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EXPRESS MAIL NO. EL1460149 19US 

REDUCED AREA IMAGING DEVICES 

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." 

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. 

Back&round Art 

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 

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 in 

an elongate and rigid tube which are able to accurately transmit an image to 

20 a remote 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 rigid 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 include charged coupled devices (CCD), charge 

injection devices (CID) and photo diode arrays (PDA). In the mid- l 980s, 
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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 

5 technologies. 

10 

15 

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. 

20 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 

25 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 
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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 is VLSI Vision, Ltd., 1190 

Saratoga Avenue, Suite 180, San Jose, California 95129. A further 

5 description of this passive pixel device may be found in co-pending 

application, Serial No. 08/976,976, entitled "Reduced Area Imaging 

Devices Incorporated Within Surgical Instruments," and is hereby 

incorporated by reference. 

10 

In 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 

15 

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 to 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 

20 different regions of the same chip or wafer. Additionally, this hybrid is 

25 

able to run on a low power source (5 volts) which is normally not possible 

on 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 

entitled "Startup Suni Bets on Integrated Process" found in Electronic 

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 sens~r 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 

5 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. 

10 

15 

20 

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 "ND Conversion Revolution for CMOS 

Sensor?," September 1998 issue of Advanced Imaging. This reference is 

also hereby incorporated by reference for purposes of explaining these 

particular types of imaging processors. 

The above-mentioned developments in solid state imaging 

25 technology have shown that "camera on a chip" devices will continue to be 

enhanced not only in tenns 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 

5 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 trauma by an 

even smaller diameter invasive instrument. 

10 

15 

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." It is yet another objept 

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 

20 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. 

1n addition to the intended use of the foregoing invention with 

respect to surgical procedures conducted by medical doctors, it is also 

25 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 difficult 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 

5 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 

horoscopes. 

IO 

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 

in the medical, dental, or other industrial fields. 

15 

Disclosure of the Invention 

In accordance with the present invention, reduced area imaging 

devices are provided. The tenn "imaging device" as used herein describes 

the imaging elements and processing circuitry which is used to produce 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 

20 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 contro1 circuits can be placed either 

25 

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 spccificaJJy 
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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 

5 receive the image signal from the image sensor and ultimately place the 

image signal in a usable format. The terms "timing and control circuits" or 

"circuitry" as used herein refer to the electronic components which control 

the release of the image signal from the pixel array. 

10 

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 

15 

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 

20 circuitry for timing and control may be placed with the pixel array on one 

25 

circuit board, while the remaining processing circuitry can be placed on 

one or more of the 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. 
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A generic endoscope may be used in the first and second 

embodiments which includes a very small diameter tubular portion which 

is inserted within the patient. The tubular portion may be made of a 

flexible material having a central lumen or opening therein for receiving 

5 the elements of the imaging device. The tubular portion may be modified 

to include an additional concentric tube placed within the central lumen and 

which enables a plurality oflight 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 

10 

15 

endoscope steerable. The material used to make the endoscope can be 

compatible with any desired sterilization protocol, or 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 

20 also required to transmit the image signal. 

Brief Description of the Drawings 

Figure 1 a 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 

25 incorporating elements of a reduced area imaging device; 
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Figure 1 b is 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; 

5 Figure 2a is a fragmentary cross-sectional view of a second 

10 

15 

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 

20 components which make up the imaging device; 

25 

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 Sa-Se are schematic diagrams that illustrate an example of 

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

Best Mode for Carrying Out the Invention 

In accordance with one embodiment of the invention as shown in 

5 Figure 1 a, an endoscope 10 is provided which incorporates a reduced area 

imaging device I I, shown in Figure 1 b. As further discussed below, the 

elements of the imaging device may all be found at one location or the 

elements may be separated from one another and interconnected by the 

appropriate cable(s). The array of pixels making up the image sensor 

10 captures images and stores them in the form of electrical energy by 

15 

conversion oflight 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 

20 structures which extend to the distal end 16 of tubular portion 14. Handle 

25 

portion 12 may further include a supplementary channel 15 which 

intersects with central channel I 3 and which may provide another point of 

entry for other cables, fluids or operative instruments to be placed through 

the endoscope. 

Figure 1 b 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 

concentrica11y within the outer tube 18 may be one or more inner tubes 20. 

In Figure I b, 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 1 b can be used 

to illuminate the surgical site. Additionally, the control 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 steerable 

15 

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 1 b, a ca~Je 

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 dips or other 

25 

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 IO. The 

control box 30 contains some of the processing circuitry which is used to 

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 shielded 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 provided to stabilize the entry of a light 

cable 36 which houses the plurality of light fibers 22. 

10 

15 

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 

circular shape to better fit within the channel defined by inner tube 20. 

Accordingly, Figure I b 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 l~ns 

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 lb, 

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 to the image sensor. 

Thus, cable 26 may simply be a three-conductor 50 ohm cable. 

Image sensor 40 can be as smaJ] as 1 mm in its largest d1mension. 

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 1 a, a conductor 49 is provided which transmits 

10 the post-video signal to an output connector 58 on the exterior surface of 

15 

20 

25 

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 

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

simply a direct current which can be a 1.5 volt to a I 2 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, 

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 J 6 of the 

endoscope, and a power source which drives the circuitry within the 

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 fonn which may be directly 

10 received by a desired video device. The area which is occupied by image 

15 

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 Iongitudina1ly aligned with image sensor 40 along 

longitudinal 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 the configuration of Figure 2b, it is 

20 desirable that elements 40, 50 and 60 be approximately the same size so 

25 

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. 

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 

15 

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 

a Jens 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 oflight in the fonn of a cable 77 having a plurality of 

20 fiber optic strands (not shown) which communicate with a source oflight 

(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 nonnally 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 

5 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 

10 for providing power to the image sensor 40 and for transmitting the pre-

15 

video signal to the control box. Alternatively, as shown in Figure 3b, the 

entire imaging device I I 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 I a 

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 

20 arrangement, housing 82 is altered to include a battery housing 69 which 

25 

houses the battery 66 therein. Battery housing 69 may include a very small 

diameter channel which 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 I a 

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 is supplied to image sensor 40 by power supply board 52. The 

5 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 

10 

15 

20 

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 

signa] 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 battery 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 

25 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 

5 in the same manner as to image sensor 40 and board 50. That is, a simple 

hard-wired 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 

sensor 40, and boards 50 and 60 each may be placed within the distal end 

10 of the endoscope. 

15 

Although Figure 4 illustrates the image sensor and the timing 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 50. The advant~ge 

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 

20 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 

25 
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. i11ustrates the circuitry which makes 

up each pixel in the array of pixels 90. The array of pixels 90 as described 

10 

15 

in Fossum, et al. is an active pixel group with intra-pixel charged transfer. 

The image sensor made by the array of pixels is formed 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 arr~y 

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 skil1ed 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 pixel 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 invention. 

10 

15 

20 

The timing and control circuits 92 are used to control the release of 

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. 

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 the 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 

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 

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

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 d.ecoder 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 I 00 accounts for the serial 
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infonnation 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 

5 sequence. Once the counter has reached its set point, the decoder 98 then 

knows to take the information and place it in the serial format. The whole 

process is repeated, based upon the timing sequence that is programmed. 

When the row driver I 00 has accounted for each of the rows, the row driver 

reads out each of the rows at the desired video rate . 

10 The information released from the column or columns is also 

15 

20 

25 

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 

in a serial format which may then be sent to the video processing board 50. 

This serial format of column infonnation is the pre-video signal carried _by 

conductor 48. The column signal conditioner l 08 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 input 

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 

5 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 is also 

incorporated by reference. 

10 

15 

Once image sensor 40 has created the pre-video signal, it is sent to 

the video processing board 50 for further processing. At board 50, 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 I 20 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 

20 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. 

25 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 

5 the NTSC/PAL encoder I 34, 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 pro_duce the post-video signal which 

may be accepted by a television. 

10 

Referring back to Figure 4, it further illustrates supplementary board 

60 whjch 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 or vice versa. The 

15 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 

20 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. 

25 

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/P AL. 

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 

5 dyes are used to color the tissue, the RGB encoder may help the surgeon to 

identify targeted tissue. 

IO 

15 

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 is input to 

the video device by such a separation which in tum results in a more clear 

video image viewed on the video device. The last encoder i1lustrated 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 YR out (reset)], 

the reset function takes place in the timing and control circuitry 92 . 

Accordingly, the pre-video signal only requires one conductor 48. 

20 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 similar to 

circuitry which is found in a miniature quarter-inch Panasonic camera 
' 

25 Model KS-162. It will be understood by those skilled in the art that the 

particular arrangement of elements found in Figures 5a-5e 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 

5 by conductor 48 is buffered at buffer 13 7 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. 

10 

15 

20 

The next major element is the automatic gain control 140 shown in 

Figure Sb. 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 (electricnlly erasable progrnmmnblc 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 control 140 is an analog signal until being converted by analog to 

digital converter 142. 

Digital signal processor 144 of Figure Sc further processes the 

converted signaJ into a serial type digital signal. One function of the 

microprocessor 146 is to control the manner in which digital signal 

25 processor 144 sorts the digital signals emanating from converter 142. 

Microprocessor 146 also controls analog to digital converter 142 in tenns 

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 in the 

EEPROM 143 and carry out its various commands to further control the 

5 other elements within the circuitry. 

10 

15 

20 

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, respectively. 

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 

25 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 

input 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 

5 particular embodiments thereof, but it will be understood that various other 

modifications can be effected within the spirit and scope of this invention. 

---...w•-----••••-- -
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What is claimed is: 

28 

CLAIMS 

1. A reduced area imaging device comprisi 

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

of pixels for receiving images thereon, said imag sensor further including 

circuitry means on said first plane and couple o said array of pixels for 

5 timing and control of said array of pixels, s d image sensor producing a 

IO 

15 

pre-video signal; 

a pre-video conductor fi r transmitting said pre-video signal, 

said pre-video conductor having fi • t and second ends, said first end 

communicating with said image cnsor; 

a first circuit b rd lying in a second plane and longitudina1ly 

aligned with said image s~ sor, said first circuit board being connected to 
' / 

said pre-video conducto/ at said second end thereof, said first circuit board 

including circuitry m~~ns for converting said pre-video signal to a post-
; 

video signal for rec.eption by a standard video device; and 

a p/wer supply electrically coupled with said image sensor 

for driving sailarray of pixels and said timing and control means, and 

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

2. A reduced area imaging device, as claimed in claim I, 

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 substantial1y beyond said profile area. 
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3. A reduced area imaging device, as claimed in claim 1, further 

including: 

a second circuit board electrically coupled with said first 

circuit board a~d said i~~nsor for en~ancing sai~ pr~-video si~al 

prior to reception by sa1dlircmt board, said second circmt board bemg 

longitudinally aligned with said first circuit board and said image sensor so 

as not to extend substantially beyond said profile area. 

4. A reduced area imaging device, as claimed in claim 1, 

wherein: 

said first and second planes arc offset from and substantially 

paralJel to one another. 

5. 

wherein: 

A reduced area imaging device, as claimed in claim 3, 

said second circuit board lies in a third plane which is offset 

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

:rt> 6. A reduced area imaging device com,gfug: 

q ,,_b!.-.. · an image sensor lying in a first plane and inc1uding an array r· of pixels for receiving images thereon, sai~ge sensor further including 

circuitry means on said first plane and otu;led to said array of pixels for 

5 .. d If . / 
t1mmg an contro o said array of . 1xels, said image sensor producing a 

pre-video signal; 

a control box mote from said image sensor, said control box 

including circuitry m7 for receiving said pre-video signal from said 

·----- .. 
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image sensor, and for converting said pre-video signal to a post-video 

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

5 

a power supply coupled to said control box and said image 

sensor for providing power thereto. 

7. A reduced area imaging device, as claimed in claim 6, 

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. 
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ABSTRACT 

~ <~iq L \\J L\)\\ ,r~·1....-

\ t S-L S_r~ 

A reduced area imaging device is provided for use in medical or 

dental instruments such as an endoscope. In one configuration of the 

imaging device, the image sensor is placed remote from the remaining 

5 circuitry. In another configuration, all of the circuitry to include the image 

sensor is placed in a stacked fashion at the same location . In 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 sensor is 

remote from the remaining circuitry according to the first configuration, 

IO 

15 

and wherein a control box can be provided which communicates with the 

image sensor and is placed remotely from the endoscope. In yet another 

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

standard medical camera which is adapted for use with traditional rod l~ns 

endoscopes. 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 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. 
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references cited. These references include all the references cited by the 

applicant or by the Patent Office in co-pending applications Serial Nos. 

08/944,322 and 08/976,976. This Information Disclosure Citation also 

includes two additional references which were cited in the International 

Search Report of a related PCT application, International Application No. 

PCT/US98/19379. 

Respectfully submitted, 

FIELDS & JOHNSON, P.C. 

Gary D. FieL 
Brent P. Johnson 
Attorneys For Applicant 
8480 East Orchard Road, Suite 5600 
Englewood, CO 80111 
(303) 689-9100 
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EXPRESS MAIL NO . EL146014919US 

IN THE UNITED STA TES PATENT AND TRADEMARK OFFICE 

In Re the Continuation-in-Part 
Application of 

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

Corresponding to 
U.S. Serial No.: 08/944,322 
Filed: October 6, 1997 

_. I 

j i 

) PETITION TO MAKE . · _ 
) SPECIAL UNDER -· ,, 1 

) 37 C.F .R. §1.l 02 
) 
) 
) 
) 
) 
) 
) 

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. §l.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. 

Respectfully submitted, 

Gary D. Fie'ld 
Brent P. Johnson 
Attorneys for Applicant 
8480 East Orchard Road, Suite 5600 
Englewood, CO 80111 
(303) 689-9100 

Date:_i D .... / ...... al D'-+-/_q..._g __ 
I ( 

- ·------- ~--- - ----- . ---- ---.... ·-
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EXPRESS MAIL NO. EL146014919US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re the Continuation in Part 
Application of 

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

Corresponding to 
U.S. Serial No. 08/944,322 
Filed: October 6, 1997 

) DECLARATION UNDER 
) 37 C.F.R.§ 1.102 
) 
) 
) 
) 
) 
) 
) 
) 

For: "Reduced Area Imaging Devices" ) 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

DECLARATION OF EDWIN L. ADAIR 

I, Edwin L. Adair, hereby declare that, as of the filing date of the 

above-identified application, I am 65 years of age or older. 

I 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 _l_o ..... h. .... G..__ ______ , 1998. 

Respectfully submitted, 

Edwin L. Adair 
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UNITED STt i DEPARTMENT OF COMMERCE 
Patent and T . emark Office 
ASSISTANT SECRETARY AND COMMISSIONER OF 
PATENTS AND TRADEMARKS 
Washington, D.C. 20231 

1/ 
Paper No.\ 

Fields & Johnson, P .C. 
1700 Lincoln Street, 
Suite 3030 
Denver , CO 80203 

In re application of 
Edwin L. Adair, et al. 
Application No. : 09/175 ,685 
Filed: October 20, 1998 
For: REDUCED AREA IMAGING 

DEVICES 

) 
) 
) 
) 
) 
) 

Mailed 
APR 9 1999 

Director's Office 
Group2700 

DECISION ON PETITION 

This is a decision on the petition under 37 C.F.R. § 1.102, filed October 20, 1998, to make 
the above-identified application special. 

Petitioner requests that the above-identified application be made special under the accelerated 
examination procedure set forth in M.P.E.P. § 708.02, Section IV: Applicant's Age. 

A grantable petition to make special under 37 C.F.R. § I. t02 and in accordance with 
M.P.E.P. § 708.02, Section IV must include a showing, as by a birth certificate or the 
applicant's statement that the applicant is sixty five (65) years of age or more. No fee is 
required for this petition. 

The petition includes a declaration showing that the applicant, Edwin L. Adair, is over sixty 
five (65) years of age. 

Accordingly, the petition is GRANTED. 

The application is being forwarded to the examiner for expedited prosecution. 

If the examiner can make this application special without prejudice to any possible interfering 
applications, and he or she should make a rigid search for such, he or she is authorized to do 
so for the next action. Should the application be rejected, the application will not be 
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~ ' ' G)~ Pig! e type a plus sign (+) ms,de thlS box L,_J Patent and Trademark Office: u _s. DE~)\ITTM~NT· OF COM_MERCE 

~ 1 p k "'ed t'o Act of , 995 no persons are required to respond to a collect,on of information unless 11 displays a 
+ 

~ Under the aperwor " uc I n , , 
~, 8 I b 

!'cN;&~!;.~ 

valid OM contro num er. 

"' Application Number 09 / 175 , 685 -

TRANSMITTAL Filing Date 10/20/ 98 

FORM First Named Inventor 
Edwin L. Ada ir, e t a l. 

, 

(to be used for all correspondence after initial filing) Group Art Unit 2713 

Examiner Name 

\. Total Number of Pages in This Submlssio~ 7 Attorney Docket Number F97 . 13 CIP2 .,J 

ENCLOSURES (check aff that apply) 

~ Fee Transmittal Form • Assignment Papers 
(for an Application) 

o After A llowance Communication 
to Group 

• o Appeal Communication to Board GJ Fee Attached Drawing(s) of Appeals and Interferences 

Q • Licensing-related Papers 
o Appeal Communication to Group 

A"f':ndy:ent / Re11penee- (Appeal Notice, Brief, Reply Brief) 
('e_ I ~f ~«~1 

• Petition Routing Slip (PTO/SB/69) • D After Ffnal and Accompanying Petition 
Proprietary Information • Affidavits/declaratfon(s) • Petition to Convert to a • Status Letter 

Provisional Application 

D Extension of T ime Request • Power of Attorney, Revocation • Additional Enclosure(s) 
Change of Correspondence (please Identify below); 

• 
Address 

D Express Abandonment Request 
Terminal Disclaimer 

• Small Entity Statement D Information Disclosure Statemen • Request for Refund 

• Certified Copy of Priority 

I Document(s} Remarks 

• Response to Missing Parts/ 
Incomplete Application 

• Response to Missing 
Parts under 37 CFR 
1.52 or 1.53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 

Firm 
J:Srent I:'. Jonnson 

or Fields & Johnso/7 P . C. 
Individual name 

- I 

Signature ~ ~~\_,--
' 

Date 3/8/99 'J 
CERTIFICATE OF MAILING 

I 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, D.C. 20231 on this dat• 3/8/ 99 

Typed or printed name 

Signature Date 3 8 99 
Burden Hour Statement: This form is estimated to take O hours to complete. Time will vary depending upon the needs of the lndlVidual case. 

+ Any comments on the amount of time you are required to complete this form should be send to the Chief Information Offlcer, Patent and 
Tradem.rt Office, Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant 
Commissioner for Patents, WashlngtOll, DC 20231 . 
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1"1"' Under th ~!lpetwork Reduction Act ol 1995. no persons are required to respond to a collectlon ol lnformalion unless it dlspJays a valid 0MB control number. 

~NT&'JJ,:E TRANSMITTAL CompleteifKnown 
Application Number oq / 1 7 <; r..A c-, .~ •C::0 

for FY 1999 Filing Date 10/20/ ~t:( ~t.'" \.--
Patsntfessarssubjecrtoannualrevision. First Named lnventor Edwin L•. Ada_ir"' ~I\OQI • 

'I 

Small Entity payments f!1Jli1 be supported by a small entify sl8tement, \l I\ \ii. 5, -. 
otherwise large entity tees must b6 paid. See Forms PTOISB/09-12. _E_x_a_m_in_e_r_N_a_m_e ___ i--______ __ 1n•_••----------1 

"-TOTAL AMOUNT OF PAYMENT I ($) 159.00 

METHOD OF PAYMENT (check one) 

1. i;J The Commissioner Is hereby authorized to charge 
Indicated fees and credi1 any over payments to: 

Deposit I I ~~;b; ... _ .. a ... 6 ...... - ... a ... z ...... z ... a.._ __________ _ 
Deposit I I 
Account Fields & Johnson, P. C. _ 
Neme -

n Charge Any AddltlonII 
~ F•• Required Under 

37 CFR 1,16 Ind 1.17 

2. ~ Payment Enclosed: 

Q Check O Money O Other 
Order 

FEE CALCULATION 

1. BASIC FILING FEE 
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over original patent 
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and over original patent 

Group I Art Unit 2 713 _ ?"7 (\C'\ 

Attorney Docket No. 'F'CP 11. rTb1" 

FEE CALCULATION (continued) 
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' Examiner action 
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119 300 219 150 Notice of Appeal 
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121 260 221 130 Request for oral hearing 
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141 1,210 241 605 Petition to revive - unintentional 

142 1,210 242 605 Utility issue fee (or reissue) 
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Submission of Information Disclosure Stmt 
581 40 581 40 

Recording each patent assignment per 
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Filing a submission after final rejection 
(37 FA 1.129(a)) 

149 760 249 380 For each additional invention to be 
examined (37 CFR 1.129(b)) 

Other tea (specify) 
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SUBTOTAL (2) 1($) 159 I · Reduced by Basic Filing Fee Paid SUBTOTAL (3) j($) 0 
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4-1 >- "ff 

\ ~9S ~ IN THE UNITED STATES PATENT AND TRADEMARK QFE1Cli-\\/t0 
~ ' ; ~-{\::l,1~ 

A . _£ n Re the Application of ) PRELIMINARY AMENDI\UJ2 4 \9~9 
.,,,.ftlr&~ ) 

?'7"("'1 
Edwin L. Adair, Jeffrey L. Adair, ) 

Randall S. Adair ) 

Serial No.: 09/175,685 

Filed: October 20, 1998 

) 
) 
) 
) 
) 

For: "Reduced Area Imaging ) 
Devices" 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 
Please amend the above-identified application as follows: 

IN THE CLAIMS: 

P,rr"' '"." 

Add the following new claims· --····--··- ·----

~__)> 8. A reduced area imaging device, as g¼imed in claim l , r wherein said image sensor further includes: / 

· an array of passive CMOS p/els, wherein individua] passive 

CMOS pixels of said array of passive OS pixels each includes a photo 

5 diode for producing photoelectricall generated signals; and 

an access transistor ommunicating with said photo diode to 

control the release of said phot JectricaJly generated signals. 

9. A reduc;s;.u.rem;~ imaging c;,lce, as claimed in claim 6, 

wherein said arra of pi els in ludes( 

.i(.CMOS pixels, and wherein individual 

plurality of passive CMOS pixels each 

03/16/1999 ANOHANNE 00000002 09175685 

01 FC:203 
02 FC:202 

\.. "'-a1.oo or 
"-,_ 78.00 OP i 

I 
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includes a photo diode for producing photoelectrically Lignals; 

and 

10. 

wherein: 

amplifier. 

generated signals. 

· aging device, as claimed in claim 6, 

al pixels within said array of pixels each includes an 

~IL 
A reduced area imaging device compri · g: 

an array of CMOS pixels defining rofile area and lying in 

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

a circuit board longitudinallY, ligned with and electrically 

5 couples to said array of CMOS pixels, id circuit board lying in a second 

plane which is offset from said first ane and substantially parallel to said 

first plane, said circuit board incl cling circuitry means for timing and 

control of said array of CMOS pixels, said timing and control means 

producing a pre-video sign , said circuit board further including circuitry 

IO means for receiving sai re-video signal from said timing and control 

means and convertin aid pre-video signal to a post-video output signal 

for reception by a v. ·deo device; and 

wer supply electrically coupled to said array of said 

CMOS pixels 

16. 9 
~ A reduced area imaging device, as claimed in claim-lJ" 

wherein: 
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said array of CMOS pixels includes an array of passive 

CMOS pixels. 

l I. 
1~ 

? 
A reduced area imaging device, as claimed in claim Ii--._ 

further including: 

a supplementary circuit board communicating with said array 

of CMOS pixels and said circuit board for enhancing said pre-video signal, 

5 said supplementary circuit board being longitudinally aligned with said 

array of CMOS pixels and said circuit board, and being positioned so as not 

to extend substantially beyond said profile area. 

5 

10 

14. An endoscope with integral imaging capability compri · g: 

a tubular portion including a distal end, a proxima 

central passageway extending therethrough; 
/ 

means for providing light to said distal ~ntl to illuminate a 

surgical site; 
r 

/~ 

a CMOS image sensor lying in first plane and positioned at 

said distal end of said tubular portion fo eceiving images of the surgical 

site, said CMOS image sensor defini g a profile area, and said CMOS 
/ 

image sensor producing an imagy1Signal; 

circuitry means ectrically coupled to said CMOS image 

sensor for timing and con ol of said CMOS image sensor, said circuitry 

means for timing and ontrol placed within said tubular portion; 

a vi o processor board lying in a second plane spaced from 

and 1ongitudina y aligned with said CMOS image sensor within said 

15 tubular porti and adjacent said distal end thereof, said video processor 

board incl/ ing circuitry means for processing said image signal and 
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converting said image signal to a post-video sig ~id video processor 

board being positioned so as not to extend stantially beyond said profile 

area, said video processor board com nicating with said CMOS image 

20 sensor to receive said image sig ; and 

a power suppl electrically coupled to said CMOS image 

sensor and said video p cessor board. 

l2... 

An endoscope, as claimed in claim 1'4.__ wherein: 
13, 

~ 
said CMOS image sensor includes an array of CMOS pixels, 

and wherein individual CMOS pixels within said array of CMOS pixels 

each 1ncludes an amplifier. 

( (/' l ~. 

16, An endoscope, as claimed in claim· 14~ wherein: 

said CMOS image sensor includes a plurality of passive 

CMOS pixels. 

I. • 
'• 

An endoscope, as claimed in claim 1'4,. wherein: 

said CMOS image sensor 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 

5 producing photoelectrically generated signals, and an access transistor 

communicating with said photo diode to control the release of said 

photoelectrically generated signals. 

I(., . '<. 
'1~ An endoscope, as claimed in claim l4,. wherein: 

said circuitry means for timing and control is placed on said 

10 first plane adjacent said CMOS image sensor. 
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It 
An endoscope, as claimed in claim')~ wherein: 

said circuitry means for timing and control is placed on said 

second plane adjacent said circuitry means for processing and converting. 

~ I~ 
'2~ An endoscope, as claimed in claim f4,. further including: 

a handle connected to said proximal end of said tubular 

portion for grasping by surgeon. 

l<t I~ 
'2,l._ An endoscope, as claimed in claim·~ further including: 

a lens positioned at said distal end of said tubular portion and 

distally of said CMOS image sensor for producing a modified image on 

said CMOS image sensor. 

=~().,, : .I. ,, 

22. An endoscope, as claimed in claim 14, wherein: 

said power supply is a battery attached to said handle. 

~- ' i:z.. 
'2~ An endoscope, as claimed in claim )'4,._ wherein: 

said second plane is offset from and substantially parallel to 

said first plane. 

24. 
/ 

An endoscope compri~ing: 
/ 

a tubular portion including a central passageway extending 

therethrough, a proximal end .. and a distal end· 
' ' ( 

a CMOS image sensor positioned at said distal end of said 

5 tubular portion for receiving images of a surgical site, said CMOS imager 

defined by an array of CMOS pixels wherein individual pixels within said 
./ 
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array of said CMOS pixels each include an amplifier, said CMOS i 

lying in a first plane; 
/ 

circuitry means for timing and control of/said CMOS image 

sensor placed adjacent to said CMOS image se or on said first plane; 

a control box remote from 1d tubular portion and coupled to 

said CMOS image sensor, said c9nZox including circuitry means for 

receiving a pre-video sign<;! ~~ said CMOS image sensor, and for 

converting said pre-v.ide~ signal to a post-video signal which may be 

15 received by a s~dard video device; and 

,/~ power supply coupled to said control box and said CMOS 
// 

imag_75ensor for providing power thereto. 

'221, 'J. ~) 
,;,,.. An endoscope> as claimed in claim.24~ wherein: 

said power supply is located in said control box. 

-'-'I-. 2.z . 
~26... An endoscope, as claimed in clai~'24 .. further including: 

a handle connected to said proximal end of said tubular 

portion for grasping by a surgeon. 

~ ~~ 
'21, An endoscope> as claimed in clai~·24--1. further including: 

a supplementary circuit board for digitally enhancing said 

pre-video signal, said supplementary circuit board electrically coupled to 

said circuitry means for receiving and converting. 

28. An endoscope, as 7in claim 24, further including: 

I 
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~?, ,~ 
~ An endoscope, as claimed in claim 2~ wherein: 

said power supply is a battery attached to said handle. 

REMARKS 

The foregoing Claims 8-29 have been added. It is respectfu1ly 

requested that these added claims be examined in conjunction with the 

original Claims 1-7. Enclosed herewith is a check for $141 .00 for the fees 

for the additional claims. Any shortfall may be charged to Deposit 

Account No. 06-0778. 

\ 
Respectfully submitted, 

FIELDS & JOHNSON, P.C. 

Gary D. Fields 
I 

Brent P. Joh 
8480 East Orchard Road, Suite 5600 
Englewood, CO 80111 

·-:i.r·3 ?;0 (303) 689-9100 
Date: ________ / --------------.fC----'--( __ 
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FAX NO. 3036699250 
P.02 

MAR-24-99 WED 02:38 PM FIELDS & JOHNSON, P.C. 
Fax Received 

MAR 2 5 \999 

SUB~ 

5 

Groun 2700 
:=#b~ 

r"RO~ 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 4-13 't'f 

n F F I n f.' r. r-
In Re the Application of 

Edwin L. Adair, et al. 

Serial No. : 09/175,685 

Filed: 10/20/98 

For: "Reduced Area Imaging 
Devices" 

tJ . : I k.r · : \ tt 
) SUPPLEMENTARY . ,... . } ' ,·.,. 
) PRELIMINARY AMENDMENT 
) 
) 
) 
) 
) 
) 
) 
) 

Examiner: A. Rao 

Art Unit: 2713 

CERTIRCATE OF IFACSIMllE i'RANSMISSJ01~1 

I hsHby cerilf\l that this paper for r•g./n•r. 11c.. 

o'l/n5,'1~S: i. bekla 1ac-1mu. t......itNd to tJJa 
I ry03-

Pllt•nt •ad,.,.._,.. om. fu 11•~ ~OK- 5 ~t:{ 4' 
Oft Iha data ebowri 1,alow, 

Assistant Commissioner for Patents \{~l1;}J !..at, ~.e,~.!;'lft:ldt 
Washington, D.C. 20231 '---t)

1
~; ,Q. ~ ~J~(~q 

Sir/Madam: 

Please further amend the above-identified application as follows: 

IN THE CLAIMS 
Add the fo!Jowing new claims: 

30. A reduced area imaging device comprising: 

array of CMOS pixels defining a profile area and lying in 

a first plane, said a y of said CMOS pixels for receiving images thereon; 

a circuit B ard longitudinally aligned with and electrically 

coupled to said array of C S pixels, said circuit board lying in a second 

plane which is offset from said t plane and substantially parallel to said 

first plane, said circuit board includi timing and control means for 

controJling the release of information froh\said array o. f CMOS pixels, said 

timing and control means producing a pre-~~I; 

'"'""' 
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MAR-24-99 WED 02:39 PM FIELDS & JOHNSON, P.C. 
FAX NO. 303683~9:=.:25~0 _____ P_. o_3 _ _ _ 

IO 

2 

ntrol box remote from said array of said CMOS pixels 

and said circuit bo d, said contro1 box including circuitry means for 

receiving said pre-vi o signal, and for converting said pre-video signal to 

a post-video signal whi h may be received by a standard video device; and 

a power sup ]y coupled to said control box, said array of 

15 CMOS pixels and said timi and control means for providing power 

thereto. 

~ ~ ....:::.1, '>,. 

3,1._ A reduced area imaging device, as claimed in claim -'<l. 
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 photoelectrically generated signals. 

~ 
A reduced area imaging device, as claimed in claim 30., 

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 

------=--5---=a~m__.p...,lifier. . . _ ----- --------- --- - -------------·-

REMARKS 
The foregoing Claims 30 through 32 have been added. It is 

respectfully that these added claims be examined in conjunction with 

original Claims 1-7, and Claims 8-29 added in the first Preliminary 

Amendment. Enclosed herewith is a check for $57.00 to cover the fees for 
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2 39 PM FIELDS & JOHNSON, P.C. HAR-24-99 WEDO: II 

FAX NO, 303=63=99=2_...50 _____ P_, o_4 __ _ 

3 

these additional claims. Any shortfall may be charged to Deposit Account 

No. 06-0778. 

\ 

Respectfully submitted, 

FIELDS & JOHNSON, P.C. 

Ga:zd>~ 
Brent P. Johnson 
Attorneys for Applicant 
8480 East Orchard A venue, Suite 5600 
Englewood, CO 80111 

3 / / (303) 689-9100 
Date: _ _._f,_~ __ t/_, 1-'-"'! __ _ 
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~ ~ 

IN THE UNITED ST ~?TR~~ . T AND TRADEMARK OFFICE ==f:1=(7 
In Re the Application of ) SUBMISSION OF DECLARATIONS r"RDSQ. 

) UNDER 37 C.F.R. §1.132 Ll-l~-54' 
Edwin L. Adair, Jeffrey L. Adair, ) 

Randall S. Adair ) 
) 

Examiner: A. Rao 
··:, 
:. :J 

Serial No.: 09/175,685 ) Art Unit: 27 I 3 
) 

C. 
I. I 

C:) 

Filed: October 20, 1998 ) 
) 

For: "Reduced Area Imaging ) 
Devices" 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Enclosed are two Declarations Under 37 C.F.R. § 1.132. It is respectfully 

requested that the Examiner consider these Declarations in conjunction with the 

examination of the above-identified application. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re the Application of ) 
) 

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

) 
Serial No.: 09/175,685 ) 

) 
Filed: October 20, 1998 ) 

) 
For: "Reduced Area Imaging ) 

DECLARATION UNDER 37 C.F.R. 
§1.132 

Examiner: A. Rao 

Art Unit: 2713 

Devices" ['.' ::?. 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

I, Jeffrey L. Adair, declare as follows: 

- •.;... 

C :'\.) 
C · 

1. I am Chief Engineer of Medical Dynamics, Inc. I am responsible for 

the design and manufacture of medical camera systems and peripheral components 

such as light sources, insuflators, etc. I am also responsible for overseeing the 

transition from prototype development to full production of said camera systems 

and peripherals. I am also responsible for assisting in prototype development 

which includes being present during medical procedures conducted in a hospital 

when our devices are being tested by a surgeon. 

2. I received an Associate of Applied Sciences degree in Electrical 

Engineering from Denver Technical University in 1985. 

3. I have held the position of Chief Engineer at Medical Dynamics, Inc. 

since 1987. During that time, I have headed up design teams which have produced 

more the 45 different types of surgical cameras including 17 models of electronic 

video laparoscopes in which CCD devices were placed at the distal ends of such 
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laparoscopes. All of these devices have been commercially successful for Medical 

Dynamics, Inc. 

4. As a result in my experience in designing electronic endoscopes, f 

have extensively studied and researched CCD technology and I am very familiar 

with all aspects of CCD cameras. 

5. I have closely followed the emergence of new CMOS imagers and I 

have tested several CMOS imagers from various manufacturers over the past two 

years. Medical Dynamics, Inc. has documented several well-known advantages 

which CMOS imagers have over CCD image devices such as low power 

consumption, lower production/manufacture costs, and a high level of on-chip 

circuit integration in comparison to CCD imagers. 

6. As a co-inventor, I have read and am familiar with the above-

identified patent appllcation, and the invention described and claimed therein. I 

have also read and am familiar with the new claims appearing in the Preliminary 

Amendment dated March 8, 1999 and the Supplemental Preliminary Amendment 

dated March 24, 1999. 

7. Prior to my development of the above-identified invention, I was 

aware of no other person or entity who had developed an imaging device or 

endoscope which utilized a CMOS pixe1 array with timing control circuitry placed 

together on one plane or circuit board, and remaining processing circuitry either 

placed in a remote control box, or on other circuit boards placed closely adjacent 

the CMOS pixel array. 

8. There has been great skepticism in the industry as to the capability to 

use CMOS technology in medical imaging applications. CMOS imagers have 

been characterized as not being capable of producing high quahty images. Despite 

- -------- --- ---
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this skepticism, we were able to locate companies developing CMOS technology 

that might be usable within an imaging device configured as described in 

Paragraph 7 above. 

9. After extensive testing, we were able to develop an imaging device 

which produced an extremely high quality image, was of incredibly small size, yet 

maintained the well-known advantages of CMOS imagers. 

IO. During our testing of the devices claimed in this invention, we 

discovered an unknown, but very important advantage that our device has over 

CCD imagers. This advantage is the capability of our device to reject radio 

frequency interference (RFI) which is emitted by electrosurgical generators used 

during surgery. In many surgical procedures, an endoscope is used in order to 

view the surgical area while another device, such as an electrosurgical generator, is 

used to actually manipulate (i.e., cut or cauterize) the tissue. 

11. CCD devices cannot be used near an electrical surgical generator 

without requiring significant shielding for the CCD device. Such shielding 

requires intense grounding techniques for the CCD camera cables/conductors 

which trail the CCD imager, and also grounding for the actual CCD pixel array. 

These shielding techniques not only add significantly to the size of the CCD 

device, but also to the overall cost of the CCD camera system. Even when such 

shielding is incorporated, RFI levels are only brought to a reasonable level which 

may still result in an obstructed view of the surgical area. 

12. After testing several types of CMOS configurations, we concluded 

that remoting the processing circuitry from the CMOS imager and timing and 

control circuits eliminated the need for shielding. In other words, we found that 

this configuration was not susceptible to RFI. Such an unexpected result allowed 

---- -·------------
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us to consider even smaller diameter endoscopes which can be used directly with 

the electrosurgical generators. This remoting feature can be achieved by removing 

the processing circuitry from the same circuit board or plane as the pixel array and 

then placing the processing circuitry in either a remote box/unit or on another 

circuit board adjacent and spaced from the pixel array. 

13. This feature of remoting the processing circuitry is recited in al] of 

the independent claims. 

14. Even with standard CMOS devices which have processing circuitry 

on chip with the CMOS pixel array, at least some shielding is required to prevent 

RFI in order to optimize the image. Thus, our efforts in redesigning certain CMOS 

technologies still produced the unexpected result of RFI rejection. 

15. Independent Claims 1, 6, and 24 claim this particular feature of the 

invention wherein processing circuitry is remoted from a co-planar pixel array and 

timing and control circuitry. 

16. In addition to the configuratjon in which the pixel array and the 

timing and control circuit is placed on a single plane, we also observed the same 

advantageous results with respect to RFI rejection when we placed the CMOS 

pixel array by itself on one plane, and connected the timing and control circuitry to 

the pixel array on a second plane spaced from the pixel array. In this 

configuration, the processing circuitry was also remoted in either a remote control 

box or on circuit boards separated from, but adjacent to the pixel array. This 

particular feature is specifically claimed in Claim 30. 

17 • I have also read and understand the following prior art references 

which are cited in this application: 

---- - -·-- -- -
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A. "Imaging Options Expand With CMOS Technology", Laser 

Focus World, June 1997; 

B. "NASA"s Tiny Camera Has a Wide-Angle Future'', Business 

Week, March 6, 1995; 

C. U.S. Patent No. 5, 754,313 to Pelchy, et al.; and 

D. U.S. Patent No. 5,471,515 to Fossum, et al. 

18. In my review of Pelchy, et al., I see no applicability of this patent 

disclosure with regard to the imaging device claimed in this invention. Pelchy is 

directed to an improvement wherein tape automated bonding (TAB) is used to 

connect timing and control circuitry for a CCD imager. 

19. Pelchy, et al., column 1, lines 7-11 , states: "The increased 

availability of smaller solid state imagers based on CCD or CMOS technologies 

has surpassed the ability of conventional wire bonding techniques to take full 

advantage of the space savings afforded by these small imagers." This general 

statement may be true; however, I find no discussion or disclosure within this 

reference as to how TAB is advantageous for the imaging device and endoscopes 

claimed in our application. When timing and control circuitry is placed co-planar 

with the CMOS pixel array as claimed Claims 1, 6 and 24, the TAB shown in 

Pelchy is absolutely not needed. As disclosed in the description of my invention, 

there are only three imager leads which are required to interconnect the processing 

circuitry to the pixel array and timing and control circuits. These leads exit from 

the plane of the CMOS pixel array through the back side and well within the edges 

of the CMOS pixel array. Pelchy, on the other hand, requires that the leads be 

connected at the edge or periphery of the imaging plane which results in the 

imaging device having a larger profile. Additionally, because the leads are 
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exposed in this manner, they require reinforcement in the fonn of protective strips 

which are shown in Pelchy as protective strips 31. Because of the type of TAB 

being disclosed in Pelchy, I bel~eve that this reference actually teaches away from 

any combination with attributes of a CMOS imager. Thus, the type of TAB 

disclosed in this reference has no advantage or applicability to any CMOS device l 

have ever known. 

20. The other references mentioned above all discuss a CMOS-based 

imager or hybrid imager wherein all of the imaging elements or components are 

found on the same plane. In short, these other references describe what are 

becoming known as "cameras on a chip." I find no suggestions in these references 

that these types of imagers should be split up in various configurations to include 

processing circuitry remoted from a co-planar pixel array and timing and control 

circuits, or even that the timing and control circuits should be remoted from the 

pixel array. This would obviously detract from the "camera on a chip" concept if 

the circuitry were split up. 

21. Based on the foregoing, I believe that the invention has satisfied a 

long felt need to provide an imaging device which is of a minimum profile, is 

readily compatible with the electrosurgical generators, and still provides the other 

well-known advantages of CMOS imagers over CCD imagers. 

I declare that all statements made on information contained of my own 

knowledge are true, and that all statements made on information and belief are 

believed to be true, and further that these statements were made with the 

knowledge that willful false statements and the like so made are punishable by fine 
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or imprisonment or both under Section 1001 of Title 18 of United States Code, and 

that such wil1fu] false statements may jeopardize the validity of this document. 

Dated this .3. / day of /JJffA C Ii , 1999. 

J ,· 
Jeffrey I:. Adair 
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IN THE UNITED STATES PATE T AND TRADEMARK OFFICE 

In Re the Application of ) 
) 

Edwin L. Adair, Jeffrey L. Adair, ) 

Rand~lS.Ad~r ) 
) 

Serial No.: 09/175,685 ) 
) 

Filed: October 20, 1998 ) 
) 

For: "Reduced Area Imaging ) 
Devices" 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

DECLARATION UNDER 37 C.F.R. 

§1.132 

Examiner: A. Rao 

Art Unit: 2713 

I, Jack Baird, Ph.D. , declare as follows: 

1. I received my Bachelor of Science ( 195 8), a Master of Science 

(1959), and my Doctorate degree (1963) from the University of Illinois, Urbana, 

Illinois. 

2. From 1963-1967 I was a full Professor in the electrical engineering 

department at the University of Illinois. 

3. From 1967-198 I, I was a full Professor and Associate Department 

Chairman of the electrical engineering department at the University of Colorado, 

Boulder, Colorado. 

4. From 1981-1988, I was the President and Chief Engineer for LED 

Systems, Inc. As President and Chief Engineer, my technical responsibilities 

included research and development, design and testing of electronic equipment and 

systems. 
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5. From 1988-1998, I was President and Chief Engineer of Video 

Accessory Corporation. As President and Chief Engineer, my technical 

responsibilities also included research and development, design and testing of 

electronic equipment and systems. 

6. Since 1998, I have been retired, but continue with consulting work in 

the electrical engineering field. 

7. I have read and I am familiar with the above-identified patent 

application and the invention described and claimed therein by the inventors. I 

have also read and am familiar with the new claims appearing in the Preliminary 

Amendment dated March 8, 1999 and the Supplemental Preliminary Amendment 

dated March 24, 1999. 

8. As a result of my experience, I am knowledgeable regarding existing 

imaging technology to include standard CCD, CMOS and emerging hybrid type 

1magers. 

9. I have also read and understand the following prior art references 

which are made of record in this application: 

A. "Imaging Options Expand With CMOS Technology", Laser 

Focus World, June 1997; 

B. "NASA's Tiny Camera Has A Wide Angle Future", Business 

Week, March 6, 1995; 

C. U.S. Patent No. 5,754,313 to Pe1chy, et al.; and 

D. U.S. Patent No. 5,471 ,515 to Fossum, et al. 

IO. Business Week's article is correct in explaining why standard CCD 

technology is impractical for making a reasonably small CCD imaging device with 

all imaging elements on a single plane. 

- - --- ·-· -- - -
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11. Fossum, et al. appears to have overcome this problem with a new 

imagi.ng technology which may be found on a relatively small chip, and which 

previously required multiple chips of much larger size. 

12. I agree with the Business Week article and the Fossum, et al. patent 

which state that on-chip processing is impractical with standard CCD technology, 

particularly for imagers in the medical field which must be kept at a minimum 

size. In fact, the CCD process is so unique that it simply is not possible to put 

timing and control circuits co-planar with the pixel array. 

13. Pelchy, et al. is directed to an imager which is made shorter in length 

as compared to the prior art. This reduced length requires tape automated bonding 

(TAB) to connect the image sensor to the timing and control circuitry. I believe 

that Pelchy is simply representative of standard CCD technology which requires 

timing and control circuitry to be closely situated, but remote from the pixel array 

in order to minimize size and interference. Because of the size chiming and 

control circuitry required for standard CCD imaging devices and interference 

problems, standard CCD imaging devices simply do not have such circuitry placed 

co-planar with the pixel anay. Furthennore, processing circuitry is required to be 

remote from the distal tip of a CCD imaging device because such circuitry is so 

large and bulky. 

14. Although Pelchy, et al. is silent as to the specific type of circuitry 

found on the circuit boards placed perpendicular to the pixel array, I believe that 

this circuitry can be no other than that of the timing and control circuitry of a 

standard CCD device. Pelchy, et al. iilustrates a large number of transmission 

wires 33 which interconnect the circuit boards placed perpendicular to the pixel 

array with an external processor 13. Specifically, there are twelve conductors 

-------- - -
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which are shown to interconnect the external processor l 3 to the circuit boards 27 

and 28. It would be clearly undesirable for a CMOS imager to incorporate the 

configuration shown in Pelchy, et al. wherein there are a large number of 

transmission wires because CMOS imagers can transmit a pre-video signal to 

some external processor with only three conductors. This three conductor 

configuration greatly simplifies shielding efforts to prevent radio frequency 

interference (RFI). Thus, based upon the disclosure of Pelchy, et al., I find that 

Pelchy is clearly directed to a standard CCD imaging device and overcoming the 

problems with CCD devices. 

15. Since the timing and control circuitry for CMOS in,agers is so small 

in comparison to timing and control circuitry for CCD devices, timing and control 

circuitry can be placed co-planar with the CMOS pixel array without adding any 

significant size to the overall imager profile. Even if it is desired to remote the 

timing and control circuitry from the CMOS pixel array, the TAB process in 

Pelchy, et al. is inefficient and undesirable. Much fewer leads or transmission 

wires are needed in CMOS and such leads or transmission wires can be in the form 

of pins attached within the edges of the adjacent circuit boards. This feature of the 

applicant's invention is shown in Figure 2b. Pelchy requires bonding to the edges 

or periphery of the imager which adds size to the imager profile. The exposure of 

the transmission wires at the edges also requires additional support, which is 

shown in Pelchy as protective strips 31. No extra support is needed for the pins 

disclosed in Figure 2b 

16. Therefore, it is my belief that the TAB process disclosed in this 

Pelchy, et al. reference is only applicable and advantageous with respect to 

------------------~--
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standard CCD imagers and actually teaches away from any use with CMOS 

technology. 

17. Pelchy at column 1, lines 7-1 l reads 11The increased availability of 

smaller solid state imagers based on CCD or CMOS technologies has surpassed 

the ability of conventional wire bonding techniques to take full advantage of the 

space savings afforded by these small imagers." This general statement may be 

factually correct; however, the TAB process actually disclosed in this patent is not 

needed for CMOS and clearly detracts from the advantages of CMOS if such a 

TAB process were used. Therefore, this statement cannot be interpreted as 

meaning that the TAB process of Pelchy has any applicability to or lends itself for 

use with a CMOS imager of the type claimed in this application. 

18. On the other hand, if a CMOS imager of the type disclosed in the 

Business Week article or the Fossum, et al. patent were substituted with the imager 

of Pelchy, this would defeat the need for TAB in the first place, because the timing 

and control circuitry of CMOS is so small that it does not materially affect the size 

of the imaging plane. 

19. I find no indication or suggestion in any of the prior art references 

discussed above of providing a CMOS imager which has timing and control 

circuitry placed on the same plane while other remaining circuitry is either 

remoted in a control box or placed on other circuit boards adjacent and spaced 

from the co-planar CMOS imager and timing and control circuitry. 

20. My comments above specifically apply to independent Claims 1, 6 

and 24 which claim co-planar imaging and timing and control elements. 

21. I understand that the invention according to Claims I, 6 and 24 does 

not require any type of shielding in order to avoid RFI effects. I believe that this is 
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an unexpected and advantageous result which is not generally known in my field 

of expertise. Typically, great efforts are required to protect a device from RFI, 

particularly for CCD devices, and at least some shielding is required for CMOS 

devices. 

22. In addition to the claimed configuration in which the pixel array and 

timing and control circuitry is placed on a single plane, it is my understanding that 

advantageous results with respect to RFI rejection were achieved when the pixel 

array was placed by itself on one plane or structure, and timing and control 

circuitry was connected to the pixel array from a second plane spaced from the 

pixel array. This particular feature is specifically claimed in claim 30. I also 

believe that this is an unexpected and advantageous result which is not generally 

known in my field of expertise. 

23. I also believe that the claimed invention responds to a long felt need 

in the industry to provide any type of imaging device which is of a minimum size, 

and can produce an image which is of high quality. 

I declare that all statements made on information contained of my own 

knowledge are true, and that all statements made on information and belief are 

believed to be true, and further that these statements 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 United States Code and , 

that such willful false statements may jeopardize the validity of this document. 

Dated this :y f day of ft 2..)~~ 1999. 

------ -
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Application of 
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T AND TRADEMARK OFF~~ 
3 

_ 
1999 

Group 2700 

Edwin L. Adair, Jeffrey L. Adair, ) 

SUBMISSION OF 
SUPPLEMENTAL 
INFORMATION DISCLOSURE 
CITATION 

Randall S. Adair ) 

Serial No.: 09/ 175,685 

Filed: October 20, 1998 

) 
) 
) 
) 
) 

For: "Reduced Area Imaging ) 
Devices" 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 
Enclosed is a Supplemental Information Disclosure Citation. This 

Citation is being submitted in accordance with 37 C.F.R. § l.97(b)(3). It is 

respectfully requested that the Examiner consider this additional reference 

in the examination of this application. 

Date: 

Respectfully submitted, 

FIELDS & JOHNSON, P.C . 

. \~J- p kJL. .c-
Gary D. Fields (f 
Brent P. Johnson 
Attorneys For Applicant 
8480 East Orchard Road, Suite 5600 
Englewood, CO 8011 I 
(303) 689-9100 
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i;-RENT P JOHNSON 
FIELDS & JOHNSON 
SUITE 5600 
8480 EAST ORCHARD ROAD 
ENGLEWOOD CO 80111 

UNITED STATE~ -.JEPARTMENT OF COMMERCE 
Patent and Trademark Office 
Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington, D.C. 20231 

FIRST NAMED INVENTOR 

LME.1/121806 7 EXAMINER 
RAU , A 

ART UNIT PAPER NUMBER 

/' q 
DATEM~ILED: 08/06/99 

Pleaae find below and/or attached an Office communication concerning this appllcatlon or 
proceeding. 

Commluloner of Patents and Trademarks 

PT0-90C (Rev. 21951 

I· Fife Copy 
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Office Action Summary 

Application No. 

09/175,685 

Examiner 

Anand Rao 

Applica, 

Adeir et el. 

Group Art Unit 

2713 

D Responsive to communication{s) filed on ------ ---- ---------- - -----
• This action is FINAL. 

0 Since this application is in condition for allowance except for formal matters, prosecution a~ to the merits is closed 
in accordance with the practice under Ex porte Ouoyle, 1935 C.D. 11; 453 O.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 w ithin the period for response w ill cause the 
application to become abandoned. (35 U.S.C. § 133). Extensions of time may be obtained under the provisions of 
37 CFA 1. 136(a). 

Dlsoosltlon of Claims 

I&) Claim(s) ..;,.1....c-3~2~-- - - ----- - - - - - ------ - - - is/are pending in the application. 

Of the above, claim(s) _ ________ ___________ is/are withdrawn from consideration. 

0 Clelm(s) is/are allowed. -------- - ------------ ------
00 Clalm(s) 1-27 and 29-32 is/are rejected. 

00 Cleim(sl =2~8 _ ____ ______ ____ _ _ _ ___ ____ is/are objected to. 

D Claims are subject to restriction or election requirement. 

Appllcatlon Papers 

IXl See the attached Notice of Draftsperson's Patent Drawing Review, PTO-948. 

D The drawlng(s) filed on _ ______ _ is/are objected to by the Examiner. 

D The proposed drawing correction, filed on ________ is Q pproved Olisapproved. 

D The specification is objected to by the Examiner. 

D The oath or declaratlon is objected to by the Examiner. 

Priority under 35 U.S.C. § 119 

D Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d). 

0 A// 0 Some• • None of the CERTIFIED copies of the priority documents have been 

D received. 

D received in Application No. (Series Code/Serial Number) ______ __ . 

D received In this national stage application from the International Bureau (PCT Rule 1 ?.2(a)l. 
•certified copies not received: 

D Acknow ledgement is made of a~c::-:l-:-al;--m-:-fo_r_d-:--o-m_e_s:--ti_c_p-ri:--o-ri-ty-un_d_e_r_3_5_U_. s-.-C-. _§_1_1_9-{e_) __ ----------

Attachment(s) 

D Notice of References Cited, PTO-892 

IX! Information Disclosure Statement(s), PTO-144 9, Paper No(s). 2 and 8 
D Interview Summary, PTO-413 

IX! Notice of Draftsperson's Patent Drawing Review, PTO-948 

D Notice of Informal Patent Application, PTO-152 

·-- SEE OFFICE ACTION ON THE FOLLOWING PAGES __ _ 
U. S, Pttent Ind Trademark Office 

PTO-326 (Rev, 9-95) 
Office Action Summary 

Part of Paper No. 9 - --
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Serial Number: 09/175,685 

Art Unit: 2713 

DETAILED ACTION 

Page 2 

Response to Amendment 

1. As per the Applicant's instructions filed in Paper 5 on 3/11/99 and in Paper 6 on 3/25/99, 

claims 8-32 have been canceled. 

Specification 

2. 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. 

Claim Objections 

3. Claim 28 is objected to under 37 CFR 1.75(c), as being of improper dependent form for 

faiJing to further limit the subject matter of a previous claim. Applicant is required to cancel the 

claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 

claim(s) in independent form. 

A). Claim 28, line 1, it is unclear what claim 28 " further includes" .... 

Correction is necessary. 
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Serial Number: 09/l 75,685 

Art Unit: 2713 

Claim Rejections - 35 USC§ 103 

Page 3 

4. The following is a quotation of 35 U.S.C. I 03(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 ~orth in 
section 102 of this title, if the differences between the subject matter sou_ght to b~ pate~ted and the prior art are 
such that the subject matter as a whole would have been ob11ious _at the time th_e_ 1nvent1on was made _10 a person 
having ordinary skill in the art to which said subject matter pertains. Patentabrl1ty shall not be negat111ed by the 

manner in which the invention was made. 

5. Claims J-3, and 6-10, 14-21, and 24-27 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 ~ 

~ article entitled "Imaging options expand with CMOS technology" (hereinafter referred to 

as "Laser Focus"). 

Pelchy discloses a reduced area imaging device (Pelchy: figure 4), co'!1prising : 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 first circuit board lying in second plane and 

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 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, lines 17-25), 
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Page 4 

as specified in claim 1. 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 ofa TAB imager could be also apply CMOS based imager (Pelchy: column 1, lines 7-10). 

The L,aser 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 ~MOS 

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 PeJchy jmager (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 I. 

Regarding claim 2, the Pelchy apparatus, as modified with the inclusion of the Laser 

~•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), as specified. 
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Regarding claim 3, 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 8, the Pelchy apparatus, as modified with the inclusion of the Laser 

fQw'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 

~: page 3, rightmost column, lines 28-38), as specified. 

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 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 6. However, 

Pelchy fails to disclose the that the image sensor further includes timing and control circuitry 
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means on said first plane and coupled to said pixel array such as a CMOS imager (Pe!chy: column 

3, Jines 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 

fQgJ_s: 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 

~ : 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 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 all of the features of claim 6. 

Regarding claim 7, the Pelchy apparatus, as modified with the inclusion of the Laser 

~•s passive 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 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, has an 
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array of passive CMOS pixels which includes a photo diode and access transistor pair (Laser 

~: page 3, rightmo~t column, lines 28-38), as specified. 

Pelchy discloses a reduced area imaging device (Pelchy: figure 4), corpprising: 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 control box including circuitry means for receiving said pre-video signal from the image 

sensor as specified (Pelchy: column 3, lines l 0-l 5); 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 6. 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 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, leftmost 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 
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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 Foell.s's active CMOS imager which has timing and control circuitry at each 

pixel site, has all of the features of claim 6. 

Regarding claim 10, the Pelchy apparatus, as modified with the inclusion of the Lilill 

~•5 active CMOS imager which has timing and control circuitry at each pixel site, has an 

amplifier for each individual pixel (Laser Focus: page 2, rightmost column, lines 4-9), as in the 

claim. 

Pelchy an endoscope with integral imaging capability (Pelchy: figure 4), comprising: a 

tubular portion including a distal end, a proximal end, and a central passageway extending 

therethrough (Pelchy: column 3, lines 25-30; column 4, lines 55-60); means for providing light to 

said distal end to illuminate a surgical site (Pelchy: column 5, lines 5-10); an image sensor lying in 

a first plane and positioned at said distal end of said tubular portion for receiving images of the 

surgical site thereon, said image sensor defining a profile area (Pelchy: figure' 2, element 21: 

profile area established by the circumference of element 2 I), said image sensor producing a pre

video signal (Pelchy: column 3, lines 45-50; column l , lines 8-1 0); a video processor board lying 

in a second plane spaced apart from and longitudinally aligned with said image sensor within said 

tubular portion and adjacent said distal end thereof, said video processor board including circuitry 

for processing said image signal as specified, said video processing board being positioned so as 
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not extend substantially beyond said profile area, as specified (Pelchy: column 3, lines l 0-15 and 

53-55); 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 circ~it board (Pelchy: 

column 4, lines 17-25), as specified in claim 14. However, Pelchy fails to disclose the that the 

image sensor 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 (Pelchy: column I, lines 7-10). 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, leftmost 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 ar each pixel site, 

has all of the features of claim 14. 

Regarding claim 15, the Pelchy apparatus, as modified with the inclusion of the Laser 

~•s active CMOS imager which has timing and control circuitry at each ~ixel site, has an 
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amplifier for each individual pixel (Laser Focus: second page, rightmost column, lines 4-9), as in 

the claim. 

Pelchy an endoscope with integral imaging capability (Pelchy: figure 4), comprising: a 

tubular portion including a distal end, a proximal end, and a central passageway extending 

therethrough (Pelchy: column 3, lines 25-30; column 4, lines 55-60); means for providing light to 

said distal end to illuminate a surgical site (Pelchy: column 5, lines 5-10); an image sensor lying in 

a first plane and positioned at said distal end of said tubular portion for receiving images of the 

surgical site thereon, said image sensor defining a profile area (Pelchy: figure 2, element 2 l : 

profile area established by the circumference of element 21 ), said image sensor producing·a pre

video signal (Pelchy: column 3, lines 45-50; column I, lines 8-1 0); a video processor board lying 

in a second plane spaced apart from and longitudinally aligned with said image sensor within said 

tubular portion and adjacent said distal end thereof, said video processor board including circuitry 

for processing said image signal as specified, said video processing board being positioned so as 

not extend substantially beyond said profile area, as specified (Pelchy: column 3, lines 10-15 and 

53-55); 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 I 4. 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 Pelcby endoscope waste more power (Laser Focus: second 
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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 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 all of the features of claim 14. 

Regarding claims 16- 17, the Pelchy apparatus, as modified with the inclusion of the Laser 

~•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 

~: third page, rightmost column, lines 28-38), as specified. 

Regarding claims 18-19, the Pelchy apparatus, as modified with the inclusion of the Laser 

~•s passive CMOS imager which has timing and control circu itry a l each pixel site, has the 

timing and control circuitry placed on said first plane (Laser Focus : fi rst page, rightmost column, 

lines 3-13) or wherein said timing and control circuitry means for processing and converting 

(Pelchy: column 4, lines 15-25), as in the claims. 

Regarding claim 20, the Pelchy apparatus, as modified with the inclusion of the Laser 

~•s passive CMOS imager which has timing and control circuitry at eac~ pixel site, has an 

endoscope with a gripping handle (Pelchy: column 3, lines 15-18: "steering capability"), as in the 

claim. 
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Regarding claim 21, the Pelchy apparatus, as modified with the inclusion of the Laser 

~'s passive CMOS imager which has timing and control circuitry at each pixel site, has a lens 

positioned at said distal end (Pelchy: column 5, lines 1-4), as specified. 

Pelchy an endoscope (Pelchy: figure 4), comprising: a tubular portion including a distal 

end, a proximal end, and a central passageway extending therethrough (Pelchy: column 3, lines 

25-30; column 4, lines 55-60); an image sensor lying in a first plane and positioned at said distal 

end of said tubular portion for receiving images of the surgical site thereon, said image sensor 

defining a profile area (Pelchy: figure 2, element 21: profile area established by the circumference 

of element 21 ), said image sensor producing a pre-video signal (Pelchy: column 3, lines 45-50; 

column 1, lines 8-1 O); a control box remote from said image sensor, said control box including 

circuitry means for recc.:iving 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 24. The Laser Focus article discloses that the 

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

~: 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 

~: 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 the Laser Focus 
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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 cpntrol circuitry at 

each pixel site, has all of the features of claim 24. 

Regarding claim 25, Pelchy apparatus, as modified with the inclusion of the Laser Focuf s 

passive CMOS imager which has timing and control circuitry at each pixel site, has a power 

supply located in said control box (Pelchy: column 3, lines 5-16), as in claim 25. 

Regarding claim 26, the Pelchy apparatus, as modified with the inclusion of the Laser 

fQ.gis's passive CMOS imager which has timing and control circuitry at each pixel site, has an 

endoscope with a gripping handle (Pelchy: column 3, lines 15-18: "steering capability"), as in the 

claim. 

Regarding claim 27, the Pelchy apparatus, as modified with the inclusion of the Laser 

~•s passive 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. 

6. Claims 11-13 and 30-32 are rejected under 35 U.S.C. I 0J(a) as being unpatentab!e 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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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 l , lines 8-1 O); 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 I 0- 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, 

lines 17-25) and that the circuit board is substantially parallel to the image sensor plane, as 

specified in claim 11 . 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 I, lines 7-1 0). 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 Ji~es 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 Pe!chy 

apparatus by incorporating the Laser Focus article's disclosed passive CMOS imager for the 
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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 11, 

but fails to disclose the parallel positioning of the circuit boards with the image sensor board as in 

the claim 11 . 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) 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 

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 arrangement as taught by the primary reference (Pelchy: figures 6-7) . 1'he 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 l l. 

Regarding claim 12, 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 13, the Pelchy-Laser-Focus apparatus, further modified by Danna's 

parallel implementation of the image sensor and circuit board configuration, has a supplementary 
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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 (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 control 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 I 0-

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) and that the circuit board is substantially parallel to the image sensor plane, as 

specified in claim 30. However, Pelchy fails to disclose the that the image sensor 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 (Pelchy: 

column 1, lines 7-10). 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, leftmost column, 

·- ------------
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Jines 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 disclo?ed 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 30, but fails to disclose the parallel positioning of the circuit boards with the image 

sensor board as in the claim 30. Danna discloses that the parallel arrangement of an image sensor 

and a circuit board in an endoscopic imaging housing in order to make the i111aging 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 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 arrangement as taught by the primary reference (Pelchy: figtires 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 31, 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. 
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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 (Pelchy: 

column 3, lines 45-50; column 1, lines 8-1 O); 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 control box remote from said image sensor, said control box includ~ng circuitry means 

for receiving said pre-video signal from the image sensor as specified (Pelchy: column 3, lines I 0-

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) and that the circuit board is substantially parallel to the image sensor plane, as 

specified in claim 30. 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 I', 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 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 
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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, 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 30, 

but fails to disclose the parallel positioning of the circuit boards with the image sensor board as in 

the claim 30. 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) and thereby reducing patient discomfort (Danna: column 2, lines 35-45). 

Accordingly, given the Danna teaching it would have been obvious !or one or 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 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 32, 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. 

7. Claims 4-5, and 23 are rejected under 35 U.S.C. l 03(a) as being unpatentable over Pelchy 

in view of 6/97 Laser Focus article entitled "Imaging options expand with CMOS technology" 
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(hereinafter referred to as "Laser Focus") as applied to preceding claims 1, 3, and above, and 

further in view of Danna et al., (hereinafter referred to as "Danna"). 

The Pelchy apparatus, as modified with the inclusion of the Laser Focus disclosed CMOS 

imager, has all of the features of claims 1, 3, and 23, but fails to disclose the parallel positioning 

of the circuit boards with the image sensor board as in the claims 4-5 and 23. 

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) 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 

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 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 4-5, and 23. 

8. Claims 22 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable over Pelchy 

in view of 6197 Laser Focus article entitled "Imaging options expand with CMOS technology" 

(hereinafter referred to as "Laser Focus") as applied to claims 14 and 24 above, and further in 

view of Steinberg. 

The Pelchy apparatus, as modified with the inclusion of the Laser Focus disclosed CMOS 

imager, has all of the features of claims 22 and 29, but fails to disclose the use of a power supply 
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as being configured as a battery attached to the handle of the endoscope, as in claims 22 and 29. 

Steinberg discloses that it is known to incorporate the use of an attachably detachable battery as a 

power source (Steinberg: column 4, lines 60-68; column 5, lines 1-40; figure 7, element 208) 

within an endoscope's handle (Steinberg: column 3, lines 50-55) in order the make the endoscope 

useable at remote sites (i.e portable) and further decrease the set-up time the use of the apparatus 

(Steinberg: column 2, lines 18-43). Given Steinberg's teaching of using a battery as a power 

source within the handle of an endoscope, it would have been further obvious for one of ordinary 

skill in the art to incorporate the handle contained battery of Steinberg into the composite Pelchy

Laser Focus article discussed apparatus, in order to reduce to the set-up time of the original 

Pelchy-Laser Focus article discussed apparatus. The Pelchy endoscope now incorporating both 

the Laser Focus article discussed CMOS imager and the Steinberg's battery handled power 

supply, has all of the features of claim 22 and 29. 

Conclusio11 

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 . 

Patent Examiner ' 
Anand S. Rao 
Art Unit 2713 
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Commissioner for Patents, Washington, DC 20231. 

Samsung Exhibit 1003 
Page 124 of 208



~(' -~ J PTO/SB/17 (6199) I AU5 0 4 199.9 ' Approved for use through 09/30/2000. 0MB 0651-0032 
~ Patent and Trademark Office: U.S. OEPART!>IENT OF COMMERCE ~ . .. t:JJ ctl A t f 1995 no pe~ons are required to respond to a collection of Information unless ii displays a whd 0MB control number. Un ,':Ille Paperworl!.lftl!U on c o , ..._ 

, _ RANSMITTAL CompleteifKnown 
t- CC I Aonlication Number 09 / 17 5 68 5 

Filing Date October 20, 1998 for FY 1999 
Patent fetJS are sub}flct to annual revision. First Named Inventor Edwin L, Adair, et al . 

small Entity payments mJm be supported by a small entity Slate~ent, 1 ~Ex~a~m~i~ne'.:r'...:N~~am~e--+~A~. ~R~a::o::_ ____________ 1 
otherwise targ11 entity tees must be pa,d. See Forms PTOISB/09 12. I- 2 713 

See 37 C.F.R. §§ 1.27 and 1.2
8

. ~ G~r~O~U£P!._l~A~rt~U~n~it~-+~.:_:.:..._ __ ::-::--::---------- , 

TOTALAMOUNTOFPAYMENT 1($) 18,00 AttorneyOocketNo. i;-q7 11 r.TP? ~ 
"" 

METHOD OF PAYMENT (check one) 

The Commissioner is hereby authorized to charge 
1.@ lndlceted fHS and credit any over payments to: 

ftto>u'~\ j O 6-0 77 8 I Number L. _:_.:....., ___________ _ _ 

Deposit! r ----- ---------:! 
Account Fields & Johnson, P,C . . 
Name 

2. (3 

C'1 Charge Any Addilienal FN R•qulred 
~ Under37 CFR§§ 1.16 •net 1.17 

Payment Enclo11d: 
GJ Check O ~::r:ry O Other 

FEE CALCULATION 

1. BASIC FILING FEE 
L1rg1 Entity Small Entity 
l'N ,.. ,.. FH Fae DHcrfptlon 
Cod• (S) Coclt (S) F11 P•ld 
101 780 201 380 Ullllty nllng '" 

~ 
108 310 2oe 155 DHlgn filing , .. 

107 480 207 240 Plant filing fee 
108 780 208 380 Rtl .. UI nllng fH 
11<1 150 214 75 Pro~alonal nllng fff 

SUBTOTAL (1) I ($) I 
2. EXTRA CLAIM FEES 

FHfrom 
E~a ~ F!~Pa/d 

Totll Clalmt rn-20'" a!.._Lj X L._Ll "':::=====~' 
~1~r~:nd1nt CJ. 3 .. ·CJD X DD ~ Q l 
Murupla Dependent C=:::J { I 
.. o, number previously paid, If greater; For Reissues. see be/ow 

Large Entity Smell Entity 
FN Fee Fae Fea Fea Daacrfptlon 
Code (S) Code (S) 
103 18 203 9 Claims in excess or 20 
102 78 202 39 Independent claims in e.>ceess of 3 
10<1 260 20<1 130 MulUpla dependent cf aim, ii not paid 
109 78 209 39 " Reissue Independent claim, 

over original patent 

110 18 210 9 •• Reissue cla\ma In excess 0120 
and over original pa1ent 

FEE CA LC ULA TION (continued) 

3. ADDITIONAL FEES 
Large Entity Small Entity 
Fee Fee Fae Fea 
Code ($) Code ($) 

Fee Description 

105 130 205 65 Surcharge. late tiling fee or oath 

127 50 227 25 Surcharge - late pro~sional filing lee or 
cover sheet. 

139 130 139 130 Non-English specification 

147 2,520 147 2,520 For filing a request for reexamination 

112 920' 112 920' Requesting publication ol SIR prior to 
Examiner action 

113 1,840' 

115 110 

116 380 

117 870 

118 1,360 

128 1,850 

119 300 

120 300 

121 2eo 

138 1,510 

uo 110 

141 1,210 

142 1,210 
143 <130 

113 

215 

216 

217 

218 

1 840• Requesting publication of SIR after 
' Examiner action 

55 Extension !or reply within first month 

190 Extension !or reply within second month 

<135 

680 

228 925 

Extension for reply within third month 

Extension for reply within fourth month 

Extension tor reply within fifth month 

Notice of Appeal 219 150 

220 150 

221 130 

138 1,510 

2<10 55 

241 805 

242 605 

243 215 

FIiing a brief In support of an appeal 

Request for oral hearing 

Petition to Institute a public use proceeding 

Pelilion to re.,;119 - unavoillable 

Petition to re.,;ve - unintentional 

Utility issue fee (or reissue) 

Design issue fee 

-l 
C-; 

r-.: 

Fee Paid 

144 580 2<1<1 290 Plant issue fee ···, : .. -, -----1 
122 130 122 130 C 

Petitions to the Commissioner c c ·) ;-\ 
·•-.. 

123 50 123 50 • I 1------1 Pel/lions related to pro.,;sionar app~cation~.:, 
126 240 126 240 

Submission of Information Disclosure Stmt 1----=.- -, 
I -581 40 581 

146 760 246 

40 

380 

Recording each patent assignmentper 
properly (times number or propertiq). 

Fifing a submission after final rejectt°'1 
(37 CFR § 1.129(a)) ..1. 

1<19 760 2<19 380 For each additional invention to be 
examined (37 CFR § 1.129(b)) 

Other fee (specify) ______________ _ 

, .. ; ... , 
. -.. .,/ 

SUBTOTAL (2) l<s> 18 . 00 

SUBMITTED BY 

Other ree (speeify) ______________ _ 

,---.!:::::::=~ I · Reduced by Basic FIiing Fee Paid SUBTOTAL 13) 1($) 0 I 
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~ 
Ji~~ ATES PATENT AND TRADEMARK OFFICE 

In Re the Continuation in Part 
Application of 

) SECOND SUPPLEMENTAL 
) PRELIMINARY 
) AMENDMENT 

Edwin L. Adair, Jeffrey L. Adair, ) 

Randall S. Adair ) 
) 

Serial No.: 09/175,685 ) 
) 

Filed: October 20, 1998 ) 
) 

For: "Reduced Area Imaging ) 
Devices" 

Assistant Commissioner for Patents 
Washington, D.C. 2023 I 

Examiner: A. Rao 

Art Unit: 2713 

Sir: 
Please amend the above-identified application as follows: 

IN THE CLAIMS: 

(Amended) An endoscope comprising: 

c-, 
r .• 

a tubular portion including a central passageway extending 

roximal end and a distal end; 

a C OS image sensor positioned at said distal end of said 

" tubular portion for rec'eiring images of a surgical site, said CMOS imager 

" defined by an array of CM0S pixels and [wherein individual pixels within 

said array of said CMOS pix~~h include an amplifier], said CMOS 

imager lying in a first plane; ~ 

circuitry means for tim · and control of said CMOS image 

sensor placed adjacent to said CMOS ima e sensor on said first plane; 

a control box remote from sai~bular portion and coupled to 
. '\ 

said CMOS image sensor, said control box includiDg circuitry means for 
\: 

receiving a pre-video signal from said CMOS image 'sensor, and for 

\ 

. . 
: : 

' ' . 
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2 

converting id pre-video signal to a post-video signal which may be 

received by a andard video device; and 

a p wer supply coupled to said control box and said CMOS 

image sensor for pr , viding power thereto , 

Add the following new claims: 

JS An endoscope, as claimed in claim 24, wherein: 

' ~ ndividual pixels within said array of CMOS pixels each 
', 

include an amplffier. 

" ,, 

34. An endoscop~, as claimed in claim 24, wherein : 

said array of CMOS pixels includes a plurality of passive 

CMOS pixels, and wherein individual passive CMOS pixels of said 

plurality of passive CMOS pixels each .jnclude a photo diode for produe:ing 

photo electrically generated signals, and an.access transistor 
·,.,. 

communicating with said photo diode to controt the release of said photo 

electricalJy generated signals. 
- -------- ---- - - - --- --------.l..-·-··---- -··- - - - ----- ------

REMARKS \ , 

By the foregoing, Claim 24 has been amended, and new Claims 33 

and 34 have been added. As a review of the claims in this application, 

Claims 1-7 were filed originally with the application, Claims 8-29 were 

added in the Preliminary Amendment filed on March 8, 1999, and Claims 

30-32 were added in a first Supplementary Preliminary Amendment filed 

on March 24, 1999. Enclosed herewith is a check in the amount of$18.00 
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to cover the additional fees for new Claims 33 and 34. Any shortfall may 

be charged to Deposit Account No. 06-0778. 

Respectfully submitted, 

FIELDS & JOHNSON, P.C. 

Gary D. Fields 
Brent P. Johns ' 
8480 East Orchard Road, Suite 5600 
Englewood, CO 80 l l 1 
(303) 689-9100 
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BRENT P .JOHNSON 
FIELDS ~-: SOHNSON 
SUITE .5600 
8480 EAST ORCHARD ROAD 
ENGLEWOOD CO 80111 

UNITED STATES .PARTMENT OF COMMERCE 
Patent and Trademark Office 
Address: COMMISSIONER OF PATENTS AND TRADEMARKS ~ 

Washington, D.C. 20231 
,, I 
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Pleaae find below and/or attached an Office communication concerning this application or 
proceeding. 

Commissioner of Patents and Trademark, 
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Interview Summary 

Application No. 

09/175,685 

Examiner 

Anand Rao 

All participants (applicant, applicant's representative, PTO personnel): 

Applicant(s1 
Adair et al. 

Group Art Unit 

2713 

( 1 ) Anand Rao (3) ------------- - -

(21 Mr. Brent Johnson (#38,031) (4) ---------------

Date of Interview ____ ..-!.A~u=!l9~3~1,,_:_1~99:::..9:::__----

Type: O Telephonic !XI Personal (copy is given to !XI applicant D applicant's representative). 

d D Yes !XI No. If yes, brief description: 
Exhibit shown or demonstration conducte : 

Agreement IX) was reached. D was not reached. 

Clalm(sl discussed: J1~-3~2L_ ______________________ _ ______ _ 

Identification of prior art discussed: 
us Patent 5,754,313 to Pelchy et al. and US Patent 4,491,865 to Danna et al. 

Description of the general nature of what was agreed to if an agreement was reached, or any other comments: 
The proposed amendment and the filed Declarations of 4/6/99 were reviewed by the Examiner as putting claims 6, 11, 
14, 24, and 30 a favorable condition for allowance. The Examiner further suggested the incorporation of the "direct 
video• /Imitation of claim tin lieu of the "pin connector· limitation in order to place claim 1 in said same favorable 

condition for sl/owsncs. 

(A fuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render 
the claims allowable must be attached. Also, where no copy of the amendents which would render the claims allowable 
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Office action. Applicant is not relieved from providing a separate record of the interview u I s box 1 above 
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In Re the Continuation in Part 

Application of 

Edwin L. Adair, Jeffrey L. Adair, 

Randall S. Adair 

Serial No.: 09/175,685 

Filed: October 20, 1998 

( , 

T AND TRADEMARK OFFICE 
' 

• • ..J 

) AMENDMENT 
) 
) 
) 
) 
) 
) 
) 
) 
) 

-
C 

Examiner: A. Rao ' 

Art Unit: 2713 

. . J; L :;1.. y S LI I I O I SUS 
"Express Mall" mailing label No . .- -

Date ol d'i!posit S- J) ~ - 11 I qq q . 

For: "Reduced Area Imaging Devices" ) 

1 hereby certify that tispap<ir or li:le Is b81ng depos1\ed 
with lhe United States Postal Service "Express Mail Post 
Offico to Addres~ee• servic;e under 37 CFR t.10 on lh? data 
indlce\ed .1bove and Is addressed \o the Assi stant 
Commissioner tor Patents. Washington. D.C. 20231 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

(Typed or lntad name of parson maillng paper or fee) 

--Uc~ ~u._ .- .__a. ~lWP(fc-&, 
'{siiinaturof person mailing paper or fee) 

This Amendment is responsive to the Office Action dated 

August 6, 1999, the above-identified application being amended as follows: 

IN THE CLAIMJ' 
Amend Claim 1 as follows: 

1. (A ended) A reduced area imaging device comprising: 

an ima er sensor lying in a first plane and including an array 

of CMQS pixels for rec ·ving images thereon, said image sensor further 

including circuitry means o said first plane and coupled to said array of 

CMOS pixels for timing and co ol of said array of CMOS pixels, said 

image sensor producing a pre-video ignal; 
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a pr -video conductor for transmitting said pre-video signal, 

said pre-video condu tor having first and second ends, said first end 

communicating with sa1 image sensor; 

a first circuit oard lying in a second plane and longitudinally 

aligned with said image sens , said first circuit board being connected to 

said pre-video conductor at sai econd end thereof, said first circuit board 

including circuitry means for conv rting said pre-video signal to a post

video signal for direct reception by a tandard video device; and 

15 a power supply electricall coupled with said image sensor 

for driving said array of pixels and said ti ·ng and control means, and 

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

./ 
- --:--:::==:::--- ---=-=Am..:.::;e~n~d...::C:.:l=ai::.:m.:...6-=-=a:.....:.:sfo:.:.ll:.:o:...:..w:.:::::s;_: ________ _ _____________ .... 

~ue§ 

5 

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

an · mage sensor lying in a first plane and including an array 

of CMOS pixels fo eceiving images thereon, said image sensor further 

including circuitry mea s on said first plane and coupled to said array of 

CMOS pixels for timing a control of said array of CMOS pixels, said 

image sensor producing a pre- ideo signal; 

a control box remo from said image sensor, said control box 

including circuitry means for receiv1 said pre-video signal from said 

image sensor, and for converting said p -video signal to a post-video 

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

a power supply coupled to said c ntrol box and said image 

sensor for providing power thereto. 
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Amend Claim 8 as follows: 

8. (Amended) A reduced area imaging device, as claimed in 

claim 1, wherein said [image sensor] 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 photoelectrica11y generated signals[;] and an access 

transistor communicating with said photo diode to control the release of 

said photoelectrically generated signals. 

/ // / .. 
Cancel Claims 9 and 10 without preJudtce. 

Amend Claim 11 as follows: --------·-··-··- --- -· .. 
1 . (Amended) A reduced area imaging device comprising: 

an array of CMOS pixeJs defining a profile area and lying in 

a first plane, s id array of CMOS pixels for receiving images thereon; 

a c1 cuit board longitudinally aligned with and electrically 

[couples] £0upled to aid array of CMOS pixe]s, said circuit board lying in 

a second plane which i offset from said first plane and substantially 

parallel to said first plane, aid circuit board including circuitry means for 

timing and control of said arr of CMOS pixels, said timing and control 

means producing a pre-video si al, said circuit board further including 

10 circuitry means for receiving said p e-video signal from said timing and 

- -----------•-L ------

control means and converting said pre- ideo signal to a post-video output 

signal for direct reception by a video dev1 ; and 

a power supply electrically cou 

CMOS pixels and said circuit board. 

' 

I 
I 

i 
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_____ :_ ___ _}_A~m~/~en~d~C~la~im!!Jlj4~a~sJfoQ]l~lo~w~s~: ______ ~-~--~~--- -·--

! 2.. 't4-_ (Amended) An endoscope with integral imaging capability 

for producing images to be viewed on a video device. said endoscope 

comprising: 

a tubular portion including a distal end, a proximal end and a 

5 central passageway extending therethrough; 

10 

means for providing light to said distal end to illuminate a 

surgical site; 

a CMOS image sensor lying in a first plane and positioned at 

said distal end of said tubular portion for receiving images of the surgical 

site, said CMOS image sensor defining a profile area, and said CMOS 

image sensor producing an image signal; 

circuitry means electrically coupled to said CMOS image 

sensor for timing and control of said CMOS image sensor, said circuitry 

means for timing and control placed within said tubular portion; 

15 a video processor board lying in a second plane spaced from 

and longitudinally aligned with said CMOS image sensor within said 

tubular portion and adjacent said distal end thereof, and communicating 

with said CMOS image sensor to receive said image signal, said video 

processor board including circuitry means for processing said image signal 

20 and converting said image signal to a post-video signal for direct reception 

by the video device, said video processor board being positioned so as not 

to extend substantially beyond said profile area, [said video processor 

board communicating with said CMOS image sensor to receive said image 

signal]; and 

25 a power supply electrically coupled to said CMOS image 

sensor and said video processor board. 

f ; 
J • 
r ·. 
I 

- ----- -- --- - -
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I 
Amend Claim 28 as follows: 

2.Z, 
.;).b, 28.._ (Amended) An endoscope, as claimed in claim 2~ further 

including: 

a lens positioned at said distal end of said tubular portion of 

sensor. 

REMARKS 

Applicant's attorney sincerely appreciates the personal interview so 

courteously granted by Examiner Rao on August 31, 1999. Pursuant to the 

interview, it was understood that each of the claims as amended above 

would define over the prior art. The following includes applicant's full 

response to the Office Action, and supporting arguments as presented in the 

interview. 

Claim 28 was objected to. Claim 28 has been rewritten. Apparently 

when Claim 28 was originally filed, a line of text was deleted in the page 

containing this claim which caused the discrepancy. Therefore, the 

objection to Claim 28 should be withdrawn. 

Claims 1-3, 6-10, 14-21 and 24-27 were rejected under 35 U.S.C. 

§ 103 as being unpatentable over Pelchy, et al. in view of the 6/97 Laser 

Focus article entitled "Imaging Options Expand With CMOS Technology." 

The Examiner stated that Pelchy fails to disclose 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, even though the 

reference recognizes that the use of a TAB imager could also apply to a 

CMOS-based imager. The Examiner further stated that the Laser Focus 

I 

I 
j I 
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article is preferable to using a CCD imager because CMOS imagers 

minimize power consumption. 

Obviousness can only be established by combining or modifying the 

teachings of the prior art to produce the claimed invention where there is 

some teaching, suggestion, or motivation to do so found either in the 

references themselves or in the knowledge generally available to one of 

ordinary skill in the art. In re Fine, 837 Fed.2d 1071 (Fed. Cir. 1988). A 

reference should be considered as a whole, and portions arguing against or 

teaching away from the claimed invention must be considered. Bausch & 

Lombe, Inc. v. Barnes/Hinde/Hydrocurve, Inc., 796 Fed.2d 443 (Fed. Cir. 

1996). Where the teachings of two or more prior art references conflict, the 

Examiner must weigh the power of each reference to suggest solutions to 

one of ordinary skill in the art, considering the degree to which one 

reference might accurately discredit another. In re Young, 927 Fed.2d_ 588 

(Fed. Cir. 1991). If the proposed modification would render the prior art 

invention being modified unsatisfactory for its intended purpose, then there 

is no suggestion or motivation to make the proposed modification. In re 

Gordon, 733 Fed.2d 900 (Fed. Cir. 1984). If the proposed modification or 

combination of the prior would change the principle of operation of the 

prior art invention being modified, then the teachings of the references are 

not sufficient to render the claimsprimafacie obvious. in re Ratti, 270 

Fed.2d 810 (CCPA 1959). 

In the present case, the Examiner argues that modification of the 

primary reference (Pelchy, et al.) is proper because use of a TAB imager 

could also be applied to a CMOS-based imager. Applicant respectfully 

disagrees with the Examiner's conclusion and believes that there is express 

teaching away from the combination of the two references. 
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The Examiner relies on the suggestion of interchanging a CMOS 

imager with a TAB imager as found in Pelchy, et al. at column 1, lines 7-

1 0. This portion reads "The increased availability of smaller solid state 

imagers based on CCD or CMOS technologies has surpassed the 

availability of conventional wire bonding techniques to take full advantage 

of the space savings afforded by these small imagers." 

Taken in the context of Pelchy as a whole, this sentence simply 

means that as applied to wire bonding techniques for interconnecting 

electronic components, CCD and CMOS technology has surpassed these 

traditional wire bonding techniques such that it is actually the wire bonding 

techniques which place a limitation on how small an imager can be 

packaged. It is improper to interpret this sentence as meaning that the TAB 

imager disclosed in Pelchy is applicable universally to all CCD and CMOS 

imagers, or that any CCD or CMOS imager is substitutable for the TAB 

imager disclosed. 

The Laser Focus article at the first page, column 2, first full 

paragraph, specifically discus·ses why substituting CMOS technology for 

standard CCD technology, such as disclosed in Pelchy, et al., is impractical 

for purposes of creating imaging devices which are more like cameras on a 

chip, as opposed to imaging devices which are found on multiple circuit 

boards. Here, the articles states that "By shifting imager designs to CMOS 

processing, designers can implement many camera functions on a chip . .. 

many of the functions that were previously performed by a frame grabber 

or that required external control can now be implemented on-chip as well ." 

Furthermore, the article discusses why it may not be desirable to simply 

substitute a CMOS imager with a CCD imager. At the fourth page of the 

article, in the sub-section entitJed "Performance trade-offs," the article 

Samsung Exhibit 1003 
Page 139 of 208



8 

states "Just as application needs vary, so will imager based camera systems. 

No CMOS imager wi11 satisfy every appJication, and there are finite limits 

to the practical uses of the technology. For example, the (CMOS) devices 

will not in the foreseeable future be available to the ultra-low noise 

scientific market that niche will remain filled by the CCD or CCD/CMOS 

hybrid .... A photodiode array can be read in a non-integration mode, so 

applications requiring this performance wi11 remain outside the province of 

CMOS imagers." Therefore, it is c1ear that some CCD devices have 

distinct advantages over CMOS devices, and visa versa. Thus, this article 

makes it clear that, absent some more clear suggestion or motivation found 

in the references, one cannot simply substitute one imaging device for the 

other because each has its own advantages depending upon the particular 

application. 

Pelchy, et al. is directed to an improvement wherein the TAB imager 

package is made shorter in length as compared to the prior art ( column 2, 

Jines 66-67; column 3, Jines 1-5). In short, Pelchy, et al. takes the single 

circuit board of the prior art (Reference No. 115, Figure 10) and breaks this 

circuit board in half to create two smaller circuit boards (Reference Nos. 27 

and 28 of Figure 2). The reduction in length of the circuit board trailing the 

image sensor requires the use of "tape automated bonding" (TAB) in order 

to connect the imager sensor to its timing and control circuitry. It is clear 

from a fu]J reading of Pelchy, et al. that the type of invention disclosed is 

only relevant to imagers which are enhanced by the use of tape automated 

bonding. The tape automated bonding is used to maintain a small frontal 

profile and also allows supporting circuitry to be placed in the manner as 

shown in Pelchy, i.e., two parallel circuit boards placed in pemendicular 

arrangement with the imaging device 20. There is no suggestion or 

-----~- ·----- ------ -
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teaching in Pelchy, et al. that any circuitry whatsoever should be placed co

planar with the CCD imaging device 20. In fact, even if a CCD imaging 

device of Pelchy could be configured to accept control circuitry which is 

co-planar with its pixel array, such an arrangement would further teach 

away from the use of the CCD imaging device in an endoscope application 

as such a co-planar arrangement would greatly increase the profile of the 

imaging device making it impossible to use for introduction in the body. 

Accordingly, the need for a small frontal profile is exactly why the board 

115 of the prior art, and boards 27 and 28 of Pelchy, et al. are placed 

directly behind and perpendicular to the CCD imager 20. The Laser Focus 

article at page 3, discloses the use of timing and control circuitry which is 

found co-planar with the imaging elements "To overcome the lower 

biasing requirements and to improve noise characteristics of passive pixels, 

photogates or photodiodes feature an amplifier at the end of each row or 

column, along with FPN correction circuitry." Substituting the imager 

structure of the Laser Focus article in Pelchy, et al. would defeat the sole 

purpose stated in Pelchy, et al. of providing tape automated bonding to 

connect circuitry elements. In other words, the substitution of the CMOS 

imaging device as disclosed in the article would expressly defeat the 

pun,ose of having tape automated bonding because certain control circuiny 

would be found co-planar with the pixel array and would need no special 

type of bondim~ or connecting means. 

Stated in yet another way, the combination of Pelchy, et al. with the 

imaging device disclosed in the Laser Focus article would clearly violate 

the case law set forth above which guides how references may be combined 

to set forth a proper obviousness rejection. Pelchy, et al. expressly teaches 

away from placing any circuitry on the same plane with the imager because 
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the sole purpose of providing tape automated bonding is to allow circuitry 

to be remoted from the imager plane. As discussed above, CCD devices 

have some advantages over CMOS devices; therefore, substituting a 

CMOS imaging device would actually detract from the stated purposes 

found in Pelchy, et al. 

The Examiner argues that CMOS technology in general provides 

certain advantages (low power consumption) and, therefore, this provides 

the motivation to combine the references. In harmony with Bausch & 

Lombe, Inc., the references must be considered as a whole, and portions 

arguing against or teaching away from the claimed invention must be 

considered. The express and clear pmpose stated in Pelchy, et al. for 

providing tape automated bonding is defeated if a CMOS based imager is 

used within the structure of Pelchy, et al. In accordance with In re Ratti , 

the proposed modification or combination of the references changes th~ 

basic principle of operation of Pelchy, et al. That is, providing timing and 

control circuitry which is co-planar with the image sensor in Pelchy, et aJ. 

eliminates the need for utilizing a tape automated bonding process. 

Furthermore, in accordance with In re Gordon, the proposed modification 

to the Pelchy, et al. reference would clearly render the invention being 

modified unsatisfactory for its intended purpose. The incorporation of 

timing and control circuitry co-planar with the image sensor would 

completely negate the need for tape automated bonding to include the 

circuit boards 27 and 28 in Pelchy, et al. The Examiner's argument that 

minimizing power consumption provides the motivation to combine the 

references ignores the express teachings by both of the references as to why 

their combination is improper. It is weJJ known that CMOS devices use 
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less power than CCD devices; however, this clearly does not provide the 

necessary motivation to combine the references. 

Claims 1 and 6 require an array of CMOS pixels and circuitry means 

on said first plane and coupled to said array of CMOS pixels for timing and 

control of said array of CMOS pixels. As discussed above, Pelchy in 

combination with the Laser Focus article does not meet this limitation. 

Independent Claims 1 and 14 have been amended to require that the 

video processor board handles all of the processing of the image signal so 

that the post-video signal is made for direct reception by a video device. 

Neither Pelchy or any references combined with Pelchy teach this 

limitation that a video processor board lying in a second plane spaced from 

the CMOS imager performs all the image signal processing. Pelchy clearly 

requires the external processor 13 ( column 3, ljnes I 0-15). Therefore, it is 

irrelevant whether or not Pelchy is combinable with the Laser Focus article 

because neither of these references meet this limitation. Therefore, Claims 

l and 14 should be allowed. 

Claim 24 is allowable for the same reasons as set forth above with 

respect to Claim 1. Claim 24 requires an array of CMOS pixels and 

circuitry means for timing and control of the CMOS pixels to lie on a first 

plane. Pelchy and the Laser Focus article are not combinable to meet this 

limitation. 

Claims 11-13 and 30-32 were rejected under 35 U.S.C. §103 as 

being unpatentable over Pelchy in view of Laser Focus and further in view 

of Danna, et al. In this rejection, the Examiner stated that Pelchy failed to 

disclose the parallel positioning of the circuit boards, and that Danna 

disclosed such a parallel arrangement. Pelchy at column 2, lines 66-67, and 

column 3, lines 1-5, discusses the problem being overcome by Pelchy 
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which is to shorten the length of the circuitry attached to the imager by 

creating two boards in perpendicular arrangement behind the imager. To 

rearrange the circuit boards 27 and 28 in Pelchy in a parallel arrangement 

with the imager 20 would expressly defeat the purpose of the Pelchy 

reference which is provide to a modified tape automated bonding invention. 

As best seen in Figure 2 of Pelchy, rearranging the boards 27 and 28 in 

parallel arrangement behind the imager 20 would actually greatly increase 

the width/profile of the imager. Also, it is clear that the tape automated 

bonding structure disclosed in Pelchy would be greatly modified as leads 

24 and protective strips 31 would at least have to be greatly lengthened, if 

not having to be totally redesigned. Therefore, the use of any arrangement 

of parallel circuit boards with the TAB imager of Pe1chy would c1early 

defeat the purpose of having tape automated bonding. It is also brought to 

the Examiner's attention that Danna also discloses a CCD•type imager 

which completely isolates the imager 25 from any processing circuitry. 

Therefore, this is further evidence that even in the construction of 

endoscopes designed for compact size, the idea of incorporating timing and 

control circuitry co-planar with an imaging element is not obvious. Claims 

11 and 30 both require a circuit board to be longitudinally aligned with an 

array of CMOS pixels, and further that the circuit board Jie in a second 

plane which is off-set from and substantia11y parallel to the first plane on 

which the CMOS pixels lie. This limitation is clearly not taught by a 

combination of any other references. Therefore, the rejection of Claims 11-

13 and 30-32 should be withdrawn. 

Claims 4-5 and 23 were rejected under 35 U .S.C. § I 03 as being 

unpatentable over Pelchy in view of the 6/97 Laser Focus article and 

further in view of Danna et al. Claims 4 and 5 depend directly and 
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indirectly, respectively, from Claim 1, and Claim 23 depends directly from 

Claim 14. For the same reasons as set forth above with respect to 

independent Claims 1 and 14, Claims 4-5 and 23 are allowable because 

each of these claims add additional limitations not overcome by the prior 

art of record. Therefore, the rejection for Claims 4-5 and 23 should be 

withdrawn. 

Claims 22 and 29 were rejected under 35 U.S.C. § 103 as being 

unpatentable over Pelchy in view of the 6/97 Laser Focus article and 

further in view of Steinberg. Claim 22 depends directly from Claim 14, 

and Claim 29 depends directly from Claim 24. For the same reasons as set 

forth above with respect to Claims 14 and 24, Claims 22 and 29 are 

allowable because each of these claims again add additional limitations 

which are not overcome by the prior art of record. Therefore, this rejection 

should also be withdrawn. 

A sincere effort has been made to place this application in a 

condition for allowance; therefore, such favorable action is earnestly 

solicited. 

Date: q /1 / q9 
' , 

•-•H - •--- -

Respectfully submitted, 

FIELDS & JOHNSON, P.C. 

Gary D. Fields 
Brent P. Johnson 
Attorneys for Applicant 
8480 East Orchard Road, Suite 5600 
Englewood, CO 80111 
(303) 689-9100 
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Serial Number: 09/175,685 

Art Unit: 2713 

DETAILED ACTION 

Response to Amendment 

I. Applicant's arguments with respect to claims 1-8, 11-13 and 30-32 as put forth in 

Page 2 

Paper 12 on 9/1/99 have been considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections- 35 USC§ 103 

2. The following is a quotation of 35 U.S.C. l 03(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. 

3. Claims 1-8, 11-13, and 30-32 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Lenhardt et al., (hereinafter referred to as "Lenhardt") in view of the 6/97 Laser Focus 

article entitled "Imaging options expand with CMOS technology" (hereinafter referred to as 

"Laser Focus"). 

Lenhardt discloses a reduced area imaging device (Lenhardt: figure 2), 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; (Lenhardt: column 6, lines 39-45), a pre-video 

conductor for transmitting said pre-video signal from said first circuit board to a second circuit 

board (Lenhardt: column 6, lines 45-50); a first circuit board lying in second plane and 

longitudinally aligned with said image sensor, said first circuit board being connected to said pre-
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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 direct reception by a standard video device (Lenhardt: column 6, lines 27-35); 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 (Lenhardt: column 4, lines 17-25), 

as specified in claim 1. However, Lenhardt 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 (Lenhardt: column 6, lines 39-57). The Laser Focus article discloses that the 

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

~: third page, right most column, lines 32-60) is preferable to using a CCD because the 

standard CCD imagers as contained by the original Lenhardt apparatus waste more power (Laser 

f:Qm: second page, leftmost column, Jines 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 Lenhardt apparatus by incorporating the Laser Focus 

article's disclosed passive CMOS imager for the standard Lenhardt imager (Lenhardt: figure 2 

element 20) in order to minimize power consumption. The Lenhardt 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 1. 

Regarding claim 2, the Lenhardt apparatus, as modified with the inclusion of the Laser 

~'s passive CMOS imager which has timing and control circuitry at each pixel site, would 
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have the image sensor defining a profile area (Lenhardt: figure 2, element 4), and said first circuit 

board being positioned not to extend beyond said profile area (Lenhardt: column 5, lines 10-23 ), 

as specified. 

Regarding claim 3, the Lenhardt apparatus, as modified with the inclusion of the Laser 

~•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 (Lenhardt: column 6, lines 45-57), as specified. 

Lenhardt discloses a reduced area imaging device (Lenhardt: figure 4 ), comprising : an 

image sensor lying in a first plane and including an arra)l of pixels for receiving images thereon, 

said image sensor producing a pre-video signal; (Lenhardt: column 6, lines 39-41) a pre-video 

conductor for transmitting said pre-video signal from said first circuit board to a second circuit 

board (Lenhardt: column 6, lines 45-50); a control box remote from said image sensor, said 

control box including circuitry means for receiving said pre-video signal from the image sensor as 

specified (Lenhardt: column 6, lines 30-32); 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 (Lenhardt: column 6, lines 38-42), as specified in claim 6. However, 

Lenhardt 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 (Lenhardt: 
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column 3, lines 45-50), even though the reference recognizes that the use of a TAB imager could 

be also apply CMOS based imager (Lenhardt: 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 column, lines 32-60) is preferable to using a CCD 

because the standard CCD imagers as contained by the original Lenhardt endoscope waste more 

power (Laser Focus: second page, leftmost column, lines 35-50). Accordingly, given the Laser 

~ 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 Lenhardt apparatus by incorporating 

the Laser Focus article 's disclosed passive CMOS imager for the standard Lenhardt imager 

(Lenhardt: figure 2, element 20) in order to minimize power consumption. The Lenhardt 

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 6. 

Regarding claim 7, the Lenhardt apparatus, as modified with the inclusion of the Laser 

~•s passive 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 (Lenhardt: figure 2, elements 21 ), as 

specified. 

Regarding claim 8, the Lenhardt apparatus, as modified with the inclusion of the~ 

~•s passive CMOS imager which has timing and control circuitry at each pixel site, has an 

- ·----- ---------------
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array of passive CMOS pixels which includes a photo diode and access transistor pair (~ 

E,Q£ys_: page 3, rightmost column, lines 28-38), as specified. 

Regarding claim 9, the Lenhardt apparatus, as modified with the inclusion of the Laser 

&Y.s' 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 

EQw: page 3, rightmost column, lines 28-38), as specified. 

Regarding claim 10, the Lenhardt apparatus, as modified with the inclusion of the Laser 

&J.ls's active CMOS imager which has timing and control circuitry at each pixel site, has an 

amplifier for each individual pixel (Laser ~ocus: page 2, rightmost column, lines 4-9), as· in the 

claim. 

Lenhardt discloses a reduced area imaging <.kvi<.:c (Lenhardt: figure 4 ), wmprising : an 

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

(Lenhardt: column 5, lines I 0-20); a circuit board longitudinally aligned with and lying in a 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 direct reception by a stand 

video device signal for reception by a standard video device (Lenhardt: column 6, lines 27-35); 

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 (Lenhardt: column 6, 

lines 38-47), and that the image sensor is parallel to the first circuit board (Lenhardt: column 6, 

lines 49-51 )as specified in claim 11 . However, Lenhardt fails to disclose the that the image sensor 
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further includes timing and control circuitry means on said first plane and coupled to said pixel 

array such as a CMOS imager (Lenhardt: column 3, lines 45-50), even though the reference 

recognizes that the use of a TAB imager could be also apply CMOS based imager (Lenhardt: 

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 

column, lines 32-60) is preferable to using a CCD because the standard CCD imagers as 

contained by the original Lenhardt 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 Lenhardt apparatus by incorporating the Laser Focus 

article's disclosed passive CMOS imager for the standard Lenhardt imager (Lenhardt: figure 2, 

element 20) in order to minimize power consumption. The Lenhardt apparatus, as modified with 

the inclusion of the Laser Focus' s passive CMOS imager which has timing and contro l circuitry at 

each pixel site, has all of the features of the features of claim 11. 

Regarding claim 12, the Lenhardt-Laser-Focus apparatus, 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 13, the Lenhardt-Laser-Focus apparatus has a supplementary circuit 

board electronically coupled with said first circuit board and said image sensor for enhancing said 

pre-video signal as specified (Lenhardt: column 6, lines 45-57; column 7, lines 1-3), as specified. 
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Lenhardt discloses a reduced area imaging device (Lenhardt: figure 4), comprising: an 

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

(Lenhardt: column 5, lines 10-20); 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 (Lenhardt: figure 2, element 21 ); a control 

box remote from said image sensor, said control box including circuitry means for receiving said 

pre-video signal from the image sensor as specified (Lenhardt: column 6, lines 25-35); 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 (Lenhardt: column 6, 

lines 39-41) and that the circuit board is substantially parallel to the image sensor plane (Lenhardt: 

column 6, lines 45-57), as specified in claim 30. However, Lenhardt fails to disclose the that the 

image sensor 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 (Lenhardt: column 1, lines 7-10). 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 Lenhardt 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 active CMOS image sensor, it would have been obvious for one of 
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ordinary skill in the art to modify the Lenhardt apparatus by incorporating the Laser Focus 

article's disclosed active CMOS imager for the standard Lenhardt imager (Lenhardt: figure 2, 

element 20) in order to minimize power consumption. The Lenhardt 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 claim 30. 

Regarding claim 31, the Lenhardt-Laser-Focus apparatus, 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 32, Lenhardt-Laser-Focus apparatus, has an amplifier for each individual 

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

Allowable Subject Matter 

4. Claims 14-29 are allowed. 

Independent claims 14 and 24 are allowed because these claims recite the arrangement of 

the use of an endoscope with the CMOS pixels array with resident timing and control circuitry, 

and the second longitudinally aligned video processing board as in the claims. Dependent 

claims 15-23, and 25-29 are al1owed for the reasons as indicated for the independent claims. 

Accordingly, if rejected claims 1-13 and 30-32 are canceled, the application would be placed in a 

condition for allowance. 
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5. Any inquiry concerning this communication or earlier communications from the examiner 

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

asr 

ANDYAAO 

~NER 

October 19, 1999 
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Or· F IC I AL FAx REcE,vEo 
fvOV 8 1999 

IN THE UNITED STATES PA TENT AND TRADEMARK OFFI§rouo 2700 

In Re the Continuation in Part 
Application of 

) 
) 

A,MENDMENT -:::µ:.~ 4 E 

) Examiner: A. Rao 

Edwin L. Adair, Jeffrey L. Adair, ) 
Randall S. Adair ) Art Unit: 2713 

) 
) VIA FACSIMILE TRANSMISSION 
) 703-308•5359 

Serial No.: 09/175,685 

Filed: October 20, 1998 ) C~'?TIF.lCA'l"E (;')F FACSu'l,U.E ·ml\,Nt1-,1h::,:~-:·-:,7 1 

) ( h•mby r.ertU1,1 that thlo poper for rr.9./s«r. no. 

For: "Reduced Area Imaging ) clj ll?5', t.&'-<"ia ta.Ing fac•lmUe tran•mlttad to th• 

Pa;ent ..:CS y-,._,k Oltie. iu nlUl!ber 'Jo:3 3° K S35 'f 
_.,. ...... ~ ... low. 

Devices" 

Assistant Commissioner for Patents &~, ~ L. G o,.J c,A t_../£ 5 
Washington, D.C. 20231 OIi 1--. af ...,_. ~IQnlna c:artiflut" 

½P(c~~ t.!kt~~~,tjU'l.9 
Sir: 

This amendment is responsive to the Office Action dated 

October 19, 1999 which was faxed to the applicant on November 3 , 1999, 

the above-identified application being amended as follows: 

IN THE CLAIMS; 
Amend Claim 1 as follows: 

1. (Twice amended) A reduced area imaging device 

comprising; 

an imager 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 signaJ, 

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

10 communicating with said image sensor; 
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a first circuit board lying in a second plane and 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 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 

e]ectricaUy coup1ed to said first circuit board for driving said circuit 

board[.] : and 

ft non-removable lens integ;ral with said imaging device for 

focusim~ images on said image sensor . 
. - -·- ··-·--- - --------

5 

Amend Claim 6 as follows: -·------ - .,. --•-•·-·-··-- --- --·- ... , ___ _ 
6. (Twice 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; 

a control box remote from said image sensor, said control box 

including circuitry means for receiving said pre-video signal from said 

l O image sensor, and for converting said pre-video sjgna1 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(.]: and 

I . ,. .\ , , 
_y 
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a non-removable lens integral with said imaging device for 

focusing images on said image sensor. 

Amend Claim 11 as follows: 

(Twice amended) 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 pixels, said timing and control means 

producing a pre-video signal, said circuit board further including circuitry 

means .for receiving said pre-video signal from said bming 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 

1 S CMOS pixel6 and said circuit board[.] .;_mg 

I . (t 
I , 
·- - ___ j 

a non-removable lens integral with said imaging device for 
focusing ima&es on said image sensor. 

Amend Claim 30 as follows: 

~. 3R (Amended) A reduced 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; 

P. 04 
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a circuit board longitudinally aligned with and electrically 

5 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; 

10 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 supply coupled to said control box, said array of 

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

thereto[.]~ 

a non-removable lens integral with said imaging device for 

focusini imaacs on said array of CMOS pixels . 
. ------------······---···- --·•··· --- ·- ·-·- ·----·•·-.. •·····------------

REMARKS 

Pursuant to the telephonic interview with the Examiner on 

November 4, 1999, the applicant has amended each of the remaining 

independent claims, namely, Claims 1, 6, I 1 and 30, in order to overcome 

the newly cited reference to Lenhardt, U.S. Patent No. 5,453, 785. Each of 

the independent claims has been amended to require a non-removable Jens 

which is integral with the imaging device. This limitation finds clear 

antecedent support in the specification at page 12, Jines 12- J 7 . The term 

"non-removable .. as used in the claims shall mean that the lens does not 

incorporate the use of any connection means which allows the Jens to be 

/ / ;,> ' 
./ / 

/ 
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readily and normally removed. It should also be understood that the term 

"non-removable lens" as now found in Claims 1, 6, 11 and 30 does not 

mean that the lens may not be manipulated for axial adjustment for 

focusing. Thus, the term .. non-removable" means that there is a continual 

attachment of the Jens to the imaging device, albeit that the attachment 

could be made in such a manner that the lens could be moved with respect 

to the imaging sensor. 

In Lenhardt, the invention disclosed therein requires that the lens 

system be physically removed from the rest of the measurement camera. 

Column 5, lines 5-10, explain that a bayonet connection comprised of a 

bayonet flange 10 on the front side of the m easuring head 3 (Figure 3) and 

a retaining ring of 13 on the connecting side of the objective l (Figure 4) 

are utilized to enable replacement of the objective 1. Column 6, lines 56-

end, explain that different objectives 1 can be used which can be matched 

to the respective measuring goal and respectively substituted for one 

another depending upon the measuring results actually to be accomplished. 

In other words, in order to achieve the different measuring goals, the 

objective I, which contains the plurality of lenses, must be removable. 

Accordingly, each of the remaining independent claims now clearly 

distinguishes over the teachings in Lenhardt. 

It is brought to the Examiner's attention that a Second 

Supplementary Preliminary Amendment was filed in connection with this 

application on July 29, 1999. Enclosed herewith is this Amendment which 

includes amendments to Claim 24 and the addition of dependent Claims 33 

and 34. The instant Office Action did not indicate the presence of new 

Claims 33 and 34. 

P. 06 
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Also enclosed is a copy of the return postcard indicating receipt by 

the Patent Office on August 4, 1999. Claims 33 and 34 depend from Claim 

24, and simply add other limitations which are not disclosed by the prior art 

references of record. Therefore, it is respectfully requested that the 

Examiner also indicate the existence of Claims 33 and 34. 

Applicant gratefully acknowledges the allowability of Claims 14-29. 

A sincere effort has been made to place this application in a 

condition for allowance; therefore, such favorable action is earnestly 

solicited. 

Date:_L....,....../~....,__/;.-+-7 __ 

-- ---~-·--··--------

Respectfully submitted, 

FIELDS & JOHNSON, P .C. 

Brent P. Johnson 
Attorneys for Applicant 
8480 East Orchard Road 
Englewood, CO 80111 
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RECEIVED 
.l , . 

NO\J 8 \999 

ri70 /"\ 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICEGrou n .. ~ , ,J 

. . ' -#-lS [--F 
· In Re ~e Continuation in Part ) SECOND SUPPLEMENTAL . ~ OSe 

Application of ) PRELIMINARY 
) AMENDMENT 

Edwin L. Adair, Jeffrey L. Adair, ) 
Randall S. Adair ) Examiner: A. Rao 

Serial No.: 09/175,685 

Filed: October 20, 1998 

) 
) Art Unit: 2713 
) 
) 
) 

For: "Reduced Area Imaging ) 
Devices" 

Assistant Commissioner for Patents 
Washlngton, D.C. 20231 

Sir: 
Please amend the above-identified application as follows: 

IN THE CLAIMS: 
2.2. • 24.._ (A.mended) An endoscope comprising: 

a tubular portion including a central passageway extending 

therethrough, a proximal end and a dis~ end; 
. . . 

a CMOS image sensor positioned at said distal end of said 

tub~ar portion for receiving images of a surgical site, said CMOS in).ager 

defined by an array of <;MOS p~xels mg [ wher~in mdivt!l~ctl pixels within 

said anay of said CMOS pixel~ each include an ~pli:fier], said CMqs 
i.mager lying in a first plane; 

circuitry means for timing and control of said CMOS image 
' . . 

ll-8-9: q 

10 sensor placed adjacent to said CMOS image sensor on said firs~ plane;:; 
t • ' • 

a control box remote from said tubular portion and coupled to 

said CMOS image sensor, said control box including circuitry means for 

receiving a pre-video signal from, said CMOS image sensor, and for 
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2 

converting said pre-video signal to a post-video signal which may be 

received by a standard video device; and 

~ power supply coupled to said control box and said CMOS 

image sensor for providing power thereto. 

Add the following new claims: 
:ti 

3 /. ~ An endoscope, as claimed in claim~ wherein: 

individual pixels wi~ said array of CMOS pixels each 

include an amplifier. 

a~ ~ 
X,' An endoscope, as claimed in claim 2~ wherein: 

said array of CMOS pixels includes a plurality of passive 

CMOS pixels, and wherein individual passive CMOS pixels of said 

plurality of passive CMOS pixels each include a photo diode for producing 

photo electrically generated signals, and an access transistor 

communicating with said photo diode to control the release of said photo 

electrically generated signals. 

REMARJ<s 
By the, foregoing, Claim 24 has been amended, and new Claims 33 

and 34 have been added. As a review of the claims in this application, 

Claims 1-7 were filed originally with the application, Claims 8-29 were 

added in the Preliminary Amendment filed on March 8, 1999, and Claims 

30-32 were added in a first Supplementary Preliminary Amendment filed 

on March 24, 1999. Enclosed herewith is a check in the amount of $18.00 

I 
I 

P. 09 

Samsung Exhibit 1003 
Page 166 of 208



NOV-08-99 MON 10:29 AM FIELDS & JOHNSON, P.C. FAX NO. ~036899250 

I 

•' 

(:, 
'· 

3 

to cover the additional fees for new Claims 33 and 34. Any shortfall may 

be charged to Deposit Account No. 06•0778. 

Respectfully submitted, 

FIELDS & JOHNSON, P.C. 

~~ Gary D. Fields B== 8480 East Orchard Road, Suite 5600 
Englewood, CO 80111 
(303) 689·9100 

Date:___,_7/4-=~..,_q .._fl_':t..,_____ __ 
' 

P. 10 
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July 29, 1999 

'. !••· 
'. 

.. .· .~ 

,, 

/ { 
Serial No. RE: U.S. Continuation- in- Part Patent Application 

09/175,685 Entitled "Reduced Area Imagin~.,..,:rio·~--es" to 
Edwin L. Adair, et al.; Docket No. F97 i ~l: 

0 
Enclosed herewith for filing: 

,a 14 • . t. 
(x) 
(x) 
(x) 
(x) 

<,J> 

/klg 

Second Supplemental Preliminary Amen 
Trnnsmittal Form. 
Fee Transmittal Form ( l .. original & 1 
Check for $18.00 
Return postcard 
Patent Application jFee Determination ·Record 

•.•.: 

~ lE ((; i~ ii \If IE ft" 
AUG O 9 19.99 

•• • ~ I ~ ~ ', : ~ 

.: ..,._ ··: 

; 
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SUITE 5600 
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ENGLEWOOD CO 80111 

UNITED STA. ., DEPARTMENT OF COMMERCE 
Patent and Trademark Office 
Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington, D.C. 20231 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. 

E F97.13-CIF'2 

LME.1/1122 7 EXAMINER 

RAO . A 

ART UNIT PAPER NUM8ER 

2 71:3 

DATEMAILED: 11 /22/99 

Pleaae find below and/or attached an Office communication concerning this appllcatlon or 
proceeding. 

Commissioner of Patents and Trademarks 

PTO-OOC (Re.. 2/95) 

- - ---·-·--~---- 1· Flle·copy --
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Notice of Allowability 

Application No. 

09/175,685 

Examiner 

Anand Rao 

Apph1.~. ,1(s) 

Adair etal. 

Group Art Unit 

2713 

· · 'l b' PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included All c!a,ms bemg a, owa ,e, · t · at' n w il l be mailed 
herewith (or previously mailed}, a Notice of Allowance and Issue Fee Due or other appropna e communIc 10 
in due course. 

~ This communication is responsive to the Amendments filed on 1118199 as Papers 13 and 14 

~ The allowed claim(s) is/are 1-8, 11-34 (respectfu/ly_renumbered as claims 1-32) 

~ The drawings filed on Oct 20 1998 are acceptable. 

• Acknowledgement !s made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d). 

• All • Some• [filone of the CERTIFIED copies of the priority documents have been 

D received. 

O received in Application No. (Series Code/Serial Number} ________ _ 

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

•certified copies not received:--------------------------------
• Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e}. 

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below is set to EXPIRE 
THREE MONT~OM THE "DATE MAILED" of this Office action. Failure to timely comply will result in 
ABANDONMENT of this appllcation. Extensions of time may be obtained under the provisions of 37 CFR 1.136(a). 

0 Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO-152, which discloses that 
the oath or declaration is deficient. A SUBSTITUTE OATH OR DECLARATION JS REQUIRED. 

0 Applicant MUST submit NEW FORMAL DRAWINGS 

D because the originally filed drawings were declared by applicant to be informal. 

D Including changes required by the Notice of Oraftsperson's Patent Drawing Review, PTO-948, attached hereto or to Paper No. __ _ 

D including changes required by the proposed drawing correction filed on _________ . which has been 
approved by the examiner. 

D including changes required by the attached Examiner's AmendmenUComment. 

Identifying lndicla 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 lettter addressed to the Official 
Draftsperson. 

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

Any response to this letter should 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 of the NOTICE OF ALLOWANCE should also be included. 

Attachment(s) 

O Notice of References Cited, PTO-892 

O Information Disclosure Statement(s), PTO-1449, Paper No(s). ___ _ 

D Notice of Draftsperson's Patent Drawing Review, PT0-948 

O Notice of Informal Patent Application, PTO-152 

D Interview Summary, PTO-413 

O Examiner's Amendment/Comment 

O Examiner's Comment Regarding Requirement for Deposit of Biological Material 

~ Examiner's Statement of Reasons for Al!owance 

U. S. Pat.nl Ind Trwdeml/ll: omc. 
PTO-37 (Rev. 9-95) 

Notice of Allowability 

--------------------- -

.,~·::, 
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Serial Number: 09/175,685 

Art Unit: 2713 

Allowable Subject Matter 

l. Claims I •8, l 1 .34 are allowed. 

Page 2 

Independent claims 14 and 24 are allowed because these claims recite the arrangement of 

the use of an endoscope with the CMOS pixels array with resident timing and control circuitry, 

and the second longitudinally aligned video processing board as in the claims. Dependent 

claims 15-23, 25-29, and 33-34 are allowed for the reasons as indicated for the independent 

claims. Independent claims 1, 6, 1 I, and 30 are allowed because these claims recite the 

arrangement of the use of a reduced area image device with the CMOS pixels array with resident 

timing and control circuitry, and the second longitudinally aligned video processing board, and 

further stipulate a non-removable lens integral with said imaging device, as in the claims. 

Dependent claims 2-8, I 2-13, 31 .32 are allowed for the reasons concerning claims I , 6, I 1, and 

30. 

Conclusion 

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

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

asr 
October 19, 1 999 

ANO'IAAO 
PRIMARY EXAMINE~ 
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2 F97. 13 -C IP2 3 48 - 0 76 .000 l~~ UT!LllY Y~S 
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current SMALL ENTITY status: 

A. If the status is changed, pay twice the amount of the 
FEE DUE shown abCove and notify the Patent and 
Trademark Office of the change in status, or 

B. If the status is the same, pay the FEE DUE shown 
above. 

If the SMALL ENTITY is shown as NO: 

A. Pay FEE DUE shown above, or 

B. File verified statement of Small Entity Status before, or with , 
payment of 1/2 the FEE DUE shown above. 

II. Part B-lssue Fee Transmittal should be completed and returned to the Patent and Trademark Office (PTO) with your 
ISSUE FEE. Even if the ISSUE FEE has already been paid by charge to deposit account, Part B Issue Fee Transmittal 
should be completed and returned. If you are charging the ISSUE FEE to your deposit account, section "4b" of Part 
8-lssue Fee Transmittal should be completed and an extra copy of the form should be submitted. 

Ill. All communications regarding this application must give application number and batch number. 
Please direct all communications prior to issuance to Box ISSUE FEE unless advised to the contrary. 

,c , 

IMPORTANT REMINDER: Utility patents Issuing on applications flied on· or after Dec. 12, 1980 may require payment of 
· maintenance fees. It Is patentee's responsibility to ensure timely payment of maintenance 

fees when due. 
PATENT AND TRADEMARK OFFICE COPY 
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Edwin L. Adair, et a l 

2713 

A. Rao 
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Orawing{s) of Appeals and Interferences 

G ill!!" ·112- • Licensing-related Papers 
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D Express Abandonment Request 
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• Response to Missing Parts/ 
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• Response to Missing 
Parts under 37 CFR 
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envelope addressed to: Assistant Commissioner for Patents, Washington, D.C. 20231 on this datE{ 12/16/99 I 
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EXPRESS MAIL NO. EL245411390US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re the Continuation-in-Part 
Application of 

) AMENDMENT UNDER 
) 37 C.F.R. §312 

Edwin L. Adair, Jeffrey L. Adair, 

Randall S. Adair 

Serial No.: 09/175,685 

Filed: October 20, 1998 

) 
) 
) 
) 
) 
) 
) 
) 

For: "Reduced Area Imaging Devices") 

BOX ISSUE FEE - AMENDMENTS 
cl o Technology Center 2700 
U.S. Patent and Trademark Office 
Washington, D.C. 20231 

Sir: 

Examiner: A. Rao 

ArtUnit: 2713 

Please amend the above-identified application as follows: 

IN THE CLAIMS: 

Amend Claim 28 as follows: 

'.
i,t_. _ ... _; ,! ... r,n,, 

~ l,,,.:U 

Publishing Division 
00 

28. (Twice Amended) An endoscope, as claimed in claim 24, 

further including: 

a lens positioned at said distal end of said tubular portion ( of 

sensor]. 

REMARKS 

Claim 28 has been amended from the previously filed Amendment 

dated September 1, 1999 to correct a typographical error found therein. 
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Since this Amendment does not affect the scope of the claims or 

require an additional search by the Patent Examiner, it is earnestly 

requested that this Amendment be entered. 

Date: ( 1/[;,·('fi 

Respectfully submitted, 

FIELDS & JOHNSON, P.C. 

Gary D. Fitlds 
Brent P. Johnson 
8480 East Orchard Road, Suite 5600 
Englewood, CO 80 I 11-5028 
(303) 689-9100 
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D Extension of T ime Request • Power of Attorney, Revocation ~ 
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• Response to Missing 
Parts under 37 CFR 
1.52 or 1.53 
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Individual name 
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+ Any comments on !he amount of time you are required to complete t111s form should be send to the Chief Information Officer, Patent and 
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EXPRESS MAIL NO. EL24541139OUS 

IN THE UNITED ST A TES PA TENT AND TRADEMARK OFFICE 

In Re the Continuation-in-Part 
Application of 

) COMMENTS ON STATEMENT 
) OF REASONS FOR 
) ALLOWANCE 
) 

Edwin L. Adair, Jeffrey L. Adair, ) Examiner: A. Rao 

Randall S. Adair ) 
) Art Unit: 2713 

Serial No.: 09/175,685 ) 
) 

Filed: October 20, 1998 ) 
) 

For: "Reduced Area Imaging ) 
Devices" ) 

BOX ISSUE FEE - Post Allowance Correspondence 
c/o Technology Center 2700 
U.S. Patent and Trademark Center 
Washington, DC 20231 

Sir: 

Pub!ishing Oivi~ior> 

03 

In the Notice of Allowability dated November 22, 1999, the 

Examiner, on page 2 thereof, provided an explanation of Reasons for 

Allowance. The Examiner's statements with regard to the allowability of 

Claims 6 and 24 are not accurate. For Claim 6, the Examiner indicated that 

it recited the arrangement of a reduced area imaging device with the CMOS 

pixel array with resident timing and control circuitry, the second 

longitudinally aligned video processing board, and a non-removable Jens 

integral with the imaging device. Claim 6 has no limitation directed to a 

second longitudinally aligned video processing board. As for Claim 24, the 

Examiner also stated that this claim recited the arrangement of the use of an 

endoscope, a CMOS pixel array with resident timing and control circuitry, 

and a second longitudinally aligned video processing board. Claim 24 has 

no limitation directed to a second longitudinalJy aligned video processing 
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board. It was clearly understood through the prosecution of Claims 6 and 

24 that they were allowable for additiona1 reasons not articulated in the 

Notice of Allowability. 

Date: t 2-( !£ (11' 

Respectfully submitted, 

FIELDS & JOH SON, P.C. 

Gary D. Field$/ 
Brent P. Johnson 
Attorneys for Applicant 
8480 East Orchard Road 
Englewood, CO 80111 
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IN IBE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re the Application of 

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

Serial No.: 09/175,685 

Filed: October 20, 1998 

) 
) 
) 
) 
) 
) 
) 
) 
) 

For: "Reduced Area Imaging Devices" ) 

BOX ISSUE FEE - Issue Fee 
c/o Technology Center 2700 
U.S. Patent and Trademark Office 
Washington, D.C. 20231 

Sir: 

"Express Mail" mailing label number EL245411390US 

Date of Deposit: December 16, 1999 

I hereby certify that the following: 

Issue Fee Transmittal 
Check for $605.00 
Return postcard 

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 ISSUE FEE, c/o Technology Center 2700, 

U.S. Patent and Trademark Office, Washington, D.C. 20231. 

Date: );J.,/ i (., /qq '-----U . . 
~J)- ~ 

VirginiA.Sawatzke 
8480 E. Orchard Road, Suite 5600 
Englewood, CO 80111 
(303) 689-9100 
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Washington, o.c. 20231 
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op~nden<:e addreS& as Indicated unlela oorrected below or directed otherwise in Block 1, ~ (a) asslgnment or formal drawing, rwst have tts own certificate of rnalfing. 

ap-. .:lfying a new a,rresponc,ence add,esa; ancUor (b) indicating a separate "FEE ADDRESS" for Certlflcate of Malllng 

Jrnall'i!!:!!!:!!•ten~a[?nce!:!.!f!!ee!.!no!?!!!!tlllca~!!!!tlon~s:.... ----:----~---::-----:::----:'.'.~==~----1 c:om,c:ti 9lod< 1) I hereby certi!y that this Issue Fee Transmittal Is being deposited with · 
cuMENT COfffsPONOENCE i\OOAESS <- laglbly ,,,__...., "4th erry ""'or uoe the Vnited States Postal Service with sufficient postar,., Iii,:{ id ell!l9S 

LM61 / 1122 ll'Jlllli, an envelope addressed to the Box Issue Fee address above on 
...-----..., the date lndleated below. 

//\ P S"-,_ Express Mail No. EL245411390US BRENT P JOHNSON 
FIELDS & JOHNSON 
SUITE 5600 
8480 EAST ORCHARD ROAD 
ENGLEWOOD CO 80111 

APPLICATION NO, FII.INGOATE 

09/175,685 10/20/98 

I Q •, ,·. 

I ~ ,~ ~~ °":\ 

032 

s:, 
<,,._'/ 

,\'§J 
-1N \ !\.,' .. 

RAO, A 

Virginia A. Sawatzke 

December 16, 1999 
EXAMINER AND GROUP ART UNIT 

2713 

ADAIR, 35 use 154Cb> term ext. = 0 Days. 

Tm.EOF REDUCED AREA IMAGING DEVICES 
INV&mON 

ATTV'S DOCKET NO. CUSS-SUBCLASS 8ATCl1NO. APPL.N.TYPE 

2 F97.13-CIP2 '.:; 3;4~_--::076. 000 . . .... -
, .... .. ·-

Z99 UTILITY 

SMALL ENTITY FEE D~E 

YE:S .$605. 00 · 

(Sigiature) 

(o.te) 

DATE MAILED 

11/22/99 

DATE DUE 

02/22/00 

1. Change of oonMPOnclenol ldd,_. Of lndlcillOlfof • Fee Add1911" (37 CFR 1.383). 
U. of PTO tom,{1) artd CuelotMr Numbar ant l9COllll1Mlnded, but not required. 

2. For pltntlng on the palent front page, 11st 
(1)thenameaofupto3reglsteredpatent 1Fields and Johnson, P .C. 
attorneys or agents OR, attematlwly, (2) 

• Ctiange of oonupondence addl'HS (or Change of COmtapondence Addl&SS form 
PTO/S811i2) attachld. 

the name of a single firm (havlng as a 
member a 19glslerod attorney or agent) 2 _________ _ 
and the names of up to 2 ragister8<1 patent 

0 "Fee Addi-." Jndlcallon (or "ree Address" lndlcadon form PTOISB/47) attached. attorneys or agents. II no name Is listed, no 
name wm be printed. 3 _________ _ 

3. ASSIGNEE NAME ANO RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 
. PLIAH NOTI: lkl,.,. an uslgnee la Identified below, no aaslgnee data wtll appear on the patent. 

lnclualon of aeafgnee data la only approplale wnen an asalgnment has bee!'t pntvlously submitted 10 
the PTO or IS being IUbmlttecl under separate cover. COmptetlon of this torm Is NOT a subsltltue for 
llllng Ill anlgnmtnl 
(A) NAME OF ASSIGNEE 

48. The followlng lees are enclosed (make check payable to Commlssloner 
of Patents and Traoemar1<s): 

X~ssueFee 
0 Advance Order• # or Coples, _____ _ 

(8) RESIDENCE: (CITY & STATE OR COUNTRY) 4b. The followfng fees or deflClency ln these lees should be chatged to: 
OEPOSIT ACCOUNT NUMBER _...,0::,,..6_-0><-7:....7,_8::c_ _____ _ 

_ P_leaN cheek the appropriate assignee category Indicated below (will not be printed on the patent) (ENCLOSE AN EXTRA COPY OF THIS FORM) 

xx10QndMdual D corpoflll!On or ottier private group enttty D government 1&10 Issue Fee 

NOTE: The laaua FN not be accepted from anyone other than tile applk:ant; a registered attorney 
or agent; or the assignee or other pa,ty In Interest as ahown by the re<Xltds of the Patent and 
Trademal1( Office. 

Burden Hour Statement: Thia fonn Is ea1imated to lake 0.2 hours to complete. Time w~l vary 
depending on the needs of the Individual case. Any comments on the amount of lime required 
to complete this fonn ahould be sent to the Chief lnfonnatlon Officer, Patent and Trademark 
Office, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. S~ND FEES AND THIS FORM TO: Box Issue Fee, Assistant Commissioner for 
Patents, Wasl11ngton D.C. 20231 

of
u~~~~I R~uctlon Act of 1995, no persons are required to respond to a collection 

.. , ... ,, ... ....,., un ea It ...... pl«ya a valid 0MB control number. 

TR4NSMIT THIS FORM WITH FEE 

~••- ---=-==-~•~::_~~•--••'"'"" '-.r , ,,...., ..,__,_.._ l'\0-,I'\""' l"\t .. Q lw::rl;• .t\f\"l~ 

Advance Order • # or Coples 

12/21/1999 SLUAHG3 00000015 09175685 
01 FC:242 605.00 OP 

RECEIVED 

'JJ':.N 4 ?~~o 

le 
Pat.nt end Tr,c»rnert otnc.; U.S. DEPARTMENT OF COMMEACI 
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PATENT APPLICATION SERIAL NO. ____ ___ _ 

U.S. DEPARTMENT OF COMMERCE 
PATENT AND TRADEMARK OFFICE 

FEE RECORD SHEET 

10/23/1998 SCHAPNAM 00000020 0917S615 

01 FC:201 

PT0-1556 
(5/87) 

'U.S. GPO: 1998-433-214/8040-C 

39S.OO OP 

-----
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Application or Docket Number 

FOR 

PATENT APPLICATION FEE DETERMINATION RECORD 
Effective October 1, 1997 

CLAIMS AS FILED • PART I 
(Column 1) (Column 2} 

NUMBER FILED NUMBER EXTRA 

SMALL ENTITY 
TYPE c:J 

RATE FEE 

BASIC FEE ,, _ .... ) 
,~-f,l.~'!;-;l.;• 

395.00 

TOTAL CLAIMS minus 20 = x$11= 

INDEPENDENT CLAIMS minus 3= x41= 

MULTIPLE DEPENDENT CLAIM PRESENT 
+135= 

• II the difference In column 1 Is less then zero, enter ·o• In column 2 

TOTAL :110.) 

CLAIMS AS AMENDED· PART II 

OR 

OR 

OR 

OR 

OR 

OR 

(Column 1) (Column 2) {Column 3) SMALL ENTITY OR 
CLAIMS HIGHEST 

REMAINING NUMBER PRESENT ADDI-
AFTER PREVIOUSLY EXTRA RATE TIONAL 

AMENDMENT PAID FOR FEE 

Total Minus .. 
= x$11= OR 

Independent • Minus u• 
= x41= OR 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 
+135= OR 

TOTAL 

OTHER THAN 
SMALL ENTITY 

RATE FEE 

. ~-·~ ....... • - ~? 790.00 

x$22= 

x82= 

+270= 

TOTAL 

OTHER THAN 
SMALL ENTITY 

ADDI-
RATE TIONAL 

FEE 

X$22= 

x82= 

+270= 

(Column 1) (Column2) (Column 3) ADDtT. FEE 
TOTAL 

OR ADDIT. FEE 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

AFTER PREVIOUSLY EXTRA 
. AMENDMENT ~. PAID FOR 

ADDI-
RATE TIONAL 

FEE 

ADDI-
RATE TIONAL 

FEE 

Total . 
Minus .. 

::: x$11= OR x$22= 
Independent . 

Minus . .. 
::: X41= OR X82= 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 
+135= OR +270= 

(Column 1) {Column 2) (Column 3) 

TOTAL 
ADDJT. FEE 

TOTAL 
OR ADDIT. FEE 

HIGHEST 
NUMBER PRESENT 

PREVIOUSLY EXTRA 
PAID FOR 

ADDI-
RATE TIONAL 

FEE 

ADDI -
RATE T!ONAL 

FEE 

**6<0 
Independent • 

= 

Minus ... -3 
::: 

X$11= 

X41= 

+135= 

TOTAL 
DDIT. FEE 

OR x$22= 

OR X82= 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 

• . OR +270= .. Jr~= ~~ilry 10 column 1 is le~s than th_e entry in column 2 , write •o• In column 3 
•••If th "H'gheSI Number Previously Pa~d For" IN THIS SPACE is less than 20. enter "20 • TOTAL 

~ rghest Number Previously Paid For" IN THIS SPACE is fess than 3 enter •3 • . A OR 
The Highest Number Previously Paid For" (Tola/ or Independent} is the highest number feund in the appropriate box in c I ~DD/T. FEE ___ _. 

r-....,,.. 1.t bTf"LA7,( IA~v A /Q7\ 0 umn . 

- - ·---------- --- ----•.,. •· ,..,., ,,,..,r~. •"' "'I "' , ..,~ r,1 1rf'\1n 4 

-~----- - P ~tont :.nrl TrMP.m;irk Office. U.S. DEPARTMENT OF COMMEAC:F 
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EXPRESS MAIL NO 14 06 l 4 9 19US 

Palen\ an 
., . A., ., 1 nnc nn -·-·~• •- -·- .. :-~ In -•-~n.l In~ rnl1••• '-~ nf · 

PTO/SB/06 (8 -96) 
Approved fo r use through 9/30/98. 0MB 065 IE-OORC3E2 

d T d k Office· U S DEPARTMENT OF COMM · r:1 e::i:r ... ;,-~;.,:, .: .• ·• ·v-;; i;inMA. : .. -:.i -··-'-·-Unde ,1,~ - -
Appl ication or Docket Number 

PATENT APPLICATION FEE DETERMINATION RECORD 
F97.1 3 CIP2 

OTHER THAN CLAIMS AS FILED· PART I SMALL ENTITY OR SMALL ENTITY (Column l) (Colu mn 2) 

FOR NUMBER FILED NUMBER EXTRA RATE FEE RATE FEE 

.. 
$ 395 

.. ':·., .... .... 71o: .. 
i. •. 

$ _ _ ·. ,1,., !"''," 1 ,, .. . •· , ... 
OR 

BASIC FEE 
!)1CF!l.l.l!o11)) 

TOTAL CLAIMS minus 20a:: • () ,:$.LL= 0 OR )( $...ll.. -7 (J7 Cl'll. 1.1(\(<l) 

0 )( ~= 0 OR 41 = 
INDEPENDENT Cl.AIMS 2 minusJ = • )( (17 CFR J. l6(h)) 

MUL TJPLE DEPENDENT CLAIM PRESENT (J7CFR 1. 1(\(cl)) 
+ = OR + = 

"' rr the dlfTcrcncc in column I rs less then un,, cn1cr ·o· in column 2 TOTAL 395 OR TOTAL 

CLAIMS AS AMENDED - PART II OTHER THAN 
SMALL ENTITY OR 

SMALL ENTITY (Column I) (Column2) (Column 3) 

.• ,\;·":-; f f,J:t ~ ~, • . ' ::'.??i-' 
ADDI- ADDI-

CLAIMS ~·~.,.~f-,\:~~:5;.~ HIGHEST < t~;.~ /, ·~ -~ ,.~ 
REMAINING .-.~~·~ NUMBER PRESENT RATE TIONAL RATE TJONAL 

~,~~-ti· :.•1~; t ;!( ., .,.\h P' , /-' :l" 

I ::::~-~ /~•;.,, 1•/•.• AFTER \~rt))J PREVIOUSLY EXTRA 
FEE r-EE . .... . : · ~ ' '- . AMENDMENT PAID FOR • ~ ~ r . ~-... i • • • • • •;~ ,i,• ~. 

9 X $ 't it«J OR Total • 6l9 Minus •• ):)_{) = = ,:$ __ = 

~ (l1CFR.l .1(\(o)) 
OR Independent "' 5· Minus 

..... -5 = 2-,-- )(3-2.= 1~u6 )( = ~ (31 CFR I. Hl(b)) 
OR 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM m CFR l.16(d)) + = ----- OR + = 
/S 'S:oc ' OR TOTAL TOTAL 

(Column 2) (Column 3) ADDIT. FEE ADDIT. FEE (Column l) 

}~~·;,~,i:~;";;it~:- CLAIMS _;;1li;tP~f HIGHEST ADDI- ADDI-a:) 
REMAINING '· 'l':~~~r-li-t ;, NUMBER PRESENT RATE TfONAL RATE TfONAL ~ AFTER 1~ '\i PREVIOUSLY EXiRA FEE FEE &,·:ft AMENDMENT (-A·. ·-

PAID FOR 

~ 
r{;.'t~ ::;.t,c !J~ ', 

OR Total * 3~ Minus .... ~9 = 3 ,s_j_= ~1.06 ,:$ __ = z ('1 Cl'R I. JOl(o)) 

OR Ul Independent • 

' Minus ••• ~ = I -x.35 = J<}. Ol )( __ = ~ l31Cfll l.l(\(h)) 
OR 

FTRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (.l7 Cr-R. l.l 6(d)) + __ = - OR + -- = 
TOTAL (L OcJ OR TOTAL 

(Column I) (Column2) (Column 3) ADDIT. FEE ADDIT. FEE 

l._~l~ /~;-: "q\~~:~· ~-· A 
t c.-r,l ~._ , :,l' ~f;"~ 

CLAIMS · .1,;,1~,;:,.;~:, HIGHEST 
ADDl- ADDI-

u .1,''.-tl';'.• . ~ ·. •, . REMAINING ~·-~:··~\(f~)~- NUMBER PRESENT RATE TJONAL RATE TIONAL ~ ~,:t t~:-~f ?:.- _,::: AFTER ::i.:~, .. i,!tf PREVIOUSLY EXTRA 
FEE FEE UJ AMENDMENT ;.:,l:<-1:..~t1P .• . PAID FOR ~ 

ri:t1, , ~~,...;n:,,~ •.r 1•¼,1 

Total • •• OR ~ mcFR , .,f>l<>J Minus = x$ __ = ,:$ __ = 
OR ~ Independent • Minus "'** =. = X_= X 

07CFR 1.16{hl) 

OR --< 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (.17 CFR l.l ll(d)) + == OR + --:: -

TOTAl OR TOTAL I • If !he entry in column I is less lhon the entry in column 2, write "0" in column 3. 
ADDIT. FEE ADDIT. FEE •• rr lhe "Highest Number ~viously Paid For" IN THIS SPACE is less than 20, enter •20·. 

••• If the "Highest Number J>reviously Paid For" TN THIS SPACE is less than 3, enter · 3·_ 
The "Highest Number Previously Paid For" (Total or Independent) is the highes1 number found in !he appropriate bolt in column I. 

Burucn Hour Statement; 1 n,s rorm ,s cs11mateo 10 tal<c u.i nours 10 com 11c1e. 1 ,me w111 vary (f, 
Any comments on 1he .amoun1 of time you arc requi~ lo c:o~lctc this furn. should be sent to thc:rchid'\nFormation Officer. Palent and Tradcmanc 
Office, Washington. DC 2023 I. DO Not SEND FEEs OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for 

nom u n the nec(f< 01 lhe 1na1v1(fuaJ ca.~c. 
P3ten1s. Washingmn. DC 20231 . 
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EXPRESS MAIL NO. EL 1 161 9US 

Unde ,i.~ n---- .. --1. D·-'··-•=-- 4-• nf l<>n< nn ------• --· 

PATENT APPLICATION FEE DETERMINATION RECORD 
Application or Docket Number 

F97.13 CIP2 

CLAIMS AS FILED· PART I 
(Column I) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA 

BASIC FEE 
(31 CFR I.I~ •)) 

TOTAL CLAIMS 
07CFR 1.1~011 

INDEPENDENT CLAIMS 
Cl7Cl"lll .l6(hll 

-: ~ ' .. 

7 

2 

MUL TlPLE DEPENDENT CLAIM PRESENT 

,.. ·•, ' -y 
. "l""i !°!"' -~.-: .. ~. _:. • •' 

·" ~ ' ~ . 
minus 20= 

minus J = • 
()7 C!'R 1.16(d)) 

• rr the dlll'c-tCncc In column I 1, /cu lhcn urc, cn1er •o• In column l 

() 

0 

CLAIMS AS AMENDED - PART 11 

,\ ·: .. ·~ 
Total 

(37 CFR 1.16(c)) 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

• 
Independent • 
(l7 CF'R l.16(b)) 

Minus 

Minus 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

•• 
••• 

FtRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 

(ColUIM I) (ColUIM 2) 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAlOFOR 

•• 
••• 

Cl Total " Minus 

~~ L.:,ll:,:7_:CfR:.::._:_:,'-':_::61:.:,•>:.:_l J.-----~1-----+-----
- Independent " Minus 

01 CPII l,16(hl) 

FTRST PRESENT ATlON OF MUL TlPLE DEPENDENT CLAIM 

. . ~ . 

·~q'.(( '·:_(_..: ·: 
.. ,. :: .: · ;. .; .. 
, .... .. , .· .. 

Total 
(l7 CfR 1.16tcll 

Independent 
ll1CfR 1. l6(b)) 

• 
• 

(Cnlumn I) 

Minus 

Minus 

(Column 2) 

HIGHEST 
NUMBER 

PREVroUSLY 
PAID FOR 

•• 
••• 

FTRST !>RESENT A TION OF MULTIPLE DEPENDENT CLAIM 

PRESENT 
EXTRA 

= 

= 

(J1CFl\l . l6(d)) 

(Column JJ 

PRESENT 
EXTRA 

= 

= 

(J7 CFR 1.16(<1)) 

(Column)) 

PRESENT 
EXTRA 

= 

07CF'R. 1.1(,(d)) 

• If 1hc entry in column I is less 1han the eni:ry in column 2, wri1e •o• in column 3. 

SMALL ENTITY 

RATE FEE 

, · s 395 

x S.lJ_= 0 
x~= 0 

+ = 

OR 
OTHER THAN 
SMALL ENTITY 

RATE FEE 

s __ OR 
1---+----i 

OR X .$..l.L == 

OR x 41 = 

OR+ = 

TOTAL L-~3.::.9....._5_, 

SMALL ENTITY 

OR 

OR 

TOTAL 

OTHEK. THAN 
SMALL ENTITY 

RATE 

xS 

l( = 

+ __ .. 

TOTAL 
ADDIT. FEE 

RATE 

txS_= 

x __ = 

4- __ = 

TOTAL 
ADDJT. FEE 

RATE 

xS __ = 

x __ = 

+ __ = 

TOTAL 

ADDI
TIONAL 

FEE 

ADDI• 
TIONAL 

FEE 

ADDI• 
TIONAL 

FEE 

ADDlT. FEE..._ __ __. 

ADDI-
RATE TIONAL 

. FEE 

OR 
x$ __ :::: 

OR 

OR 
l( = 

OR + __ :::: 

OR TOTAL 
ADDIT. FEE 

ADDf-
RATE TIONAL 

FEE 

OR 
xS __ = 

OR 

OR 
x __ = 

OR + -- =: 

OR TOTAL 
ADDIT. FEE 

ADDI· 
RATE TIONAL 

FEE 

OR 
xS __ = 

OR 

OR 
X --= 

OR + __ = 
OR TOTAL 

ADDIT. FEE ..._ __ -...I •• If lhe "Highest Number Previously Paid For• IN THIS SPACE is less than 20, enter •20·. 
••• If the "Highest Number Previously Paid For• IN THIS SPACE is less than 3, cmcr "3". 

The "Highesl Number Previously Paid For" (To1al or fndcpendcnl) is Ille highest number found in the appropriarc box in column I. 
Uurocn Hour S101en1cn1 : This rom1 ,s es11ma1a110 1aic 0.2 hour< lo cornplc1c. 1 mic w,11 vory dcpcn\l,ng upon lhc needs ol lhc m\l1v1du"1 cnse. 
Any comrncn1s on lhc amoum of lime you are required 10 co~~lc1c this form should be sen, to 1he Chief lnforma1ion Officer, Pa1cn1 and Tradcma,1' 
Office, Washing1on, DC 20231. 00 NOT SEND FEES OR COMPLl:rED FORMS 10 THIS ADDRESS. SEND TO: Assislan1 Commissioner for Pa1cnis. Washing1on, DC 20231 . 
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CLAIMS AS FILED - PART l 
(Column IJ (Colurnn2J 

FOR NUMBERALED NUMBER EXTRA 

BASIC FEE 
3' Cf1l 1.16(•)) 

TOTAL CLAIMS 
(37C1'Rl.l c)) 

INDEPENDENT CLAIMS 2 
(J7 Cl'l!. l.16(b)) 

MULTIPLE DEPENDENT CLAIM PRESENT 

minusl0 = 

minus 3 = • 
(37CFll 1.16(d)) 

• If the dilTcrcncc in column 1 Is less lhcn zero, enter ·o· in column 2 

0 

CLAIMS AS AMENDED - PART II 
(Column I) (Column 2) (Column3J 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

AFTER PREVIOUSLY EXTRA 
AMENDMENT PAID FOR 

Total • Minus •• 0 = 9 (37 CFR l.16(cJJ 29 
Independent • Minus ••• = 5 0 2 (l7CF11. l.16(b)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR l.16(d)) 

Application or Docket Number 

F97.13 CIP2 

SMALL ENTITY 

RATE FEE 

,..,__.,·. '•'41../J,:i., s 395 ,. 
•· 

x$ = 0 

X - - = 0 

+ = 

TOTAL 395 

SMALL ENTITY 

ADDI-
RATE TIONAL 

FEE 

x$_9_= 81 

X .3.9- = 78 

+ __ = 

TOTAL 

OTHER THAN 
OR SMALL ENTITY 

RATE 

;,~ 
OR ) .d~"!;,&, 

OR xS __ = 

OR x __ = 

OR+ __ = 

FEE 

$ __ 

OR TOTAL .__ __ ""1 

OTHER THAN 
OR SMALL ENTITY 

ADDI-
RATE TJONAL 

FEE 

OR 
X $--=::i= 

OR 
F\.-

OR X_--J= 

I • 

c , : ~ J ( .... 
OR +_= ,· 
OR TO!-~L (Column I) (Column 2) (Column 3) A DDIT. FEE 159 

ADDIT.PEE 

CLAIMS 
REMAINING 

AFJ"BR 
AMENDMENT 

Total • Minus (37C'flll. 1.16(<)) 34 
Independent • Minus (37 C1'R 1.16(b)) 5 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

•• 9 

••• 
2 

PRESENT 
EXTRA 

= 2 

= 
0 

FIRST PRESENT A T!ON OF MULTIPLE DEPENDENT CLAIM 137 CFll 1.16(dJJ 

(Column I) 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

Total • 
{37 CFR l.16(c)) 

Independent • 
(37 Cfll I.I 6(b)) 

Minus 

Minus 

(Column 2) 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

.. 3+ 
••• 

(Column 3) 

PRESENT 
EXTRA 

= 

= 

FIRST PRESENT A 1lON OF MULTIPLE DEPENDENT CLATM m CFR l.16(dlJ 

" 
ADDI-

RATE T1ONAL 

..... ' c:.;. 
ADDI-0 

RAllr TIONAL 
FEE FEE 

x$~= 18 OR 
x$_ = 

OR 
X ----A-- = 0 OR 

x __ = 

~- -= OR + __ = 

TOTAL 18 
ADDIT. FEE 

OR TOTAL 
ADDIT. FEE 

ADDI-
RATE TIONAL 

ADDI-
RATE TIONAL 

FEE FEE 

OR 
x$ __ = xS _ _ = 

OR 
x _ _ = 

OR 
X 

+ _ = OR + = 

TOTAl 
ADDIT. FEE 

OR TOTAL • ff the entry in column J is less than the entry in column 2, write "0" in column 3. ADDIT. FEE -----, 
•• If the "Highesl Number Previously Paid For" rN THIS SPACE is less than 20. enter "20". 

•u If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highes1 Number Previously Paid For" (To1al or Independent) is the highc,;1 number found in the appropriate box in column I. 
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ISSUE SLIP STAPLE AREA (for additional cross references) 

POSmON . INITIALS · IDNO. DATE 

FEE DETeRMINATION 

O.1.P.E. ~LASSIFIEA 
FORMALITY REVIEW 

Claim 

ri ~~ ~ ~fi-~ 
I I'" 1V 1✓ = 
l. 2 

3 3 

'f 4 

S' 5 
,a 

11 7 

g 8 I," I/ 

- :~ --
- 1'118 - -
9 11"11 v-::: 

, ,o 12 I 
. ,, 13 '" " . /l. 14 -= 

l'J 15 
If- 18 

I I< 11 

Ill 18 

r} 19 

11 20 
,~ 21 

2" 22 

</ 23 

~ · 2~ 
'8 25 ~, 28 
2S 21 
:~ 28 
,i 211 1 

. I.I 3C V 

'" 31 
3o :.311 v' + 
I~, 33 
32 34 ,v 

ss 
38 
37 
38 

39 

40 

41 

42 
43 , . 

44 -
45 

46 

' 
47 
46 

49 
Sb 

INDEX OF CLAIMS 
"" ............................ .. ... Rejected 
.. ....................... .. ...... .. Allowed 

{Through numeral) ... Canceled 
................................. Restricted 

N ............. ............ ........ Non-elected 
r ............................ .. ... Interference 
A ............................. .. .. Appeal 
O ...... ......................... .. Otljected 

Date Claim Date Claim 

' 

; 

- I 
l! B' !/ Ii: 
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[57] ABSTRACT 

A reduced area imaging device is provided for use in 
medical or dental instruments such as an endoscope. In one 
configuration of the imaging device, the image sensor is 
placed remote from the remaining ci rcuitry. In another 
configuration, all of the circuitry to include the image sensor 
is placed in a stacked fashion at the same location. In 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 sensor is remote from the remaining 
circuitry according to the first configuration, and wherein a 
control box can be provided which communicates with the 
image sensor and is placed remotely from the endoscope. In 
yet another embodiment, the imaging device can be incor
porated in the housing of a s tandard medical camera which 
is adap ted for use with traditional rod lens endoscopes. In 
any of the embodiments, the image sensor may be placed 
alone on a first circui t board, or timing and control circuits 
may be included on the first circuit board containing the 
image sensor. One or more video processing boards can be 
stacked in a longitudinal fashion with respect to the fir t 
board, or the video processing boards may be placed in the 
control box. 

32 Claims, 11 Drawing Sheets 

32 12 13 

Samsung Exhibit 1003 
Page 188 of 208



U.S. Patent Mar.28,2000 Sheet 1 of 11 6,043,839 

¢ 
t<') 

0 
~ 

I{) -
-~ 
~ m 

t<') V 

I{) 

N 

(X) 

I.O 
I{) 

N t<') 
t<') ' I.O 

¢ 

.. (./ _____ 

\ 0 

~ 

I.O 
N 

<;1'" 

'-.._._ 

Samsung Exhibit 1003 
Page 189 of 208



U.S. Patent Mar.28,2000 Sheet 2 of 11 6,043,839 

~-0 r 
~ 

X 

Samsung Exhibit 1003 
Page 190 of 208



7
0

 
7

7
, 
~
 

F
i.q

. 
J
o

 
8

0
 

(8
 8

3
 

( 
82 

4
0

 

\1
 

/ 
4

4
 4

6
 

74
.._

 
ni

;]I
 

l 
n1

 
I 

/ 

,-
7

2
 

""
 

I
I
F

 
I 

( 
~

-
-
:
-
-
-
-

.1--
... 

f 
-

-

8
7

 

I 
F

ig
. 
J
h

 
l 

n 
"'

\ -
-

' l_
 

8
3

~
 

8
7

 .,.8
6

 

4
8

/4
9

 

F
,-

g.
 J

c
 

6
6

 6
9

 

d • rJ
).

 
• ~
 

~
 

t-
1"

 
~
 =
 

t-
1"

 

~
 

=
 

:"I
 

N
 

$1
0 

N
 

0 0 0 en
 =- ~ ~ ... ~ 0 ~
 - - 0"
,,

 
-...

 =
 

,i;
;..

 
w

 
,..

 Q
C

 
w

 
\0

 

Samsung Exhibit 1003 
Page 191 of 208



4
0

--
-.

..
_

 I
 

(F
ig

. 
4

a
) 

4
4

/4
6

 

( 
- ---

IM
A

G
E

R
 

&
 

T
IM

IN
G

 &
 C

O
N

T
R

O
L

 
C

IR
C

U
IT

S
 

F
ig

. 
4 

I 
-

II-
--

H
 Dig

it
a

l 
Im

a
g

e
 

~
-
-
-

E
n

h
a

n
ce

m
e

n
t 

S
U

P
P

LE
M

E
N

T
A

L 
B

O
A

R
D

 

l-
5

1
 

~
 

I 
--

--
-1

--
-...

.....
 -
-
-
-

....
.. -

--
--

--
. 

15
8 

I 1
· 

15
4 

15
6 

_ 
__

.__
? 

• 
I 

R
G

B
 

S
V

H
S

 
V

G
A

 

t' 
E

n
co

d
e

r 
E

n
co

d
e

r 
E

n
co

d
e

r 

4
8

 
-
-
-
-
-
~

 
' 

( 
4

8
 

J. 
t 

6
0

_
_

/ 
• 

I 
~
~
 

, 
4

4
/4

6
 

To
 M

o
n

it
o

r 
11

 
~

-
-

,.
 -

-
-

5
2

 

u
 51

J 
(F

ig
. 

4
b

) 
I 5

9
~

 
I 

I
/
 

t 
4

4
/4

6
 - - - ---

V
ID

E
O

 P
R

O
C

E
S

S
O

R
 

B
O

A
R

D
 

~
-J

. 
4

9
 L
 - To

 
M

o
n

it
o

r 

....
__

__
_5

0 

P
O

W
E

R
 S

U
P

P
LY

 
B

O
A

R
D

 

4
4

/4
6

 

( 

* 

d • 0
0

 
• ~
 

~
 .... ~ =
 

.... ~
 

~
 

;I
 

N
 

$1
0 

N
 

0 0 0 (J
) = ('t> ('t

> .....
 
~
 

0 ~
 .... .... 0"
'\ 

,... =
 

,l;
.i,

. 
w

 
,...

 0
0

 
w

 
\0

 

Samsung Exhibit 1003 
Page 192 of 208



F
ig

. 
4

a
 

4
0

--
--

--
..

..
 

F
ro

m
 

P
o

w
e

r 
S

u
p

p
ly

 
B

o
a

rd
 

L
 

A
 

T
 

C
 

H
 

E
 s 4
4

 9
4

 

C
 

0 u N
 

T
 

E
 

R
 

9
6

 

C
LO

C
K

 I
N

P
U

T
 

R
U

N
 

D
E

FA
U

LT
 

D
A

TA
 

+
5

V
IN

 
4

6
 

I 
I 
•
I
 

G
R

O
U

N
D

 

D
 

E
 

C
 

0 D
 

E
 

R
 

9
8

 

R
O

W
 

D
 

R
 

I V
 E
 

R
 

10
0 

9
2

 

T
IM

IN
G

 
A

N
D

 
C

O
N

T
R

O
L

 
C

IR
C

U
IT

S
 

9
0

 

A
R

R
A

Y
 O

F
 

P
IX

E
LS

 1
0

8
 

_
_

 _
_

.
,
_

_
_

_
_

_
 

I 
-
-
-
-
-
-
-
,
,
 

C
O

L
U

M
N

 
S

IG
N

A
L

 
C

O
N

D
. 

P
R

E


V
ID

E
O

 
O

U
T

 

D
E

C
O

D
E

R
 
~

1
0

6
 

C
O

U
N

T
E

R
 

t--
--

10
4 

LA
T

C
H

E
S

 
1

0
2

 

IM
A

G
E

R
 &

 
T

IM
IN

G
 &

 C
O

N
T

R
O

L 
C

IR
C

U
IT

S
 

P
ro

ce
ss

o
r 

B
o

a
rd

 

d • 0
0

 
• ~
 

~
 .... ~ =
 

.... ~
 

~
 

;I
 

N
 

$1
0 

N
 

0 0 0 (J
) = t0 t0
 .....
 

(J
I 

0 ~
 .... .... 0"
'\ 

,... =
 

,l;
.i,

. 
w

 
,...

 0
0

 
w

 
\0

 

Samsung Exhibit 1003 
Page 193 of 208



V
 lo

 
D

u 
E

T
 

0 

5
7

 

To
 M

o
n

it
o

r 

V
ID

E
O

 P
R

O
C

E
S

S
O

R
 B

O
A

R
D

 

5
0

 

11
4 

I 
B

.P
.F

. 

Y
H

 L
.P

.F
. 

G
A

IN
 

C
O

N
T

. 

11
8 

1
3

0
 

D
E

T
E

C
T

O
R

 

W
H

IT
E

 
B

A
L

A
N

C
E

 

Y
H

 L
.P

.F
. 

P
R

O
C

E
S

S
 

1
2

4
 

11
6 

1
2

2
 

1
H

 D
E

LA
Y

 
1

2
6

 
L

u
m

in
a

n
ce

 
S

ig
n

a
l 

Y
 

S
W

 
1H

 

2
B

-G
 

2
R

-G
 

B
A

L
A

N
C

E
D

 
M

O
D

U
LA

T
O

R
 

F
ig

. 
4

b
 

(2
R

+
3

G
+

2
B

) 
1

2
8

 

1
3

2
 

Y
 C

H
R

O
M

A
 I

 
I 
~
 

M
IX

 
I 

5
9

 

To
 S

u
p

p
. 

B
o

a
rd

 

0 • 0
0

 
• ~
 

~
 .... (D
 =
 

.... ~
 

:,
: :-,
 

N
 

~
~
 

N
 

0 0 0 rn
 = ~ ~ C

'\
 

0 ~
 .... .... 0

',
 

'- 0 .... w
 

'- 0
0

 
w

 
\0

 

Samsung Exhibit 1003 
Page 194 of 208



U.S. Patent 

co 
r0 

co 
'-t 

Mar.28,2000 

z 
0 
LU 
0 
> 
I 

LU a: 
a.. 

'I"'" 

LL 
(.) 

a.. 
:::t 
(/) 

N 

I-
::> 
0 
> 
LO 
+ 
N 

M 

0 z 
<D 

M 

(/) 
0 
(.) 
(.) 

Sheet 7 of 11 

:r: ...... 
(/) 

a.. 
~ 
< 

:::t ...... 
(/) 

~--t------

t.O 
'-t 

'-t 
'-t 

0 
:::t 
(/) 

6,043,839 

Samsung Exhibit 1003 
Page 195 of 208



U.S. Patent 

Fig. 5b 

Mar.28,2000 Sheet 8 of 11 6,043,839 

140 

( 
AGC CONTROL 

PBLK 
CP21N 
CP23N 

CPOS 
CDSIN 

PBD 
AMPQC 

AGC CONT 
08 

TRAP 1.3V 
3.0V 

AIO OUT 
YOUT 

AGC OUT 

AMP IN 

143~ 

rl42 
AID 

CONVERTER 

CLK 
VIN DO 

t 
POWD DS 

12-CH DIA 141 
CONVERTER~ 

AO03 FVR 

AQ04 FVRP 
AO 
05 
06 A001 

07 
08 
09 

AQ03 

10 
11 AQ012 

LO 
CLK 

D1 

EEPROM 

DI..._-+-+---< 
TR1ia-...._+---1 
D014---..._--1 
cs ........ ----1 

ESSY 1---------;...i 

R toa-----. 

Samsung Exhibit 1003 
Page 196 of 208



U.S. Patent Mar.28,2000 Sheet 9 of 11 6,043,839 

Fig. Sc 

(144 
____ FCK 

FCK 2 

UVSEL l 

CLK FBLK 
D- FF 

ADOUT ADO 
I 

DIGITAL SIGNAL 
PROCESSOR 

BL K Q l DI i---+--------' 
CLK l 

FWHD 

ADS 

1o-----1 H C L R 

BE ND ADRO
ADR7 

HD Q 2 D2 ---,---_-:.::,-..-.......1 
D CLK2 FVD 

Bl ~A ~ 14---_D_ ·_F_F ______ ........_~ 
YO0 -7~ .__ __________ --1 

DSO C00-7\1-----------11----~ 
DS 7 NRE NWE 1---------a--~ 

ADDRESS BUS 

DATA BUS 

FVR 

ADRO- RD WR FVRD 
A DRS ADR12-

....___--1-.i 1NTl ADR15 
~.::..::;..-4---I PSl 

FVD IN TO 

,,___...11--..;;..D_I -----l TX D 0 
1--i11111--~SK_;__--1 5QLAD 
~-~D..;:;.O_~ RX DS 

~11--------l p so 
~---_...PSO 

NTSCPAL 

TEST 

PSl 
PS4 
TXDI 
RXDl 
SCLKl X2 

MICRO
PROCESSOR 

/146 

RESET 14-----tRESET PULSE 
GENERATOR 

Xl 

Samsung Exhibit 1003 
Page 197 of 208



U.S. Patent Mar.28,2000 Sheet 10 of 11 6,043,839 

DIGITAL ENCODER 148 

HP 

CSYNC CSYNC Fig. 5d 

PWDH 
UVSEL WHO 

TP8 
(SCS) rl50 

FBLK 
scs 

FWHD SPCO L.P.P. QLKY 
FVD SLPF 

y 

DSPSLK YOUTS- VENO DIA 
Dspvo YOUT7 CON 
DSPY7 HPCO L.P.F. DY1 VERTER BUFFER 
DSpC7 DYS YOUT ; DSPC8 HLPF1 
WE 
ADRO-ADRS 
ADR 12-ADR 16 
D6-D7 

FVR 
151 

FVRP \ SCSCR y 
RE 

D/A 
CON BUFFER 
VEATER 

CENC CLKC YOUT 
COUTS-GOUT? 

DC1 
I 

DCO 

CXOUT 

VCR 
POR CXIN 

vcxo 
SCOUT 

SCIN 

4FSC 

Samsung Exhibit 1003 
Page 198 of 208



U.S. Patent 

z a 
> z - l{) C, 

w + 
~ N 

\.0 

z 
> 
(\J -+ 

N 
IO 

Mar.28, 2000 

QC\J 
UJ lo :::> 
>0 

a. 
~ 
<( 

a. 
~ 
< 

X 
~ 

a.. 
:E 
<( 

I
=> 
0 
> 
UJ 

Sheet 11 of 11 

0 
\.0 

a. 
~ 
< 

6,043,839 

a. 
~ 
< 

X 
~ 

a.. (f) 
:E 14--- ---+----l $ 
<( co 

I
=> 
0 
() 
LU 

(.) 
z 
~ 
() 

Samsung Exhibit 1003 
Page 199 of 208



6,043,839 
1 

REDUCED AREA IMAGING DEVICES 

This application is a continuation-in-part of U.S. Ser. No. 
08/944,322, filed Ocl. 6, 1997, and entitled " Reduced Area 
Imaging Devices Incorporated Within Surgical lnstru- 5 

meats." 

TECHNICAL FJELD 

This invention relates to solid state image sensors and 
associated electronics, and more particularly, to solid state 10 

image sensors which are configured 10 be of a minimum 
size. 

2 
amplification at each pixel site. One example of a manufac
turer which has developed a passive pixel array with per
formance nearly equal to known active pixel devices and 
being compatible with the read out circuitry disclosed in the 
U.S. Pat. No. 5,471,515 is VLSI Vision, Ltd., 1190 Saratoga 
Avenue, Suite 180, Sao Jose, Calif. 95129. A fiuther descrip-
tion of this passive pixel device may be found in co-pendfog 
application, Ser. No. 08/976,976, entitled "Reduced Area 
Imaging Devices Inco rporated Within Surgica l 
Instruments," and is hereby incorporated by reference. 

Io addition to the active pixel-type CMOS imager which 
is disclosed in U.S. Pat. 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 BACKGROUND ART 

Io recent years, endoscopic surgery bas 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 open
ings in the body results in much less patient trauma as well 

15 chip." For example, Suni Microsystems, Inc. of Mountain 
View, Calif., bas 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 

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 in an elongate and rigid tube which 
are able to accurately transmit an image to a remote camera 

20 CCD manufacturing processes to 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 di[erent regions of 

in line with the lens group. The rod lens endoscope, because 

25 the same chip or wafer. Additionally, this hybrid is able to 
run on a low power source (5 volts) which is normally not 
possible on standard CCO imagers which require LO to 30 
volt power supplies. A brief explanation of this CCD/CMOS 
hybrid can be found in the article entitled "Startup Suni Bets of its cost of manufacture, failure rate, and requirement to be 

housed within a rigid and straight housing, is being increas
ingly replaced by solid state imaging technology which 
enables the image sensor to be placed at the distal tip o f the 
investigating device. The three most common solid state 
image sensors include charged coupled devices (CCD), 
charge injection devices (CID) and photo diode arrays 35 
(PDA). In the mid-l980s, complementary metal oxide semi
conductors (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 40 
other solid state imaging technologies. 

30 on Integrated Process" found in Electronic News, Jan. 20, 
1997 issue. This reference is hereby incorporated by refer
ence for purposes of explaining this particu.lar type of 
imaging processor. 

One particular advance in CMOS technology has been in 
the active pixel-type CMOS imagers which consist of ran
domly accessible pixels with an amplifier at each pixel site. 
One advantage of active pixel-type imagers is that the 45 

amplifier placement results in lower noise levels than CCOs 
or other solid stale 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 50 

pixel-type arrays is the CMOS iroager described in U.S. Pat. 
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 fuoc- 55 

lions such as zoom and anti-jiuer 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 60 

short, the CMOS imager disclosed in Fossum, et al. has 
enabled the development o( 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." I• short, the major 65 

difference between passive and active CMOS pixel arrays is 
that a passive pixel-type imager does not perform signal 

Another example of a recent development in solid state 
imaging is the development of CMOS imaging sensor which 
is able to achieve analog lo 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 manu-
facture a true digital "camera on a chip." This CMOS imager 
has been developed by a Stanford University joint project 
and is beaded by Professor Abbas el-Gama!. 

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 U1e edge of 
the pixel array instead of performing all of the analog 10 

digital functions on the pixel. This new design technology 
bas been called MOS AD (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, Calif. A 
brief description of both of the processes developed by 
Stanford University and Amain Electronics can be found in 
an article entitled "ND Conversion Revolution for CMOS 
Sensor?," September 1998 issue of Advanced Imaging. This 
reference is also hereby incorporated by reference for pur
poses of explaining these particular types of imaging pro
cessors. 

The above-mentioned developments in solid state imag-
ing 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 achieved, but also in the specific 
construction of the devices which may be manufactured by 
new breakthrough processes. 
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Although the "camera oo a chip" concept is one whicb has 
great merit for applicatioo in many industrial areas, a oeed 
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 5 

to access, and to further minimize patieot trauma by an eveo 
smaller diameter invasive instrument. 

It is one object of tbis invention to provide reduced area 
imaging devices which take advantage of "camera on a 
chip" technology, but rearrange the circuitry in a stacked 10 
relationship so that there is a minimum profile presented 
when used within a surgical instrument or other investiga
tive device. It is another object of this invention to provide 
low cost imaging devices which may be "disposable." It is 
yet another object of this invention to provide reduced area 15 

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. l t is yet 
another object of this invention to provide a surgical device 20 

with imaging capability which may be banery 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 25 

with respect to surgical procedures conducted by medical 
doctors, it 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 30 

ditlicult to access locations. Additionally, while the forego
ing invention bas 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 35 

the imaging device can be used to view difficult to access 
locations for industrial equipment and the like. Therefore, 

4 
herein refers to the electronic co01ponen1S within the imag
ing device which receive the image signal from the image 
sensor and ultimately place tbe image signal in a usable 
formal. The terms " timing and control circuilS" or "cir
cuitry" as used herein refer 10 the electronic components 
which control tbe release o( the image signal from the pixel 
array. 

lo a first embodiment, the image sensor, with or without 
the Liming and control circuitry, may be placed at the distal 
tip of the endoscopic instrument while the remaining pro
cessing circuitry may be found in a small remote control box 
wbich may communicate witb the image sensor by a single 
cable. 

In a second embodiment, the image sensor and the pro
cessing circuitry may aU be placed in a stacked arrangement 
of circuit boards and positioned al the distal Lip of the 
endoscopic instrument. In tbis embodiment, the pixel array 
of the image sensor may be placed by itself on its own circuit 
board while tbe timing and control circuitry and processing 
circuitry are placed on one or more other circuit boards. 
Alternatively, the circu.itry for Liming and cootrol may be 
placed with the pixel array on one circuit board, while the 
remaining processing circuitry can be placed on one or more 
of the other circuit boards. 

In yet another e01boclimen1, the imaging device may be 
adapted for use with a standard rod lens endoscope wherein 
tbe imaging device is placed witbio a standard camera 
housing which is coo.figured to connect to a standard "C'' or 
"Y" mount connector. 

A generic endoscope may be used in the first and second 
embodiments which includes a very small diameter tubular 
portion which is inserted within the patient. 'The tubular 
portion may be made of a tlexible material having a central 
lumen or opening therein for receiving the elements of the 
imaging device. The tubular portion may be modified to 
include an additional concentric Lube p laced within the 
central lumen and which enables a plurality of light fibers 10 
be placed circumferentially around the periphery of ihe 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 in the 
medical, dental, or other industrial fields. 

40 
distal end of the tubular portion. Additionally, control wires 
may extend along the tubular portion in order LO make the 
endoscope steerable. 1be material used Lo make the endo
scope can be compatible with any desired sterilization 
protocol, or the entire endoscope can be made sterile and 

45 
clisposab le a [ter use. 

DISCLOSURE OF THE INVENTION 
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 pro-

In accordance with the present invention, reduced area 
imaging devices are provided. The term "imaging device" as 
used berein describes the imaging elements and processing 
circuitry which is used to produce a video signal wbich 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 compo
nents 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, 

50 cessing circuitry. In the other configuration of the imaging 
device wherein the Liming and control circuits are incorpo
rated 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 

55 transmit the image signal. 

in which case the image sensor can also be defined as an 60 

integrated circuit, or the liming 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 defined, refer to an image which at some point 
during its processing by the imaging device, is found in the 65 

form of electrons which have been placed in a specific 
format or domain. The term "processing circuitry" as used 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. l a illustrates a first embodiment including a frag
mentary 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; 

FIG. lb is an enlarged fragmentary partially exploded 
perspective view of the distal encl of the endoscopic instru
ment specifically illustrating the arrangement of the image 
sensor with respect to the other elements of the tubular 
portion of the endoscope; 
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FIG. 2a is 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; 

FIG. 2b is an enlarged fragmentary partially exploded 5 

perspective view of the distal end of Lhe endoscope of FIG. 
2a illustrating the imaging device; 

6 
be placed. As well understood by those skilled in the art, a 
plurality of circumferentially spaced light fibers as illus
trated in FIG. l b can be used lo illuminate the surgical site. 
Additionally, the control wires 24 may communicate with a 
control mechanism (not shown) integrated on the handle 
portion 12 for manipulating the distal end 16 of the endo
scope in a desired direction. The :flexible tubular portion 14 
coupled with a steerable feature enables the endoscope to be 
placed within winding bodily passages or other locations FIG. 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; 

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

10 
difficult to reach within the body. 

An image sensor 40 may be placed within the central 
channel defined by inner tube 20 . lo the configuration shown 
in F IG. lb, a cable 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 

FIG. 3c is a fragmentary cross-sectional view similar to 15 
that of FIG. 3b illustrating a battery as an alternate source of 
power; 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 means may be provided to 

FIG. 4 is a schematic diagram of the functional electronic 
con1ponen1s which make up the imaging device; 

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

20 stabilize the cable 26 such as clips or other fastening means 
which may attach to the inner concentric surface of inner 
tube 20. 

FIG. 4b is an enlarged schematic diagram of a video 
processing board having placed thereon the processing cir
cuitry which processes the pre-video signal generated by the 25 

array o[ pixels and which converts the pre-video signal to a 
post-video signal which may be accepted by a standard 
video device; and 

FIGS. Sa-Se are schematic diagrams that illustrate an 
30 

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

A control box 30 may be placed remote from the endo
scope 10. The control box 30 contains some of the process
ing circuitry which is used to process the image signal 
produced by image sensor 40. Therefore, the imaging device 
11 as previously defined wouJd include the processing 
circuitry within control box 30 and the image sensor 40 
located at the distal tip of the endoscope. Control box 30 
communicates wirb image sensor 40 by means of cable 32 
which may simply be an insulated and shielded cable which 
houses therein cable 26. Cable 32 is stabilized with respect 
to the handle portion 12 by means o( a filling 34 which 
ensures that cable 32 cannot be inadvertently pushed or BEST MODE FOR CARRYING OUT THE 

INVENTION 

In accordance with one embodiment of the invention as 
shown in FIG. la, an endoscope 10 is provided which 
incorporates a reduced area imaging device U , shown in 
FIG. lb. As further discussed below, the elements of the 
imaging device may all be found at one location or the 
elements may be separated from one another and intercon
nected by the appropriate cable(s). The array of pixels 
making up the image sensor captures images and stores them 

35 pulled within channel 13. Additionally, an additional fitting 
35 may be provided to stabilize the enrry of a light cable 36 
which houses the plurality of light fibers 22. 

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 

Image sensor 40 is illustrated as being a planar and square 
shaped member. However, the image sensor may be modi-

40 fied lo be in a planar and circular shape to better fit within 
the channel defined by inner tube 20. Accordingly, FIG. lb 
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 

45 prior to it being impinged upon the array of pixels on the 
image sensor 40. This lens system 42 may be sealed at ibe 
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 FIGS. la and 

50 l b, there are only three conductors which are neces.sary for 
providing power to the image sensor 40, and for transmitting 
an image from the image sensor 40 back to the processing 
circuitry found within control box 30. Namely, there is a 
power conductor 44, a grounding conductor 46, and an 

is conducting the endoscopic procedure. The handle 12 may 
include a central lumen or channel 13 which receives 
theretbrougb 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. 60 

55 image signal conductor 48 each of which are bard wired to 
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. However, a more preferable size for most endo
scopic procedures would dictate that the image sensor 40 be 
between 4 mm to 8 mm in its largest dimension. The image FIG. l b illustrates the distal end of the endoscope 16. The 

distal end 16 may be characterized by an outer tube 18 which 
traverses the length of the tu.bular portion 14 and connects to 
the handle portion U . Placed concentrically within the outer 
tube 18 may be one or more inner tubes 20. ln FIG. l b, the 65 

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 

signal transmitted from the image sensor through 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 pre-video signal and places it 
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in a form so that it may be viewed di rectly on a standard 
video device, television or standard computer video monitor. 
Tbe signal produced by the video processing board 50 can 
be further defined as a post-video signal which can be 
accep1ed by a standard video device. As shown in FIG. la, 5 
a conductor 49 is provided wbicb transmils !he 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 10 
may convert incoming power received through power source 

8 
a baltery is an ideal power source in beu of a conductor 
which would trail the endoscope. Accordingly, the endo
scope is made more mobile and easier to handle by elimi-
nating al least one of tbe trailing cables. 

FIG. 3a illusirales 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 a lens 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 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 allaches to the eyepiece 76. The "C" or "V" mount 
auaches at its other end to a camera group 80. The camera 

54 into the desired voltage. In the preferred imager incor
porated in this invention, the power to the imaging device is 
simply a direct current which can be a 1.5 volt 10 a 12 volt 
source. Incoming power from, for example, a wall 15 
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, ground 46 is also shown as extending back to 
the source of power through connector 56. 20 group 80 houses one or more of the clements of the imaging 

device. In !his 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 tbe endoscope. 
However, the incorporation of the imaging device in a 

FIG. 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 imaging device may come 
from a battery 66 housed within handle portion U. 

As shown in FIG. 2b, the video processing board 50 may 
25 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. Filling 87 is provided 10 couple 
cable 86 to the interior elements of the camera group 80 

be placed directly behind image sensor 40. A plurality of pin 
connectors 62 serve lo electrically couple image sensor 40 
with video proces.sing board 50 depending upon the specific 
configuration of image sensor 40, pin connectors 62 may be 
provided either for strnctural support only, or to provide a 
means by which image signals are transmiued 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 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 longitu
dinal axis XX. If the profile area is not critical in terms of 
limiting the largest sized imaging element within the imag
ing device, then the additional circuit boards 50 and 60 45 

which are normally placed in line with image sensor 40 can 

30 found within housing 82. FIG. 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 FIG. la. Accordingly, only three 

35 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 FIG. 3b, 
the entire imaging device ll may be incorporated within 
camera group 80, each of the elements of the imaging device 

40 being placed in the stacked arrangement similar lo FIG. 2b. 
As discussed above, size is not as much of a concern in the 
embodiment of FIG. 3a and 3b since tbe camera group 
housing 82 is much larger than the distal tip of the endo-
scope of FIGS. l a and 2a. 

FIG. 3c also illustrates the use of a battery 66 which 
provides source of power to the imaging device in either 
FIG. 3a or 3b . In this arrangement, housing 82 is altered to 
include a battery housing 69 which houses the baltery 66 
therein. Battery housing 69 may include a very small diam-

be aligned in an offset manner or may be larger than the 
profile area of image sensor 40. In the configuration of FIG. 
2b, it is desirable that elements 40, 50 and 60 be approxi
mately the same size so that they may fit uniformly within 
the central channel of the endoscope. Additionally, image 
sensor 40 may be bonded 10 lens system 42 in order to 
provide further structural support to the imaging device 11 
when mounted within the distal end 16. 

Referring back 10 the handl.e portion U in FIG. 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 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 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, 

50 eter chamiel which may allow conductor 48 or 49 to com
municate directly with the processing circuitry or video 
device, respectively. II will also be understood that the 
embodiment in FIG. la may incorporate the use of a battery 
66 as the source of power. Tbus, handle U in FIG. l a may 

55 be altered in the same way as housing 82 to allow a battery 
to be attached 10 tbe handle portion 12. 

FIG. 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 

60 control circuits on the same planar structure. Power is 
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 lransmilling the desired voltage. 

65 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 
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48. In the configuration of FIG. 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 ernbodimeot illustrated in FIG. l a, cable 32 can 
be used to house conductors 44, 46 and 48. Jo the embocli
rnent shown io FIG. 2a, cable 33 cao be used to house 
conductor 49 by itself when a battery power source is used, 
or alternatively, cable 33 may house conductors 44, 46 a11d 
49 if the embodiment of FIG. 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 FIG. 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 10 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 enha11ced pre-video signal. Fu rt her more, the 
post-video signal from video processor board 50 may return 
to the supplementary board 60 for further processing, as 
further discussed below. TI1e co11ductor 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 10 the supplementary board in the same 
manner as to image sensor 40 and board 50. Thal is, a simple 
hard-wired co1111ection 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 sensor 40, and 
boards 50 and 60 each may be placed within the distal end 
of the endoscope. 

Although FIG. 4 illustrates the image sensor and the 
timing and control ci rcuits being placed on the same planar 
st ructure, it is possible to separate the timing and contro l 
circuits from the pixel array and place the timing and control 
circuits onto video processing board 50. 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 011 the 
same planar structure with the pixel array results in the 
pre-video signal having less noise. Furthermore, the addition 

10 
array of pixels 90 as described in Fossum, et a l. is an active 
pixel group with intra-pixel charged transfer. The image 
sensor made by the array of pixels is formed as a monolithic 
complementary metal oxide sen1iconductor integrated cir-

5 cuit which may be manufactured in an industry standard 
complementary metal oxide semiconductor process. The 
integrated circuit includes a focal plane array of pixel cells, 
each one of the cells including a photo gate overlying the 
substrate for accumulating tbe photO generated c harges. In 

10 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 o r photo detectors convert 
the photons into electrical energy or electrnns which are 

15 stored in capacitors found in each pixel circuit. Each pixe l 
circuit bas its own amplifier which is controlled by ihe 
timing and control circuitry discussed below. The informa
tion or e lectrons stored in the capacitors is unloaded in the 
desired sequence and at a desired frequency, and then senl to 

20 the video processing board 50 for further processing. 
Although the active pixel array disclosed in U.S. Pat. No. 

5,471,515 is mentioned herein, it will be understood that the 
hybrid CCD/CMOS described above, or any other solid state 
imaging device may be used wherein timing and control 

25 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 claimed herein is not specifically limited to an 
image sensor as disclosed in the U.S. Pat. No. 5,471,515, but 

30 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 invention. 

The timing and control circuits 92 are used to contro l. the 
release of the image information or image signal stored in 

35 the pixel array. In the image sensor of Foss11m, et al., the 
pixels are arranged in a plurality of rows and columns. The 
image informatio11 from each of the pixels is first consoli
dated in a row by row fashion, and is then downloaded from 
one o r more columns which contain the consoLidated infor-

40 mation from the rows. As shown in FIG. 4a, the control of 
information consolidated from the rows is achieved by 
latc hes 94, counter 96, and decoder 98. The operation of the 
latches, counter and decoder is similar to the operation of 
similar contro l circuitry found in other imaging devices. 

45 That is, a latch is a means of controlling the flow of electrons 
from each individual addressed pixel in the array of pixels. 
When a latch 94 is enabled, it will allow the transfer of 
electrons lo lhe decoder 98. The counter 96 is programmed 
to count a discrete amount of information based upon a clock 

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 pla11ar structure. lf the pixel 
array is to be the only element on the planar structure, then 
additional connections mus! be made between the planar 
st ructure 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 55 

a plurality of 50 ohm coaxial cables (not shown) must be 
used in order to conlrol the downloading of information 
from the pixel array. Each of these additional connections 
would be hard wired between the boards. 

50 input from the timing and control circuits 92. When the 
counter 96 has reached its set point or overflows, the image 
information is allowed 10 pass through the latches 94 and be 
sent to the decoder 98 which places the consolidated infor-
mation in a serial format. Once the decoder 98 bas decoded 
the information and placed it in the serial format, then the 
row driver 100 accounts for the serial information from each 
row and enables each row to be downloaded by tbe column 
or co)u[DnS. In short, the latches 94 will initially allow 1he 
information stored in each pixel to be accessed. The counter 

FIG. 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. One example of a pixel array 
90 which can be used within the invention is similar to that 
which is disclosed in U.S. Pat. No. 5,471,515 to Fossum, ct 
al., said patent being incorporated by reference herein. More 
specifically, FIG. 3 of Possum, el al. illustrates the circuitry 
which makes up each pixel in 1he array of pixels 90. The 

60 96 then controls the amou11t of information flow based upon 
a desired time sequence. Once the counter has reached itS set 
point, the decoder 98 then knows to take the information and 
place it in the serial format. The whole process is repeated, 
based upon the timing sequence that is programmed. When 

65 the row driver 100 has accounted for each of the rows, the 
row driver reads o ut each of the rows at the desired video 
rate. 
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1l1e information released from the colu.mo or columns is 
also controlled by a series of latches 102, a counter 104 aod 

12 
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 

a decoder 106. As with the information from the rows, the 
column information is also placed in a serial formal which 
may then be sent to the video processing board 50. T his 
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 tbe form of desired voltage levels. lo other words, tbe 
column signal conditioner 108 only accepts desired voltages 
from the downloaded column(s). 

5 images or 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 supplemen
tary board 60, it is then sent to the video processor board 50 

10 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. 

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 tbc various counters. 
The run input to the timing and control circuit 92 may 15 

simply be an on/off control. The default input can allow one 
lo 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 20 

random manner, features such as zoom are easily manipu
lated by addressing only those pixels which locale 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 25 

is disclosed in U.S. Pat. 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 is also 
incorporated by reference. 30 

Once image sensor 40 bas created the pre-video signal, it 
is sent to 1he video processing board 50 for further process
ing. At board 50, as shown in FIG. 4b, the pre-video signal 

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 formal other than NTSC/PAL. As shown in FIGS. 
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 common encoder which can be used 
includes an RGB encoder 154. The RGB encoder separates 
the signal into three separate colors (reel, 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. 

is passed through a series of filters. One common filter 
arrangement may include two low pass filters 114 and J16, 
and a band pass filter 112. ' Ine band pass filter only passes 
low frequency components of the signal. Once these low 
frequency components pass, they are then scot to detector 
120 and while balance circuit 124, the white balance circuit 

40 
distinguishing between the colors of red and blue. The white 
balance circuit belps the imaging device set its normal, 
which is white. The portion of the s ignal passing through 
low pass filter ll4 then travels through gain control 118 
which reduces the magnitude or amplitude of t11is portion to 

45 
a manageable level. The output from gain control J18 is then 
fed back to the white balance circui t 124. The portion of the 
signal traveling through filter ll6 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 50 
to the Y chroma mixer 132. Any chroma portion of the signal 

The next encoder illustrated in FIG. 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 is input to the video 
device by such a separation which in turn results in a more 

35 clear video image viewed on the video device. T he last 
encoder illustrated in FIG. 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. 

is held in processor 122. 
Referring to the output of tbe white balance circuit U4, 

this chroma portion of the signal is sent to a delay line 126 
where the signal is then 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 proces.sed 
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/PALencoder 134, commonly 
known in the art as a "composite" encoder. The composite 
(requencies are added to the s ig nal leaving the Y chroma 
mixer 132 in encoder 134 to produce the post-video signal 
which may be accepted by a television. 

One difference between the arrangement of image sensor 
40 and the outputs fou.od in FIG. 3 of the Fossum, et al. 
patent is that in lieu of providing 1wo analog outputs 
[namely, VS out (signal) and YR out (reset)], the reset 
function takes place in the timing and control circuitry 92. 
Accordingly, the pre-video signal only requires one conduc
tor 48. 

FIGS. Sa- Se 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 
circ uitry disclosed in FIGS. Sa- Se is very similar lo circuitry 
which is found in a miniature quarter-inch Panasonic 
camera, Model KS-162. IL will be understood by those 
skilled in the art that the particular arrangement of elements 

55 found in FIGS. Sa-Se are only exemplary of the type of 
video processing circuitry which may be incorporated in 
order to take the pre-video signal and condition it to be 
received by a desired video device. 

As shown in FIG. Sa, 5 volt power is provided along with 
60 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 ampljfying group 138. Amplifying 
group 138 amplifies the sig11al to a usable level as well as 
achieving impedance matching for the remaining circuitry. 

Referring back to FIG. 4, it further illustrates supplemeo- 65 

tary board 60 which may be used to digitally enhance or 
otherwise further condition the pre-video signal produced 

The next major element is the automatic gain cootrol 140 
shown in FIG. Sb. Automatic gain control 140 automatically 
controls the signal from amplifying group 138 to an accept-

Samsung Exhibit 1003 
Page 205 of 208



6,043,839 
13 

able level and aJso adds other characteristics to tbe signal as 
discussed below. More specifically, automatic gain control 
140 conditions the signal based upon inputs from a ll 
channel digital to analog converter 141. Converter 141 
retrieves stored information from EEPROM (electrically 5 

erasable programmable read only memory) 143. EEPROM 
143 is a non-volatile memory element wbicb may store user 
information, for example, settings for color, tint, balance and 
the like. Thus, automatic gain control 140 changes tbe 
texture or visual characteristics based upon user inputs. The 10 
signal leaving the automatic gain control 140 is an analog 
signal until being converted by analog to digital converter 
142. 

Digital signal processor 144 of FIG. Sc further processes 
the converted signal into a serial type digital signal. One 15 

£-unction of tbe microprocessor 146 is to control the manner 
in wbicb digital signal processor 144 sorts tbe 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 20 

the rate at wbicb data should be released. Microprocessor 
146 may also control other functions of tbe imaging device 
sucb as white balance. Tbc microprocessor 146 may selec
tively receive the information stored in the EEPROM 143 
and carry out its various commands to further control the 25 

other elements within tbe circuitry. 

After tbe signal is processed by digital signal processor 
144, tbe signal is sent to digital encoder 148 illustrated in 
FIG. 5d. Some of tbc more important functions of digital 
encoder 148 are to encode the digital signal with 30 

synchronization, modulated chroma, blanking, horizontal 
drive, and tbe other components necessary so tbat tbe signal 
may be placed in a condition for reception by a video device 
sucb as a te levision monitor. As also illustrated in FIG. 5d, 
once the signal has passed through digital encoder 148, the 35 

signal is reconverted into an analog signal through digital to 
analog converter 150. 

14 
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 longitu
dinally aligned witb said image sensor, said first circuit 
board being connected to said pre-video conductor al 
said second cod thereof, said first circuit board includ
ing circuitry means for converting said pre-video signal 
to a post-video signal for direct reception by a standard 
video device; 

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 circuit board; and 

a non-removable lens integral with said imaging device 
for focusing images on said image sensor. 

2. A reduced area imaging device, as claimed in claim 1, 
wherein: 

said image sensor defines a proflle area in said first plane, 
and said first circuit board being positioned so as no1 to 
extend substantially beyond said profile area. 

3. A reduced area imaging device, as claimed in claim 1, 
further including: 

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. 

4. A reduced area imaging device, as claimed in claim 1, 
wherein: 

said first and second planes arc offset from and substan
tially parallel to one another. This reconverted analog signal is tben bu.ffered al buffers 

151 and tben sent to amplifier group 152 of FIG. Se wbicb 
amplifies the signal so tbat ii is readily accepted by a desired 
video device. Specifically, as shown in FIG. Se, one SVHS 
outlet is provided at 160, and two composite or NTSC 
outlets are provided al 162 and 164, respectively. 

5. A redu.ced area imaging device, as claimed in claim 3, 
40 wherein: 

From the foregoing, ii is apparent tbat an entire imaging 45 
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 tbe 
endoscope. Based upon the type of image sensor used, tbe 
profile area of tbe imaging device may be made small 50 
enough lo be placed into an endoscope which has a very 
small diameter tube. Additionally, the imaging device may 
be placed into tbe channels of existing endoscopes to 
provide additional imaging capability without increasing tbe 
size of the endoscope. 111e imaging device may be powered 55 
by a standard power input connection in the form of a power 
cord, or a small lithium battery may be used. 

This invention bas been described in detail witb reference 
to particular embodiments thereof, but it will be understood 
that various other modifications can be effected within the 60 

spirit and scope of this invention. 
Whal is claimed is: 
1. A reduced area imaging device comprising: 
an imager sensor lying in a first plane and including an 

array of CMOS pixels for receiving images thereon, 65 

said image sensor further including circuitry means on 
said first plane and coupled to said array of CMOS 

said second circuit board lies in a third plane which is 
offset from and extends substantially parallel to said 
first and second planes. 

6. 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 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 s ignal to a post-video s ignal which may 
be received by a standard video device; 

a power supply coupled to said contro l box and said image 
sensor for providing power thereto; and 

a non-removable lens integral witb said imaging device 
for focusing images on said image sensor. 

7. A reduced area imaging device, as claimed in claim 6, 
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. 
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8. A reduced area imaging device, as claimed in claim 1, 
wberein said array of CMOS pixels further includes: 

ao array of passive CMOS pixels, wherein individual 
passive CMOS pixels of said array of passive CMOS 
pixels each includes a photo diode for producing pho- 5 

toelecLrically generated signals and an access transistor 
communicating with said photo diode lo control the 
release of said photoelectrically generated signals. 

9. A reduced area imaging device comprising: 

ao array of CMOS pixels defining a profile area aod lying 10 

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 

15 
board lying in a second plane wbicb is offset from said 
first plane and substantially parallel to said first plane, 
said circuit board including circuitry means for liming 
and control of said array of CMOS pixels, said liming 
aod control means producing a pre-video signal, said 

20 
circuit board further iocludiog circuitry meaos for 
receiving said pre-video signal from said liming and 
control means and converting said pre-video signal lo 
a post-video output signal for direct reception by a 
video device; 

a power supply electrically coupled to said array of said 
CMOS pixels and said circuit board; and 

a non-removable lens integral with said imaging device 
for focusing images on said image sensor. 

25 

10. A reduced area imaging device, as claimed in claim 9 30 

wberein: 
said array of CMOS pixels includes ao array of passive 

CMOS pixels. 
11. A reduced area imaging device, as claimed io claim 9, 

further including: 35 

a supplementary circuit 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 
array of CMOS pixels and said circuit board, aod being 40 

positioned so as 00110 extend substantially beyond said 
profile area. 

12. An endoscope with integral imaging capability for 
producing images to be viewed on a video device, said 
endoscope comprising: 

a tubular portion including a distal eod, a proximal cod 
aod a central passageway exteodiog Lberethrougb; 

means for providing light lo said distal eod to illuminate 
a surgical site; 

a CMOS image sensor lying in a first plane and positioned 
at said distal end of said tubular portion for receiviog 
images of tbe surgical site, said CMOS image sensor 
defioiog a profile area, aod said CMOS image sensor 
producing an image signal; 

circuitry means electrica.lly coupled 10 said CMOS image 
sensor for timing and control of said CMOS image 
sensor, said circuitry means for timing and control 
placed witbin said tubular portion; 

45 

50 

55 

a video processor board lying in a second plane spaced 60 

from and longitudinally aligned with said CMOS 
image sensor within said tubular portion and adjacent 
said distal encl thereof and communicating with said 
CMOS image sensor to receive said image signal, said 
video processor board including circuitry means for 65 

processing said image signal and converting said image 
signal to a post-video signal for direct reception by the 

16 
video device, said video processor board being posi
tioned so as 001 to extend substantially beyond said 
profile area; and 

a power supply electrically coupled to said CMOS image 
sensor and said video processor board. 

13. An endoscope, as claimed in claim 12, wherein: 
said CMOS image sensor includes an array o[ CMOS 

pixels, and wberein individual CMOS pixels witbio 
said array of CMOS pixels eacb includes ao amplifier. 

14. An endoscope, as claimed in claim 12, wherein: 

said CMOS image sensor includes a plurality o[ passive 
CMOS pixels. 

15. An endoscope, as claimed in claim 12, wberein: 
said CMOS image sensor 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 an access traosistor communi
cating with said photo diode to control the release of 
said photoelectrica!Jy generated signals. 

16. Ao endoscope, as claimed in claim 12, wherein: 
said circuitry means for timing and conLrol is placed on 

said first plane adjacent said CMOS image sensor. 
17. An endoscope, as claimed io claim 12, wherein: 
said circuitry means for timing and control is placed oo 

said second plane adjacent said circuitry means for 
processing and converting. 

18. An endoscope, as claimed in claim 12, further includ
ing: 

a handle connected to said proximal cod of said tubular 
portion for grasping by surgeon. 

19. An endoscope, as claimed in claim 12, further includ
ing: 

a lens positioned at said distal end of said tubular portion 
and distally of said CMOS image sensor for producing 
a modified image oo said CMOS image sensor. 

20. An endoscope, as claimed in claim 12, wherein: 
said power supply is a battery attached 10 said handle. 
21 . An endoscope, as claimed in claim 12, wherein: 
said second plane is offset from aod substantially parallel 

to said first plane. 
22. An endoscope comprising: 
a tubular portion including a central passageway extend

ing tberethrougb, a proximal end and a distal end; 
a CMOS image sensor positioned at said distal encl of said 

tubular portion for receiving images of a surgical site, 
said CMOS imager defined by an array of CMOS 
pixels and, said CMOS imager lying in a first plane; 

circuitry means for timing and control of said CMOS 
image sensor placed adjacent to said CMOS image 
sensor on said first plane; 

a control box remote from said tubular portion and 
coupled to said CMOS image sensor, said control box 
including circuitry means for receiving a pre-video 
signal from said CMOS image sensor, and for convert
ing said pre-video signal to a post-video signal wbicb 
may be received by a standard video device; aod 

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

23. An endoscope, as claimed in claim 22, wherein: 
said power supply is located io said control box. 
24. An endoscope, as claimed in claim 22, further includ

ing: 
a handle connected 10 said proximal end of said tubular 

portion for grasping by a surgeon. 
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25. An endoscope, as claimed in claim 22, further includ
ing: 

a supplementary circuit board for digitally enhancing said 
pre-video signal, said supplementary circuit board elec
trically coupled to said circuitry means for receiving 5 

and converting. 
26. An endoscope, as claimed in claim 22, further includ

ing: 

a lens positioned at said distal cod of said tubular portion 
of sensor. 10 

27. An endoscope, as claimed in claim 22, wherein: 
said power supply is a battery attached to said handle. 
28. A reduced area imaging device comprising: 

18 
a power supply coupled to said control box, said array of 

CMOS pixels and said timing and coolrol means for 
providing power thereto; and 

a non-removable lens integral with said imaging device 
for focusing images on said array of CMOS pixels. 

29. A reduced area imaging device, as claimed in claim 
28, 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 pho
toelectrically generated signals; and 

an access transistor communicating with said photo diode 
to control the release of said photoelectrically gener
ated signals. 

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; 

15 
30. A reduced area imaging device, as claimed in claim 

28, 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. 

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 20 

first plane and substantially parallel to said first plane, 
said circuit board including timing and control means 
for controlling the release o f 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 

25 

for converting said pre-video signal to a post-video 
signal which may be received by a standard video 30 

device; 

31. Ao endoscope, as claimed in claim 22, wbereio: 
individual pixels within said array of CMOS pixels each 

include an ampliJler. 
32. An endoscope, as claimed in claim 22, wherein: 
said array of CMOS pixels includes a plurality of passive 

CMOS pixels, and wherein individual passive CMOS 
pixels of said plurality of passive CMOS pixels each 
include a pboto diode for producing photo electrically 
generated signals, and an access transistor commuoi
cati.og with said photo diode to control the release of 
said photo electrically generated signals. 

* * * * * 
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