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B "'JE"" - Within Sargieebinstraments?

Technical Field -

This invention relates to solid state image sensors and associated -
electromcs and more partlcularly, to solid state 1mage Sensors whlch are

conﬁgured to be of a minimum size.

' Background Ar

In recent years endoscoplc surgery has become the accepted

medical and dental arenas. The avarlablhty of ima ging devices enablmg a

surgeon or dentlstto view va part1cu1ar 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 ngld tube whlch are able to accurately transmit an image to
a remote camera in lme W1th the lens group The rod lens endoscope,

because of its cost of manufacture failure rate, and requirement to be

: housed W1th1n a ngld and strarght housmg, 1s bemg increasingly replaced

by solid state unagmg technology which enables the image sensor to be

placed at the dlstal tip of the investigating dev1ce ‘The three most common
sohd state 1mage sensors mclude charged coupled devices (CCD), charge

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

NN

. /\\3
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complemcntary metal oxide semiconductors ‘(CM.OS) were developed for

industrial use. CMOS imag_ing 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

technologles . , .
One parucular advance in CMOS technology has been in the active

pixel-type CMOSJmagers which consist of randomly_accessrble 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 maj or advantage is that these

CMOS.i imagers can be mass produced on standard semlconductor

| produchon lines. One parncularly notable advance in the area of CMOS

lmagers mcludlng active plxel type arrays is the CMOS imager described .

"in U.S. Patent No. 5,471 515 to Fossum, et al. This CMOS imager can

mcorporate a number of other different electronic controls that are usually -

~ found on multlple c1rcu1t boards of much larger size. For example, t1m1ng
. c1rcu1ts, and specral functions such as zoom and antr-ptter controls can be -

'_ placed on the_ same 'c1rcu1t board conta1n1ng the CMQS 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 1mager In short, the CMOS i imager disclosed in Fossum,

et al has enablcd the development ofa camera on a chlp

Passive pixel-type CMOS i unagers have also been improved so that

they too can ‘be used in an imaging device which qualifies as a “camera on

a chip.."’ In .short, t_he major difference between passive and active CMOS

piielarrays is that a passive pixel-type irnager does not perform signal

ampliﬁcation at each pixel site. One example of a manufacturer which has
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developed a passive pix.el array with performance nearly equal to known
acitive pixel devices and being compatible with the read out circuitry
disclosed in the US Patent No. 5,471,515 is VLSI Vision,'Ltd., 1190
Saratoga Avenue, Suite 180, Séh Jose, Califomia 95129. A further

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

applicaﬁon, Serial N.o. 08/976,976, entitled “Reduced Area Imaging

Devices Iﬁ-corporated‘Within Surgical Inétrumerits,” 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‘ hav‘e‘been develépments in the industry

for other sioli_d' 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 éhort, Suni Microéystems, Inc. has modiﬁed the standard
CMOS and CCD J;nanufaciuring pfocesses to create a hybrid process
proViding CCD corr_lponerits with their own substrate which is separate
from the P well and N well substrates used by the CMOS .comp'ontents.
_Acc'of_dingly, the CCD and CMOS components of the hybrid may reside on
different _regioné of the same chip or wafer. Addiﬁonally, this hybrid is
ab.le' té run.on a low poWer source (5 volts) which is normally not'possible

on standard CCD imagers which feqﬁiré 10 to 30 volt power supplies. A

* brief explanation of this CCD/CMOS hybrid can be found in the article

entitled ‘fStartlip Suni Bets oﬁ Integrated Process” found in Electronic-
News, January 20, 1997 issue. This reference is hereby incorporated by
reference for purposes of explaihing this particular type of imaging

processor.
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Another 'example of a recent development in solid state imaging is

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

to dlgltal conversmn on each of the plxels within the plxel array. ThlS type

of 1rnproved CMOS imager 1ncludes transistors at every p1xel to provide

.dl gltal mstead of analog output that enable the dehvery of decoders and

sense amphﬁers 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 i imager has been developed by a Stanford
Umversrty Jomt project and is headed by Professor Abbas el- Gamal
A second approach to creatmg a CMOS based dlgltal imaging _
device mcludes the use of an over-sample converter at each pixel with a -

one bit comparator placed at the edge of the p1xe1 array instead of

- performing all of the analog to d1g1ta1 functlons on the plxel This new
) desrgn techno]ogy has been called MOSAD (mul'aplexed over sample
15

analog to dlgltal) conversion. The result of this new pr_oce_ss is low power |

' usage, along'With thecapahility 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_n of both of the
processes developed by Stanford University and Amain Electronics can be

: found in an article entltled “A/D Conversion Revolut: on for CMOS

: Sensor September 1998 issue of Advanced Imagmg Th1s reference is

-also hereby incorporated by reference for purposes of explammg these 7

partlcular types of imaging processors

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

enhanced not only in terms of the quality of imaging vvhich 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 apphcanon in many industrial areas, a need still exists for a

reduced area imaging device whrch can be used in even the smallest type of

'endoscoplc instruments 1_n 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.

It is one ob_]ect of this invention to prov1de reduced area imaging

devrces wh1ch 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

invesﬁgatlve device. It is another.obj ect of this invention to provide low

cost imaging devices which may be “disposabl_e.” It is yet another object

of this invention to provide reduced area imaging devices which may be

“used in conJunctron with standard endoscopes by placing the imaging
- devrce through channels wh10h normally recerve other surgical devices, or

' rece1ve liquids or gases for flushing a surgical area. Itis yet another object

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

may be battery powered and only requlres one conductor for transmrttrng a

~ pre- _video signal to v1deo processmg c1rcu1try wrthm or outside the sterile _

field of the surgrcal area.

In addltron to the intended use of the foregomg invention w1th

~ respect to surg1cal procedures conducted by medical doctors it is also

' contemplated that the invention descnbed herem has great utility with

respect to oral surgery and general dental procedures wherein a very small

1mag1ng device can be used to provide an image of partlcularly difficult to

Samsung Exhibit 1074
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" access locations.  Additionally, while the foregoiﬁg invention hasv
: applica"ti\on-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 Aforvth herein can be applied to other functional disciplines
wherein the imaging device can be used to view difficult to access

locations for industrial equipment and the like. Therefore, the imaging

device of this invention could be used to replace many industrial

boroscopes';
The ‘;camera on a chip” technology can be furthered improved with

respect to reducing its profile area and incorporating such a reduced area

‘ima.' ing device intc very small investigative instruments which can be used
ging d Ty : ge '

in thé medical, dental, or other industrial fields.

- Disclosure of the Inve’nticn-

In accordance w1th the present mventlon, reduced area imaging

dev1ces are prov1ded The term ¢ 1mag1ng device” as used herein describes

“the'i 1mag1ng elements and processmg circuitry which 1is used to produce a
'v1deo sxgnal whlch may be accepted by a standard video device such as a

_ :telev1510n or v1deo momtor accompanying a personal computer. The term

“image sensor” as used herem descrlbes the components of a solid state
1rnag1ng device whlch captures images and stores them within the structure

of each of the pixels in the array of pixels found in the i imaging device. As-

' ﬁlrﬂier discussed be‘Iow,v the timing and control circuits can be placed either

on the same planar structure as the pixel array; in which case the image

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

ci’rcui'try'can be placed remote from the pixel array7 -The terms “signal” or

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

Samsung Exhibit 1074
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defined, refer to an image which at some point during its processing by the

imaging' deuice, is found in the form of electrons which have been placed

- in'a specific format or domain.  The term “processing circuitry” as used

' herein refers to the electronic components within the imaging device which

receive the image si gnal from the irnage,. sensor and ultimately place the

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

“circuitry as used herem refer to the electronic components which control
the release of the 1 1mage signal from the plxel array.

In a ﬁrst embodlment the image sensor, w1th or without the t1m1ng
and control 01rcu1try, may- be placed at the dlstal tip of the endoscop1c

1nstrument Whlle the remaining processmg c1rcu1try may be found ina

© small remote control box which may communlcate W1th the image sensor

~ bya s1ngle cable

In a second embod1ment the image sensor and the processmg

c1rcu1try may all be placed in a stacked arrangement of c1rcu1t ‘boards and

. pos1t10ned at the d1stal tip of the endoscop1c mstrument In this

"v embodlment the pixel array of the image sensor may be placed by itself on
its own circuit board while the t1m1ng and control c1rcu1try and processing

| circuitry are placed on one or more other circuit boards. Alternatlvely, the

| ~ circuitry for t1m1ng and control may be placed W1th the pixel array on one

cncult board whlle the remamlng processmg c1rcu1try can be placed on

" one or more of the other circuit boards.

In yet another embodxment the i 1mag1ng device may be

adapted for use W1th a standard rod lens endoscope wherein the imaging

~ devicei is placed w1th1n a standard camera housmg which is conﬁgured to

connect to a standard “C” or “V” mount connector. .
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A genenc endoscope may be used i n the ﬁrst and second

embodlments whlch includes a very small dlameter tubular portron wh1ch

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

flexible material having a central lumen or opening therein for receiving
the elements of the imaging device. The tubular portion may be modiﬁed

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

~ ‘which enables a plurality of light fibers to be placed circumferentially

around the periphery of the distal end of the' tubular portion. Additionally,

control W1res may extend along the. tubular portionin order to make the :

' endoscope steerable: The material used to make the. endoscope canbe:

. compatlble with any desrred sterilization protocol or the entire endoscope

can be made sterile and drsposable aﬁer use.

F or the conﬁguratlon of the 1 1mag1ng device whrch calls for the array

- of pixels and the tnmng and control circuitry to be placed on the same

circuit board, only one conductor‘ is requlred in order to transmit the image

signal to the processing circuitry. In the other 'conﬁg'ur_ation of the imaging
* device wherein the timing and control circuits are incorporated onto other

~ circuit boards, a plurality of connections are required in order to connect

the timing and control circuitry to the pixel array and the one conductor is

~also required to transmit the image signal.

Brief Descnptlon of the Drawmgs
Figure 1a illustrates a first embodunent 1nclud1ng a fragmentary

cross-sectlonal view of a generic endoscopic mstrument and a’ fragmentary
perspective view of a control box the endoscope and control box each

1ncorporat1ng elements of a reduced area 1mag1ng devrce

Samsung Exhibit 1074
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Frgure 1b is an enlarged fragmentary part1ally exploded perspective

 view of the distal end of the endoscoplc instrument specrﬁcally illustrating

the arrangement of the i 1mage sensor with respect to the other elements of

 the tubular portion of the endoscope

Flgure 2ai isa fragmentary cross sectlonal view of a second
embodlment of thls 1nvent10n 1llustrat1ng another generic endoscope

wherem the 1mag1ng dev1ce is mcorporated in 1ts entlrety at the distal t1p of

the endoscope, o

F 1gure 2b is an enlarged fragmentary partlally exploded perspective . -

- view of the distal end of’ the endoscope of Flgure 2a 1l]ustrat1ng the imaging -

devrce, _

Fi 1gure 3a is an elevatlonal fragmentary Cross- sectlonal view of the

_ image sensor 1ncorporated with a standard camera housing for connection.

“toa rod lens endoscope,

Fi 1gure 3b is a fragmentary: cross-sect]onal view of the 1mag1ng

.. device incorporated w1tlun the camera housmg of Figure 3a;

Figure 3cisa fragmentary- cross-sectional view similar to that of

F igure 3b illustrating a battery as an alternate source of power;

“Fi 1gure 4isa schemat1c dlagram of the ﬁmctronal electronlc

components whlch make up the i lmagmg dev1ce

F i g'ure 4a is an enlarged schematrc dragram ofa c1rcurt board whlch

'may 1nclude the array of plxels and the trmmg and control circuitry;

Flgure 4b is an enlarged schematlc dlagram of a video -

processmg board havmg placed thereon the processmg circuitry which

- processes the pre-vrdeo SIgnal generate_d by the array of plxels and which

converts the pre-videosignal toa post'-videoisignal 'which may be accepted

by a standard video device; and

o
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Figures 5a-5e are schematic diagrams that illustrate an example of

speciﬁc cir_cuitry 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 ‘
Figure 1a, an endoscope 10 is provided which incorporates a reduced area
imaging deyice 11, shown in Figure lb As further discussed below, the.

elements. of the 1mag1ng device may all be found at one location or the

” elemcnts may be separated from one another and interconnected by the

appropriate-cable(s). The array of prxels makmg,up the i 1mage sensor -

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

.conversron of light photons to electrons ‘This conversron takes place by -
v'the photo dlodes in each pixel which commumcate with one or more
) capacrtors whrch store the electrons The structure of the endoscope 10

includes a flexible or rigid tubular portion 14 wh1ch is inserted into the

body of the patlent and is placed at the appropriate location for viewing a

~ desired surgical area. The tubular portion' 14 attaches at its proximal end to

~ ahandle portlon 12 which may be grasped by a surgeon who is conducting

the endoscopic procedure The handle 12 may include a central lumen or

~channel 13 which receives therethrough one or more cables or other

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

| portion 12 may further inclide a supplementary channel 15 which

intersects with central channel 13 and which may provide another point of

'- entry for other cables, ﬂulds or operatlve instruments to be placed through

the endoscope :

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

end 16 may be characten_zed by an outer tube 18 which traverses the length

Samsung Exhibit 1074
Page 15 of 61



I ETREN

sz
HIE
zad

10

15

20

25

11

of the tubular portion 14 and connects to the handle portion 12. Placed

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

In Figure 1b, the gap between inner tube 20 and outer tube 18 forms a
space in which one or more light fibers 22 or control wires 24 may be
placed. As well understood by those sk111ed in the art, a plurality of _
circumferentially spaced light fibers as 1llustrated in Figure 1b 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 manipuléting the distal end 16 of the endoscope ina -
desired direction. The flexible tubular portion 14 coupled with a steerable

feature enables the endoscope to be placed within w1nd1ng bodlly passages ”'

: or other locatlons dlfﬁcult to reach within the body

. An image sensor 40 may be placed within the central channel

* defined by inner tube 20. In the configuration shown in Figure 1b, a cable

26 is used to house the conductors which communicate with the image
sensor 40. An intermediatesupport tube 28 may be placedconcentrically
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

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

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

tube 20.

' A control’box 30 may be placed remote from the endoscope 10. The -
control box 30 contains some of the processing circuitry which is used to
process the image signal produced by image sensor»40. Therefore, the
im'aging device 11 as previously defined would include the processing

circuitry within control box 30 and the image sensor 40 located at the distal

Samsung Exhibit 1074
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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 ofa fitting 34 which ensures that cable 32
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.

Image sensor 40 is illustrated as being a pianar 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 1b further shows an alternate shaped image sensor 40"
which is round. A lens group or system 42 may be incorporated at the

distal end of the endoscope in order to manipﬁlate 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 ehtéring through the distal end

16. In the configuration of the imaging device 11 in Figures 1a and 1b,

- there are only three conductors which are necessary for providing power to

the image sensor 40, and for transmifting an image from the imagé sensor
40 back to the p’rocessingv circuitry found within control on 30. Namely,
there is a power conductor 44, a grounding co'nduc_tor 46, and an image
signal conductor 48 eaéh 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.

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

39
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conductor 48 is also herein referred to as a pre-video signal. Once the pre-

videdsignal 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-v1deo signal and places it in a form SO that 1t may be v1ewed d1rectly on

“a standard video device, television or standard computer video monitor.

" The signal produced hy the video processing board 50 can be further

defined as a post-video signal which can be accepted by a standard videol

“device. Asshown in Figure la,a conductor 49 is provided which transmits

the post-video signal to-an output connector 58 on the exterior surface of
control box 30. The cable (not shown) extending from the desired video

device (not shown) may receive the post-video s1gna1 by means of

~ connector 58 Power supply board 52 may convert 1ncorn1ng power

" received through power source 54 into the des1red voltage In the preferred

imager 1ncorporated in this invention, the power to the i 1magmg device is
s1rnp1y a direct current wh1ch canbea 1.5 volt to a 12 volt source.

Incommg power from, for example a wall receptacle, commumcates with

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

mcommg power source and regulates it to the de51red 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 16 of the

endoscope, and a power source whlch drives the circuitry within the
imaging dewce may come from a battery 66 housed within handle portlon
12.

Samsung Exhibit 1074
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As shown in Figure 2b, the video proeessing board 50 may be

. placed directly behind image sensor 40. A plurality of pin connectors 62

serve to electn'cally couple in‘lage sensor 40 with video processing board 50

~ depending upon the specific configuration of image sensor 40, pin

connectors 62 may be provided either for strncmral 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 méy be provided which further contain processing circuitry to

: proeeSS- the image signal and present it in a form which may be directly

-',‘10 :

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

' .sensof 40 may be deﬁned as the proﬁie area of the imaging device and

whxch determines 1ts 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 ‘whlch. are Iongltudmally aligned with i 1_mage ‘'sensor 40 along
15

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

: addifionai circuit boards 50 and 60 Whieh are normally placed in line with

b 1mage sensor 40 can be ahgned in an offset manner or may. be larger than

the proﬁle area of i image sensor. 40. In the conﬁguratlon of Flgure 2b, it is

' des1rable-that elements 40, 50 and 60 be approx1mately the same size so

that they may fit uniformly within the central channel of the endoscope.

Ad;l_itionally, image sensor 40 may bebonded to lens system 42 in order to

' provide ﬁ.lrther structural support to the imaging device 11 when mounted

within the dlstal end 16.
Refemng back to the handle portion 12 in Flgure 2a an additional
channel 64 may be prov1ded in order that a power supply cable 68 may

communicate with battery 66. Cor'ivenien'ﬂy, battery 66 may itself be
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mounted within a well 65 formed in handle portion 12. Cable 68 carries

E the conductdr'44 vand‘ grbuhd 46. Cable 68 may intersect with cable 33
*‘within channel 13, cables'68 and 33 extending then to the distal end 16.

Cable 33 canbe a sinéle'conductor cable which transmits the post-video

| signal to a desired video device. In othqf words, cable 33 may simply be an

insulated and shielded housing for conductor 49 which carries the poét-

~>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 li'eu of é.conductor which would trail the endoscope. Acc'ordingly,b the
endoscdpe is made more mobile and easier to héndle by eliminating at least.
oﬁe 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:

T a 1ens-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 eq.uippe"d'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 attaches to the

eyepiece 76. The “C” or “V” mount attaches at its other end to a camera

grbup 80. The camera groﬁp 80 houses one or more of the elements of the |

- 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 enddscope. However, the incorporation of the imaging
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, device in a housing which would normally hold a traditional camera still
. provides an advantageous arrangement.b As shown, the camera group 80

 may include a housing 82 which connects to a power/video cable 86.

Fitting 87 is proyided to coﬁple cable 86 to the interior elements of the

- camera group 80 found within housing 82 _Figure 3a illustrates an

“arran gement of the imaging device 11 wherein the image sensor 40 is

piaced by itseif within the housing 82 and the processing circuitry of the

.~ imaging device can be positioned in a remote control box as shown in

Flgure la. Accordmgly, only three conductors 44, 46 and 48 are necessary .

for provndlng power to the image sensor 40 and for transmitting the pre-
| video‘signal to the control box. Altematively,» 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 F igure 3a and 3b since the camera group

| housing 82 is much larger than the distal tip of the endoscope of Figures 1a

and 2a. .

~ Figure 3c also illustrates the use of a battery 66 which provides
source of power to the imaging device in either Figure 3a or 3b . In this
arrangement housing 82 is altered to include a 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
use of a battery 66 as the source of power. Thus, handle 12 in Figure la
may be altered .in the same way as housi}ng‘ 82 to allow a battery to be

attached to the handle portion 12.

Samsung Exhibit 1074
Page 21 of 61



N LR

10

15

20

25

17

‘ 'Figu're 4isa schematic diagram illustrating one- way in which the

' imégirig device 11 may be constructed. As illustrated, the image sensor 40

may include the tiining and control circuits on the same planar structure.
Power is sﬁp_plied to image sensor 40 by power suppiy_board 52. The -
co_nnectibh befween image sensor 40 and boérd 52 may simply be a cable
haviﬁg ti’yo conductors therein, one for ground and another for tfénsrnitti-ng

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 cohductor 48. Inthe

c_onﬁguration' of Figure 4, conductor 48 may simply be a'50 ohm
conductor. Power and grduhd 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'fche form of the post-yideo
signal and which may be carried by conductor 49 whiéh can also be a 50
ohm Cc_im-ilictor-.. | ’ | |

‘ In the first einbodimentiillustrated in Figﬁre l_l_'a, cable 32 can be used

.  t6 house conductors 44, 46 and 48. In the erﬁbodi_ment shown in Figure Zé,

| ~ cable 33 can be uéed to house conductor 49 by itself when a battery powef

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 supplémentary processing board 60 fnay be provided
to furtheri_enhari'ce' the pre-video signal. As shown in Figure 4, the

supplementary board 60 may be placed such that the pre-vidéq signal from

image sensor 40 is first sent to the supplementary board and then output to
the video processor board 50. In this case, the output from board 50 can be
carried along conductor 51. This output can be deﬁnéd as an enhanced pre-

video signal. Furthermore, the post-video signal from video proCessdr
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board 50 may return to the supplementary board 60 for further processing,

. as further discussed below. The conductor used to transmit the post-video

signal back to the supplementary board is shown as conductor 59. The

" power supply board 52 may also provide power to the supplementary board

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

hard-wired connection.is made onto the Supplernentary board for the

- ground and voltage carrylng conductors As discussed above, image sensor

40 may be placed remotely from boards 50 and 60 Alternatively, image
sensor 40, and boardS‘SO and .60 each_may be placed within the distal end
of the endoscope '

Although Flgure 4 lllustrates the 1mage sensor and the t1m1ng 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 placmg the timing and control cxrcults on the same planar structure as the

image sensor is that only three connections are requlred between 1mage

- sensor 40 and the rest of the imaging device, namely, conductors 44, 46

and 48 Addltronally, placmg the t1m1ng and control circuits on the same
planar structure with the pixel array results in the pre- v1deo signal having
less noise. Furthermore the addmon of the tlmmg and control circuits to

the same planar structure carrymg the i image sensor only adds a negligible -

- amount of size to one dimension of the planar structure. If the pixel array

is to be the only element on the planar structure, then additional

connections must be made between the planar structure and the video

processing board 50 in order to transmit the clock signals and other control

| _signals to the pixel array. For example, a 'rib'bOn-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 downloadmg of 1nformatlon from the pixel array. Each of these

: addmonal connections would be hard wired between the boards.

Figure 4a is a more detaxled 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. Patent No. 5,471,515 to Fossum,

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

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

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

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

| The xmage sensor made by the array of pixels is formed as a monohthlc

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 i in the art, an 1mage 1mpmges upon the

array of plxels the i 1mage being in the form of photons which strike the-

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

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
processmg board 50 for further processing.
Although the active pixel array disclosed in U S. Patent No.

5 471 515 is mentioned herem it will be understood that the hybrid
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CCD/CMOS described ahove, 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-" Fnrtherrnore it will be clearly understood that the invention
| 5 claimed herein i is not spec1ﬁca11y 11m1ted to an image sensor as disclosed in
the U S. Patent No. 5 471 515, but encompasses any 1mage sensor which.
‘may be conﬁgured for use in conjunction with the other processrng
circuitry wh1ch makes up the imaging device of this invention.
The timing and control circuits 92 are used to control the release of .
10 the image 1nfom1at10n or image signal stored in the p1xel array. Inthe

image sensor of Fossum, et al., the piXels are arranged in a plurality of rows

o R Bt 12 NS

' and columns The i 1mage information from each of the pixels is first

'consohdated ina row by row fashion, and is then downloaded from one or
" more columns which contain the consohdated information from the TOWS.

15 As sho_wn_m Figure 4a, the control of information consolidated from the

%
i
s

rows is achieved by latches 94, counter 96, and decoder 98. The operation

T

of the latches counter and decoder is similar to the operation of similar

ad

control circuitry found in other i imaging devrces That is, a latch is a means
of controlhng the flow of electrons from each 1nd1vrdual addressed p1xel in
20 - the array of plxels When a latch 94 i is enabled it will allow the transfer of
| electrons to the decoder 98. The counter 96 is programmed to count a
‘_‘rdiscrete 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 1nformat10n is allowed to pass through the latches 94
25 _and be sent to the decoder 98 _whlch places the consolidated information in
a serial format. Once the decoder 98 has decoded the information and

placed it in the serial format, then the row driver 100 accounts for the serial

e
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.informa_tlon from each row and enables each fow 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

‘ scquence. ‘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 100 bas accounted for each of the rows, the row driver
reads out each of the rows at the. desned v1deo rate..

The mfonnatlon released from the column or columns is also:
controlled by a series of latches 102, a counter 104 and adecoder 106. As
with the lnformanon 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 senal format of column information is the pre-video 51gnal carried by

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

information in a manageable format in the Aform of desired voltage levels. -
In other words, the column signal conditioner 108 only accepts desired
voltages from the downloaded column(s)

The clock i input to the t1m1ng and control circuits 92 may s1mply be

‘a quartz crystal tlmer This clock mput is d1v1ded into many other

frequencies for use by the various counters. ,The run input to the tlming
and control circuit 92 may simply be an on/off control. The default input

can allow one to 1nput the pre-video sngnal toa v1deo 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 ﬁlrther discussion of the timing and control circuitry which may

be used in conjunctlon w1th an active pler array is disclosed in U.S. Patent

No. 5,471,515 and is also descnbed n an article entltled “Active Pixel
Image Sensor Integrated With Readout Circuits” appearing in NASA Tech

Briefs, OCto',her_1996, pp. 38 and 39. This particular article is also
incorporated by reference.- “

Once'i image sensor 40 has created the pre-v1deo S1gna1 it is sent to

’,the video processing board. 50 for further processing. At board: 50 as

shown i rn Figure 4b, the pre-video signal is passed through_ a'series of
filters. One common filter arrangement rnay include two low pass filters

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

-~ low frequer_lcy components of the’signaI‘. Once these low frequency

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

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

red and blue. The white balance circuit helps the imaging device set its
normal, Wthh is white. The portion of the 51gna1 passing through low pass
ﬁlter 114 then travels through gain control 118 which reduces the
.magmtude or amplitude of this portlon toa 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 portlon of the s1gna1 carrying the

luminance or non-chroma is separated and sent to the Y chroma mixer 132.

Any chroma portlon of the signal is held in processor 122.

Referrmg 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-

: .chror‘nz.i portion. .Finally, the output from the Y chroma mixer 132 is sent to

the NTSC/PAL encoder 134, commonly known in the art as a “composite”

- encoder. The cbﬁlpbsite frequencies are added to the signal leaving the Y

10 -

15

20

25

s ——*= .
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chroma mixer 132 in encoder 134 to produce the post-video signal which
may be accepted by a television.

Referring-back to-Figure 4, it further i,lhistrates supplementary board

-60. which may be used to digitally enhance or otherwise further condition .

- the pre-video signal produced from image sensor 40. For example, digital

enhancement can brighten or otherwise clarify the edges of an image

- viewed on a video screen. Additionally, the background images may be

" removed thus leaving only the foreground images or vice versa. The

connection between im}age' sensor 40 and board 60 may simply be the

- conductor 48 which may éléo transfer the pre-video sigﬂal to board 50.

v’ Oncevthe pi‘e-videosignal has been digitally enhanced on supplementary

board 60, it is then sent to the video prdcessor board 50 by means of

- another conductor 51. The pr'e-videov signal is an analog signal. The
~ digitally enhanced _pre-vided signal may either be a digital signal or it may

~ be converfeld‘back to the aﬁal(og domain prior to béing sent to board 50.

In addition to digifal enhancement, supplementary board 60 may |
further include other éiréuit‘ry which may further condition jthe post-video
signal so that it may be viewed in a desired format other than NTSC/PAL.
As shbwn in Figufes 4, intermediate conductor 59 may transniit the signal
output from Y chroma mixer 132 back to the sup’plement.ary board 60

where the signal is further encoded for viewing in a particular format. One

TN

AY
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.common encoder which can be nsed'includes. an RGB encoder 154. The
. RGB enco‘de_r 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 tissﬁe, 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.
portlon of the:signal and the chroma portion of the signal prior to entering

10° . the video dev1ce -Some observers beheve that a cleaner signal is input.to.:

Bl Bl B D

the video device by such a separatlon whlch in turn results in a more clear

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

Figure 4 is a VGA encoder 158 which enables the SIgnal to be v1ewed ona

. standard VGA monitor which is common to many computer monitors.

15 - One dlfference between the arrangement of image sensor 40 and the

PRI R e

outputs found in Flgure 3 of the Fossum, et al. patent is that in lieu of

ol i

prov1d1ng two analog outputs [namely, VS out (51gna1) and VR out (reset)],
.the reset function takes place in the hmlng and control circuitry 92.
Accordingly; the pre-video signal only requires one conductor 48.

20 " Figures Sa-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 ‘oy a video device such as
a television. The circuitry disclosed in Figures 5a-5e is very similar to

. circuitry whioh 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

' part1cu1ar arrangement of elements found in Figures 5a-5e are only

exemplary of the type of video processing circuitry which may be

Samsung Exhibit 1074
Page 29 of 61



Lok G0 0 B

[

10

15

20

25

25

incorporated in order to take the pre—vrdeo 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

by conductor 48 is buffered at buffer 137 and then is transferred to
amplifying group 138 Amphfymg group 138 amphﬁes the signal to a
usable le_vel as well as ach1ev1ng impedance matchmg for the remaining
circuitry. |

v Tﬁe'nek,t major element is the autornat_ic gain control 140 shown in

Figure 5b. Automatic gain control 140 automatically conrrols the signal

- from amphfymg group 138 to an acceptable level and also adds other

characteristics to the srgnal as discussed below. More specificaily,
automatic gain control 140 conditions the signal based upon inputs from a
12 channel digital to analog converter 141. Converter 141 retrieves stored

information from EEPROM (electrically erasable programmable read only

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

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

»like., Thus, automatic gain-ct)ntrol 140 charlges the texture or visual
characteristics based upon user inputs. ’I"he signal leaving the automatic
gain control 140 is an analog signal until being converted by analog to
d1g1ta1 converter 142. '

Dlgltal srgnal processor 144 of Fi 1gure 5c further processes the
converted signal into a serial type digital signal. One function of the

microprocessor 146 is to control the manner in which digital signal

. processor 144 sorts the digital siguals 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 reléase data, and the

Camaciinao a)

>aArraarty I_l\l IIIJIL J.U7_4
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rate at which data should be released. Mio-roprocessor 146 may also

 control other functions of the imaging device such as white balance. The

microprocessor 146 may selectively receiVe the inforrnation stored in the
EEPROM 143 and ‘carry out its various commands to further control the
other elements within the circuitry. '

After the signal is processed by d1g1ta1 51gna1 processor 144, the
51gna1 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
sxgnal with synchronization, modulated chroma, blanking, horizontal drive,.
énd the other cofnponents.necessary so that the signai may be placed in a
condition for rec_:eption by a video device such as a television monitor. As

also.illustra_ted in Figure 5d, once the signal has passed through digital

| encodelj 148, the signal is reconverted into an analog signal through digital

- to analog converter 150.

- ThlS reconverted: analog signal is then buffered at bnffers 151 and
then sent to amplifier group 152 of Figure 5S¢ which amplifies the signal so

- thatitis readily aocepted by a desired video device. Speciﬁoally, as shown

1n Figure Se, one SVHS outlet i 1s prov1ded at 160, and two compos1te or

| » NTSC outlets are prov1ded at 162 and 164, respectwely

From the foregoing, it is apparent that an entire imaging device may
be incorpo_fated within the_'distal tip of an endoscope, or may have some |
elernents of theirnaging device being plaeed ina small remote box adjacent
to the endosoope Based upon the type of ifnage eensor used the proﬁle
area of the i 1mag1ng device may be made small enough to be placed into an

endoscope Wthh 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

20

— \)
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e_hdbscope.- The irﬂaging 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

particular embodifnehts théreof, but it will be understood that various other

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

N

Samsung Exhibit 1074

Page 32 of 61



B Yl

i3
s

el

A

A,

olt Rt o Wl 032

R ——

e

R —

U

10

15

s

~ video signal for direct reception by a

28

CLAIMS

What is claimed is:
1. Areduced area imaging device comprising:

an image sensor lying in'a first plane and including an array
Is for receiving images thereon, said image sensor further including
1eans on said first plane and coupled to said arréy of pixels for
timing an dgontrol of said array of pixels, said image sensor producing a
pre-video si |
e-video conductor for transmitting said pre-video signal,
said pre-video conductor having first and second ends, said first end

communicating with said image sensor;

a first circuit board lying in a second plane and longitudinally
aligned with said image sensgr, said first cjycuit board being conducted to
said pre-video conductor at sa}d\secopd nd thereof, said first circuit board

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

rd video device; and
a power supply electrically spupled with said image sensor
for driving said array of pixels and said timing and control means, and

electrically coupled to said first circuit board fohdriving said circuit board.

2. A reduced area imaging device, as cIaik\ed in claim 1,

%

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

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

substantially beyond said profile area. ‘\
3. A reduced area imaging device, as claimed in claim I\further
including: ' | "

Samsung Exhibit 1074
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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 1,

wherein:

aid first and second planes are offset from and substantially

5. A reduced\area imaging device, as claimed in claim 3,

' B@lies in a third plane which is offset

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

wherein:

6. A reduced area imaging device comprising:
an image sensor lying in a first plane aﬂd inciuding an array
of pixels for receiving images thereon, said irr}agg: sensor further including
circuitry means on said first plane and coupled to\éa\id array of pixels for

o . . Cq Y .
timing and control of said array of pixels, said image sensor producing a

\l
N

pre-video signal, \
\
a control box remote from said image sensor, §ai\d control box
including circuitry means for receiving said pre-video signal from said

image sensor, and for conVcrting said pre-video signal to a post-vide

signal which may be received by a standard video device; and
a power supply coupled to said control box and said image 2

sensor for providing power thereto.

Samsung Exhibit 1074
Page 34 of 61



Trcori—

1P

lagt

D B S

SR AT TR AT S
LW J5 O I TR O Hertd

D e

30

7. A reduce a\imj@evice, as claimed in claim 6,

wherein said control box further in¢

a supplementary circuit board for digitally enhancing the pre-

video signal, said supplementary circuit board coupled to 3aid circuitry

means for receiving said pre-video signal and for converting said pre-video
e
signal.
72T
Samsung
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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
circuitry. Ihanother 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 thdinvention, the entire imaging device can be placed at the

distal tip of an endoscqpe. In a second embodiment, the image sensor is
remote from the remaining circuitry according to the first configuration,
and wherein a control box cap be provided which communicates with the
image sensor and is placed remqgtely from the endoscope. In another

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

standard medical camera which is adapted for use with traditional rod lens
endoscopes. In yet another embodiment, the imaging device can be wholly
incorporated within the endoscope by plactag the image sensor and timing
and control circuitry within the’distal tip of ths endoscope, and placing the
remaining processing circuitry within the handle gf the endoscope. In any
of the embodiments, the image sensor may be placed alone on a first circuit
board, or timing and control circuits may be included oy 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 E.if board, or

the video processing boards may be placed in the control box

in the
handle of the endoscope. \

\
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DECLARATION FOR UTILITY OR  Attorney Docket Number:_F97.13 CIP2
" First Named Inventor:_Edwin L. Adair, et al

DESIGN PATENT APPLICATION

(37 CFR 1.63) COMPLETE IF KNOWN
& Declaration Submitted [ Declaration Submitted Application Number:
with Initial Filing after Initial Filing Filing Date:__
(surcharge [37 CFR Group Art Unit:
Examiner Name:

1.16(e)] required)

As a below named inventor, I hereby declare that:
" My residence, post office address and citizenship are as stated below next to my name.

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

‘Reduced Are agin ices”
the specification of which

¢33 is attached hereto
OR
D was filed on (MM/DD/YY) as United States Application Number or PCT International Application

aNumber as was amended on (MM/DD/YY) (if applicable).
" I hereby state that I have reviewed and understand the contents of the above identified specxﬁcanon including the claims, as

: Jarnended by any amendment referred to above.

B0

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

= | 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
i:< 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.

3 Prior Foreign Application(s) : » o Certified Copy Attached ?
' : Priority Not Claimed =~ Yes No
. = ] 0
(Number) (Country) (Foreign Filing Date)
O w] m]
(Number) (Country) (Day/Month/Year Filed) .

. 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.
D Additional provisional application

(Application Number) (Filing Date) - numbers are listed on supplemental
priority data sheet PTO/SB/02B attached
hereto.

(Application Number) (Filing Date)
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1 hereby claim the benefit under 35 U.S.C. §120 of any United States application(s), or §365(c) of any PCT International
application designating the United States, listed below and, insofar as the subject matter of each of the claims of this application is
not disclosed in the prior United States or PCT International application in the manner provided by the first paragraph of 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 October 6,1997. pending
U.S. Parent Application or PCT Parent Filing Date Parent Patent Number
Parent Number ' (if applicable)
U.S. Parent Application or PCT Parent Filing Date Parent Patent Number
(if applicable)

Parent Number
O 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 followilig practitioner(s) to prosecute this application and to transact all business in the

= Patent and Trademark Office connected therewith: @ Registered Practitioner(s) name/registration number listed below

5 Name ' Registration Number
.=_Gary D, Fields 19. 604
: ohns 38,031

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

f1ihereto.

Duect all correspondence to ____Fields & Johnson, P.C,
1700 meoln Street, Suite 3030, Denver, CO 80203

oun elephone; (303) 861- X .03 861-91

1 hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
'behef are believed to be true; and further that these statements were made with the knowledge that willful false statements and the
ﬁxke so made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements may
=jeopardlze the validity of the application or any patent issued thereon.

Name of Sole or First Inventor [0 A petition has been filed for th:s unsigned inventor

Given Name (first and middle [if any]_Edwin L Family Name or Sumame __ Adair

Inventor’s signature & Aw 4( & lé:é—'\ ' _ Date__giid 3 151§
Residence 317 Paragon Way - 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 (glvep name, family name)
Second Inventor’s signature L #u VL 47:1"3 e

Residence edfox Place -

Post Office Address 1861 East Redfox Place
City, State, Zip, Country _ Highlands Ranch, CO 80126

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

Jeffrey L. Adair
Date /0578

Citizenship _ U.S.A.
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* Full name of third joint invenfpr, if any (given name, famﬂy name)__&@g_l_&_&d_alr
Third Inventor’s sighature_ ot A, Lo Date_f0-20~ 98
Residence 3082 South Flamingo Way : - i _ Citizenship_ US.A,
' Post Office Address 3082 South Flamingo Way : : ' : '
Denver, CCLSQZJ
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Applicant or Patentee:_ Edme Adarr, JeffreyL Adalr, Randa]ls Adair - Attorney's
Serial No. or Patent No.: 5 Docket No.:F97.13CIP2

Filed or Issued:
For: “Reduced Area Imamng Deyvices”

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

As a below named inventor, I hereby declare that I qualify as an independent inventor as defined in
37 CFR 1.9(c) for purposes of paying reduced fees under Section 41(a) and (b) of Title 35, United
States Code, to the Patent and Trademark Ofﬁce w1th regard to the mventron entltIed
“Reduced Area Imaging Devices” -
" described in:

© [x] the spec1ﬁcat10n filed herewith. ,
[] application serial no. , filed
[ ] patent no. o ,issued _

sx] have not assrgned granted conveyed or llcensed and am under no obhgatton under contract or law
:_40 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
o0 any concern which would not quahfy as a small business concem under 37 CFR 1. 9(d) ora
onproﬁt organization under 37 CFR 1. 9(e) - :

o Each person concern or orgamzatlon to whlch I have assrgned granted, conveyed, or hcensed or am
: ‘under an obligation under contract or. law to a351gn, grant convey or hcense any rights in the
nvention is listed below : : :

[x] noAsuch person, concern or organization.

acknowledge the duty to file, in this application or patent, notification of any change in status

‘Zresulting in loss of entitlement to small entity status prior to paying, or at the time of paying, the
earliest of the issue fee or any maintenance fee due after the date on whxch status as a small entity is
no longer appropnate (37 CFR 1 28(b)) ' CL ‘

I hereby declare that al] statements made herein of my own knowledge are trie 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 the Unites States Code, and that
“such willful false statements may jeopardize the valxdlty of the application, any patent 1ssumg
thereon or any patent to whxch this venﬁed staternent is dtrected .

Edwin L. Adair - jeffrev L. Adair g Randal] ‘S. Adair

NAME OF INVENTOR: - NAME OF INVENTOR: NAME OF INVENTOR'
//v}«u %%{«- ' . )L’/«u/ QJQ’ mﬁ a\
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In Re the Contmuatlon-m—Part ' ) PETITION TO MAKE

Apphcatlon of s - ) SPECIAL UNDER o
‘ _)37CFR$1102 s =
Edw1nL Ada1r JeffreyL Adair, - ) pay—
Randall S. Adair ) w3l =R
) oy
Corresporiding-to ' ) : . : §&\‘§§
U.S. Serial No.: 08/944,322 - ) 5 =
Filed: October 6, 1997 ) S
: , | )
For: . "Reduced Area Imaging Devices™ )

Assistant Cormniséioner for Pétenté -
Washington, D.C. 20231

* PETITION TO MAKE SPECIAL

Dear Sir\Madam: |

. One of the Applicant hereby péﬁﬁdns to make the abcheidenﬁﬁcd
:appli'c’:‘a'tion :spcciz;i under 37 C.F.R_._ §_1.102(c). Accc}x'jdin'g to this rule, this
| , pétition.may be filed without a fee bgcause thé basis for this petition is the

Applicaﬁt’s age.
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_ Attached w1th thlS Petmon 15 Apphcant s Declaratxon 1nd1cat1ng that
_ Apphcant 1s 65 years of agc or older. ‘ o
‘ ' ‘ Respectﬁ;lly subrﬁifted,' e

" FIELDS & JOHNSON, P.C.

TN

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

Date: la/ 2 0'/ Q ¥
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: . EXPRESS MAIL NO. EL245411602US
"IN THE UNITED STATES PATENT AND TRADEMARK OF FICE

)D ECLARATION UNDER

* Filed: October 6, 1997

- InRe the Continuation in Palt
; Application cf : ) 37CFRSE§1. 102 ‘
: - ) .
'Edwm L. Adalr Jeffrey L. Adalr ' )
' Randall S Adan‘ ' ) E =
= ) s
Correspondmg o - <) | :),‘; =X
U.S. Serial No. 08/944,322 - ) —
' ) s =9
) = B
) _

 For: "Reduced Area Ixhéging Devices”

- As’sistant_Co'mmissioﬁer for Patents
‘Washington, D.C. 20231

~ DECLARATION OF EDWIN L. ADAIR
I, Edwm L. Adair, hereby declar_e that; as of the filing date of the
above- identiﬁed eppiicaﬁon I ‘ar'h 65 yearsv of age or older. o
| I further declare under penalty of perjury pursuant to the laws of the

Umted States of America that the foregoing is true and correct and that this
, 1998.

' Declaratlon was executed by me on - ’0/ 20

Respectfully submitted,

o 74

*Edwin L. Adair -
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EXPRESS MAIL NO. EL245411602US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

PRELIMINARY AMENDMENT

)

)

) _

) f)ﬂﬂ/ﬁ)
Parent Application: ) '
Serial Nd).I:)Ol;aflII;SHﬁSS ) | Wé/

) .

)

)

)

In Re the Continuation
Application of

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

iled: October 20, 1998 )
Filed: October 20, 1 L?//}/)/O()

For: “Reduced Area Imaging
Devices” :

Assistant Commissioner for Patents
Washington, DC 20231

Sir:

Please amend the above-identified application as follows:

- IN-THE SPECIFICATION:

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

1nse:J--Thls isa contmuatlon apphcatlon of U.S. Serial No. 09/175,685

N e L, et

- ﬁled October 20, 1998,\ient1tled “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,”™ mserLW

Patent No. 5,986,693 --.

)

IN THE CLAIMS:

Cancel Claims 1-7 without prejudice.

e Ay

Y a ./\
A
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Add the following new claims:
— T T

8. uced area imaging device comprising;

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

of CMOS pixels for receiving images thereon, #4id image sensor further
, including circuitry means on said first plane’and coupled to said array of
p\? - 5! 'CMOS pixels for timing and control ofSaid array of CMOS. pixels, said
) image sensor producing a pre-vided signal,
a pre-video congddctor for transmitting said pre-video signal,

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

communicating with sg«d image sensor;

6w
L

10 a firsiircuit board lying in a second plane and longitudinally

Mot

aligned with saigZimage sensor, said first circuit board being conducted to

said pre-videg/conductor at said second end thereof, said first circuit board
including gircuitry means for converting said pre-video signal to a post-

video signal for direct reception by.a standard video device; and

15 : a power supply electrically coupled with said image sensor

for/driving said array of pixels and said timing and control means, and
¢lectricaltytoupled 10 sard freuit board driving-said-circuit board
)f. A reduced area imaging device, as claitned in claim},
wherein: '
-said image sensor defines a profile area in said first plane,
and said first circuit board being positioned so as not to extend

5  substantially beyond said profile area.

Eﬂ. A reduced area imaging device, as claimed in clgim?{ further

including:

0\

3 “1 . W\
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a second circuit board electrically coupled with said first
circuit board and said image sensor for enhancing said pre-video signal
prior to reception by said first circuit board, said second circuit bdard being
longitudinally aligned with said first circuit board and said image sensor so

as not to extend substantially beyond said profile area.

/
'%. A reduced area imaging device, as claimed in claim /é,
wherein: '
said first and second planes are offset from and substantially
parallel to one another.
5 3
}Z. A reduced area imaging device, as claimed in claiml/f,
wherein:
said second circuit board lies in a third plane which is offset
from and extends substantially parallel to said first and second plarzes.
)Cff A reduced area imaging device, as claimed in claim A
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

l

/4. A reduced area imaging device, as claimed in claile/,

said photoelectrically generated signals.

wherein:
individual pixels within said array of CMOS pixels each

includes an amplifier.

Y AN
\A
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signal yhich may be received by a standard video device; and

hply coupled to said control box and said image

3

/l’( A reduced area imaging device, as claimed in claim)/_{,
wherein said control box further includes: '

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

(O g
/W A reduced area imaging device, as claimed in claim }5,
wherein said array of pixels includes:

a plurality of passive CMOS pixels, and wherein individual
passive CMOS pixels of said plurality of passive CMOS pixels each
includes a photo diode for producing photoelectrically generated signals;

and

Y "A\
~y . L

o {
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an access transistor communicating with said photo diode to
control the release of said photoelectrically generated signals.

I

)8./ A reduced area imaging device, as claimed in claim%!,

wherein:
individual pixels within said array of CMOS pixels each

includes an amplifier.

19. A reduced area imaging device co

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

a circuit board longitudinally Aligned with and electrically
coupled to said array of CMOS pixels, sajd circuit board lying in a second
plane which is offset from said first plajie 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 si id circuit board further including circuitry
means for receiving said gre-video signal from said timing and control
means and converting said pr¢-video signal to a post-video output signal
for direct reception by a vidéo device; and

a power supply electrically coupled to said array of said

CMOS pixels and said cjrcuit board.

20. A reducgd area imaging device, as claimed in claim 19,
further including:
a supplementary circuit board commu‘nicating with said array

of CMOS pixels

said supplement

d said circuit board for enhancing said pre-video signal,

‘circuit board being longitudinally aligned with said

Samsung Exhibit 1074
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array of CMOS pixels and said circuit board, and bging positioned so as not

to extend substantially beyond said profile area.

21. A reduced area imaging device cgmprising:

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

a circuit board longitudinally/aligned with and electrically |
coupled to said array of CMOS pixels, said circuit board lying in a second
plane which is offset from said first plane and substantially parallel to said
ﬁrst plane, said cirpuit board including/timing and control means for
controlling the release of information/from said array of CMOS pixels, said
timing and control means producing/a pre-video signal;
a control bgx rqpote/from said array of said CMOS pixels
and said circuit board, s3 gl box including circuitry means for
receiving said pre-video signs{, And for convertiﬁg said pre-video signal to
a post-video signal which may pe received by a standard video device; and

a power supply £oupled to said control box, said array of
CMOS pixels and said timing and control means for providing power

thereto.

22.  Areduced grea imaging device, as claimed in claim 21,

lwherein said array of CMOS pixels further includes:

an array of passive CMOS pixels, wherein individual passive '
CMOS pixels of said agray of passive CMOS pixels each includés 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.

f,\
LN
N

. N
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~ wherein said array of C
G- %

CMOS pixels within saidia

¢/CMOS pixels, wherein individual active

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

¥

=
e
i:.-.‘.

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

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

il

the personal interview. Applicant’s attorney sincerely appreciates the

Examiner’s cooperation in this matter.

Gl M Dt

Respectfully submitted,

FIELDS & JOHNSON, P.C.

A L

Gary D. Fields
Brent P. Johnson
8480 East Orchard Road, Suite 5600
Englewood, CO 80111
2 ‘ (303) 689-9100
{ / 00

Date:
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