be aligned in an offset manner or may be larger than
the profile area of image sensor 40. In therconﬁguration of Figure 2b, it is
20  desirable that elements 40, 50 and 60 be approximately the same size so
that they may fit uniformly within the central channel of the endoscope.
Additionally, image sensor 40 may be bonded to lens system 42 in order to
provide further structural support to the imaging device 11 when mounted
within the distal end 16.
25 Referring back to the handle portion 12 in Figure 2a, an additional
channel 64 may be provided in order that a power supply cable 68 may

communicate with battery 66. Conveniently, battery 66 may itself be
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mounted within a well 65 formed in handle portion 12. Cable 68 carries
the conductor 44 and ground 46. Cable 68 may intersect with cable 33
within channel 13, cables 68 and 33 extending then to the distal end 16.
Cable 33 can be a single conductor cable which transmits the post-video
5  signal to a desired video device. In other words, cable 33 may simply be an
insulated and shielded housing for conductor 49 which carries the post-
video signal. Because a preferred image sensor of the imaging device 11
may only require a 5 volt power supply, a battery is an ideal power source
in lieu of a conductor which would trail the endoscope. Accordingly, the
10 endoscope is made more mobile and easier to handle by eliminating at least
one of the trailing cables.
Figure 3a illustrates yet another preferred embodiment of this
invention, wherein the imaging device can be used in conjunction with a
standard rod lens endoscope 70. As shown, rod lens endoscope 70 includes
15  alens train 72 which includes a plurality of highly precise lenses (not
shown) which are able to transmit an image from the distal end of the
endoscope, to a camera in line with the endoscope. The rod lens endoscope
is equipped with a light guide coupling post 74. Light guide post 74
connects to a source of light in the form of a cable 77 having a plurality of
20  fiber optic strands (not shown) which communicate with a source of light
(not shown). The most common arrangement of the rod lens endoscope
also includes a “C” or “V” mount connector 78 which attaches to the
eyepiece 76. The “C” or “V” mount attaches at its other end to a camera
group 80. The camera group 80 houses one or more of the elements of the
25  imaging device. In this embodiment, the small size of the imaging device
is not a critical concern since the imaging device is not being placed at the

distal end of the endoscope. However, the incorporation of the imaging
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device in a housing which would normally hold a traditional camera still
provides an advantageous arrangement. As shown, the camera group 80
may include a housing 82 which connects to a power/video cable 86.
Fitting 87 is provided to couple cable 86 to the interior elements of the
camera group 80 found within housing 82. Figure 3a illustrates an
arrangement of the imaging device 11 wherein the image sensor 40 is
placed by itself within the housing 82 and the processing circuitry of the
imaging device can be positioned in a remote control box as shown in
Figure la. Accordingly, only three conductors 44, 46 and 48 are necessary
for providing power to the image sensor 40 and for transmitting the pre-
video signal to the control box. Alternatively, as shown in Figure 3b, the
entire imaging device 11 may be incorporated within camera group 80,
each of the elements of the imaging device being placed in the stacked
arrangement similar to Figure 2b. As discussed above, size is not as much
of a concern in the embodiment of Figure 3a and 3b since the camera group
housing 82 is much larger than the distal tip of the endoscope of Figures la
and 2a.

Figure 3c also illustrates the use of a battery 66 which provides
source of power to the imaging device in either Figure 3a or 3b . In this
arrangement, housing 82 is altered to include a baftery housing 69 which
houses the battery 66 therein. Battery housing 69 may include a very small
diameter channel hich may allow conductor 48 or 49 to communicate
directly with the processing circuitry or video device, respectively. It will
also be understood that the embodiment in Figure la may incorporate the
use of a battery 66 as the source of power. Thus, handle 12 in Figure la
may be altered in the same way as housing 82 to allow a battery to be

attached to the handle portion 12.
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Figure 4 is a schematic diagram illustrating one way in which the
imaging device 11 may be constructed. As illustrated, the image sensor 40
may include the timing and control circuits on the same planar structure.
Power 1s supplied to image sensor 40 by power supply board 52. The
connection between image sensor 40 and board 52 may simply be a cable
having two conductors therein, one for ground and another for transmitting
the desired voltage. These are illustrated as conductors 44 and 46. The
output from image sensor 40 in the form of the pre-video signal is input to
video processor board 50 by means of the conductor 48. In the
configuration of Figure 4, conductor 48 may simply be a 50 ohm
conductor. Power and ground also are supplied to video processing board
50 by conductors 44 and 46 from power supply board 52. The output
signal from the video processor board 50 is in the form of the post-video
signal and which may be carried by conductor 49 which can also be a 50
ohm conductor.

In the first embodiment illustrated in Figure la, cable 32 can be used
to house conductors 44, 46 and 48. In the embodiment shown in Figure 2a,
cable 33 can be used to house conductor 49 by itself when a baftery power
source is used, or alternatively, cable 33 may house conductors 44, 46 and
49 if the embodiment of Figure 2a utilizes a power source from board 52.

Optionally, a supplementary processing board 60 may be provided
to further enhance the pre-video signal. As shown in Figure 4, the
supplementary board 60 may be placed such that the pre-video signal from
image sensor 40 is first sent to the supplementary board and then output to
the video processor board 50. In this case, the output from board 50 can be
carried along conductor 51. This output can be defined as an enhanced pre-

video signal, Furthermore, the post-video signal from video processor
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board 50 may return to the supplementary board 60 for further processing,
as further discussed below. The conductor used to transmit the post-video
signal back to the supplementary board is shown as conductor 59. The
power supply board 52 may also provide power to the supplementary board
in the same manner as to image sensor 40 and board 50. That is, a simple
hardfwired connection is made onto the supplementary board for the
ground and voltage carrying conductors. As discussed above, image sensor
40 may be placed remotely from boards 50 and 60. Alternatively, image

ensor 40, and boards 50 and 60 each may be placed within the distal end
of the endoscope.

Although Figure 4 illustrates the image sensor and the tifning and
control circuits being placed on the same planar structure, it is possible to
separate the timing and control circuits from the pixel array and place the
timing and control circuits onto video processing board 0. The advantage
in placing the timing and control circuits on the same planar structure as the
image sensor is that only three connections are required between image
sensor 40 and the rest of the imaging device, namely, conductors 44, 46
and 48.  Additionally, placing the timing and control circuits on the same
planar structure with the pixel array results in the pre-video signal having
less noise. Furthermore, the addition of the timing and control circuits to
the same planar structure carrying the image sensor only adds a negligible
amount of size to"one dimension of the planar structure. If the pixel array
is to be the only element on the planar structure, then additional
connections must be made between the planar structure and the video
processing board 50 in order to transmit the clock signals and other control
signals to the pixel array. For example, a ribbon-type cable (not shown) or

a plurality of 50 ohm coaxial cables (not shown) must be used in order to
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control the downloading of information from the pixel array. Each of these
- additional connections would be hard wired between the boards.
Figure 4a is a more detailed schematic diagram of image sensor 40
which contains an array of pixels 90 and the timing and control circuits 92.
5  One example of a pixel array 90 which can be used within the invention is
similar to that which is disclosed in U.S. Patent No. 5,471,515 to Fossum,
et al., said patent being incorporated by reference herein. More
specifically, Figure 3 of Fossum, et al. illustrates the circuitry which makes
up each pixel in the array of pixels 90. The array of pixels 90 as described
10 in Fossum, et al. is an active pixel group with intra-pixel charged transfer.

The image sensor made by the array of pixels is fotmed as a monolithic

complementary metal oxide semiconductor integrated circuit which may be
manufactured in an industry standard complementary metal oxide
semiconductor process. The integrated circuit includes a focal plane array

15 of pixel cells, each one of the cells including a photo gate overlying the

substrate for accumulating the photo generated charges. In broader terms,
as well understood by those skilled in the art, an image impinges upon the
array of pixels, the image being in the form of photons which strike the
photo diodes in the array of pixels. The photo diodes or photo detectors
20 convert the photons into electrical energy or electrons which are stored in
capacitors found in each pixel circuit. Each pixel circuit has its own
amplifier which is controlled by the timing and control circuitry discussed
below. The information or electrons stored in the capacitors is unloaded in
the desired sequence and at a desired frequency, and then sent to the video
25  processing board 50 for further processing.
Although the active pixe] array disclosed in U.S. Patent No.

5,471,515 is mentioned herein, it will be understood that the hybrid
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CCD/CMOS described above, or any other solid state imaging device may
be used wherein timing and control circuits can be placed either on the
same planar structure with the pixel array, or may be separated and placed
remotely. Furthermore, it will be clearly understood that the invention
5  claimed herein is not specifically limited to an image sensor as disclosed in
the U.S. Patent No. 5,471,515, but encompasses any image sensor which
may be configured for use in conjunction with the other processing
circuitry which makes up the imaging device of this mvention.
The‘ timing and control circuits 92 are used to control the release of
10 the image information or image signal stored in the pixel array. In the
image sensor of Fossum, et al., the pixels are arranged in a plurality of rows
and columns. The image information from each of the pixels is first
consolidated in a row by row fashion, and is then downloaded from one or
more columns which contain the consolidated information from the rows.
15  As shown in Figure 4a, the control of information consolidated from the
rows is achieved by latches 94, counter 96, and decoder 98. The operation
of the latches, counter and decoder is similar to Wt*he operation of similar
control circuitry found in other imaging devices. That is, a latch is a means
of controlling the flow of electrons from each individual addressed pixel in
20 the array of pixels. When a latch 94 is enabled, it will allow the transfer of

electrons to the decoder 98. The counter 96 is programmed to count a

//

T discrete amount of.information based upon a clock input from the timing

1
L

and control circuits 92. When the counter 96 has reached its set point or
overflows, the image information is allowed to pass through the latches 94

25 and be sent to the decoder 98 which places the consolidated information in
a serial format. Once the decoder 98 has decoded the information and

placed it in the serial format, then the row driver 100 accounts for the serial
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information from each row and enables each row to be downloaded by the
column or columns. In short, the latches 94 will initially allow the
information stored in each pixel to be accessed. The counter 96 then
controls the amount of information flow based upon a desired time
sequence. Once the counter has reachefi its set point, the decoder 98 then
knows to take the information and place it in the serial format. The whole
procéss is repeated, based upon the timing sequence that is programmed.
When the row driver 100 has accounted for each of the rows, the row driver
reads out each of the rows at the desired video rate.

The information released from the column or columns is also
controlled by a series of latches 102, a counter 104 and a decoder 106. As
with the information from the rows, the column information is also placed
1n a serial format which may then be sent to the video processing board 50.
This serial format of column information is the pre-video signal carried by
conductor 48. The column signal conditioner 108 places the column serial
information in a manageable format in the form of desired voltage levels.
In other words, the column signal conditioner 108 only accepts desired
voltages from the downloaded column(s).

The clock input to the timing and control circuits 92 may simply be

a quartz crystal timer. This clock input is divided into many other

/frequencies for use by the various counters. The run input to the timing

and control ¢circuit-92 may simply be an on/off control. The default mput

! can allow one to input the pre-video signal to a video processor board

which may run at a frequency of other than 30 hertz. The data input

controls functions such as zoom. At least for a CMOS type active pixel

array which can be accessed in a random manner, features such as zoom
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are easily manipulated by addressing only those pixels which locate a
desired area of interest by the surgeon.

A further discussion of the timing and control circuitry which may
be used in conjunction with an active pixel array is disclosed in U.S. Patent
No. 5,471,515 and is also described in an article entitled “Active Pixel
Image Sensor Integrated With Readout Circuits” appearing in NASA Tech
Briefs, October 1996, pp. 38 and 39. This particular article 1s also
incorporated by reference.

Once image sensor 40 has created the pre-video signal, it is sent to
the video processing board 50 for further processing. At board 30, as
shown in Figure 4b, the pre-video signal is passed through a series of
filters. One common filter arrangement may include two low pass filters
114 and 116, and a band pass filter 112. The band pass filter only passes
low frequency components of the signal. Once these low frequency
components pass, they are then sent to detector 120 and white balance
circuit 124, the white balance circuit distinguishing between the colors of
red and blue. The white balance circuit helps the imaging device set its
normal, which is white. The portion of the signal passing through low pass
filter 114 then travels through gain control 118 which reduces the
magnitude or amplitude of this portion to a manageable level. The output
from gain control 118 is then fed back to the white balance circuit 124,
The portion of the signal traveling through filter 116 is placed through the
processor 122. In the processor 122, the portion of the signal carrying the
luminance or non-chroma is separated and sent to the Y chroma mixer 132.
Any chroma portion of the signal is held in processor 122.

Referring to the output of the white balance circuit 124, this chroma

portion of the signal is sent to a delay line 126 where the signal is then
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further reduced by switch 128. The output of switch 128 is sent through a
balanced modulator 130 and also to the Y chroma mixer 132 where the
processed chroma portion of the signal is mixed with the processed non-
chroma portion. Finally, the output from the Y chroma mixer 132 is sent to
the NTSC/PAL encoder 134, commonly known in the art as a “composite”
encoder. The composite frequencies are added to the signal leaving the Y
chroma mixer 132 in encoder 134 to produce the post-video signal which
may be accepted by a television.

Referring back to Figure 4, it farther illustrates supplementary board
60 which may be used to digitally enhance or otherwise further condition
the pre-video signal produced from image sensor 40. For example, digital
enhancement can brighten or otherwise clarify the edges of an image
viewed on a video screen. Additionally, the background images may be
removed thus leaving only the foreground images ot vice versa. The
connection between image sensor 40 and board 60 may simply be the
conductor 48 which may also transfer the pre-video signal to board 50.
Once the pre-video signal has been digitally enhanced on supplementary
board 60, it is then sent to the video processor board 50 by means of
another conductor 51. The pre-video signal is an analog signal. The
digitally enhanced pre-video signal may either be a digital signal or it may
be converted back to the analog domain prior to being sent to board 50.

In addition to digital enhancement, supplementary board 60 may
further include other circuitry which may further condition the post-video
signal so that it may be viewed in a desired format other than NTSC/PAL.
As shown in Figures 4, intermediate conductor 59 may transmit the signal
output from Y chroma mixer 132 back to the supplementary board 60

where the signal is further encoded for viewing in a particular format. One
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common encoder which can be used includes an RGB encoder 154. The
RGB encoder separates the signal into three separate colors (red, green and
blue) so that the surgeon may selectively choose to view only those images
containing one or more of the colors. Particularly in tissue analysis where
dyes are used to color the tissue, the RGB encoder may help the surgeon to
identify targeted tissue.

. The next encoder illustrated in Figure 4 is a SVHS encoder 156
(super video home system). This encoder splits or separates the luminance
portion of the signal and the chroma portion of the signal prior to entering
the video device. Some observers believe that a cleaner signal 1s input to
the video device by such a separation which in turn results in a more clear
video image viewed on the video device. The last encoder illustrated in
Figure 4 is a VGA encoder 158 which enables the signal to be viewed on a
standard VGA monitor which is common to many computer monitors.

One difference between the arrangement of image sensor 40 and the
outputs found in Figure 3 of the Fossum, et al. patent is that in lieu of
providing two analog outputs [namely, VS out (signal} and VR out (reset)],
the reset function takes place in the timing and control circuitry 92.
Accordingly, the pre-video signal only requires one conductor 48.

Figures 5a-5e illustrate in more detail one example of circuitry
which may be used in the video processing board 50 in order to produce a
post-video signal which may be directly accepted by a video device such as
a television. The circuitry disclosed in Figures 5a-5e is very stmilar to
circuitry which is found in a miniature quarter-inch Panasonic camera,
Model KS-162. It will be understood by those skilled in the art that the
particular arrangement of elements found in Figures 5a-5¢ are only

exemplary of the type of video processing circuitry which may be
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incorporated in order to take the pre-video signal and condition it to be
received by a desired video device.

As shown in Figure Sa, 5 volt power is provided along with a
ground by conductors 44 and 46 to board 50. The pre-video signal carried
by conductor 48 is buffered at buffer 137 and then is transferred to
amplifying group 138. Amplifying group 138 amplifies the signal to a
usable level as well as achieving impedance matching for the remaining
circuitry.

The next major element is the automatic gain control 140 shown in
Figure 5b. Automatic gain control 140 automatically controls the signal
from amplifying group 138 to an acceptable level and also adds other
characteristics to the signal as discussed below. More specifically,
automatic gain control 140 conditions the signal based upon inputs from a
12 channel digital to analog converter 141. Converter 141 retrieves stored
information from EEPROM (electrically erasable programmable read only
memory) 143. EEPROM 143 is a non-volatile memory element which may
store user information, for example, settings for color, tint, balance and the
like. Thus, automatic gain control 140 changes the texture or visual
characteristics based upon user inputs. The signal leaving the automatic
gain controi 140 is an analog signal until being converted by analog to
digital converter 142.

Digital sign"al processor 144 of Figure Sc¢ further processes the
converted signal into a serial type digital signal. One function of the
microprocessor 146 is to control the manner in which digital signal
processor 144 sorts the digital signals emanating from converter 142.
Microprocessor 146 also controls analog to digital converter 142 in terms

of when it is activated, when it accepts data, when to release data, and the
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rate at which data should be released. Microprocessor 146 may also
control other functions of the imaging device such as white balance. The
microprocessor 146 may selectively receive the information stored m the
EEPROM 143 and carry out its various commands to further control the
other elements within the circuitry.

~ After the signal is processed by digital signal processor 144, the
signal is sent to digital encoder 148 illustrated in Figure 5d. Some of the
more important functions of digital encoder 148 are to encode the digital
signal with synchronization, modulated chroma, blanking, horizontal drive,
and the other components necessary so that the signal may be placed in a
condition for reception by a video device such as a television monitor. As
also illustrated in Figure 5d, once the signal has passed through digital
encoder 148, the signal is reconverted into an analog signal through digital
to analog converter 150.

This reconverted analog signal is then buffered at buffers 151 and
then sent to amplifier group 152 of Figure Se which amplifies the signal so
that it is readily accepted by a desired video device. Specifically, as shown
in Figure Se, one SVHS outlet is provided at 160, and two composite or
NTSC outlets are provided at 162 and 164, respectiveiy.

From the foregoing, it is apparent that an entire imaging device may
be incorporated within the distal tip of an endoscope, or may have some
elements of the imaging device being placed in a small remote box adjacent
to the endoscope. Based upon the type of image sensor used, the profile
area of the imaging device may be made small enough to be placed into an
endoscope which has a very small diameter tube. Additionally, the
imaging device may be placed into the channels of existing endoscopes to

provide additional imaging capability without increasing the size of the
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endoscope. The imaging device may be powered by a standard power
imput connection in the form of a power cord, or a small lithium battery
may be used.

This invention has been described in detail with reference to
particular embodiments thereof, but it will be understood that various other

modifications can be effected within the spirit and scope of this invention.
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N,
\ CLAIMS

. What is claimed is:
R

\} 1. A reduced area imaging device comprising:
Y

an image sensor lying in a first plane and including an array

i
of pixels for receiving images thereon, said image sensor further including

Ay

circuitry?‘qpeans on said first plane and coupled to said array of pixels for

h

\' 0 - . . .
timing an dgontrol of said array of pixels, said image sensor producing a
pre-video signal;

a f}ge-video conductor for transmitting said pre-video signal,

said pre-video conagctor having first and second ends, said first end

communicating with z’é'a}&id itage sensor;

10 a first Clrcﬁx\t board lying in a second plane and longitudinally
aligned with said image seﬁsgr, said first cjreuit board being conducted to
said pre-video conductor at sgiﬂ\seconil/e/rzc{ thereof, said first circuit board

N,
\x \).
including circuitry means for converty

saif;i pre-video signal to a post-

. . . . “ /L. .
video signal for direct reception by a stan ard video device; and
15 a power supply electrically(‘“cg)upled with said image sensor
for driving said array of pixels and said timiﬁg and control means, and

electrically coupled to said first circuit board fd‘i“-u.giri\fing sald circuit board.

2. A reduced area imaging device, as claiih@d i claim [,
wherein:
saié image sensor defines a profile area in said first plane,
and said first circuit board being positioned so as not to extend

substantially beyond said profile area.

tn

3. A reduced area imaging device, as claimed in claim L, further

including:

Patent Owner Cellect, LL.C
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a second circuit board electrically coupled with said first

_ circuit board and said image sensor for enhancing said pre-video signal

5\\ prior to reception by said circuit board, said second circurt board being
‘L“\]ongitudinally aligned with said first circuit board and said image sensor so

BFS\{O'C to extend substantially beyond said profile area.
4\ A reduced area imaging device, as claimed in claim 1,

wherein:

aid first and second planes are offset from and substantially

parallel to one angther.

5. A reducedarea imaging device, as claimed in claim 3,
N,

wherein: N e

\\ K {r’ ,“
said second circﬁ\i{ jb%e%rd lies in a third plane which is offset

from and extends substantially pé}a\l\l'él to said first and second planes.

6. A reduced arca imaging d‘\é\{‘ice comprising:

an image sensor lying in a ﬁfé‘t__plane and including an array
of pixels for receiving images thereon, said iniage sensor further including
circuitry means on said first plane and coupled to said array of pixels for

5 timing and control of said array of pixels, said image sensor producing a
pre-video signal; ,

a c&ntrol box remote from said image sensor, said control box
including circuitry means for receiving said pre-video signal fr‘o‘mk said
image sensor, and for converting said pre-video signal to a post-vid&'@\

10 signal which may be received by a standard video device; and

a power supply coupled to said control box and said image

sensor for providing power thereto.

Patent Owner Cellect, LL.C
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7. A reduce area\jmai’g\i/g\gjlevice, as claimed in claim 6,
*-.‘% "

wherein said control box further inchades:

a supplementary circuit board fof‘d‘rg't&ﬂy enhancing the pre-
video signal, said supplementary circuit board coupled t?)\“sa-id\g\ircuitry
means for receiving said pre-video signal and for converting saia“;’)‘re‘-video

signal.

Patent Owner Cellect, LL.C

Ex. 2042, p. 39



34

]

VIV TIIIAY

1

LR L L7

c

1711

Patent Owner Cellect, LL.C
Ex. 2042, p. 40



2771

7

GIIIISIIL!

Patent Owner Cellect, LL.C
Ex. 2042, p. 41



3/717

Patent Owner Cellect, LL.C

Ex. 2042, p. 42



05—,
JOUCIN b/ by
: o et
- M.! auvod
ayvod | ,
X1deNS HAMOd 6 HOSSIO0Hd 03AIA  me
J -
b/ bt
\ |65 (Qv bt j
IS
25 - - - N S m
N _EEME of O/ bv _ e
+ . 2
[ ] g
19poauy lapoouz lopoouyg @
YOA SHAS ao4 A SLINOHID
T T ; TOHLINOD B DNINIL
% 9G] bS| | 9
86l ) . HIDVI »
. 167 M
O [ ] i
18] - -
F1ddNS | rendig — -
B 01

Patent Owner Cellect, LL.C

Ex. 2042, p. 43



pi1eog
J0SSBI01f
O8PIA OL

o —a

no Bojeuy

5/11%

SLINDYID TOHLNOD 2 DNIWIL =
8 IOV ANROHD T
20~ STHOIYT e 9t
3 NEAG+ V
POINL HAINNOD [+ gpynouio | YA N
i JOULNOD by
any
gp 20!™ ¥300030 ONIWIL
\ ) — 1Nv43a
1NO "‘ANOD 26 L NNY
OIAIA IVNODIS
—-3Hd 1 NANTOD — LNdNE MO01D
801 4 h L
— 7
N Y M S
J 3 3 3
STAXId A a L H
40 Avd4y e | ] Q ] N 9!
d 0] n 1
L d E| 0 v
06 MOY a 9 1 1
. (1 (] (
00! 26 96 t6

i

pieog

Aiddng

1OMO
o1 -f

ey b1

Patent Owner Cellect, LL.C

Ex. 2042, p. 44



6/11

pieog . _
ddng of ar @.@ opuow o _—
Amm _ 0
i XN HO1YINAOW L3
VNOHHO A [¥7] a3onviva | S Ofl [1na
w { 5) mm_ﬂ ? ga¢ S
2¢i A
Hi MS
wm_\\J »
(A2+9E+H2) H3AAOONI Ajddng
A feubig 1 AVI3a HL Wd/OS1IN gmnw%
ddurUHUNT 2t i all ~
( vm_w
eI~ 3oNvIve "INOD <
ALIHM N NIVD .
22~ $S3004d ﬁl@?
» q o It/ b
ﬂ HOL1D313q ST | — [ﬂ
. ge e . _> +  fug——i
w:\f Ad7THA ON_w » w | ﬂ 1ebeul
ﬂ N:\\l 4d'9d 1 by af
| 8t
os ¢ NI OFAIA-30d fe—L
Jobeuf
ayvod HOSSIADOHd O3AIA Wwoif

Patent Owner Cellect, LL.C

Ex. 2042, p. 45



7711

H aHs

diNY

T

140

¥ ¥
H/S | Mg
aas6 q
H/S e Svig 3
! H
Sao ol

|

8¢l

gG b1y

H344N4g

@vfg
ano | ¢ u
1NO AG+| 2

NI O3AdIA-3Hd

LE]

Patent Owner Cellect, LL.C

Ex. 2042, p. 46



8777

Fig. 5b |
/- 142
¥
A/D
> _-JH“' CLK
& POWD DS &
AGC GONTROL
PBLK |
CP21N 12-CH D/A —
AQo3 LFVR
" AQLC4 FVRP | |
CDS IN . 3
AMPQC i oa  AQO1H{CA BEF
000 o 07
08 =z o —
/7@—{ TRAP 1.3V - 0o AQo3L=SRS
3.0V - 08
—_— 11 AQO 12l SVADJ
A/Q OUT|—mé
CP2 a—— Y OUT e
[ AGC QUT -l_@»__ cg? —
BUFFER I AMP IN
EEPROM
D! VLR §
TR g 5
DO bt
S i
R

Patent Owner Cellect, LL.C
Ex. 2042, p. 47



8/11 F/g ole,

e

7 FCk]
[ 144 I-—'b FOK 7 L
[—b UVSEL |1
c UVSEL : }:5;
LK FBLK —]
D-FF | CLK ADJ
DIGITAL SIGNAL BLK pa— Q1] DI {
CLK] —_—
ADS HDM—{Q2 D2 o
- VD~ D_EFC“(? FVD |}
{ BLKA e — ! {
HCLR YOO-% e o
~—{ BEND  ADRO- DsO  COO-7y Jipormened
ADR7 DS7 NRENWE Fipe ;
£
ADDRE ,
SSBUS
# DATA BUS (
— o]
@ ] FVR%{
ADRO.- RD WR FVRD_ |
ADRS ADRI2-
INT] ADR1S .
D/ALD pS
;—‘ CLK ADJ ke PS8
P&2 1486
P77 /
FVD INTO MICRO-
- ?Ki rxpo  PROCESSOR
3 00 SOL_AD
¢ —z» RXDS
S AN o
) B PSO
mw@.m
NTSCPAL kg PS1 '
TEST i ’
TXD| RESET PULSE |
RXD] RESET < CENERATOR [
[ SCLK1Y X2 X1 |

Log 1

77

Patent Owner Cellect, LL.C

Ex. 2042, p. 48



10/117

R

DIGITAL ENCODER o]~ 148
HP e NTSCPAL
CSYNC k] CSYNG Fig &d
PWDH fe—An—
UVSEL  yuinl
(SCB) 150
FBLK I 4
SCS J
FWHD  SPCO—s{ LPP. || «y
sk, SHPF gl
D/A
OSPYG YQYTS =2t O
gggé; HPCO l— L.P.F. g;{; VERTER 74 BUFFER
DSPC8 YOUT
DS} HLPF1 e
ADRO-ADRS
ADR12-ADR16
D6-D7
5]
FVR
FVRP
SGC SCR 3 Y
RE
D/A
CON 3 BUFFER [0
VERTEngiT
CLKC
CENC
COUTS-COUT? i
DC
DCO

CX-OUT
VCR
CXIN
VCXO
SCOUT
SCIN

POR

4FSC

Patent Owner Cellect, LL.C
Ex. 2042, p. 49



Ex. 2042, p. 50

Patent Owner Cellect, LL.C

% Svig
— Y ] XN geaana—— SNASD
o L 3
.A.l.
dany [
¥ |
dAY | dAY fe— €40 |e—1n0 o3
Y
(O ) e dny ke xin S—AAA——b dAY  je 110 A3
2 1N0 1 1N0 |
OIAIA o.na_ﬂ// ~ J
291 261
aNe | ¢ _ aG bl

NAS | b

(=



EXPRESS MAIL NO. EL2454116020S
Please type a plus sign (+) inside this box — [

DECLARATION FOR UTILITY OR Attorney Docket Number:_F97.13 CIP2
DESIGN PATENT APPLICATION First Named Inventor: Edwin I, Adair, gt al.

(37 CFR 1.63) COMPLETE IF ENOWN
& Declaration Submitied O Declaration Submitted Application Number:
with Initial Filing after Initial Filing Filing Date:
(surcharge [37 CFR Group Art Unit:
1.16(e)] required) Examiner Name:

Ag 2 below named inventor, I hereby deelare that:
My residence, post office address and citizenship are as stated below next to my name.

1 believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural
names are listed below) of the subject matter which is claimed and for which z patent is sought on the invention entitled

“Reduced Area Imaging Devices”
the specification of which

[E 1s attached hereto
OR

:D was filed an (MM/DD/YY) as United States Application Number or PCT International Application
- Number as was amended on (MM/DD/YY) (if applicable).

T hereby state that 1 have reviewed and understand the contents of the above identified specification, including the claims, as
__ amended by any amendment referred to above.

1 acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR § 1.56.

< 1 hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or 365(b) of any foreign application{s) for patent or Inventor’s
certificate, or 363(a) of any PCT International application which designated at least one country other than the United Staes, listed
below and have also identified below, by checking the box, any foreign application for patent or Inventor’s certificate, or PCT

7= International application having a filing date before that of the application on which priority is claimed.

% Prior Foreign Application(s) Certified Copy Attached ?

Priority Not Claimed Yes No
= [ O
(Number) (Country) (Foreign Filing Date)
O O O
{Number) (Country) (Day/Menth/Year Filed)

[0 Additonal foreign application numbers are listed ona supplemental priority data sheet PTO/SB/02B attached.

1 hereby claim the benefit under 35 11.8.C. 119(e) of the United States provisional application(s) listed below.
[3  Additional provisional application

{Application Number) (Filing Date) numbers are listed on supplemental
priority data sheet PTO/SB/O2B attached
hereto,
(Application Number) (Filing Date)

[Page 1 of 3]
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! hereby claim the benefit under 35 U.S.C. §120 of any United States application(s), or §365(c) of any PCT International
application designating the United States, listed below and, insofar as the subject matter of each of the claims of this application is
not disclosed in the prior United States or PCT International application in the manner provided by the first paragraph of 33
11.$.C. 112, T acknowiedge the duty to disciose information which is material to patentability as defined in 37 C.F.R. 1.56 which
became available between the filing date of the prior application and the national or PCT International filing date of this
application.

08/944.322 October §, 1997 pending
11.S. Parent Application or PCT Parent Filing Date Parent Patent Number
Parent Number (if applicable}
.S, Parent Application or PCT Parent Filing Date Parent Patent Number
Parent Number (if applicable)

O Additional U.S. or PCT International application numbers are listed on a supplemental priority data sheet PTO/SR/02B
attached.

As named inventor, I hereby appoint the following practitioner(s) to prosecute this application and to transact all business in the

-Patent and Trademark Office connected therewith: [3 Registered Practitioner(s) name/registration number listed below

W Name ’ Registration Number
= _Gary D, Fields 19, 604
“_Brent . Johnson 38,031

.. additional registered practitioner(s) named on Supplemental Registered Practitioner Information sheet PTO/SB/02C attached

7 hereto.
. Direct all cormespondence 10 Fields & Johnson, P.C.
' 1700 Lincoln Street. Suite 3030, Denver, CO 80203
Country: LLS A, Telephone: (203) 861-9100 Fax: (303) 861-9111

* hereby declare that all statemenis made herein of my own knowledge are true and that all statements made on information and
belief are believed 10 be true; and further that these statements were made with the knowledge that willful false statements and the
“dike so made are punishabie by fine or imprisonment, or both, under 18 U.8.C. 1001 and that such willful false statements may
-3eopardize the validity of the application or any patent issued thereon.

Name of Sole or First Inventor 0 A petition has been filed for this unsigned inventor
Given Name (first and middle {if any]_Edwin L. Family Name or Sumame _Adaiy

: - - ’ s PN e
Inventor’s signature //»r . f( MM Date__' 1 Jo 150}
Residence 317 Paragon Way Citizenship __ U.S.A.
Post Office Address 317 Paragon Way

Ciry, State, Zip, Country Castle Pines Village, CG 80104

Full name of second joint inventor, if any (givep name, family name) __Jeffrey L. Adair

Second Invenior's signature b '-./'";'rv“{‘_‘ Date VASENTAN N o
Residence 1861 East Redfox Place Citizenship __LLS A,
Post Office Address 1861 East Redfox Place

City, State, Zip, Country _ Highlands Ranch. CO 80126

& Additional inventors are being named on separately numbered sheets attached hereto.

[Page 2 of 3]
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DECLARATION FOR PATENT APPLICATION

Attorney Docket No. _F97.13.CIP2

Full name of third joint invenor, if any (given name, family name) Randall S, Adair

Third Inventor’s signature gt A S Date_l0-20- 98
Residence 3082 South Flamingo Way i Citizenship_ U.S.A.
Post Office Address 3082 South Flamingo Way

Denver, CO 80222
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EXPRESS MAIL NO. B 411602US

Applicant or Patentee:__Edwin .. Adair, Jeffrey I.. Adair, Randall S. Adair Attorney's

Serial No. or Patent No.: Docket No.:F97.13CTP2
Filed or Issued:
For._ “Reduced Area Imaging Devices”

VERIFIED STATEMENT (DECLARATION)} CLAIMING SMALL ENTITY
STATUS (37 CFR 1.9(f) AND 1.27(b)) - INDEPENDENT INVENTOR

As a below named inventor, I hereby declare that I qualify as an independent inventor as defined in

37 CFR 1.9(c) for purposes of paying reduced fees under Section 41(a) and (b) of Title 35, United

States Code, to the Patent and Trademark Office with regard to the invention entitled
“Reduced Area Imaging Devices”

described in:

7x] the specification filed herewith.
[ ] application serial no. , filed
{1 patent no. , issued

I have not assigned, granted, conveyed or licensed and am under no obligation under contract or law
o assign, grant, convey or license, any rights in the invention to any person who could not be
_=classified as an independent inventor under 37 CFR 1.9(c) if that person had made the invention, or
%to any concern which would not qualify as a small business concern under 37 CFR 1.9(d) or a
“nonprofit organization under 37 CFR 1.9(e).

ff;EaCh Person, Concern or organization to which I have assigned, granted, conveyed, or licensed or am
~under an obligation under contract or law to assign, grant, convey or license any rights in the
-invention is listed below:

[x] no such person, concern or organization.

71 acknowledge the duty to file, in this application or patent, notification of any change in status
“resulting in loss of entitlement to small entity status prior to paying, or at the time of paying, the
earliest of the issue fee or any maintenance fee due after the date on which status as a small entity is

no longer appropriate (37 CER 1.28(b)).

I hereby declare that ali statemenis made herein of my own knowledge are true and that ail
statements made on information and belief are believed to be true; and further that these staterments
were made with the knowledge that willful false statements and the like so made are punishable by -
fine or imprisonment, or both, under Section 1001 of Title 18 of the Unites States Code, and that
such willful false statements may jeopardize the validity of the application, any patent issuing
thereon, or any patent to which this verified statement is directed.

Edwin L. Adair JTeffrey L. Adair Randall S. Adair

NAME OF INVENTOR: NAME OF INVENTOR: NAME GF INVENTGR:

S - d / f ¢ QJQ"""' i
[&["M ;/K‘é:%" ’J //"’/'1 / . ; Ez“‘!‘"u /J '{\

Signature of Inventor: Sign.i{urc/of Inventor: Signature of inventor:
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EXPRESS. MAIL NO. FL245411602US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Continuation-in-Part ) PETITION TO MAKE
Application of )} SPECIAL UNDER
) 37 C.F.R. §1.102 c
Edwin L. Adair, Jeffrey L. Adair, “eg
Randall S. Adair o
3(3‘\
. =
E:?(:J

1J.8. Serial No.: 08/944,322
Filed: October 6, 1957

»

)
)
)
Corresponding to )
)
)
)
)

For: "Reduced Area Imaging Devices

Assistant Commissioner for Patents
Washington, D.C. 20231

PETITION TO MAKE SPECIAL

Dear Sir\Madam:
One of the Applicant hereby petitions to make the above-identified

application special under 37 C.F.R. §1.102(c). According to this rule, this

petition may be filed without a fee because the basis for this petition is the

Applicant’s age.
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Attached with this Petition is Applicant’s Declaration indicating that

Applicant is 65 years of age, or older.

Date:

Respectfully submitted,

FIELDS & JOHNSON, P.C.

2% b

Gary D. FIQU

Brent P. Johnson

Attorneys for Applicant

8480 East Orchard Road, Suite 5600
Englewood, CO 80111

(303) 689-9100

oz a{/-?"’.?
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EXPRESS MAIL NO. EL245411602US
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Continuation in Part ) DECLARATION UNDER
Application of ) 37.C.F.R.§1.102

Edwin L. Adair, Jeffrey L. Adaur,
Randall S. Adair

U.S. Serial No. 08/944,322

)
)
)
)
Corresponding to )
)
Filed: October 6, 1997 )
)

")

For: "Reduced Area Imaging Devices’

Assistant Commissioner for Patents
Washington, D.C. 20231

DECLARATION OF EDWIN L. ADAIR
I, Bdwin L. Adair, hereby declare that, as of the filing date of the
above-identified application, I am 65 years of age or older.
[ further declare under penalty of perjury pursuant to the laws of the

United States of America that the foregoing is true and correct, and that this

Declaration was executed by me on ; 0/ 28 , 1998.

Respectfully submitted,

/:Zfznj Zéi?fa ‘

Edwin L. Adair
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Continuation
Application of

Fdwin L Adair, Jeffrey L. Adair,
Randall S. Adair

Parent Application:
Serial No.: 09/175,685
Filed: October 20, 1998

For: “Reduced Area Imaging
Devices”

S e M S’ N S S N N S S N

Assistant Commissioner for Patents
Washington, DC 20231

Sir:
“EXPRESS MAIL” mailing label number _ EL245411602US

Date of Deposit: _ February 1. 2000

I hereby certify that the following:

Photocopies of the parent application Serial No. 09/175,685 as
follows:
-- Specification
-~ Eleven (11) formal drawings
-- Declaration and Power of Attorney
-- Small Entity Statement
-- Declaration Under 37 CFR 1.102
-- Petition to Make Special Under 37 CFR 1.102
-- Utility Patent Application Transmittal
-- Information Disclosure Citation
-- Preliminary Amendment
-- Fee Transmittal form (1 original and 1 copy)
-« Check for $.384.00
-- Return postcard
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are being deposited with the United States Postal Service “Express Mail
Post Office to Addressee” service under 37 CFR 1.10 on the date indicated
above and are addressed to BOX PAT APP, Assistant Commissioner for
Patents, Washington, DC 2023 1.

'

e (S .

X sl . Al iy
Katherine L. Goncalves

8480 East Orchard Road, Suite 5600
Englewood, CO 80111
(303) 689-9100

Date: »"21/ / / &
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EXPRESS MAIL NO. F

541160208

PTC/SB/MT (12/98)
Approved for use through 09/30/2000. OMB 0851-0032

Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to [espend to 2 eollection of information unless it disolavs a valid OMB control number.
(FEE TRANSMITTAL  Compleeithioun
Application Number =
for FY 2000 Fiing Date =
=i
Fatent fees are subject to annual revision. Fi E { 1 A
I rst Nam Edwin L. r 1. o
Small Eniity payments must be supported by a small entity statement, ed Inventor - Adair, et al. ulg
otherwise farge entity fees must be paid. See Forms PTO/SBr09-12. | Examiner Name >on
See 37 C.F.R. §§ 1.27 and 1.23. - i
Group / Art Unit e
TO T
\JOTAL AMOUNT OF PAYMENT |(3) 384.00 Attorrey Docket No. F97.13 CIrZ C .
—
METHOD OF PAYMENT (check one) FEE CALCULATION (continued)
1, g] _Thg (ﬂ:ommmsmner is hgreby aythorized to charge 3. ADDITIONAL FEES
indicated fees and credit any overpayments to: Large Entity Smalt Entity
- Fee Fee Fee Fee g .
Deposit Cede () Code (5) Fee Description Fee Paid
Account 06-07 78
Number / 106 130 205 65  Surcharge - late filing fee or oath
Deposit - 127 50 227 25 cSUfChal;_lgeE late provisional filing fee or
Accolnt . over sheet.
Name Fields & Johnson, P.C.
139 130 138 130  Non-English specification
Charge Any Additional Fea Required i inati
Under 37 GFR §§ 1.16 and 1,17 147 2,520 147 2,520 Forfling a request for reexamination
112 920 412 920~ Requesting publication of SIR prior to
2. k] Payment Enclosed: Examiner acfion
Money 113 1,840* 113 1,840* Reguesting publication of SIR afler
Check orcer L] Other Examiner action
Extension for repty within first month
FEE CALCULATION 5 110 215 55 jon for repty wibin frst mont
116 380 218 190  Extension for reply within second month
1. BASIC FILING FEE 117 870 217 435 Extension for reply within third month
Large Entity Small Entity .
Fee Fee Fee Fee Fee Description 118 1,380 218 880  Extension for reply within fourth month
Code {§) Code {($) Fee Paid . e
. . 128 1,850 228 925 Extension for repiy within fifth month
101 690 201 245 Ulility filing fee T45 .
B £18 300 21¢ 150 Notice of Appeal
106 310 208 155 Design filing fee Filing 2 brief in supgaRt of |
ief | of an appea
107 480 207 240 Plantfiling fee 120 300 220 150 oo . P
. X 431 280 221 13p  RRequestior oral hearing
108 690 208 345 Reissue filing fee Petition to institute a public use proceeding
s ;
114 150 214 75 Provisional filing fee 338 1,510 1381510 - R . N
140 110 240 55  Peliion o revive - unavoidable
SUBTOTAL (1) {(B) 345 141 1210 241 so5  Petilion to revive - unintentional
2. EXTRA CLAIM FEES 142 1,210 242 so5 Uiy issue fee (or reissue)
Fee frem ian iss
Extra Claims below Fee Paid 43 430 243 215 Des:g.n issue fee
Totat Claims 14 _j-20" =L} X =§ 0 144 580 244 200 Plantissuetes
g,g?ﬁ)g”demi( 4 J-a+=[ 1 Jx{ 39 |4 39 ]| 122 t30 122 130 Pefitons to the Commissioner
i
Multiple Dependent T} 122 st 123 50 pettions related 1o provisicnal applications
*or number previously pald, if greater; For Reissues, see below ] 126 240 126 240 gynmission of Information Disclosure Stmt
Large Entity Small Entity 581 40 581 40
Fee Fee Fee Fee Fee Description Recording each patent assignment per
Code {$) Code (5} properly {limes number of properties)
103 18 203 9 Claimsin excess of 20 1456 680 246 345 pifng 3 submission after final rejecticn
102 78 202 3% Independent claims in excess of 3 149 690 748 345 (37 CFR § 1.128(2))
F iti i o
104 280 204 130 Multiple dependent claim, if not paid T GFR é"}'i“é';,o(?);f be
108 78 208 39 Y Reissue independent claims
over original patent Other fes (specify)
110 18 210 9 '~ Reissue claims in excess of 20 i}
and over original patent Other fee (specify)
SUBTOTAL(2) [(§) 39 - Reduced by Basic Fifing Fee Paig ~ SUBTOTAL (3} 1($> 0
f SUBMITTED BY Cemplete jif apolicable h
Neme (Finstype)| Brent P. Johmgon registiafon No. | 38,031 | Tetepnone {303-689-9100
Lngnature \‘w% U\ M Dafe 2/ 1 /00 y

WARNING: V/

information on this form may become public. Credit card information should not be
included on this form. Provide credit card information and authorization on PTO-2038.
Burden Hour Statement: This form is estimated o take 0.2 hours to complete. Time will vary depending upon the needs of the individual case. Any comments on

the amount of time you are required to compiete this form should be sent to the Chief Information Cfficer, Patent and Trademark Office, Washingtan, DC 20231,
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EXPRESS MATL NO. EL245411602US
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Continuation
Application of

PRELIMINARY AMENDMENT

Edwin L Adair, Jeffrey L. Adair,
Randall S. Adair

Parent Application:
Serial No.: 09/175,685
Filed: October 20, 1998

For:  “Reduced Area Imaging
Devices”

)
)
)
)
) !
) H
)
)
)
)
)
)

Assistant Commissioner for Patents
Washington, DC 20231

Sir:

Please amend the above-identified application as follows:

IN THE SPECIFICATION:

Page 1, line 2-4, delete “This application is a continuation-in-part of
U.S. Serial No. 08/944,322, filed October 6, 1997, and entitled “Reduced

Area Imaging Devices Incorporated Within Surgical Instruments.” and
B e S -t

inser—tis--This is a continuation gpplica{i_gﬁ&:[j:_s-. Serial No. 09/173.685 == ~

filed October 20, 19'98, entitled “Reduced Area Imaging Devices” which is
a continuation in part of U.S. Serial No. 08/944,322, filed on October 6,
1997, and entitled “Reduced Area Imaging Devices Incorporated Within

Surgical _Instrumeﬁts,” now U.S. Patent No. 5,929,901 .--

: , R S ———————
Page 3, line 7, after “Instruments,” insert, -- which is now U.S.

Patent No. 5,986,693, --.

INTHE CLAIMS:

Cancel Claims 1-7 without prejudice.
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Se— Add the following new claim§_:_

T Pl e R R
6)\% \ g. uced area imaging device comprising;

Al an image sensor lying in a first plane

dincluding an array
% of CMOS pixels for receiving images thereon, s8id image sensor further

including circuitry means on said first plage’and coupled 1o said array of

Ln

CMOS pixels for timing and control of%aid array of CMOS pixels, said
image sensor producing a pre-vided signal;

a pre-video congdctor for transmitting said pre-video signal.
said pre-video conductor having first and second ends, said first end
communicating with sgid image sensor;

10

including gircuitry means for converting said pre-video signal to a post-
video signal for direct reception by a standard video device; and

15 / a power supply electrically coupled with said image sensor

! ra-girciit board

1
TrLeE

/ﬁ A reduced area imaging device, as claimed in claim ﬁ,
wherein:
said image sensor defines a profile area in said first plane,
and said first circuit board being positioned so as not to extend

5  substantially beyond said profile area.

;

3 5

/1/6'.“ A reduced area imaging device, as claimed in claim iSF further
/

including:
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a second circuit board electrically coupled with said firs:
circuit board and said image sensor for enhancing said pre-video signal
prior to reception by said first circuit board, said second circuit board being
longitudinally aligned with said first circuit board and said image sensor so

as not to extend substantially bevond said profile area.

/
)j}. A reduced area imaging device, as claimed in claim ,é
wherein: ‘
said first and second planes are offset from and substantially
parallel to one another.
3
}SZ. A reduced area imaging device, as claimed in claim;ﬂi
wherein:
said second circuit board lies in a third plane which is offset
from and extends substantially parallel to said first and second pianges.
G ,
)/f A reduced area imaging device, as claimed in claim E
wherein said array of CMOS pixels further includes:
an array of passive CMOS pixels, wherein individual passive
CMOS pixels of'said array of passive CMOS pixels each includes a photo
diode for producing photoelectrically generated signals and an access
transistor communicating with said photo diode to control the release of

said photoelectricéﬂy generated signals.
|
L

lff’r/. A reduced area imaging device, as claimed in claim §,

wherein:

individual pixels within said array of CMOS pixels each

includes an amplifier.
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L

including circuitgymeans for receiving said pre-video signal from said

image sensor; and for converting said pre-video signal to a post-video
sigiag) rich may be received by a standard video device; and
s / ly coupled to said control box and said image

-

“Sefisor for providing power thereto.

y_,,ré‘,’ A reduced area imaging device, as claimed in cIaimKI/S,
wherein said control box further includes:

a supplementary circuit board for digitally enhancing the pre-
video signal, said supplementary circuit board coupled to said circuitry
means for receiving said pre-video signal and for converting said pre-video
signal.

O 5
/W'. A reduced area imaging device, as claimed in claim J5.
wherein said array of pixels includes:

a plurality of passive CMOS pixels, and wherein individual
passive CMOS pixels of said plurality of passive CMOS pixels each

inciudes a photo diode for producing photoelectrically generated signals;

and
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an access transistor communicating with said photo diode to
control the release of said photoelectrically generated signais.

i | g
’/LS/./ A reduced area imaging device, as claimed in claim 5.
wherein:

individual pixels within said array of CMOS pixels cach
includes an amplifier,
fl
19. A reduced area imaging device C?prising:

an array of CMOS pixels defining/a profile area and lying in

a first plane, said array of CMOS pixels for re€eiving images thereon,

a circuit board longitudinally Aligned with and electrically
coupled to said array of CMOS pixels, said circuit board lying in a second
plane which is offset from said first plagie and substantially parallel to said
first plane, said circuit board including circuitry means for timing and
control of said array of CMOS pixels, said timing and control means
producing a pre-video sign circuit board further including circuitry
means for receiving said eo signal from said timing and control
means and converting said r/e-video signal to a post-video output signal
for direct reception by a Vid/éO device; and

a power supggly electrically coupled to said array of said

CMOS pixels and said circuit board.

{

/

20, A redufd area imaging device, as claimed in claim 19.

further including:

H

a supplementary circuit board communicating with said array

of CMOS pixels z}’nd said circuit board for enhancing said pre-video signal,

said suppiementifry circuit board being longitudinally aligned with said

s
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6 I's
array of CMOS pixels and said circuit board, and bé{ing posttioned s¢ as not
to extend substantially beyond said profile area.

/

/
. . - / C
21.  Areduced area imaging device :f)mpr}smg:

an array of CMOS pixels defining a profile area and lying in
a first plane, said array of said CMOS pixels/for receiving images thereon:
| a circuit board longitudinally/aligned with and electrically
coupled to said array of CMOS pixels, said circuit board lying in a second
plane which is offset from said first plang and substantially parallel to said
first plane, said circuit board including/timing and control means for
controlling the release of information/from said array of CMOS pixels, said

timing and control means producing/a pre-video signal;

a control bgx rentote/from said array of said CMOS pixels

and said circuit board, sgid\cdnirgl box including circuitry means for
receiving said pre-video signa}, And for converting said pre-video signal to
a post-video signal which may be received by a standard video device; and
a power supply goupled to said control box, said array of

CMOS pixels and said timing and control means for providing power
thereto.

22, Areduced area imaging device, as claimed in claim 21,
wherein said array of CNZOS pixels further includes:
an a;rray (]f passive CMOS pixels, wherein individual passive
CMOS pixels of said afray of passive CMOS pixels each includes a photo
diode for producing photoelectrically generated signals; and

an access transistor communicating with said photo diode to

control the release of said photoelectrically generated signals.
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23. A reduced area imaging device, as claimed in claim 21,
e/CMOS pixels, wherein individual active

v of active CMOS pixels each includes an

REMARKS

The foregoing Preliminary Amendment is filed in connection with
the application for review by the Examiner prior to a first Office Action.
Applicant’s attorney hereby requests a personal interview to discuss the
claims appearing in this continuation application prior to a first Office
Action. Once the Examiner receives this application for action, the
Examiner’s is urged to contact the undersigned at 303-689-9100 to set up
the personal interview. Applicant’s attorney sincerely appreciates the
Examiner’s cooperation in this matter.

Respectfully submitted,

FIELDS & JOHNSON, P.C.

VAf .
Gary D. Flelds
Brent P. Johnson
8480 East Orchard Road, Suite 5600
Englewood, CO 80111

2| (303) 689-9100
i /QQ

Date:
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In Re the Application of ) REQUEST FOR ,..""

) CORRECTED FILING 5 ]
Edwin L. Adair et al. ) RECEIPT = 7
) E:)
Serial No. 09/496,312 } Art Unit: 2713
: )
Filed: February 1, 2000 )
)
For: “Reduced Area Imaging )
Devices” )
P10, 20231, on L
Office of Initial Patent Examination’s \'7, AL kA

Hame of epminat

Customer Service
Assistant Commissioner for Patents
Washington, D.C. 20231

Sir/Madam:

In a review of the Filing Receipt received in connection with the
above-identified application, a copy of which is enclosed, it has been noted
that through no fault of applicant that the continuing data as claimed by
applicant was not listed. The continuing data as claimed by applicant
should read: This application is a Continuation of 09/175,685 filed October
20, 1998, which is a CIP of 08/944,322 filed October 6, 1997, now U.S.
Patent No. 5,929,901, as mentioned in the enclosed Preliminary
Amendment which was filed in the U.S. Patent and Trademark Office on
February 1, 2000.
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In view of the foregoing, it is respectfully requested that a
“Corrected Filing Receipt” be issued.

Respectfully submitted,

FIELDS & JOHNSON, P.C.

oo i
T "
i A Y B

Gary D. Fields

Brent P. Johnson

Attorneys for Applicant

1700 Lincoln Street, Suite 3030
Denver, CO 80203
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Patent and Trademark Office
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Washington, D.C. 20231
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NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. Fees wansmitted by
check or draft are subject to collection. Please verify the accuracy of the data presented on this receipt. If an error
is noted on this Filing Receipt, please write to the Office of Initial Patent Examination's Customer Service

Center. Please provide a copy of this Filing Receipt with the changes noted thereon. If you received a
"Notice io File Missing Parts" for this application, please submit any corrections to this Filing Receipt

with your reply to the Notice. When the PTO processes the reply to the Notice, the PTO will generate

another Filing Receipt incorporating the requested corrections (if appropriate).

Applicant(s)

Edwin L. Adair, Castle Pines Village, CO ;
Jeffrey L. Adair, Highlands Ranch, CO ;
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EXPRESS MAIL NO. ELZ245411602U8

- INTHE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Continuation
Application of

PRELIMINARY AMENDMENT

Edwin L Adair, Jeffrey L. Adar,
Randall S. Adair

Serial No.: 09/175,685
Filed: October 20, 1998

)

)

)

)

)

)
Parent Application: )
)

)

)
For: “Reduced Area Imaging )
Devices” )

Assistant Commissioner for Patents
Washington, DC 20231

Sir:

Please amend the above-identified application as follows:

IN THE SPECIFICATION:

Page 1, line 2-4, delete “This application is a continuation-in-part of
1.S. Serial No. 08/944,322, filed October 6, 1997, and entitled “Reduced
Area Imaging Devices Incorporated Within Surgical Instruments.” and
insert --This is a continuation application of U.S. Serial No. 09/175,683
filed October 20, 1998 entitled “Reduced Area Imaging Devices” which is
a continuation in part of U.S. Serial No. 08/944,322, filed on October 6,
1997, and entitled “Reduced Area Imaging Devices Incorporated Within
Surgical Instruments,” now U.S. Patent No. 5,929,901 -

Page 3, line 7, after “Instruments,™ insert -- which is now U.S.
Patent No. 5,986,693 ,--.

INTHE CLAIMS:

Cancel Claims 1-7 without prejudice.
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Add the following new claims:
8. A reduced area imaging device comprising:
an image sensor lying in a first plane and including an array

of CMOS pixels for receiving images thereon, said image sensor further

* including circuitry means on said first plane and coupled to said array of |

CMOS pixels for timing and control of said array of CMOS pixels, said
image sensor producing a pre-video signal;

a pre-video conductor for transmitting said pre-video signal,
said pre-video conductor having first and second ends, said first end
communicating with said image sensor;

' a first circuit board lying in a second plane and longitudinally
aligned with said image sensor, said first circuit board being conducted to
said pre-video conductor at said second end thereof, said first circuit board
including circuitry means for converting said pre-video signal to a post-
video signal for direct reception by a standard video device; and

a power supply electrically coupled with said image sensor
for driving said array of pixéls and said timing and control means, and

electrically coupled to said first circuit board for driving said circuit board.

9. A reduced area imaging device, as claimed in claim &,

“wherein:

said image sensor defines a profile area in said first plane,
and said first circuit board being positioned so as not to extend

substantially beyond said profile area.

10. A reduced area imaging device, as claimed in claim 8, further

including:
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a second circuit board electrically coupled with said first
circuit board and said image sensor for.enhancing said pre-video signal
prior to reception by said first circuit board, said second circuit board being
longitudinally aligned with said first circuit board and said image sensor so

as not to extend substantially beyond said profile area.

1. Areduced area imaging device, as claimed in claim §,
wherein:
said first and second planes are offset from and substantially

parallel to one another.

12. A reduced area imaging device, as claimed in claim 10,
wherein:
said second circuit board lies in a third plane which is offset

from and extends substantially parallel to said first and second planes.

13. A reduced area imaging device, as claimed in claim 8,
wherein said array of CMOS pixels further includes:
an array of passive CMOS pixels, wherein individual passive
CMOS pixels of said array of passive CMOS pixels each includes a photo
diode for producing photoelectrically generated signals and an access
transistor commur{icatmg with said photo diode to control the release of

said photoelectrically generated signals.

14. A reduced area imaging device, as claimed in claim 8,
wherein:
individua) pixels within said array of CMOS pixels each

includes an amplifier.
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15. A reduced area imaging device comprising:

an image sensor lying in a first plane and including an array
of CMOS pixels for receiving images thereon, said image sensor further
including circuitry means on said first plane and coupled to said array of
CMOS pixels for timing and control of said array of CMOS pixels, said
irnagé, sensor producing a pre-video signal;

a control box remote from said image sensor, said control box
including circuitry means for receiving said pre-video signal from said
image sensor, and for converting said pre-video signal to a post-video
signal which may be received by a standard video device; and

a power supply coupled to said control box and said image

sensor for providing power thereto.

16. A reduced area imaging device, as claimed in claim 135,
wherein said control box further includes:
a supplementéry circuit board for digitally enhancing the pre-
video signal, said supplementary circuit board coupled to said circuitry

means for receiving said pre-video signal and for converting said pre-video

signal.

17. A reduced area imaging device, as claimed in claim 15,
wherein said array"of pixels includes:
a plurality of passive CMOS pixels, and wherein individual
passive CMOS pixels of said plurality of passive CMOS pixels each
includes a photo diode for producing photoelectrically generated signals;

and
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an access transistor communicating with said photo diode to

control the release of said photoelectrically generated signals.

18. A reduced area imaging device, as claimed in claim 135,
wherein:
individual pixels within said array of CMOS pixels each

includes an amplifier.

19. A reduced area imaging device comprising:

an array of CMOS pixels defining a profile area and lying in
a first plane, said array of CMOS pixels for receiving images thereon;

a circuit board longitudinally aligned with and electrically
coupled to said array of CMOS pixels, said circuit board lying in a second
plane which is offset from said first plane and substantially parallel to said
first plane, said circuit board including circuitry means for timing and
control of said array of CMOS pixéls, said timing and control means
producing a pre-video sig;nai, said circuit board further including circuitry
means for receiving said pre-video signal from said timing and control
means and converting said pre-video signal to a post-video output signal
for direct reception by a video device; and

a power supply electrically coupled to said array of said

CMOS pixels and said circuit board.

20. A reduced area imaging device, as claimed in claim 19,
further including:
a supplementary c‘ircuit board communicating with said array
of CMOS pixels and said circuit board for enhancing said pre-video signal,

said supplementary circuit board being longitudinally aligned with said
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array of CMOS pixels and said circuit board, and being positioned so as not

to extend substantially beyond said profile area.

21.  Areduced area imaging device comprising:

an array of CMOS pixels defining a profile area and lying in
a first plane, said array of said CMOS pixels for receiving images thereon;

. a circuit board longitudinally aligned with and electrically
coupled to said array of CMOS pixels, said circuit board lying in a second
plane which is offset from said first plane and substantially parallel to said
first plane, said circuit board including timing and control means for
controlling the release of information from said array of CMOS pixels, said
timing and control means producing a pre-video signal;

a control box remote from said array of said CMOS pixels
and said circuit board, said control box including circuitry means for
receiving said pre-video signal, and for converting said pre-video signal to
a post-video signal which may be received by a standard video device; and

a power suppiy coupled to said control box, said array of
CMOS pixels and said timing and control means for providing power

thereto.

22. A reduced area imaging device, as claimed in claim 21,
wherein said array of CMOS pixels further includes:
an afray of passive CMOS pixels, wherein individual passive
CMOS pixels of said array of passive CMOS pixels each includes a photo
diode for producing photoelectrically generated signals; and

an access transistor communicating with said photo diode to

control the release of said photoelectrically generated signals.
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23.  Areduced area imaging device, as claimed in claim 21,
wherein said array of CMOS pixels further includes:
an array of active CMOS pixels, wherein individual active
CMOS pixels within said array of active CMOS pixels each includes an

amplifier.

REMARKS

The foregoing Preliminary Amendment is filed in connection with
the application for review by the Examiner prior to a first Office Action.
Applicant’s attorney hereby requests a personal interview to discuss the
claims fippearing in this continuation application prior to a first Office
Action. Once the Examiner receives this application for action, the
Fxaminer’s is urged to contact the undersigned at 303-689-9100 to set up
the personal interview. Applicant’s attorney sincerely appreciates the
Examiner’s cooperation in this matter.

Respectﬁﬂly submitted,

FIELDS & JOHNSON, P.C.

Bk (0

- Gary D. Fields
Brent P. Johnson
8480 East Orchard Road, Suite 5600
Englewood, CO 80111
(303) 689-9100

KX
Date: h /OO
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Date Mailed: 06/22/2000

Recelpt is acknowledged of this nonprovisional Patent Application. It will be considered in its order and you will be
notified as to the results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. Fees transmitted by
check or draft are subject to collection. Please vetify the accuracy of the data presented on this receipt. If an error
is noted on this Filing Receipt, please write to the Office of Initial Patent Examination's Customer Service
Center. Please provide a copy of this Filing Receipt with the cthanges noted thereon. If you received a
"Notice to File Missing Parts” for this application, please submit any corrections to this Filing Receipt with
your reply to the Notice. When the PTO processes the reply to the Notice, the PTO will generate another
Filing Receipt incorporating the requested corrections {if appropriate).

Applicant(s)
Edwin L. Adair, Castle Pines Village, CO ;

Jeffrey L. Adair, Highlands Ranch, CO :
Randall L. Adair, Denver, CO ;

Continuing Data as Claimed by Applicant
Fereign Applications

if Required, Foreign Filing License Granted 03/30/2000
** SMALL ENTITY **

Title .
Reduced area imaging devices

Preliminary Class
348

Data entry by : SHEFFEY, CATHERINE Team : OIPE Date: 06/22/2000
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1.53(d). This ficense is not retroactive. o i
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The grant of a ficense does not in any way lessen the responsibility of a licensee for the securi E{Of t é) sub‘jeg’i%t
matter as imposed by any Government contract or the provisions of existing laws relating to espionage.and +the
national security or the export of technical data. Licensees should apprise themselves of curreft reggiatkﬁéi
especially with respect to certain countries, of other agencies, patticularly the Office of Defense Tréde Euntrofsy
Depariment of State (with respect to Arms, Munitions and Implements of War {22 CFR 121-128)): %he Office of
Export Administration, Deparfment of Commerce (153 CFR 370.10 (j)); the Office of Foreign Asé:ej{s Control,
Department of Treasury (31 CFR Parts 500+) and the Department of Energy. .
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NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FCREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may st petition for a license under 37 CFR 512,
if a license is desired before the expiration of 6 months from the filing date of the application. If 8 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(D).

PLEASE NOTE the following information about the Filing Receipt:

= The articles such as "a," "an” and "the" are not included as the first words in the title of an application. They
are considered o be unnecessary to the understanding of the title.

* The words "new,” "improved,” "improvements in" or "relating to" are not included as first words in the title
of an application because a patent application, by nature, is a new idea or improvement.

* The tiie may be triuncated if it consists of more than 600 characters {telters and spaces combined).

¢+ The docket number allows a maximum of 25 characters,

+ If your application was submitted under 37 CFR 1.10, your filing date should be the "date in" found on the
Express Mail label. If there is a discrepancy, you should submit a request for a corrected Filing Receipt along
with & copy of the Express Mail label showing the "date in." )

Any corrections that may need to be done to your Filing Receipt should be directed to:

Assistant Commissicner for Patents
Office of Initial Patent Examination
Customer Service Center
Washington, DC 20231
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Application No. Applicani(s)
08/496,312 Adair et al.

Examiner Group Art Unit
Anand Rao 2713

Office Action Summary

[} Responsive to communication{s) filed on

" This actionis FINAL.

[ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed
in accordance with the practice under Ex parfe Quawg35 C.D. 11, 453 0.G. 213

A shortened statutory period for response to this action is set to expire 3 month{s), or thirty days, whichever is
longer, from the mailing date of this communication. Failure to respond within the period for response will cause the
appiication to become abandoned. {35 U.8.C. § 133). Extensions of time may be cbtained under the provisions of

37 CFR 1.138{=a).

Disposition of Claim

X Claim(s) 1-23 is/are pending in the applicat
Of the above, claim(s) is/are withdrawn from consideration

. Claim(s) is/are allowed.

X Claim({s} 1-23 is/are rejected.

T Claim(s) : is/are chiected o,

T Claims are subject (o restriction or election requirement.

Application Papers
" See the attached Notice of Draftsperson's Patent Drawing Review, PT0-943

T The drawingis} filed on is/are objected to by the Examiner.

" The proposad drawing correction, filed on is approved [ Uisapproved.

"t The specification is objected to by the Examiner.

[ The oath or declaration is objected to by the Examiner.

Priority under 35 U.8.C. § 119
1 Acknowledgement is made of a claim for foreign priority under 35 U.5.C. § 118(a}-{d).

TIAll T Bome* [None of the CERTIFIED copies of the priority documents have been

T received.

T received in Application No. (Series Code/Serial Number)

T received in this national stage application from the International Bureau (PCT Rule 17.2{(a)).

*Certified coples not received:
77 Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 118(e}.

Attachment({s} -
7" Notice of References Cited, PTO-892
™ information Disclosure Statement(s), PT0-1448, Paper No(s).
T interview Summary, PTO-413
"7 Notice of Draftspersen's Patent Drawing Review, PT0O-948
™t Notice of Informal Patent Application, PT0O-1562

--- SEE OFFICE ACTION ON THE FOLLOWING PAGES -

U § Patent and Trademark Office

PTO-326 {Rev. 9-85} Office Action Summary Partof Paperho. __ 5
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DETAILED ACTION

Drawings
i This application has been filed with informal drawings which are acceptable for
examination purposes only. See attached form US-PTO 94§ for specific informalities. Formal
drawings will be required when the application is allowed.
2. As per the Applicant’s instructions filed in Paper 5 on 2/11/00, claims 1-7 have been

canceled, and claims 8-23 have been added.

Specification

~

3. The lengthy specification has not been checked to the extent necessary to determine the
presence of all possible minor errors. Applicant's cooperation is requested in correcting any

errors of which applicant may become aware in the specification.

Double Patenting

4. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the "right to exclude” granted by a patent and to
prevent possible harassment by multiple assignees. See /n re Goodman, 11 F.3d 1046, 29
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); /n
re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); Inre Vogel, 422 F.2d 438, 164
USPQ 619 (CCPA 1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be used to
overcome an actual or provisional rejection based on a nonstatutory double patenting ground
provided the conflicting application or patent is shown to be commonly owned with this
application. See 37 CFR 1.130(b).
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Effective January 1, 1994, a registered attorney or agent of record may sign a terminal
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR 3.73(b).

s. Claims 9-13. 15-16, and 19-23 are rejected under the judicially created doctrine of
obviousness-type double patenting as being unpatentable over claims 1-5, 8, 6-7, 9, 11, and 28-30
of U.S. Patent No. 6,043,839, Although the conflicting claims are not identical, they are not
patentzbly distinct from each other because the claims of the application are recite the same
limitations as the patent, but omit the “...non-removable lens...” as in the patented claims.
However, it has long been held by established court léw that the omission of an element and its
function is an obvious modification, and thus does not render the claims of the application

patentably distinct over the patented claims, [ re Karlson 136 USPQ 84 (CCPA 1963} & Inre

Wilson, 153 USPQ 740 (CCPA 1967). For the Applicants’ benefit. the Examiner notes the word

for word correspondence in the respective groups of claims as the foliowing:

A). Claim 8 of the application corresponds to claim 1 of US Patent: 6,043.839.
B). Claim 9 of the application corresponds to claim 2 of US Patent: 6,043,839.
C). Claim 10 of the application corresponds to claim 3 of US Patent: 6,043.839.
D). Claim 11 of the application corresponds to claim 4 of US Patent: 6,043,839.
E). Claim 12 of the application corresponds to claim 5 of US Patent: 6,043,839.
F). Claim 13 of the application corresponds to claim 8 of US Patent: 6,043,839.

G). Claim 15 of the application corresponds to claim 6 of US Patent: 6,043,839
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H). Claim 16 of the application corresponds to claim 7 of US Patent: 6,043,839.
1). Claim 19 of the application corresponds to claim 9 of US Patent: 6,043,839,
7). Claim 20 of the application corresponds to ¢claim 11 of US Patent: 6,043.836.
K). Claim 21 of the application corresponds to claim 28 of US Patent: 6,043,839,
L). Claim 22 of the application corresponds to claim 29 of US Patent: 6,043,839,

M). Claim 23 of the application corresponds to claim 30 of US Patent: 6,043,839.

Claim Rejections - 35 USC § 103
0. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness

rejections set forth in this Office action:

{a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

7. Claims 8-10 and 14-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Pelchy et al. (hereinafter referred to as “Pelchy”) in view of the 6/97 Laser Focus article entitled
“Imaging options expand with CMOS technology” (hereinafter referred to as “Laser Focus™).

Pelchy discloses a reduced area imaging device (Pelchy: figure 4), comprising : an image
sensor lving in a first plane and including an array of pixels for receiving images thereon, said
image sensor producing a pre-video signal; (Pelchy: column 3, lines 45-50; column [, lines §-10),
a pre-video conductor for transmitting said pre-video signal from said first circuit board to a

second circuit board (Pelchy: column 4, lines 5-17); a first circuit board lying in second plane and
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longitudinally aligned with said image sensor, said first circuit board being connected to said pre-
video conductor at said second end thereof] said first circuit board including circuitry means for
converting said pre-video signal to a post-video signal for reception by a stand video device signal
for reception by a standard video device (Pelchy: column 3, lines 10-15 and 34-65); and a power
supply device coupled with said image sensor for driving said array of pixels, and electrically
coupled to said first circuit board for driving said circuit board (Pelchy: column 4, lines 17-25),
as specified in claim 8. However, Pelchy fails to disclose the that the image sensor further
includes timing and control circuitry means on said first plane and coupled to said pixel array such
as a CMOS imager (Pelchy: column 3, lines 45-50), even though the reference recognizes that
the use of a TAB imager could be also apply CMOS based imager (Pelchy: column 1, lines 7-10.
The Laser Focus article discioses that the use of a passive CMOS image sensor timing and controt
circuitry at each CMOS pixel (Laser Focus: third page, right most column, lines 32-60) is
preferable to using a CCD because the standard CCD imagers as contained by the original Pelchy
endoscope waste more power (Laser Focus: second page, leftmost column, lines 35-50).
Accordingly, given the Laser Focus article’s teaching of advantageously using a passive CMOS
image sensor, it would have been obvious for one of ordinary skill in the art to modify the Pelchy
apparatus by incorporating t};e Laser Focus article’s disclosed passive CMOS imager for the
standard Pelchy imager (Pelchy: figure 2, element 20) in order to minimize power consumption.
The Pelchy apparatus, as modified with the inclusion of the Laser Focus’s passive CMOS imager

which has timing and control circuitry at each pixel site, has all of the features of claim 8.
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Regarding claim 9, the Pelchy apparatus, as modified with the inclusion of the Laser
Focus’s passive CMOS imager which has timing and control circuitry at each pixel site, would
have the image sensor defining a profile area (Pelchy: figure 2, element 21: defining profile area).
and said first circuit board being positioned not to extend beyond said profile area (Pelchy: figure
2, element 28), ;15 specified.

Regarding claim 10, the Pelchy apparatus, as modified with the inclusion of the Laser
Focus's passive CMOS imager which has timing and control circuitry at each pixel site, has
a second circuit board electronically coupled with said first circuit board and said image sensor for
enhancing said pre-video signal as specified, and second circuit board being longitudinally aligned
with said first circuit board and said image sensor so as to not extend substantially beyond said
profile area (Pelchy: figure 2, element 27), as specified.

Regarding claim 13, the Pelchy apparatus, as modified with the inclusion of the Laser
Focus’s passive CMOS imager which has timing and control circuitry at each pixel site, has an
array of passive CMOS pixels which includes a photd diode and access transistor pair (Laser
Foeus: page 3, rightmost column, lines 28-38), as specified.

Regarding claim 14, the Pelchy apparatus, as modified with the inclusion of the Laser
Fogus’s active CMOS imagef‘which has timing and control circuitry at each pixel site, has an
amplifier for each individual pixel (Laser Focus: second page, rightmost column, lines 4-9), as in

the claim.
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Pelchy discloses a reduced area imaging device (Pelchy: figure 4}, comprising : an image
sensor lying in a first plane and including an array of pixels for receiving images thereon, said
image sensor producing a pre-video signal; (Pelchy: column 3, lines 45-50; column 1, lines 8-10),
a pre-video conductor for transmitting said pre-video signal from said first circuit board to a
second circuit Board (Pelchy: column 4, lines 5-17); a control box remote from said image sensor,
said contro] box including circuitry means for receiving said pre-video signal from the image
sensor as specified (Pelchy: column 3, lines 10-15); and a power supply device coupled with said
image sensor for driving said array of pixels, and electrically coupled to said first circuit board for
driving said circuit board (Pelchy: column 4, lines 17-25), as specified in claim 15. However,
Pelchy fails to disclose the that the image sensor further includes timing and contrel circuitry
means on said first plane and coupled to said pixel array such as a CMOS imager (Pelchy: column
3, lines 45-50), even though the reference recognizes that the use of a TAB imager could be also
apply CMOS based imager (Pelchy: column 1, lines 7-10). The Laser Focus article discloses that

the use of a passive CMOS image sensor timing and control circuitry at each CMOS pixel (Laser

Focus: third page, right most colum, lines 32-60) is preferable to using a CCD because the
standard CCD imagers as contained by the original Pelchy endoscope waste more power {(Laser
Focus: second page, leftmost column, lines 35-50). Aécordingly, given the Laser Focus article’s
teaching of advantageously using a passive CMOS image sensor. it would have been obvious for
one of ordinary skill in the art to modify the Pelchy apparatus by incorporating the Laser Focus

article’s disclosed passive CMOS imager for the standard Pelchy imager (Pelchy: figure 2,
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element 20) in order to minimize power consumption. The Pelchy apparatus, as modified with the
inclusion of the Laser Focus’s passive CMOS imager which has timing and control circuitry at
each pixel site, has all of the features of claim 15.

Regarding claim 16, the Pelchy apparatus, as modified with the inclusion of the Laser
Focus’s passivé‘CMOS imager which has timing and control circuitry at each pixel site, has
a supplementary circuit board electronically coupled with said first circuit board and said image
sensor for enhancing said pre-video signal as specified (Pelchy: figure 2, element 27), as specified.

Regarding claim 17, the Pelchy apparatus, as modified with the inclusion of the Laser
Focus's passive CMOS imager which has timing and control circuitry at each pixel site, has an
array of passive CMOS pixels which includes a photo diode and access transistor pair (Laser
Focus: page 3, rightmost column, lines 28-38), as specified.

Regarding claim 18, the Pelchy apparatus, as modified with the inclusion of the Laser
Focus’s active CMOS imager which has timing and control circuitry at each pixel site, has an
amplifier for each individual pixel (Laser Focus: second page, rightmost column, lines 4-9). as in
the claim.

& Claims 11-13, 19-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Pelchy in view of 6/97 Laser Focus article entitled “Imaging options expand with CMOS
technology” (hereinafter referred to as “Laser Focus™) and further in view of Danna et al.,

(hereinafter referred to as “Danna”).
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The Pelchy apparatus, as modified with the inclusion of the Laser Focus's passive CMOS
imager which has timing and control circuitry at each pixel site, has a majority of the features of
claims 11-12, but fails to disclose the parallel positioning of the circuit boards with the image
sensor board as in claims 11-12. Danna discloses that the parallel arrangement of an image sensor
and a circuit board in an endoscopic imaging housing in order to make the imaging head more
compact (Danna: column 4, lines 20-68) in order to reduce patient discom{fort (Danna: column 2.
lines 35-43). Accordingly, given the Danna teaching it would have been obvious for one of
ordinary skill in the art to modify the Pelchy-Laser Focus apparatus to have its CMOS imager and
circuitry boards aligned in a parallel fashion as taught by Danna in order to reduce patient
discomfort suffering to the larger arrangement as taught by the primary reference (Pelchy: figures
6-7). The Pelchy-Laser-Focus apparatus, further modified by Danna’s parallel implementation of
the image sensor and circuit board configuration, has all of the features of claims 11-12.

Peichy discloses a reduced area imaging device (Pelchy: figure 4), comprising : an image
sensor lying in a first plane and including an array of pixels for receiving images thereon (Pelchy:
column 3, lines 45-30; columa 1, lines 8-10); a circuit board longitudinally aligned with and
second plane and electrically coupled to with said image sensor, said first circuit board including
circuitry means for convertin:g said pre-video signal to a post-video signal for reception by a stand
video device signal for reception by a standard video device (Pelchy: column 3, lines 10-15 and
54-65); and a power supply device coupled with said image sensor for driving said array of pixels,

and electrically coupled to said first circuit board for driving said circuit board (Pelchy: column 4.
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lines 17-23), as specified in claim 19. However, Pelchy fails to disclose the that the image sensor
further includes timing and control circuitry means on said first plane and coupled to said pixel
array such as a CMOS imager (Pelchy: column 3, lines 45-50), even though the reference
recognizes that Fhe use of a TAB imager could be also apply CMOS based imager (Pelchy:
column 1, lines 7-10), and fails to disclose the parallel positioning of the circuit boards as in claim
19. The Laser Focus article discloses that the use of a passive CMOS image sensor timing and
control circuitry at each CMOS pixel (Laser Focus: third page, right most column, lines 32-60) is
preferable to using a CCD because the standard CCD imagers as contained by the original Pelchy
endoscope waste more power (Laser Focus: second page, leftmost column, lines 35-50).
Accordingly. given the Laser Focus article’s teaching of advantageously using a passive CMOS
image sensor, it would have been obvious for one of ordinary skiil in the art to modify the Pelchy
apparatus by incorporating the Laser Focus article’s disclosed passive CMOS imager for the
standard Pelchy imager (Pelchy: figure 2, element 20) in order to minimize power consumption.
The Pelchy apparatus, as modified with the inclusion of the Laser Focus’s passive CMOS imager
which has timing and control circuitry at each pixel site, has a majority of the features of claim 19,
but fails to disclose the parallel positioning of the circuit boards with the image sensor board as in
the claim 19. Danna discloseg that the parallel arrangement of an image sensor and a circuit board
in an endoscopic imaging housing in order to make the imaging head more compact (Danna:
column 4, lines 20-68) and thereby reducing patient discomfort (Danna: column 2, lines 35-45).

Accordingly, given the Danna teaching it would have been obvious for one of ordinary skill in the
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art to modify the Pelchy-Laser Focus apparatus to have it’s CMOS imager and circuitry boards
aligned in a parallel fashion as taught by Danna in order to reduce patient discomfort sutfer to the
larger arrangement as taught by the primary reference (Pelchy: figures 6-7). The Peichy-Laser-
Focus apparatus, further modified by Danna’s parallel implementation of the image sensor and
circuit board configuration, has all of the features of claim 19.

Regarding claim 20, the Pelchy-Laser-Focus apparatus, further modified by Danna’s
parallel implementation of the image sensor and circuit board configuration, has a supplementary
circuit board electronically coupled with said first circuit board and said image sensor for
enhancing said pre-video signal as specified (Pelchy: figure 2, element 27), as specitied.

Pelchy discloses a reduced area imaging device (Pelchy: figure 4), comprising : an image
sensor lying in a first plane and including an array of pixels for receiving images thereon (Pelchy:
column 3, lines 45-50; column 1, lines 8-10); a circuit board longitudinally aligned with and
second plane and electrically coupled to with said image sensor, said first circuit board including
circuitry means for converting said pre-video signal to a post-video signal for reception by a stand
video device signal for reception by a standard video device (Pelchy: column 3, lines 10-15 and
54-65); a contro} box remote from said image sensor, said control box including circuitry means
for receiving said pre-video signal from the image sensor as specified (Pelchy: column 3, lines 10-
15): and a power supply device coupled with said image sensor for driving said array of pixels,
and electrically coupled to said first circuit board for driving said circuit board (Pelchy: column 4,

lines 17-25), as specified in claim 21. However, Pelchy fails to disclose the that the image sensor
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is a CMOS image and further includes timing and control circuitry means thereon, even though
the reference recognizes that the use of a TAB imager could be also apply CMOS based imager
{(Peichy: column 1, lines 7-10), and fails to disclose the parallel positioning of the circuit boards as
in claim 28. The Laser Focus article discloses that the use of a active CMOS image sensor timing
and control circuitry at each CMOS pixel (Laser Focus: second page, rightmost column, lines 4-8)
is preferable to using a CCD because the standard CCD imagers as contained by the original
Pelchy endoscope waste more power (Laser Focus: second page, lefimost column, lines 35-50).
Accordingly, given the Laser Focus article’s teaching of advantageously using a active CMOS
image sensor, it would have been obvious for one of ordinary skill in the art to modify the Pelchy
apparatus by incorporating the Laser Focus article’s disclosed active CMOS imager for the
standard Pelchy imager (Pelchy: figure 2, element 20) in order to minimize power consumption.
The Pelchy apparatus, as modified with the inclusion of the Laser Focus’s active CMOS imager
which has timing and control circuitry at each pixel site, has all of the features of . of claim 28, but
fails to disclose the parallel positioning of the circuit boards with the image sensor board as in the
claim 21. Danna discloses that the parallel arrangement of an image sensor and a circuit board m
an endoscopic imaging housing in order to make the imaging head more compact (Danna: column
4, lines 20-68) in order to reduce patient discomfort (Danna: column 2, lines 35-45). Accordingly.
given the Danna teaching it would have been obvious for one of ordinary skill in the art to modify
the Pelchy-Laser Focus apparatus to have it’s CMOS imager and circuitry boards aligned in a

parallel fashion as taught by Danna in order to reduce patient discomfort suffer to the larger

Patent Owner Cellect, LL.C
Ex. 2042, p. 95



Serial Number: 09/496,312 Page i3

Art Unit: 2713

arrangement as taught by the primary reference (Pelchy: figures 6-7). The Pelchy-Laser-Focus
apparatus, further modified by Danna’s parallel implementation of the image sensor and circuit
board configuration, has all of the features of claim 30.

Regarding claim 22, the Pelchy-Laser-Focus apparatus, further modified by Danna’s
parallel implementation of the image sensor and circuit board configuration, has an array of
passive CMOS pixels which includes a photo diode and access transistor pair (Laser Focus: third
page, rightmost column, lines 28-38), as specified.

Regarding claim 23, Pelchy-Laser-Focus apparatus, further modified by Danna’s parallel
implementation of the image sensor and circuit board configuration, has an amplifier for each

individual pixel (Laser Focus: second page, rightmost column, lines 4-9), as in the claim.
Conclusion

9. Any inquiry concerning this communication or earlier communications from the examiner

should be directed to Anand Rao whose telephone number is (703)-305-4813 .

asr ANDY R .
September 28, 2000 " -k
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(1} Andy Rao- USPTO. (3} .

(2) Brent Johnson, H__.
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Substance of Interview including description of the general nature of what was agreed (o if an agreement was
reached, or any other comments: See Continuation Sheet .

{A fuller description, if necessary, and a copy of the amendments which the examiner agreed wouid render the claims
allowabie, if available, must be attached, Also, where no copy of the amendments that wouid render the claims ‘
allowabie is available, a summary thereof must be atiached.)

DEJ 1t is not necessary for applicant to provide a separate record of the substance of the interview(if box is
checked).

Unless the paragraph above has been checked, THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION
MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office
action has already been filed, APPLICANT IS GIVEN ONE MONTH FROM THIS INTERVIEW DATE TG FiLE A
STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of inferview requirements on
reverse side or on atiached sheet.

ANDY

PRIMARY
.//
Examiner Note: You must sign this form unless itis an o

Attachment to & signed Office action. Examiner's signature, if required

AMINER

U.S Paten: and Trademark Office
PT0-413 (Rev. 03- 98) Interview Summary Paper No. 8.
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St :ary of Record of Interview Requirements

Manuai of F'at'en: Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A co‘mpi_ele written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
anplication whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b}
In every instance where reconsideration is requested in view of an interview with an examiner, a complete wrilten statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessily for reply to Cffice action as specified in §§ 1.111, 1.135. ({35 U.5.C. 132)

37 CFR §1.2 Business 1o be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The perscnal attendance of applicants or thelr altorneys or agents at the Palent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No atiention vili be paid 1o
any alleged oral promise, stipulation, or understanding in refation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is tself
incomplete through the fallure to record the substance of interviews.

it is the responsibility of the applicant or the afforney or agent to make the substance of an interview of record in the application file. uniess
the examiner indicates he or she will do so, it is the examiner's responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand poriion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant {or attorney ar agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is malied to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the foliowing information:

- Application Number (Series Code and Serial Number)

- Name of applicant

-~ Name of examiner

—  Date of interview

- Type of interview (telephonic, video-conference, or personal)

—~  Name of participant(s) (applicant, atterney or agent, examiner, other PTC personnel, etc.)

— Anindication whether or not an exhibit was shown or & demonstration conducted

-  Anidentification of the specific prior art discussed

—  Anindication whether an agreement was reached and if so, & description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being affowable). Note: Agreement as to allowability is tentative and does
nof restrict further action by the examiner fo the contrary,

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Cffice action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case
unless both applicant and examiner agree that the examiner will record same. Where the examiner agrees to record the substance of the interview,
or when it is adequately recorded on the Form or in an attachment to the Form, the examiner should check the appropriate box at the bottom of the
Form which informs the applicant that the submission of a separate record of the substance of the interview as a supplement to the Form is not
required.
I It should be noted, however, that the interview Summary Form will not normally be considered a complete and proper recordation of the
interview unless it includes, or is supplemented by the applicant or the examiner to include, all of the appiicable items required below concerning the

subsiance of the interview.

A complete and proper recordation of the substance of any interview should include at [east the following appiicable items:

1} A brief description of the nature of any exhibit shown or any demonstration conducted.

2y an identification of the claims discussed,

3} an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5} a brief identification of the general thyust of the principal arguments presented to the examiner,
(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
exarminer can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive {o the examiner.)

6} & general indication of any other pertinent malters discussed, and

7) if appropriate, the general results or outcome of the inferview unless already described in the Interview Summary Form completed By

the examiner.

Examiners are expected to carefuily review the applicant's record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner fo Check for Accuracy
If the claims are allowable for other reasons of record, the examiner should send a lelter setting forth the examiner's version of the

statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.

-
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Continuation Sheet (PT0-413) Application No. 09/486,312

Continuation of Substance of interview inciuding description of the general nature of what was agreed to if an
agreement was reached, or any other comments: Mr. Johnson and the Examiner discussed the nature of the proposed
amendment which wouid now incorporaie the "seriaily formatted...” limitations inte the independent claims 8, 15, 19.
and 21.The Examiner noted that such an amendment to the independent claims would place the application in a
favorable condition for allowance, and further obviate the double patenting rejection. Mr. Johnson informed the
Examiner that the proposed amendment would be formally submitted for the Examiner's consideration.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: Group Art Unit: 2713
ADAIR, et al. Examiner: Andy Rao
Serial No.: 09/496,312 REQUEST FOR EXTENSION -
OF TIME

Filed: February 1, 2000

Atty. File No.: 7018-23-CIP2-CON CERTIFICATE OF MAILING
I HEREBY CERTIFY THAT THIS CORRESPONDENCE 8
BEING DEPOSITED WITH THE UNITED STATES POSTAL
SERVICE AS FIRST CLASS MAIL IN AN ENVELOPE
ADDRESSED TO COMMISSIONER OF PATENTS AND
TRADEMARKS, WASHINGTON, DC 20231 ON March 16, 2001.

Commissioner of Patents SHERIDAN ROSS P.C.
Washington, D.C. 20231 BY: %M { W

Dear Sir:

For:  "REDUCED AREA IMAGING
DEVICES"

R N N N N

Applicants, through their attorneys, respectfully petition for an extension of time under 37
CFR § 1.136(a) of three (3) months to respond to the Office Action mailed on September 29, 2000,
with respect to the above-identified application, thereby extending ﬂze periad for response from
December 29, 2000, to March 29, 2001.
Fnclosed is a check in the amount of $390.00 as payment for the extension fee. Please credit
any overpavment or debit any underpayment to Deposit Account No. 19-1970.
Respectfully submitted,

SHERIDAN ROSS P.C.

e
P

By: \ﬁézi\k x )e‘u«-—

Brent P. Tohnson
Registration No. 38,031
1560 Broadway, Suite 1200
Denver, Colorado 80202-5141
) (303) 863-9700
21 o

I

Date:

Patent Owner Cellect, LL.C
Ex. 2042, p. 101



) /ﬁf@“
SONE a

—~——e__ Pleasec amend claumn 8 as follows:

th

10

K MAR 2 1 201 .
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B

é?/ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: Group Art Unit: 2713

ADAIR, et al. Examiner: Andy Rao

Serial No.: 09/496,312 AMENDMENT

Filed: February 1, 2000

Atty, Tile No.; 7018-23-CIP2-CON CERTIFICATE OF MARING
| HEREBY CERTIFY THAT THIS CORRESPONDENCE IS
BEING DEPOSITED WITH THE UNITED STATES POSTAL
SERVICE AS FIRST CLASS MAIL IN AN ENVELOPE
ADDRESSED TO ASSISTANT COMMISSIONER FOR
PATENTS, WASHINGTON, DC 20231 ON March 18, 2001,

Forr "REDUCED AREA IMAGING

)
)
)
)
)
)
)
)
)
)
)
IMAGING DEVICES” )

SHERIRAN ROSS P.C.

Commissior P - . g
missioner of Patents By ?(WM& f W

Washington, D.C. 20231

Sir:
The following proposed Amendment is responsive to the Office Action dated September 29,

2000.

IN THE CLAIMS:

} ? (Amended) A reduced area imaging device comprising:
‘an image sensor lying in a first plane and including an array of CMOS pixels for receiving
images thereon, said image sensor further including circuitry means on said first plane and coupled
to said array of CMOS pixels for timing and control of said array of CMOS pixels, said image sensor
producing a pre-video signal, said pre-video signal comprising serial formatted data reflective of
image data from the pixel array which is arranged 1n a plurality of rows and columns;

a pre-video conductor. for fransmitting said pre-video signal, said pre-video signal capable
of being carried for transmission by a single wire conductor of said pre-video conductor, said pre-
video conductor having first and second ends. ¢aid first end communicating with said image sensor;

a firsteircuit board lying in a second plane and longitudinalily aligned with said image sensor.
said first circwit board being connected to said pre-video conductor at said second end thereof. said
first circuit board including circuitry means for converting said pre-video signal to & post-video

signal for reception by a standard video device; and

Patent Owner Cellect, LL.C
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"5 Mj a power supply electrically coupled with said image sensor for driving said array of pixels
LT

and said timing and control means, and electrically coupled to said first circuit board for driving said

~_cureuit board.

Please amend claim 15 as follows: e i

— 1 il

% /J/Sfa (Amended) A reduced area imaging device comprising:

an image sensor lying in a first plane and including an array of CMOS pixels for receiving

images thereon, said image sensor further including circuitry means on said first plane and coupled

to said array of CMOS pixels for timing and control of said array of CMOS pixels, said image sensor

5 producing a pré—video signal, said pre-video signal comprising serial formatted data reflective of

/%;‘I ,L image data from the array of CMOS pixels which is arranged in a plurality of rows and columns;

= a pre-video conductor communicating with said array of CMOS pixels, said pre-video

conductor for transmitting said pre-video signal, said pre-video signal capable of being carried for
transmission by a single wire conductor of said pre-video conductor;

10 a contro} box remote from said image sensor, said control box including a circuitry means
for receiving said pre-video signal from said pre-video conductor and for converting said pre-video
signal to a post-video signal which may be received by a standard video device; and

a power supply coupled to said control box and said image sensor for providing power

thereto.

e I U ettt ey T

4

o o
Piease cancel claims 19-23 without prejudice.

Attached hereto is a marked-up version of the changes made to the claims by the current
Amendment. The attached page is captioned “VERSION WITH MARKINGS TO SHOW
CHANGES MADE”

REMARKS
Applicant’s attorney greatly appreciates the Examiner’s review of the Proposed Amendment,
discussed in the brief telephonic interview on March 15, 2001. The Amendment filed herewith is
identical to the Proposed Amendment. It was understood that the amendments to Claims 8 and 15
clearly distinguished over the prior art of record. Also, it was understood that these amendments also

resulted in the Examiner withdrawing the non-statutory double patenting rejection.
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\,_,\ j Applicant has made a sincere effort to place this application in a condition for allowance;

"7& Tsw&) erefore, such favorable action is eamestly solicited.

Respeetfully submitted,
SHERIDAN ROSS P.C.

4’/.
E..} \J

BrentP.J oimson,.\_Egsq.
Registration No. 38.031
1560 Broadway, Suite 1200
‘ Denver, CO 80202
= (303) 863-9700
Date,__~f ig [ T4

1
;
- P

A
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Please amend claim 8 as follows:

8. (Amended) A reduced area imaging device comprising:

an image sensor lying in a first plane and including an array of CMOS pixels for receiving
images thereon, said image sensor further including circuitry means on said first plane and coﬁbled
to said array of CMOS pixels for timing and control of said array of CMOS pixels, said image sensor

producing a pre-video signal, said pre-video signal comprising serial formatted data reflective of

image data from the pixel arrav which is arranged in a plurality of rows and columns:

a pre-video conductor for transmitting said pre-video signal, said pre-video signal capable

of being carried for transmission by a single wire conductor of said pre-video conductor. said pre-

video conductor having first and second ends, said first end communicating with said image sensor;
a first circuit board lving in a second plane and longitudinally aligned with said image sensor,
said first circuit board being [conducted] connected to said pre-video conductor at said second end
thereof, said first circuit board including circuitry means for converting said pre-video signal to a
post-video signal for [direct] reception by a standard video device; and
a power supply electrically coupled with said image sensor for driving said array of pixels
and said timing and control means, and electrically coupled to said first circuit board for driving said

circutt board.

Please amend claim 15 as follows:

15. (Amended) A reduced area imaging device comprising:

an image sensor lying in a first plane and including an array of CMOS pixels for receiving
images thereon. said image sensor further including circuitry means on said first plane and coupled

to said array of CMOS pixels for timing and control of said array of CMOS pixels. said image sensor

producing a pre-video signall said pre-video signal comprising serial formatted data reflective of

imave data from the array of CMOS pixels which is arranged in a plurality of rows and columns:

a pre-video conductor communicating with said array of CMOS pixels. said pre-video

conductor for transmittine said pre-video signal. said pre-video signal capabie of being carried for

transmission bv a single wire conductor of said pre-video conductor:
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a contro! box remote from said image sensor, said control box including a circuitry means

for receiving said pre-video signal from said [image sensor] pre-video conductor and for converting
said pre-video signal 1o a post-video signal which may be received by a standard video device; and

a power supply coupled to said control box and said image sensor for providing power

thereto.

Please cancel claims 19-23 without prejudice.
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§ %r’n UNITED STk £5 DEPARTMENT OF COMMERCE

5 5 Patent and Trademark Office

% & Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Stareg of Washington, D.C. 20231

| appucaTioNNo. | FLnaDate | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |

j i EXAMINER ’

-

[ amTuniT PAPER NUMBER |

|

DATE MAILED:

Please find below and/or attached an Office communication concerning this application or
proceeding.

Conumnissioner of Patents and Trademarks

PTO-90C {Rev. 2/95) 1- File Copy
.5, GPO: 2000-473.000/44602
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- Application No. Applicant(s)
. ay- (8/486 312
Notice of Allowability porn. 3t e
Andy S. Rao 2613

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previcusly mailed), a Notice of Allowance and issue Fee Due or other appropriate communication will be mailed in due course.

This communication is responsive {o the amendment filed in Paper 8on 3/21/01..

The allowed claim(s) isfare 8-18 (respeciively renumbered as claims 1-11).
The drawings filed on 07 February 2000 are acceptable.

Acknowledgment is made of a claim for foreign priority under 35 U.5.C. § 118(a)-(d}.
a) ] Al py[] Some* ¢)[J None ofthe CERTIFIED cepies of the priority documents have been

1. [0 received.
2. [ received in Application No. (Series Code / Seriat Number).

> e N
OXKE

3. [J received in this national stage application from the International Bureau (PCT Rule 17.2{a)).
* Certified copies not received:
5. 7] Acknowledgement is made of  claim for domestic priority under 35 U.S.C. & 118(e}.

A SHORTENED STATUTORY PERIOD FOR REPLY to comply with the requirements noted below is set to EXPIRE
THREE MONTHS FROM THE “DATE MAILED” of this Office Action. Failure to timely comply will resuit in
ABANDONMENT of this application. Extensions of time may be avaitable under the provisions of 37 CFR 1.136(a).

6. ] Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION (PTO-152) which gives reason(s) why
the oath or declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.

7.3 Applicant MUST submit NEW FORMAL DRAWINGS
(@) ] because the originally filed drawings were declared by applicant to be infermal

(0) 0 including changes required by the Notice of Draftsperson's Patent Drawing Review( PT0-648) attached

1) [T hereto or 2)] to PaperNo. ____.
{¢y[© including changes required by the proposed drawing correction filed ______, which has been approved by the examiner.
() [ inciuding changes required by the attached Examiner's Amendment / Comment.

identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the reverse side of the
drawings. The drawings should be filed as a separate paper with a transmittal letter addressed to the Official
Draftsperson.

8. [] Note the attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Any reply to this letter sheuld include, in the upper right hand corner, the APPLICATION NUMBER (SERIES CODE / SERIAL NUMBER). If
applicant has received a Notice of Allowance and Issue Fee Due, the ISSUE BATCH NUMBER and DATE ofthe NOTICE OF
ALLOWANCE should also be included.

Attachment(s)

17 Notice of References Cited {PTO-882) 27 Notice of Informal Patent Application (PTO-152)

3 Notice of Drafiperson's Patent Drawing Review (PTO-948) 407 interview Summary (PTO-413), Paper No.____ .

57 Information Disclosure Statements (PTO-1449), Paper No, ___ B[] Examiner's Amendment/Comiment

7{71 Examiner's Comment Regarding Requirement for Deposit 8 Examiner's Statement of Reasons for Allowance
of Biological Materiat 9] Other

ANDY BAC
PRI XAMINER
.S, Patent and Trademark Cffice

PTO-37 (Rev. 3-88) Notice of Allowability Part of Paper No. @ .
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Application/Control Number: 09/496,312 Page 2

Art Unit: 2613

Allowable Subject Matter

1. As per the Applicant’s instructions filed in Paper 8 on 3/21/01, claims 19-23 have been
canceled,

2. Claims 8-18 are allowed.

Independent claims 8 and 15 now recite the reduced area imaging device comprising “an
image sensor. .. prevideo signal comprising serial formatted data reflective of the image data from
the array of CMOS pixels...” as in the claims. This feature is not obvious nor anticipated over
the art of record. Dependent claims 9-14, and 16-18 are allowed for the same reasons concerning

the independent claims.

Conclusion
3. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Andy S. Rao whose telephone number is (703)-305-4813. The
examiner can normally be reached on Monday-Friday 8 hours.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Chris S, Kelley can be reached on (703)-305-4856. The fax phone numbers for the
organization where this application or proceeding is assigned are (703)-308-5359 for regular
communications and (703)-308-5359 for After Final communications.

Any inquiry of a general nature or relating to the status of this application or proceeding

should be directed to the receptionist whose telephone number is (703)-305-4700.
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Application/Control Number: 09/496,312 Page 3

Art Unit: 2613

Andy S. Rao ANDY A
Primary Examiner PRI EXAMINER
Art Unit 2613

asr
April 5, 2001
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=y OF%% | UNITED S$TATES DEPARTMENT OF COMMERDE
f‘ Y Patent and Trademark Office
T

APPLICATION NO. E T FILING DAYE TOTAL CLAIMS EXAMINER AND GROUP ART UNIT DATE MAILED

First Named
Applicant

TITLEOF. . |
IWVENTION .

1
ATTY'S DOCKET NO. CLASS-BUBCLASS BATGH NO. APPLN. TYPE SMALL ENTITY | FEE DUE ; DATE DUE

1

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATERT,
FROSECUTION ON THE MERITS IS CLOSED.

THE ISSUE FEE MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING DATE OF THIS NOTICE OR THIS
AFPPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD CANNOT BE EXTENDEDR.

HOW TO BESFOND TO THIS NOTICE:

I. Feaview the SMALL ENTITY status shown above. ]
i 1he SMALL ENTITY is shown as YES, verify your if the SMALL ENTITY is shown as NO:
current SMALL ENTITY status:

A, 1f the status is changed, pay twice the amount of the
FEE DUE shown above and notify the Patent and
Trademark Office of the change in status, or

2. lf the siatus is the same, pay the FEE-DUE shown i B _ ]
above. : | B. File verified staternent of Small Entity Status before, or with,

payment of 1/2 the FEE DUE shown above.

A. Pay FEE DUE shown above, or

i, Par:tsé’iigssue Fee Transmitial should be completed and returned to the Patent and Trademark Cffice (PTO) with your
ISSUE FEE. Even if the ISSUE FEE has already been paid by charge to deposit account, Part B [ssue Fee Transmittal
should be completed and returned. If you are charging the 1SSUE FEE to your deposit account, section “4b” of Part
B-issue Fee Transmitial should be completed and an extra copy of the form should be submitied.

1. All communications regarding this application must give application number and batch number.

Piease direct ail communications prior 1o issuance to Box ISSUE FEE unless advised 10 the contrary.

IMPORTANT REMINDER: Utility patenis issuing on applications filed on or after Dec. 12, 1980 may reqiiire payment ¢f
rraintenance fees. It is patentee’s respensibility to ensurs timely payment of mainienance
foes when due.

2o

PYOL-85 (REY. 10-958) Approved for use through 06/30/58. (0651-0033})
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Tl T

A reduced area imaging device is provided for use in medical or
dental inslruﬁlents such as an endoscope. In one configuration of the
imaging device, the image sensor is placed remote from the remaining

5 circuitry. In another configurmation, all of the gircuitry to include the image
sensor is placed in a stacked fashion at the same location. Ip a first
embodiment of the invention, the entire imaging device can be placed at the
distal tip of an endoscope. In a second embodiment, the image sensof is
remote from the remaining circuitry eccording to the first configuration,

10 and wherein a controf box can be prévided which communjcates with the
image sensor and is placed remotely from the endoscope. In yet another
emnbodiment, the irpaging device can be incorporated in the housing of a
standard medical camera which is adapted for use with traditional rod lens
endoscopes. In any of the embodiments, the image sensar may be placed

15 alone on a first circuit board, ot timing and control circuits may be included
on the first circuit board containing the image sensor. One or mare video
processmg boards can be stacked in a longitudinal fashion with respect 1o
the first board, or the video processéng boards may be placed in the control

box.
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UNITED STATES DEPAT™ " .NT OF COMMERCE
Patent andTrademark Of

Address; COMMISSIONER OF RATE.., . AND TRADEMARKS
Washington, D.C. 20231

'1 APPLICATION NUMBER FILING DATE FIRST NAMED APPLICANT | ATTORNEY DOCKET NO.

| EXAMINER |

| ART UNIT PAPEANUMBER |

/{
DATE MAILED: =
Response to Rule 312
Communicaiion
(] The petition filed under 37 CFR 1.312(b) is granted. The paper has been
forwarded to the examiner for consideration on the merits.
Director,

- Patent £xamining Group

] The amendment fited Z////é}/ﬁ [ under 37 CFR 1.312 has been
considered, and has been! 7/ °
e

E‘/;n":ered.

1 entered as directed 1o matters of form not affecting the scope of the invention (Order 3311).

1 disapproved. See explanation below.

[ entered in part. See explanation below.

YawiS
e

FORM PTOL-271 (REV. 1/06)
*U.S. GRO: 1987 422-204/6000°
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Atty. File No.: 7018-23-CIP2-CON

UEXPRESS MAIL'™ MAILING LABEL NUMBER: EL6860644955US
DATE OF DEPOSIT:  August 13, 2001

s
oy,
e the Application of: ) Z’i 277
) / !L-»—‘
ADAIR et al. )
) NOTIFICATION OF CHANGE OF
Serial No.:  09/496,312 ) SMALL ENTITY STATUS AND
) PAYMENT OF DEFICIENCY IN
Filed: February 1, 2000 ) ISSUE ¥EE
)
)
)

For:  "REDUCED AREA IMAGING DEVICES” )

i HEREBY CERTIFY THAY THIS NEW APPLICATION AND THE
DOCUMENTS REFERRED TG AS ENCLOSED THEREIN ARE BEING
DEPOSITED WITH THE UNITED STATES POSTAL SERVICE "EXPRESS

BOX I'SS,EE FEE MAIL POST OFFICE TO ADDRESSEE® SERVICE UNDER 37 C.F.R.
Commissioner of Patents ; 1.10 ON THE DATE INDICATED ABOVE AND IS ADDRESSED TG THE

. COMMISSIONER OF PATENTS AND TRADEMARKS, WASHINGTON, D.C.
Washington, D.C. 20231 20731

Dear Sir/Madam: SIGNATURE:W W

In review of the above-identified application, it was noted that the small entity fee was
inadvertently paid for the Issue Fee. Applicant’s small entity status changed effective May 25, 2001,
and the Issue Fee was paid on June 13, 2001. In accordance with 37 C.F.R. §1.28, Applicant hereby
states that the failure to pay the large entity fee was inadvertent with no intent to deceive. Any other
fees due in connection with the change in small entity status may be charged to Deposit Account No.
19-1970. Therefore, it is respectfully requested that the enclosed fee be accepted, and the Patent
Office acknowledge the change in status. Please contact the undersigned with any questions
concerning the foregoing.

Respectfully submitted,

R SHERIDAN ROSS P.C.

OFFICE OF PET
08-13-2001 w ){
1.8, Putent & TMOfe/TM wail Ropt Ot 478 N//

Brent P. Johitson

Registration No. 38,031

1560 Broadway, Suite 1200
Denver, Colorado 80202-5141
(303) 863-9700

t"'ﬁ‘?‘

(“”1
J“)

bl

Date: 9//3}/ of
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Ve UNITED STATES PATENT AND TRADEMARK QFFICE

17
z

COMMISSICNER FOR PATENTS

UNITED STATES PATENT AND TRADEMARK OFFICE
WasHiNGTON, D.C. 2023

waw. Usptc gov

Paper No. 13

FIELDS & JOHNSON PC
8480 EAST ORCHARD ROAD
SUITE 5600 COPY MAILED
ENGLEWOOD, CO 80111

AUG 2 8§ 2001
In re Patent No. 6,275,255 : OFFICE OF PETITIONS
Issue Date: August 14, 2001 :
Application No. 09/496,312 : NOTICE

Filed: February 1, 2000
Attorney Docket No. 7018-23-CIP2-CON

This is a notice regarding your request for acceptance of a fee deficiency submission
under 37 CFR 1.28. On September 1, 1998, the Court of Appeals for the Federal
Circuit held that 37 CFR 1.28(c) is the sole provision governing the time for
correction of the erroneous payment of the issue fee as a small entity. See DH

Technology v. Synergystex International, Inc. 154 F.3d 1333, 47 USPQ2d
1865 (Fed. Cir. Sept. 1, 1998).

The Office no longer investigates or rejects original or reissue applications under 37
CFR 1.56. 1098 Off. Gaz. Pat. Office 502 (January 3, 1989). Therefore, nothing
in this Notice is intended to imply that an investigation was done.

Your fee deficiency submission under 37 CFR 1.28 is hereby ACCEPTED.

Inquiries related to this communication should be directed to the Office of Petitions
Staff at (703) 305-9285.

This file is being forwarded to Files Repository.

an Layrmon
Petitions Examiner
Office of Petitions
Office of the Deputy Commissioner
for Patent Examination Policy

cc:  SHERIDAN ROSS
1560 BROADWAY
SUITE 1200
DENVER, CO 80202-5141
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UNITED STATES DEPAR! QOF COMMERCE
Patent and Trademar. woffice
ASSISTANT SECRETARY AND COMMISSIONER

QF PATENTS AND TRADEMARKS
Washington, D.C. 20231

CHANGE OF ADDRESS/POWER OF ATTORNEY

FILE LOCATION 8200 SERIAL NUMBER 09486312 PATENT NUMBER 6275255
THE CORRESPONDENCE ADDRESS HAS BEEN CHANGED TO CUSTOMER # 22442
THE PRACTITIONERS OF RECORD HAVE BEEN CHANGED TO CUSTOMER # 22442
THE FEE ADDRESS HAS BEEN CHANGED TO CUSTOMER # 22442
ON 02/19/02 THE ADDRESS OF RECORD FOR CUSTOMER NUMBER 22442 IS:

SHERIDAN ROSS PC
1560 BROADWAY
SUITE 1200
DENVER CO 80202

AND THE PRACTITICONERS OF RECORD FOR CUSTOMER NUMBER 22442 ARE:

280863 29127 31071 31328 31713 32020 33005 33374 35536 37739
38031 38172 38842 39617 40638 42460 424989 42754 42801 44189
45246 46299 47999 48640

PTO INSTRUGCTIONS: PLEASE TAKE THE FOLLOWING ACTION WHEN THE
CORRESPONDENCE ADDRESS HAS BEEN CHANGED TO CUSTOMER NUMBER:
RECORD, ON THE NEXT AVAILABLE CONTENTS LINE OF THE FILE JACKET,

" ADDRESS CHANGE TO CUSTOMER NUMBER’. LINE THROUGH THE QLD
ADDRESS ON THE FILE JACKET LABEL AND ENTER ONLY THE ' CUSTOMER
NUMBER’ AS THE NEW ADDRESS. FILE THIS LETTER IN THE FILE JACKET.
WHEN ABOVE CHANGES ARE ONLY TO FEE ADDRESS AND/OR PRACTITIONERS
OF RECORD, FILE LETTER IN THE FILE JACKET.

THIS FILE IS ASSIGNED TO GAU 2613.

PTO-FNMD
TALBCOT-1/87
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Thade Me Application of:
ADAIR et al.

Patent No.: 6,275,255
Issued: August 14, 2001
Atty. File No.: 7018-23-CIP2-CON

For: “REDUCED AREA IMAGING
DEVICES”

Assistant Commissioner for Patents
Washington, D.C. 20231

Dear Sir:

)
)
)
)
)
)
)
)
)
)
)
)

f 4" ™
'> = }/

7 IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

CONFIRMATION OF ADDRESS
CHANGE OF
ATTORNEY OF RECORD

CERTIFICATE OF MAILING

| HEREBY CERTIFY THAT THIS CORRESPONDENCE IS
BEING DEPOSITED WITH THE UNITED STATES POSTAL
SERVICE AS FIRST CLASS MAIL IN AN ENVELOPE
ADDRESSED TO COMMISSIONER OF PATENTS,
WASHINGTON, D.C., 20231 ON S5 {02 .

[

SHERIDAN ROSS P.C.
, i s, A7
. Chadhond  ioegud
S

v

A Notice of Change of Address for Attorney of Record was mailed on June 13, 2001.

We received a date stamped postcard receipt from the U.S. PTO indicating receipt on June 19,

2001. A response was received from the Office of Petitions indicating our old address. The

current address for the application is as listed below. If this address for some reason is not

currently entered, it is respectfully requested that the U.S. Patent records show the below address.

The current address is:

Sheridan Ross P.C.
1560 Broadway

Suite 1200

Denver, CO 80202-5141

|
[ /o

f>

Date: i

T

Respectfully submitted,

SHERIDAN ROSS P.C.

By:

Mi :

Brent P. ﬁ;ﬁllmson

Registration No. 38.031

1560 Broadway, Suite 1200
Denver, Colorado 80202-5141
(303) 863-9700
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Application or Docket MNumber
PATENT APPLICATION FEE DETERMINATICN RECORD
Effective December 29, 1999 Y s
CLAIMS AS FILED - PART SMALL ENTITY GTHER THAN
(Column 1) (Column 2) TYPE 7777 OR  SMALL ENTITY
=
FOR NUMBER FILED NUMBER EXTRA ATE FEE mATE s
BASIC FEE : ' 345.00 10n 5380.00
TOTAL CLAIMS 5 minus 20= {*  ——— X 9 ol X$18=
INDEPENDENT CLAIMS Y minus 3 = . X39= §_- oR X78=
eI
MULTIPLE DEPENDENT CLAIM PRESENT
' +130= oRl +260=
* If the difier ‘ f i 1 ter “0" i - TOVTAL
If the difference In column 1 is less than zero, enter 0" in column 2 FOTAL =553/ |OR TOTAL
CLAIMS AS AMENDED - PART I ' OTHER THAN
CLAIMS o : HIGHEST rGh
< REMAINING NUMBER PRESENT = i TIoNAS J—
= AFTER w0 pREVIOUSLY EXTRA RATE | TIONAL RATE
Y AMENDMENT | =70 0 PAID FOR FEE
=4 . . "
% Total # Minus *x = ¥% O= omi AB1E=
% independent |« Minus wan = Y30= on Y78
FIEST PRESENTATION OF MULTIPLE DEPENDENT CLAIM
+130= OR | +280=
TOTAL TOTAL
ACDIT. FEE OR spoit. Fes
(Column 1) {(Column 2} {Column 3)
CLAIMS RO HIGREST ADDL
el PEMAINING Pt NUMBER PRESENT VST S -
& AFTER Cail PREVIOUSLY EXTRA RATE TIONAL RATE
] AMENOMENT | @7 727l PAID FOR CEE
= |- )
S | Total Minus - = X% 9= OR | X818~
i in dent * i ELEd = -
= Independent Minus X530 on 78
= 1 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM
+130= OR | +260=
TOTAL TOTAL
ADDIT. FEE OR appiT, Fee
{Column 1} {Column 2} (Column 3}
CLAIMS RIGHEST .
O AEMAINING NUMBER PRESENT _ALDI- I e
e AFTER PREVIOUSLY EXTRA RATE 3TIOGNAL RATE § TIONAL
& AMENDMENT PAID FOR FEE coe
=
o | Tolal * Minus % = Qu Y18
= x$ ori A3
i nE s Minus orr =
% ndepende Y302 on 78
FIRST PRESENTATION OF MULTIPLE DEFENDENT CLAIM '
+130= OH +280=
* |fihe eniry in column 1 is less than the entry in column 2, write "0"in column 3. TOTAL TOTAL
* I the “Highest Number Previously Paid For™ IN THIS SPACE is less than 20, enter 20" aomyt FEE OR ADDIT TEE
i the “Highess Number Previously Paid For” IN THIS SPACE is less than 3, enter “&." ‘
The "Highest Number Previously Paid For” {Total or Independent) is the highest number found in the appropriate hox i columin 1.

FORM PT0-875 Patent and Trademark Ofice. U8, DEPARTMENT OF COMMERCE
{Rev, 12/99}
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