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EXPRESS MAIL NO. EL245411602US 
. . 

REDUCED AREA IMAGING DEVICES 

~is application is a contil:mat-iea· in part efU.S. Serial No; 

l18/944,3i2, fiied Oct6bcr 6, 1997, aRa entitled "Reduced Afea Imaging 

tle,cices- Jncorpmated Within Surgical liisttumuits."· 

5 Technical Field .. 

IO 

1-5 

This inventiori relates to solid state image sensors and associated 
. . . . 

electr~riics, and niore particularly, to solid state i~age sensors which are 

configured to · be of a minimum size. 

Back2round Art 
. . 

hi .recent years, ·endoscopic surgery has becoine the accepted 
. . . . . . 

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

medical and dental arenas. The availability of imaging devices enablirig a 

surgeon or dentist to view a particular surgjc_al 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 oflenses in 

an elongateand_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, a11d 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 de~ice.· · The.three ~ost common 

25 solid state image sensors include charged coupled devices (CCD), charge 

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

manufac~red at a fraction of the cost of other solid state imaging 

5 · technologies. 

One particular advance in CMOS technology has been in the active 

pixel-type CMOSimagers which consist ofrandomly accessible pixeis 

. 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 

10 · CCDs or other ~olid state imagers. Another major advanfage 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 

15 . 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 

tpan a CCD-type imager. In short, the CMOS imager disclosed in Fossum, 

et al. has enabled the development ofa"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 

10 

15 

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

. Devices Incorporated Within Surgical InstrumentsY\ and is hereby 

incorporated by reference. _. 

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 

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 proces~ing of CCDs with standard CMOS circuitry 

construction. In short, Suni Microsystems, Inc. has modified the standard 

CMOS and CCD manufacturing }l)rocesses 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 

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 

25 News, January 20, 1997 issue. This reference is hereby incorporated by 

reference for purposes of explaining this particular type of imaging 

proces~or. 



Samsung Exhibit 1074 
Page 9 of 61

, , 

4 

Another example ofa recent development in solid·state imaging is 
. . . . . . 

. the development of CMOS imaging sensor ~hich is able to achieve analog 

to digital co~version on each of the pixel~ 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 b~en developed by a Stanford 

University joint project and is headed by Professor Abbas el-GamaL 

10 

15 

A second approach to creating a CMOS-based digital imaging 
. . . . . . 

device includes the use of an over-sample converter at each pixel with ~ 

one bit comparator placed at the edge of the pixel array instead of . 

· performing all ofthe analog to digital functions on the pixel. This n·ew 
. ' . . . 

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 descriptio.~ of both of the 

processes developed by Stanford University and Amain Electronics can be 
. . 

20 found in an article entitled "AID 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 terms of the quality of imaging which may be 
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achieved, but also in the specific construction of the devtces 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 he used in even the smallest type. of 

endoscopic in~truments in order to view areas in the body that are 

15 

. . 

particularly difficult to access, and to further minimize patient trauma by an 

even smaller diameter invasive instrument. 

It is oneobjectofthis 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 

investigativ·e device. It is another.obje~t 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 imaging devices which may be 

· used in conjunction with standard endoscopes by placing the imaging 

de':'ice through channels which normally receive other.surgical devices, or 

receive liquids or gases· for flushing a surgical area. It is yet another object 
. . . 

of thi:s invention to provide a surgical device· with imaging capability which 

20 may be battery powered and only requfres one conductor for transmitting a 
. . 

. pre-video signal to video processing circuitry within or outside the sterile 

field of the surgical area. 
.. . 

In addition to the intended use of the foregoing invention with 
. . 

respect to surgical procedures conducted by medical doctors, 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 ~f 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 th~se 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 use~ 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·. 
. . . 

The "c~era on a chip" technology can be furthered improved with 

respect to redudng 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. · 

.· . . . . 

Disclosure of the Invention 
. . . 

. I~ a~cordan6e with the present inventio~, reduced area imaging 

15 · devices are provided. The term "imagin·g 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 ~tructure 

of each of the pixels in the array of pixels found in the imaging device. As · 

furth~r discussed below, the timing and c~ntrol circuits can. be placed either 

on the same planar structure as the pixel array, i'n which case the image 

sensor can also be defined as an integrated circuit, or ·the timing and control 

25 circuitry can be placed remote from the pixel array'. The terms "signal" or 

"image signal".as used herein, and unless otherwise more specifically 

7 
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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 

1 Q_ 

. . ' . 

image signal in a usable fo~at. 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. 

· In a first embodiment, the image sensor, with or without the timing 

and control circuitry, may be placed at the distal tip of the endoscopic 

instrument while the remaining proce_ssing 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 

-15 - ~ircuitry may all be placed in a stacked arrangement of circuit boards and 
. . . 

. . . . . . 

. positioned at_the d_istal 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 pla~ed 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 embodiment, the imaging device may be 

adapted for use with a standard rod lens endoscope wherein the imaging 

. 25 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 
. . - . . . . 

. embodime~ts which includes a very small diameter ~bular 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 .. Th~ tubular po~on 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 al:ong the tubular portion in ~rder to make the 

endoscope steerable; Thematerial:us~d to'make the endoscope-can be;. 

compatible with any desired sterilization protocol, or the entire endoscope 

can_ be made sterile and disposable after use. 

15 

For the configuration.ofthe_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 arr.angement of the image sensor with respect to the other elements of 
. . 

the tubular portion of the endoscop~; _ . 

Figure 2a is a fragmentary cross~sectional _view ofa 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; 

Figur~·2b. is an enlarged fragmentary partially exploded perspective. 

view or°the distal end ofthe endoscope of Figure 2a illustrating the imaging 

device; 
. . . 

Figure 3a is an elevatio~al fragm~ntary ·cross-sectional view of the 

image sensor incorporated with a standard camera _housing for connection. 

·· to a rod lens endoscope; 

15 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; 

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 place_d thereon the processing circuitry which 

25 .· processes the pre-video signal generate_d by the array of pixels and which 

con~erts the pre-vide~ signal to a post~video:~ignal which may be accepted 

by a standard video device; and 
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Figures5a-5e 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 IO is provided which incorporates a reduced area 

imaging device 11, shown in Figure 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 interconnected by the 

· 10 

. . 

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

c~ptures images and stores them in the form of electrical energy by 

conversion of light photons to electrons. · Thi°s 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 

15. 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 

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. 

25 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 

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

In Figure 1 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 ski_lled 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 

15 

.. communicate with a control mechanism (not shown) integrated on the 

haridle portion 12 for manipul~ting the distal end 16 of the endoscope 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 difficult fo 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 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 the 

necessary support for the cable 26 as it traverses through the inner channel · 

· defined by inner tube 20. In lieu of support tube 28, other well-known 

20 means may be provided to stabilize the cable 26 such as clips or other 

fastening means which may attach to the inner concentric surface of inner 

tube 20. 

A controlbox 30 may be placed remote from the endoscope 10. The 

control box30 contains some of the processing circuitry which is used to 

25 process the image signal produced by image sensor 40. Therefore, the 

imaging device 11 as previously defined would include the processing 

circuitry within control box 30 and the image sensor 40 located at the distal 
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tip of the endoscope. Control box 30 communicates with image sensor 40 

by means of cable 32 which may simply be arfinsulated 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 lb further shows an alternate shapedimage sensor 40' 

which is round. A lens group .or system 42 may be incorporated at the 

distal end of the endoscope in order to manipulate the image prior to it 

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

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 small as 1 mm in its largest dimension. 

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

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

dimension. The image signal transmitted from the image sensor through 
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conductor 48 is also herein referred to as a pre-video signal. Once the pre­

. video signal has been transmitted from image sensor 40 by means of 

conductor 48, it is received by video processing board 50. Video 

processing board 50 then carries out all the necessary cond.itioning of the 

5 pre-video signal and places it in a form ~o 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· la, a conductor 49 is provided which transmits 

."; IO the post-video signal to an output connector 58 on the exterior surface of 

15 

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 12 volt source. 

Incoming power from, for example, a wall receptacle, communicates with 
. . 

power supply board 52 by connector 56. Power supply board 52 takes the 

incoming power source and regulates it to the desi;ed leveL Additionally, 

· 20 ground 46 is also shown as extending back to the source ~fpower through 

connector 56. 

Figure 2a illustrates a seco.nd embodiment of 11:is 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 

25 imaging device may come from a battery 66 housed within handle p~rtion 

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 cortn~ctors 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 

proc_ess 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 

15 · longitudinal ·axis XX. Ifthe 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 sen~or 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 

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 

25 

. . 

provide further structural support to the imaging device 11 when mounted 

within the distal end 16. 

Referring hack 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 oth~r 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 

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 

inv~ntion, wherein the imaging device can be used in conjunction with a 

. standard rod lens _endoscope 70. As shown, rod lens endoscope 70 includes· 

15 a lens train72 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 oflightin the form of a cable 77 having a plurality of 

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

(not shown). The most common arrangement of the rod lens endoscope 

also includes a "C" or "V" mount connector 78 which attaches to the 

eyeptece 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. 1n 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 

i i . 
/ (;· 
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. device in a housing which would normally hold a traditional camera still 

provides an advantageous arrangement. As shown, the camera group 80 

inay 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 ~2. __ 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 processinR circuitry of the 

· imagfog 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 11 may be incorporated within camera group 80, 

each of the elements of the imaging device being placed in the stacked 

arrangement similar to Figure 2b. As discussed above, size is not as much 

of a concern in the embodiment of Figure 3a and 3b since the camera group 

housing 82 is much larger than the distal tip of the endoscope ofFigures la· 

and 2a. 

Figure 3c also illustrates the use of a battery 66 which provides 

source of power to _the imaging device in either Figure 3a or 3b . In this 

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

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 

25 use of a battery 66 as the source of power. Thus, handle 12 in Figure 1 a 

may be altered in the same way as housing 82 to allow a battery to be 

attached to the handle portion 12. 

1 
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Figure 4 is a schematic diagram illustrating one-way inwhich 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 

15 

- output from image sensor 40 in the form of the pre-video signal is input to 

video processor board 50 by means of the conductor 48. In the 

configuration of Figure 4, conductor 48 may simply be a· 50 ohm 

conductor. Power and ground also are supplied to video processing board 

50 by conductors 44 and 46 from power supply board 52. The output 

signal from the video proce_ssor 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 condticto~. 
. . 

In the first embodiment illustrated in Figure la, cable 32 can be used 

to house conductors 44, 46 and 48. In the embodiment shqwn 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 

20 49 if the embodiment o.fFigure 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 so·can be 

carried along conductor 51. This output can be defined as an enhanced pre­

video signal. Furthermore, the post-videosignal 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 

15 

of the endoscope. . 

. Although Figure 4 illustrates the image· _se~sor 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 advantage 

in placing t4e· 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 r.est 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 Jess 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 s~ze to one dimension of the planar structure. If the pixel array 

is to be the only element_ on the pJanar structure, then additional . 

connections must be made between the phmar structure and the video 

25 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) niust 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 c_;an be used within the invention is 

10 

15 

.· similar to. that which is disclosed in U.S. Patent No. 5,471,515 to Fossum, 

et al., said patent being incorporated by reference herein. More 

·specifically, Figure 3 of Fossum, et al. illustrates the circuitry which makes 

up each pixel inthe array ofpixels90.· The array of pixels 90 as described 

in Fossum, etaLis 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 array 

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

substrate for accumulating the photo generated charges. In broader terms, 

as well understood by those skilled in the art, an image impinges upon the 

array of pixels, the image being in the form of photons which strike the· 

· photo diodes in the array of pixels. The photo diodes or photo detectors 

20 convert the photons into electrical energy or electrons which are stored in 

capacitors found in each pixel circuit. Each pixel circuit has its own 

amplifier which is controlled by the timing and control c_;ircuitry 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 riot specifically limite~ to an image sensor as disclosed in · 

the U.S. Patent No . .5,471,515, but encompasses any image sensor which 

15 

· may be configured for use in conjunction with the other processing 

circuitry whtch makes up the imaging device of this invention. 

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

the image .infonnation 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 
. . 

·· inore 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 a~d 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 

· 20 the array of pixels. When a latch 94 is enabled, it will allow the transfer of 
. . . . . . 

. . . . 

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

. (discrete amount ofinfotmatioll based upon•. clock input from the timing 

\ . and control circuits 92. When the counter 96 has reached its set point or 
. . 

overflows, tlie image information is allowed to pass through the latches 94 

25 and be sent to the decoder 98 .which places the consolidated information in 

a serial format. Once the decoder 98 has decoded the infonnation and 
. •' . 

placed it in the serial format, then the row driver 100 accounts for the serial 
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_information from each row and enables each row to be downloaded by the 

column or columns. In short, the latches 94 will initially allow the 

info~ation stored in each pixel to be accessed. The counter 96 then 

controls the amount of information flow based upon.a de.sired time 

5 · sequence. Once the counter has reache~ 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 100 has accounted for each of the rows, the row driver 

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

15 

The information released from the column or columns is also 

controlled by_ a series of latches 102, a counter 104 and a decoder 106. As 

with the information from the rows, the column information is also placed 

in a serial format which may then be_ sent to_ the video processing board 50. 

This serial format of column information is the pre-video signal carried by 

conductor 48 .. The column signal conditioner 108 places the column serial 

information in a manageable format in the form of desired voltage levels. 

In other words, the column signal° conditioner 108 only accepts desired 

voltages.from the downloadedcolumn(s). 

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

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

25 

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

and control circuit 92 may simply be an ori/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 func·tionS such as _zoom. At least for a CMOS type active pixel 

array which can be accessed in a random manner, features such as zoom 



Samsung Exhibit 1074 
Page 27 of 61

22 

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 tised in conjunction with an active pixel array is disclosed in U.S. Patent 

5 No. 5,471,515 and is also described in ari article entitled "Active Pixel 

Image Sensor Integrated With Readout Circuits" appearing in NASA Tech 

Briefs, October_ 1996, pp. 3 8 and 3 9. This particular article is also 

incorporated by reference .. 

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

10 the vidyo processing board 50 for further processing. At board 50, as 

15 

shown in Figure 4b, the pre-video signal is passed through a series of 

filters .. One common filter arrangement may include two low pass filters 
' ' 

114 and 116, and a band pass filter 112. The band pass filter only passes 

low frequency components of the signal. Once these low frequency 

components pass, they are then sent to detector 120 and white balance 

circuit 124, the white balance circuit distinguishing between the colors of 

red and blue. The white balance circuit helps the imaging device set its 

normal, which is white. The portion of the signal passing through low pass 

filter 114 then travels through gain control 118 which reduces the 

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 signalis 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/P AL encoder 134, commonly _known in the art as a "composite" 
. . 

encoder .. The composite frequencies are added to the signal leaving the Y 

chroma mixer 132 in encoder 134 to produce the post-video signal which 

may be accepted by a television. 

Referring--backto:Figure 4, it further illustrates supplementary board 

i O ·. 60 which may be used to digitally.enhance or otherwise further condition . · 

15 

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 

connection between image sensor 40 and board 60 may simply be the 

c_onductor 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 con_ductor 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 converte_d back to the analog domain prior to b.eing sent to board 50. 

In addition to digital enhancement, supplementary board 60 may 

further include other circuitry which may further condition the post-video 

signal so that it may be viewed in a desired format other than NTSC/P AL. 

25 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 choos~ 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. 

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 

10 · the video device·., Some .observers believe that.a cleaner signal is inputto. : 

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

video image viewed on the video device. The last encoder illustrated in 

Figure 4 is a VGA encoder 158 which enables the signal to be viewed on a 

standard VGA monitor which is common to many computer monitors. 

15 

20 

One difference between the ·arrangement of image sensor 4q 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. 

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 thos~ 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 5a, 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? and then is transferred to 

amplifying group 138. Amplifying group 138 amplifies the signal to a 

usable level as well as achieving impedance matching for the remaining 

circuitry. 

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

10 Figure Sb. Automatic gain control 140 automaticallycontrols 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 

15 information from EEPROM ( electrically erasable programmable read only 

memory) 143. EEPROM 143 is a non-volatile memory element which may 

store user information, for example, settings for color, tint, balance and the 

like. Thus, automatic gain control 140 changes the texture or visual 

characteristics based upon user inputs. The signal leaving the automatic 

20 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 signal 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 terms 

of when it is activated, whe~ it accepts data, when to release data, a~d 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. 

15 

20 

After the signal is processed by digitafsignal 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 ~ensor 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 

provid.e 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 particula~ embodi~ents thereof, but it ~Ii .be. understood that various other 

· modificadons can be eff~cted within the spirit_ and scope of this invention. 
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CLAIMS 

1. A reduced area imaging device comprising: 

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

ls for receiving images thereon, said image sensor further including 

eans on s~id first plane and coupled to said array of pixels for 

ontrol of said array of pixels, said image sensor producing a 

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

said pre-video cona ctor having first and second ends, said first end 

communicating with 

a first circ ·t board lying in a second plane and longitudinally 

aligned with said image sen or, said first c· cuit board being conducted to 

said pre-video conductor at sa~ecop.d nd thereof, said first circuit board 

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

video signal for direct reception by a .,~ ......... rd video device; and 

a power supply electrically oupled with said image sensor 

for driving said array of pixels and said timi and control means, and 

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

2. 

wherein: 

A reduced area imaging device, as clai\d in claim I, 

\, 
said image sensor defines a profile area in sajd first plane, 

and said first circuit board being positioned so as not to ext~d 

substantially beyond said profile area. \ 
3. 

including: 

A reduced area imaging device, as claimed in claim\ further 

· --\ Lt 
~i 
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a second circuit board electrically coupled with said first 

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

prior to reception by said circuit board, said second circuit board being 

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

ot to extend substantially beyond said profile area. 

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

aid first and second planes are offset from and substantially 

5. area imaging device, as claimed in claim 3, 

wherein: ,v/1 
. said second circ 't ~ lies in a third plane which is offset 

from and extends substantially p llel to said first and second planes. 

6. A reduced area imaging de ice comprising: 

an image sensor lying in a fi~lane a~d inciuding an array 

of pixels for receiving images thereon, said im\~e sensor further including 
\ 

circuitry means on said first plane and coupled to kid array of pixels for 
'\\ 

timing and control of said array of pixels, said image 's~nsor producing a 
\\ 

pre-video signal; , 
\ 

a control box remote from said image sensor, s·~d control box 

including circuitry means for receiving said pre-video signal frdin said 

image sensor, and for converting said pre-video signal to a post-v~ 

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. 
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7. oaj~evice, as claimed in claim 6, 

wherein said control box further inc 

video signal, said supplementary circuit board coupled to 

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

signal. 

~ 

-video 
' '-. 



Samsung Exhibit 1074 
Page 36 of 61

31 

ABSTRACT 

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

instruments such as an endoscope. In one configuration of the 

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

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

sensor-is place in a stacked fashion at the same location. In a first 

15 

· embodiment-of th invention, the entire imaging device can be placed at the 

In a second embodiment, the image sensor is 

remote from the remaini circuitry according to the first configuration, 

and wherein a control box c n be provided which communicates with the 

image sensor and is placed rem tely from the endoscope. In another 

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

standard medical camera which is a ted for use with traditional rod lens 

endoscopes. In yet another embodimen the imaging device can be wholly 

incorporated within the endoscope by plac g the image sensor and timing 

and control circuitry within the distal tip _of th endoscope, and placing the 

remaining processing circuitry within the handle f the endoscope. In any 

of the embodiments, the image sensor may be place alone on a first circuit 

board, or timing and control circuits may be included o the first circuit 

20 board containing the image sensor. One or more video p cessing boards 

can be stacked in a longitudinal fashion with respect to the ~st board, or· 

the video processing boards may be placed in the control box "b\in the 

handle of the endoscope. \ 
\ 

I 
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DECLARATION FOR UTILITY OR 
DESIGN PATENT APPLICATION 

(37 CFR 1.63) 
&! Declaration Submitted D Declaration Submitted 

with Initial Filing after Initial Filing 
(surcharge [37 CFR 
l.16(e)] required) 

As a below named inventor, I hereby declare that: 

EXPRESS MAIL NO. EL245411602US 

Attorney Docket Number: F9? 13 CIP2 
First Named Inventor: Edwin L Adair et al 

COMPLETE IF KNOWN 
Application Number:. ________________ _ 
Filing Date:. ___________________ _ 

Group Art Unit: _____ ~-------------
Examiner Name:. __________________ _ 

·My residence, post office address and citizenship are as stated below next to my name. 

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

"Reduced Area Imaging Devices" 
the specification of which 

1; :Pg is attached hereto 

":;: D was filed on (MM/DD/YY) _______ as United States Application Number or PCT International Application 

;:;Number . as was amended on (MM/DD/YY), ______ (if applicable). 
i'. JI hereby state that I have reviewed and understand the contents of the above identified specification, including the claims, as 
i: : amended by any amendment referred to above. 
r= 

/'kl I acknowledge the duty to disclose information which is material to patentability ~ defined in 37 CFR § 1.56. 

~ I hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or 365(b) of any foreign application(s) for patent or Inventor's 
: certificate, or 365(a) of any PCT International application which designated at least one country other than the United States, listed 
J below and have also identified below, by checking the box, any foreign application for patent or Inventor's certificate, or PCT 
~ International application having a filing date before that of the application on which priority is claimed. 

Prior Foreign Application(s) . Certified Copy Attached ? 
Priority Not Claimed Yes No 

:g □ □ 
(Number) (Country) (Foreign Filing Date) 

□ □ □ 
(Number) (Country) (Day/Month/Year Filed) 

D . Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached. 

I hereby claim the benefit under 35 U.S.C. 119(e) of the United States provisional application(s) listed below. 

{Application Number) (Filing Date) 

(Application Number) (Filing Date) 

[Page 1 .of 3 J 

D Additional provisional application 

· numbers are listed on supplemental 
priority data sheet PTO/SB/02B attached 
hereto. 
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I hereby claim the benefit ~der 35 U.S.C. § 120 of any United States application(s), or §365(c) of any PCT International 
application designating the United States, listed below and, insofar as the subject matter of each of the claims of this application is 

not disclosed in the prior United States or PCT International application in the manner provided by the first paragraph of 35 
U.S.C. 112, I acknowledge the duty to disclose information which is material to patentability as defined in 37 C.F.R. 1.56 which 
became available between the filing date of the prior application and the national or PCT International filing date of this 
application. 

08/944 322 
U.S. Parent Application or PCT 

Parent Number 

U.S. Parent Application or PCT 
Parent Number 

October 6 1997 
Parent Filing Date 

Parent Filmg Date 

pending 
Parent Patent Number 

(if applicable) 

Parent Patent Number 
(if applicable) 

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

attached. 

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

,;fatent and Trademark Office connected therewith: ~ Registered Practitioner(s) name/registration number listed below 

1; J Name Registration Number 
= Gary D Fields _ __._19....._.6..,.0'-'4 _______ _ 

38 031 

liJ 
1, JJ Additional registered practitioner(s) named on Supplemental Registered Practitioner Information sheet PTO/SB/02C attached 

t Jiereto . 
. Direct all correspondence to: __ ......... Fi ... ·e,.,ld,..s...,&=--"J.,.oh~n ... s..,o..,n"-LPaC>.c .... · ________________________ _ 

;; 

"t 

1700 Lincoln Street Suite 3030 Denyer co 80203 
Country: U S A Telephone· (303) 861-9100 Fax· £303) 861-9111 

) hereby declare that all statements made herein ofmy own knowledge are true and that all statements made on information and 
J,elief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the 
:J.ike so made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements may 
1eopardize the validity of the application or any patent issued thereon. 

Name of Sole or First Inventor D A petition has been filed for this unsigned inventor 

Given Name (first and middle [ifany]~E-dw~io~L ____ _ Family Name or Surname ~A~d=ai~r __________ _ 

Inventor's signature------'/,;,._. -"'fh,"'-"f<,j<'°'""" ___ --;f_,__'""-~=
7 

::.a:
0:.r;cb_-------------,--- Date &, i )!l l'f1 ~ 

Residence 317 Paragon Wa,y Citizenship -~U~S=A=-------
Post Office Address 317 Paragon Way 
City, State, Zip, Country Castle Pines Village CO 80104 
Full name of second joint inventor, if any (giyep name, fa~ly name) __.J,..e .... ffr.._e,.,y,__.,.L..._A.....,.d""'a1,.._·r ______________ _ 

Second Inventor's signature ---:t'·...,?+""'1<~.1._;I.__' · .... <;.·,_..,a...'r:,-.-·____________ Date IL'·. ·h, · 'l f:? 

Residence 1861 EasfR.1dfb~Plac~ Citizenship_U==.S=A=-. _____ _ 

Post Office Address 1861 East Redfox Place 
City, State, Zip, Country Highlands Ranch CO 80)26 

Ix! Additional inventors are being named on separately numbered_ sheets attached hereto. 
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DECLARATION.FOR PATENT APPLICATlQN 

· Full name of third joint inv~ if any (giv~ep name, family n_ ame) 
Third]nventor's signature . l....µ A. u~ . 
Residence · · · 3082 South Flamingo Way · 
Post Office Address 3082 South Flamingo Way 

Denver co 80222 

Randall s Adair 
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. . Attorney Docket No. F97 13,CIP2 
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Serial No. or Patent No.: . Docket No.:F97.13CIP2 
Filed or Issued: ·------,---------'---------------------
For: "Reduced Area Imaging Devices" 

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

As a below named inventor, I her~by declare that I qualify as an independent inventor as defined in 
37 CFR 1.9(c) for purposes of paying reduced fees under Section 4l(a)and (b) of Title 35, United 
States Code, to the Patent and Trademark Office with regard to the invention entitled _____ _ 

"Reduced Area Imaging Devices" · 
described in: 

[x] the specification filed herewith. 
[ ] application serial no. ___ _, filed _________ _ 
[l patent no. ______ _, issued _______ _ 

,"";I ~ave not assigned, granted, convey~d or licensed and am under :no obligation "wider contract or law 
::.; to assign, grant, convey or license, any rights in the invention to any person who could not be . 
,::~classified· as an independent inventor under 37 CFR 1.9(c) if that person had made the invention, or 
,Jto any concern which would not qualify as a small business concern under 37 CFR I.9(d) or a . 
:;,~nonprofit organization under 37 CFR 1.9(e). 
itlj 

-!;~Each person~ concern or organi~aiion to which I have assigned, granted, conveyed, or licensed or am 
: kiwider an obligation wider contract or law to assign, grant, convey or license any rights in the 
::~invention is listed below: . . 

' l ::t::r 

[x] no.such person, concern or organization. 

:::a acknowledge the duty to file~ in this application or patent, notification ·of any change in status 
:'.;resulting in loss of entitlement to small entity status prior to paying, or at the time of paying, the .. 

earliest of the issue fee or any maintenance fee due afterthe date on which status as· a small entity is · 
no_longer appropriate (37 CFR 1.28(b)). 

. . . . . 

I hereby declare that all statements made herein of my own knowledge are tnie and that all 
statements made on information and belief are believed to be true; and further tha~ 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 the Unites States Code, and that 
such willful false statements may jeopardize the v_alidity of the application, any patent issuing 
thereon, or any patent to which this verified statement is directed. . 

Edwin L, Adair Jeffrey L. Adair Randal] S. Adair 
NAME OF INVENTOR: NAME OF INVENTOR: NAME OF INVENTOR: 
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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 

) PETITION TO MAKE 
) SPECIAL UNDER. 
) 37 C.F.R. §1.102 
) 
) 
) 
) 
) 
) 
) 

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

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

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

Applicant is 65 years of age, or older. 

Respectfully submitted, 

FIELDS & JOHNSON, P.C. 

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. EL245411602US 

· _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 Devicesn ) 

. 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 P.erjury pursuant to the laws of the 

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

Declarati~n wa~ executed by me on· IO /'JD , 1998. 

Respectfully submitted, 

. Edwin L. Adair · 
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EXPRESS MAIL NO. EL245411602US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE · 

In Re the Continuation 
Application of 

) PRELIMINARY AMENDMENT 
) 

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

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

For: "Reduced Area Imaging 
Devices" 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

Assistant Commissioner for Patents 
Washington, DC 20231 

Sir: 

Please amend the above-identified application as follows: 

· IN THE SPECIFICATION: 

prf __ JJ 
ti/1-L~ 
4 /1u/od 
Jr:;;i-

Page 1, line 2-4, delete "This application is a continuation-in-part of 

U.S. Serial No. 08/944,322, filed October 6, 1997, and entitled "Reduced 

Area Imaging Devices Incorporated Within Surgical Instruments." and 

inseij--This is a continuatio_n ~pplic~!ion of U.S. Serial No. 09/175,685 
---------;'\-( ·--' t i.(,,''\°',.-:\ :: ,-.\ t---• • . ,;., (. l; ·\_ ',,; ··,.<j . 

L 

filed October 20, 199~-'\entitled "Reduced Area Imaging Devices" which is 

a continuation in part of U.S; Serial No. 08/944,322, filed on October 6, 

1997, and entitled "Reduced Area Imaging Devices Incorporated Within 

Surgical Instruments," now U.S. Patent No.5,929,901.--

Page 3, line 7, after "Instruments,"" insert{-- which is now U.S. 

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

---
'\ IN THE CLAIMS: 

l--- Cancel Claims 1-7 without prejudice. 
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2 

Add the following new claims: ---·-8. 

an image sensor lying in a first plane 

of CMOS pixels for receiving images thereon, 

including circuitry means on said first pla and coupled to said array of 

CMOS pixels for timing and control o .said array of CMOS pixels, said 

image sensor producing a pre-vid 

a pre-video con ctor for transmitting said pre-video signal, 

said pre-video conductor ing first and second ends, said first end 

communicating withs ·a image sensor; 

a firs ircuit board lying in a second plane and longitudinally 

aligned with sai image sensor, said first circuit board being conducted to 

said pre-vide conductor at said second end thereof, said first circuit board 

including rcuitry means for converting said pre-video signal to a post-

nal for direct reception by a standard video device; and 'I a power supply electrically coupled with said image sensor 

- .... tlriving said array of pixels and said timing and control means, and 

~ . I 
A reduced area imaging devic~, as claimed in claim J, 

wherein: 

. said image sensor defines a profile area in said first plane, 

and said first circuit board being positioned so as not to extend 

5 substantially beyond said profile area. 

~ A ieduced area imaging device, as claimed in cl~im f further 

including: 

---...,..,,__ 
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a second circuit board electrically coupled with said first 

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

5 prior to reception by said first circuit board, said second circuit board being 

long~tudinally aligned with said first circuit board and said image sensor so 

as not to extend substantially beyond said profile area. 

I 
A reduced area imaging device, as claimed in claim}, 

wherein: 

said first and second planes are offset from and substantially 

parallel to one another. 

3 _5 
I· 

wherein: 

A reduced area imaging device, as claimed in claim f 

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

from and extends substantially parallel to said first and second pla,es. 

(p . . 
Y, A reduced area imaging device, as claimed in claim/4 

wherein said array of CMOS pixels further includes: 

an array of passive CMOS pixels, wherein individual passive 

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

5 diode for producing photoelec~rically generated signals and an access 

transistor communicating with said photo diode to control the release of 

said photoelectrically generated signals. 

l 
A reduced area imaging device, as claimed in claim f. 

wherein: 

individual pixels within said array of CMOS pixels each 

includes an amplifier. 

• .. /) ......... 1, 

_,;!-,_, .~7\ 
' . 
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10 I 

4 

15. are 

an image sensor lying in a first plane and· 

of CMOS pixels for receiving images thereon, sa· rmage sensor further 

including circuitry means on said first pl and coupled to said array of 

CMOS pixels for timing and contr f said array of CMOS pixels, said 

a contra ox remote from said image sensor, said control box 

including circui means for receiving said pre-video signal from said 

image sens , and for converting said pre-video signal to a post-video 

received by a standard video device; and 

_JL.,pi:wll:!l:.S-up,pjllYJc~o~uE.l~e~d_!to~said control box and said image 

,l A reduced area imaging device, as claimed in claim )5, 
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 

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

signal. 

rD g 
/ A reduced area imaging device, as claimed in claim~' 

wherein said array of pixels includes: 

a plurality of passive CMOS pixels, and wherein individual 

passive CMOS pixels of said plurality of passive CMOS pixels each 

5 includes a photo diode for producing photoelectrically generated signals; 

and 
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0f?i 

5 

5 

·s 

an access transistor communicating with said photo diode to 

control the release of said photoelectrically generated signals. 

't-.;"I. i· .,,rv· A reduced area imaging device, as claimed in claim Y, 
wherein: 

individual pixels within said array of CMOS pixels each 

includes an amplifier. 

r·-------
19. A reduced area imaging device co rising: 

an array of CMOS pixels definin a profile area and lying in 

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

a circuit board longitudinally ligned with and electrically 

coupled to said array of CMOS pixels, sa· circuit board lying in a second 

plane which is offset from said first pl e and substantially parallel to said 

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

control of said array of aid timing and control means 

,nnt>i---, .,.,i circuit board further including circuitry 

eo signal from said timing and control 

means and converting said r -video signal to a post-video output signal 

for direct reception by avid o device; and 

a power sup ly electrically coupled to said array of said 

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

further including: 

a sup lementary circuit board communicating with said array 

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

said supplement ·circuit board being longitudinally aligned with said 
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array of CMOS pixels and said circuit board, and b ing positioned so as not 

to extend substantially beyond said profile area. 

21. A reduced area imaging deyice c mprising: 

an array of CMOS pixels defini g a profile area and lying in 

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

a circuit board longitudinally: aligned with and electrically 

coupled to said array of CMOS pixels, sa· circuit board lying in a second 

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

first plane, said cir~uit board includin iming and control means for 

controlling the release of information from said array of CMOS pixels, said 

timing and control means 

and said circuit board s 

e om said array of said CMOS pixels 

ntr box including circuitry means for 

receiving said pre-video sign , nd for converting said pre-video signal to 

a post-video signal which may e received by a standard video device; and 

a power supply oupled to said control box, said array of 

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

thereto. 

22. ea imaging device, as claimed in claim 21, 

wherein said array of C OS pixels further includes: 

passive CMOS pixels, wherein individual passive 

CMOS pixels of said a ay of passive CMOS pixels each includes a photo 

5 diode for producing p otoelectrically generated signals; and 

s transistor communicating with said photo diode to 

control the release o said photoelectrically generated signals. 
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23. device, as claimed in claim 21, 

wherein said array of C 

tiv CMOS pixels, wherein individual active 

CMOS pixels within sa .... · "uq,uy of active CMOS pixels each includes an 

5 amplifier. 

---....__~.----~· 
REMARKS 

The foregoing Preliminary Amendment is filed in connection with 

the application for review by the Examiner prior to a first Office Action. 

Applicant's attorney hereby requests a personal interview to discuss the 

claims appearing in this continuation application prior to a first Office 

Action. Once .the Examiner receives this application for action, the 

Examiner's is urged to contact the undersigned at 303-689-9100 to set up 

the personal interview. Applicant's attorney sincerely appreciates the 

Examiner's cooperation in this matter. 

Respectfully submitted, 

FIELDS & JOHNSON, P.C. 

Gary D. Fields Q 

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

g_ I / (303) 689-9100 
Date: ___ l 1-. _D_a ____ _ 




