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INTELLIGENT CAMERA HEAD 

FIELD OF THE INVENTION 

The invention relates to a camera head having components 
permitting its interchangeable use With a variety of camera 
control units. 

BACKGROUND OF THE INVENTION 

The ?eld of video endoscopy, to Which the present inven 
tion generally relates, includes medical diagnostic and thera 
peutic disciplines that utiliZe endoscopes to penetrate and 
vieW otherWise inaccessible body cavities utiliZing mini 
mally invasive surgical procedures. Coupling of video imag 
ing cameras (incorporating solid-state imagers) to endo 
scopes, for image reproduction, has become standard Within 
the ?eld. Endoscopic video cameras (hereinafter referred to 
as “camera heads”), are most advantageously small and light 
Weight for ease of use by medical personnel, and typically 
incorporate either single or multiple solid-state imagers. 
Some special purpose endoscopes have integrated (built-in) 
solid-state imagers, Which do not facilitate direct vieWing of 
internal body cavities by medical personnel Without an 
accompanying video imaging system and display. To achieve 
the desired siZe and Weight, camera head and/or integrated 
endoscope-camera assembly electronics are typically sepa 
rated physically from the majority of circuitry required to 
process and output high-quality, color video images. 

Typically, endoscopic camera heads are steriliZed prior to 
each use, because camera heads and endoscopes enter the 
“sterile ?eld” during a surgical procedure. Camera control 
units (“CCUs”), Which contain the majority of the electronic 
circuitry required to process video images, are typically not 
sterilized, and are placed on or in carts, or permanently Wall 
mounted. In knoWn video imaging systems, interconnection 
is achieved by means of a cable, With usually one cable end 
permanently ?xed to the camera head, While the other cable 
end is detachably connected to the CCU using a connector. 
Similar to the camera head itself, it is advantageous that 
cables be small in diameter and lightWeight, but rugged 
enough to Withstand repeated sterilization, accidental gurney 
Wheel “run-over,” and the like. 
Known video imaging systems typically include at least 

one camera head With a ?xed cable, and often either a CCU 
having various input connections or different CCUs for each 
camera type. The input connections to the CCU are keyed so 
that speci?c camera heads can only be connected to a speci?c 
one of various inputs or to a particular CCU that corresponds 
to that particular camera head speci?cations. Timing signals, 
video system function command signals, and camera head 
supply voltages are all generated in the CCU for transmission 
to the camera head. The advantage to this camera head 
arrangement is small siZe, lightWeight and easy maneuver 
ability. Disadvantageously, only camera heads requiring tim 
ing signals matched to the CCUs timing generator may be 
utiliZed With this arrangement. Therefore, neW or differing 
camera heads utiliZing different timing signals cannot be 
utiliZed. 

Another disadvantage of knoWn video imaging systems is 
that the various camera heads have differing cable structures 
based upon the camera head parameters. Each camera head 
typically is matched to its oWn speci?cally con?gured cable. 

Existing interconnections betWeen camera heads and 
CCUs typically comprise dedicated parallel Wires to provide 
greater data carrying capacity. It is meant by “dedicated par 
allel Wires” that each speci?c signal is transmitted by means 
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2 
of an individual Wire, either single for poWer and control 
signals or shielded coax for image data, betWeen a camera 
head and CCU. HoWever, a disadvantage of providing dedi 
cated parallel Wires is that typically tWenty to thirty separate 
lines are required to control, energiZe and receive image data 
from camera heads, With most signal lines requiring a dedi 
cated connector pin. The more lines required, the greater the 
diameter, siZe and corresponding Weight of the cable bundle. 
The larger this bundle becomes, the more likely it is to inter 
fere With medical personnel’s use of the video imaging sys 
tem. Moreover, utiliZing dedicated parallel Wire type cabling 
is undesired When additional functionality is required and 
added to either the camera head or CCU. To accommodate 
this neW functionality, additional Wiring must be incorporated 
in the cable bundle, requiring equipment redesign and subse 
quent purchase by customers. Also, as video imaging systems 
develop, CCUs are becoming programmable for compatibil 
ity With various types of camera heads, are adding neW con 
trol features and are processing different types of video sig 
nals. 

Another aspect of video imaging systems is that undesired 
image “noise” can be encountered, due to stray electromag 
netic signals being induced upon the Wires of the cable bundle 
(commonly referred to as electromagnetic interference, 
“EMI”), and from signal “cross-talk” Within the cable itself. 
Known video imaging systems utiliZe analog signals for 
transmitting video and other signals to or from camera heads 
and CCUs. These analog signals, especially image data, are 
very susceptible to EMl from surgical electro-cautery equip 
ment and the like. The use of EMl shielding is prohibitive due 
to the added cost and subsequent cable siZe and Weight 
increase. Moreover, the desired endoscopic camera head 
cable length itself (typically 10 feet or more) tends to induce 
noise as analog signals are propagated doWn its length. 

Additionally, solid-state imaging devices of higher resolu 
tion are becoming available and commercially feasible for 
use in video imaging systems. As imagers increase in sophis 
tication, greater amounts of image data must be transmitted 
by means of the interconnection cable betWeen camera heads 
and CCUs, and thus higher speed data transmission means 
must be utiliZed. 

What is desired, therefore, is to provide a video imaging 
system Where interconnection of camera heads is not limited 
to only those camera heads compatible With the timing sig 
nals generated in the CCU. Rather, a video imaging system is 
desired that enables the CCU to process image data and 
receive control signals from, and to issue command signals to, 
many types of camera heads, each having differing timing 
signal requirements. 

It is further desired to provide a video imaging system that 
is resistant to both internal and external electromagnetic inter 
ference that does not require utiliZation of heavy shielding. 
This advantageously Will enable the use of a small diameter, 
lightWeight cable. 

It is further desired to provide a video imaging system 
enabling camera heads and CCUs to take advantage of neW 
features and functions Without requiring redesign and/or 
replacement of the system. Such a con?guration Would pro 
vide the ability to accommodate future video camera system 
improvements and adaptations as current technology limita 
tions are overcome, Without obsolescing initial customer 
investments in CCUs. 

It is further desired to provide a video imaging system that 
enables the use of a single pair of Wires for transmission of 
control, command and image data transmission from and to 
the camera head and the camera control unit. 
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SUMMARY OF THE INVENTION 

These and other objects of the invention are achieved in one 
advantageous embodiment by providing a video imaging sys 
tem comprising: a camera control unit for processing a digital 
image signal; a cable, connected to said camera control unit, 
for transmitting the digital image signal to said camera con 
trol unit; and a camera head, connected to said cable, for 
providing the digital image signal, said camera head includ 
ing: an imager, for generating an analog image signal; a 
timing generator, for actuating said imager; a converter, for 
converting the analog image signal into the digital image 
signal; and a serialiZer, for serialiZing the digital image signal 
for transmission over said cable. 

In another advantageous embodiment a video imaging sys 
tem is provided comprising: a camera control unit for pro 
cessing an image signal; a cable, connected to said camera 
control unit, for transmitting the image signal to said camera 
control unit; and a camera head, connected to said cable, for 
providing the image signal, said camera head including: an 
imager, for generating the image signal; and a timing genera 
tor, for actuating said imager. 

In a further advantageous embodiment a video imaging 
system is provided comprising: a camera control unit for 
processing a digital image signal; a cable, connected to said 
camera control unit, for transmitting the digital image signal 
to said camera control unit; and a camera head, connected to 
said cable, for providing the digital image signal, said camera 
head including: an imager, for generating an analog image 
signal; and a converter, for converting the analog image signal 
into the digital image signal. 

In yet another advantageous embodiment a video imaging 
system is provided comprising: a camera control unit for 
processing an image signal; a cable, connected to said camera 
control unit, for transmitting the image signal to said camera 
control unit; and a camera head, connected to said cable, for 
providing the image signal, said camera head including: an 
imager, for generating an image signal; and a serialiZer, for 
serialiZing the image signal for transmission over said cable. 

In still another advantageous embodiment a video imaging 
system is provided comprising: a camera control unit for 
processing an image signal, a cable, connected to said camera 
control unit, for transmitting the image signal to said camera 
control unit, and a camera head, connected to said cable, for 
providing the image signal, said camera head including: an 
imager, for generating the image signal; and a processor. 

In a further advantageous embodiment a video imaging 
system is provided having a small diameter, lightweight, uni 
versal cable con?guration, utiliZing loW-voltage differential 
signals (“LVDS”). Although various other signal methods 
may be used, LVDS based architecture is preferred due to its 
loW poWer consumption, high-speed data transfer rate, tWo 
Wire unidirectional connectivity, and high resistance to inter 
nal (cross-talk) and external electromagnetic interference. 
The cable architecture is designed to reliably transmit and 
receive data from different camera heads to CCUs, as Well as 
accommodate the differing technical requirements of differ 
ent camera heads. 

The cable has also been provided to accommodate the use 
of programmable CCUs. For instance, a camera head is con 
nected by means of the universal cable to a programmable 
CCU. SoftWare executing on the programmable CCU veri?es 
connection to the camera head and retrieves camera head 
information relating speci?cally to that camera head. Camera 
head information may include command and control data 
comprising: softWare programs, operating information, tim 
ing signal data, camera head identi?cation information, cam 
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4 
era use information and the like. Control signals include any 
signal transmitted from the camera head except image data, 
such as timing signals generated by the timing generator, and 
signals generated by the processor. Command signals include 
any signal transmitted from the camera control unit to the 
camera head. 

The architecture of the universal cable also greatly 
increases the data carrying capacity of the cable connection 
betWeen the various CCUs and the varying camera heads. 
This need for increased data carrying capacity can be 
achieved by means of data multiplexing, While still maintain 
ing the desired small diameter, and Weight of a single cable. 
What is meant by “data multiplexing” is that any single signal 
path can be utiliZed for transmitting multiple data streams on 
a time-sharing basis. The neW cable architecture Will also 
alloW for a greater cable length While not sacri?cing data 
carrying capacity or inducing signal noise. 

In a further advantageous embodiment a video imaging 
system is provided Where the digital camera head comprises 
at least one processing device used to receive parallel digital 
video data and compress the data into a digital serial data 
stream for reception by at least one digital serial driver; and to 
receive digital serial data from at least one digital serial 
receiver. The programming ?exibility realiZed using at least 
one processing device (such as, but not limited to, ?eld pro 
grammable gate arrays, computer programmable logic 
devices, digital signal processors, and microprocessors) pro 
vides the necessary speed, precision, and adaptability desired 
for endoscopic video camera applications. Moreover, camera 
head physical siZe, production costs, and poWer consumption 
considerations are further mitigated by using a processor 
based video data compression and conversion con?guration, 
instead of using discrete multiplexing devices. Additionally, 
as imager technologies improve, the invention can be easily 
adapted, by means of programming revision, to further 
exploit those improvements. 
The invention and its particular features and advantages 

Will become more apparent from the folloWing detailed 
description considered With reference to the accompanying 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram illustrating an embodiment of the 
video imaging systemiincluding the camera head, universal 
cable and camera control unit. 

FIG. 2 is a block diagram illustrating an embodiment of the 
video imaging systemiincluding the camera head, universal 
cable and camera control unit. 

FIG. 3 is a block diagram illustrating an embodiment of the 
video imaging systemiincluding the camera head, universal 
cable and camera control unit. 

FIG. 4 is a block diagram illustrating an embodiment of the 
video imaging systemiincluding the camera head, universal 
cable and camera control unit. 

FIG. 5 is a block diagram illustrating an embodiment of the 
video imaging systemiincluding the camera head, universal 
cable and camera control unit. 

FIG. 6 is a block diagram illustrating an embodiment of the 
endoscopic system, the universal cable interconnecting a 
single imager camera head With a CCU. 

FIG. 7 is a block diagram illustrating an embodiment of the 
endoscopic system, the universal cable interconnecting a 
multiple imager camera head With a CCU. 

10



US 7,471 ,3 10 B2 
5 

DETAILED DESCRIPTION OF THE DRAWINGS 

FIG.1 illustrates an advantageous embodiment of the video 
imaging system 100. A camera head 105 is provided having 
an imager 115 for receiving photonic energy 110 re?ected off 
a vieWed object (not shoWn). The imager 115 utilizes timing 
signals generated in timing generator 125 to develop output 
analog image data corresponding to the received photonic 
energy 110. The imager 115 converts the received photonic 
energy 110 to output analog image data received by analog 
to-digital converter 120. The analog-to-digital converter 120 
in turn converts the received analog image data to digital 
image data. The digital image data is then fed into multiplexer 
130. The timing generator 125 also provides an input to 
multiplexer 130. A processor 135, having access to a memory 
device 140 is also located in the camera head 105. The pro 
cessor 135 may send camera information stored in memory 
device 140 to multiplexer 130. The multiplexer 130, multi 
plexes the various received input signals, generating a multi 
plexed digital signal. The output of multiplexer 130 is con 
nected to serialiZer 145, also located in camera head 105. The 
output of serialiZer 145 is then connected to digital serial 
driver 150. The output of digital serial driver 150 is coupled to 
camera control unit 160 via coupling element 155. Camera 
control unit 160 processes the received signal via processor 
165. The processor 165 utiliZes timing signals generated in 
timing generator 125 to process the received image data in 
order to generate video output 170. 

FIG. 2 illustrates an advantageous embodiment of the 
video imaging system 200. A camera head 205 is provided 
having an imager 215 for receiving photonic energy 210 
re?ected off a vieWed object (not shown). The imager 215, 
located in camera head 205, utiliZes timing signals generated 
in timing generator 220, also located in camera head 205, to 
develop output image data corresponding to the received 
photonic energy 210. 

The output of imager 215 is coupled to processor 245, 
located in camera control unit 240, via coupling element 225. 
In addition, an output from timing generator 220 is coupled to 
processor 245, located in camera control unit 240, via cou 
pling element 230. Processor 245 utiliZes timing signals gen 
erated in timing generator 220 to process the received image 
data in order to generate video output 250. 

FIG. 3 illustrates an advantageous embodiment of the 
video imaging system 300. A camera head 305 is provided 
having an imager 315 for receiving photonic energy 310 
re?ected off a vieWed object (not shoWn). The imager 315 
develops output analog image data corresponding to the 
received photonic energy 310. The imager 315 converts the 
received photonic energy 310 to output analog image data 
received by analog-to-digital converter 320. The analog-to 
digital converter 320 in turn converts the received analog 
image data to digital image data. The output of analog-to 
digital converter 320 is then coupled to camera control unit 
330 via coupling element 325. Camera control unit 330 pro 
cesses the received digital image data to generate video out 
put 335. 

FIG. 4 illustrates an advantageous embodiment of the 
video imaging system 400. A camera head 405 is provided 
having an imager 415 for receiving photonic energy 410 
re?ected off a vieWed object (not shoWn). The imager 415 
develops output image data corresponding to the received 
photonic energy 410. The imager 415 converts the received 
photonic energy 410 to output image data received by multi 
plexer 420, also located in camera head 405. A memory 
device 425, located in the camera head 405, is also coupled to 
multiplexer 420. The multiplexer 420, multiplexes the vari 
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6 
ous received input signals, generating a multiplexed signal. 
The output of multiplexer 420 is coupled to camera control 
unit 435 via coupling element 430. Camera control unit 435 
processes the received signal to generate video output 440. 

FIG. 5 illustrates an advantageous embodiment of the 
video imaging system 500. A camera head 505 is provided 
having an imager 515 for receiving photonic energy 510 
re?ected off a vieWed object (not shoWn). The imager 515 
develops output image data corresponding to the received 
photonic energy 510. The imager 515 converts the received 
photonic energy 510 to output image data received by serial 
iZer 520, also located in camera head 505. The output of 
serialiZer 520 is coupled to camera control unit 530 via cou 
pling element 525. Camera control unit 530 processes the 
received signal to generate video output 535. 

FIG. 6 illustrates an advantageous embodiment the video 
imaging system 600, as applied to a single solid-state imager 
camera head 605, and CCU 610. The video imaging system 
600 includes a universal cable 615, Which connects camera 
head 605 to CCU 610. Solid-state imager 620 receives pho 
tonic energy 625 re?ected off a vieWed object (not shoWn). 
Imager 620, being a charge coupled device (“CCD”), charge 
injection device (“CID”), or complementary metal oxide 
semiconductor (“CMOS”) device, or the like, converts the 
photonic energy into a representative analog voltage, Which is 
received by correlated double sampler (“CDS”) 630. Ampli 
?er 635 receives the analog output of CDS 630. The output of 
ampli?er 635 is analog image data varying in accordance With 
the output of imager 620 in reference to the gain level setting 
of ampli?er 635. The analog image data output from ampli?er 
635 is received by analog-to-digital (“A/D”) converter 640, 
Which outputs a stream of digital image data (by means of a 
plurality of parallel lines) corresponding to the “varying” 
analog image data output by ampli?er 635. CDS 630, ampli 
?er 635, andA/D converter 640 can be discrete devices, but it 
is preferred that all be integrated into a single device, and 
more preferred to utiliZe a device such as, but not limited to, 
Exar, part no., XRD98L59 Image DigitiZer, or National Semi 
conductor, part no. LM98501 or LM98503 Camera Signal 
Processors. Such integrated devices are in common use 
Within the video camera head ?eld. 

Processor 645 receives the parallel digital image data out 
put by A/D converter 640, to compress the data into a digital 
serial data stream for reception by digital serial driver 650. 
Processor 645 can be, but is not limited to, a processor type 
such as ?eld programmable gate arrays, computer program 
mable logic devices, digital signal processors, and micropro 
cessors. Processor 645 outputs digital serial image data, 
Which is received by digital serial driver 650. Although vari 
ous other digital serial drivers may be used, a loW-voltage 
differential signal driver is preferred, for reasons previously 
detailed, and more preferred is to utiliZe a device such as, but 
not limited to, Texas Instruments, part no. SN65LVDS1 
High-Speed Differential Driver. The output of digital serial 
driver 650 is connected to ?rst connector 655. 

Universal cable 615 is terminated at a second end With a 
second connector 660. To provide interconnection betWeen 
camera head 605 and CCU 610 via universal cable 615, the 
second connector 660 is secured to ?rst connector 655. Eur 
ther, a third connector 665 is provided for securing to a fourth 
connector 670. The input to digital serial receiver 675 is 
connected to a fourth connector 670. Although various other 
digital serial receivers may be used (necessarily being com 
patible With digital serial driver 650), a loW voltage differen 
tial signal receiver is preferred, for reasons previously 
detailed, and more preferred to utiliZe a device such as, but not 
limited to, Texas Instruments, part no. SN65LVDS2 High 
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Speed Differential Receiver. The output of digital serial 
receiver 675 is connected to image processing circuitry 680, 
for eventual output of image data 685. Image data 685 for 
display on a video monitor or other video equipment (not 
shown), as is common Within the ?eld. 
A further function provided in this advantageous embodi 

ment is the ability to send control and/ or command signals to, 
and Write information to the camera head 605 via processor 
645. The input to digital serial driver 690 is connected to 
image processing circuitry 680 and the output of digital serial 
driver 690 is connected to the fourth connector 670. In this 
manner, information and data may be transmitted to the cam 
era head 605 via the universal cable 615. In the camera head 
605, the input to digital serial receiver 695 is connected to the 
?rst connector 655 for receiving the transmitted information 
and/or data from digital serial driver 690. In addition, the 
output to digital serial receiver 695 is connected to processor 
645 to effect control and/or command signals and to store 
data. 

FIG. 7 illustrates the video imaging system 700, as applied 
to a multiple solid-state imager camera head 705, and CCU 
710. The video imaging system 700 includes, a universal 
cable 715, Which connects camera head 705 to CCU 710. 
Common Within the ?eld, multiple imagers are a?ixed to a 
prism assembly (not shoWn), Which splits received photonic 
energy (725a, 725b, and 7250) into three separate Wavelength 
bands (red, blue and green, in the case of visible light camera 
systems), Which are then detected by the solid-state imagers 
(720a, 720b, and 7200). This con?guration produces higher 
resolution images than a single imager con?guration. Solid 
state imagers (720a, 720b, and 7200) receive photonic energy 
(7250, 725b, and 7250) from a prism assembly (not shown). 
Imagers (720a, 720b, and 7200) being a CCD, CID, or CMOS 
device, or the like, convert the photonic energy (725a, 725b, 
and 7250) into representative analog voltages, Which are 
received by CDS (730a, 730b, and 7300). Analog outputs of 
CDS (730a, 730b, and 73 00) are received by ampli?ers (735a, 
735b, and 7350). The output analog image data of ampli?ers 
(735a, 735b, and 7350) vary in accordance With the output of 
imagers (720a, 720b, and 7200) in reference to the gain level 
setting of ampli?ers (735a, 735b, and 7350). The analog 
image data output from ampli?ers (735a, 735b, and 7350) is 
received by A/D converters (740a, 740b, and 7400), Which 
each output a stream of digital image data (by means of a 
plurality of parallel lines) corresponding to the “varying” 
analog image data outputs by ampli?ers (735a, 735b, and 
7350). CDS 730a, ampli?er 735a and A/D 74011 (as Well as 
CDS 7301) and 7300, ampli?ers 73519 and 7350, and A/Ds 
74019 and 7400) can be discrete devices, but it is preferred that 
all be integrated into a single device, and more preferred to 
utiliZe a device such as, but not limited to, Exar, part no., 
XRD98L59 Image Digitizer, or National Semiconductor, part 
no. LM98501 or LM98503 Camera Signal Processors. Such 
integrated devices are in common use Within the video cam 
era ?eld. 

Processor 745 receives the parallel digital image data, to 
compress the data into a digital serial data stream for recep 
tion by digital serial drivers (750a, 750b, and 7500). Proces 
sor 745 can be, but is not limited to, a processor type such as 
?eld programmable gate arrays, computer programmable 
logic devices, digital signal processors and microprocessors. 
Processor 745 outputs digital serial image data, Which is 
received by digital serial drivers (750a, 750b, and 7500). 
Although various other digital serial drivers may be used, 
loW-voltage differential signal drivers are preferred, for rea 
sons previously detailed, and more preferred is to utiliZe a 
device such as, but not limited to, Texas Instruments, part no. 
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8 
SN65LVDS1 High-Speed Differential Driver. The outputs of 
digital serial drivers (750a, 750b, and 7500) are connected to 
second connector 755. 

Universal cable 715 is terminated With a ?rst connector 760 
at the ?rst end. To provide interconnection betWeen camera 
head 705 and CCU 710 via universal cable 715, ?rst connec 
tor 760 is secured to second connector 755, and a third con 
nector 765, Which is terminated on the second end of cable 
715, is secured to fourth connector 770. Digital serial receiv 
ers (775a, 775b, and 7750) inputs are connected to fourth 
connector 770. Although various other digital serial receivers 
may be used (necessarily being compatible With digital serial 
drivers (750a, 750b, and 7500), loW voltage differential signal 
receivers are preferred, for reasons previously detailed, and 
more preferred is to utiliZe a device such as, but not limited to, 
Texas Instruments, part no. SN65LVDS2 High-Speed Differ 
ential Receiver. The outputs of digital serial receiver (775a, 
775b, and 7750) are attached to video processing circuitry 
780, for eventual output of video signal 785. Video signal 785 
is intended to be displayed on a video monitor or other video 
equipment (not shoWn), as is common Within the ?eld. 
A further function provided in this advantageous embodi 

ment is the ability to send control and/ or command signals to, 
and Write information to the camera head 705 via processor 
745. The input to digital serial drivers (790a, 790b, 7900) is 
connected to image processing circuitry 780 and the output of 
digital serial drivers (790a, 790b, 7900) is connected to fourth 
connector 770. In this manner, information and data may be 
transmitted to the camera head 705 via the universal cable 
715. In camera head 705, the input to digital serial receivers 
(795a, 795b, 7950) is connected to second connector 755 for 
receiving the transmitted information and/ or data from digital 
serial drivers (790a, 790b, 7900). In addition, the output to 
digital serial receivers (795a, 795b, 7950) is connected to 
processor 745 to effect control and/or command signals and 
to store data. 
The video imaging systems 600 (700) in FIGS. 6 and 7 

have been designed to accommodate anticipated future data 
carrying requirements. Endoscope systems Will, most likely, 
continue to become more ?exible. For instance, CCUs are 
becoming programmable for compatibility With various types 
of cameras, are adding neW control features, and are process 
ing differing image signals. 

In vieW of this, the video imaging systems 600 (700) have 
been designed to effectively transmit data betWeen different 
camera heads and CCUs in order to utiliZe programmable 
CCUs. As depicted in FIGS. 6 and 7, digital serial drivers 650 
(750a, 7501) and 7500) and digital serial receivers 675 (775a, 
7751) and 7750) provide this data capability. In like manner to 
digital serial drivers/receivers 650 (750a, 7501) and 7500) and 
675 (775a, 7751) and 7750), various digital serial drivers and 
receivers may be utiliZed, but a loW-voltage differential signal 
driver and receiver are preferred, for reasons previously 
detailed, and more preferred to utiliZe devices such as, but not 
limited to, Texas Instruments, part no. SN65LVDS1 High 
Speed Differential Driver and part no. SN65LVDS2 High 
Speed Differential Receiver. 
As depicted in FIG. 7, digital serial drivers (750a, 7501) and 

7500; and 690a, 6901) and 6900), and digital serial receivers 
(775a, 7751) and 7750; 695a, 6951) and 6950) are provided for 
expanded data and control capabilities as future video imag 
ing system improvements are realiZed. 
As depicted in FIGS. 6 and 7, to eliminate the need for a 

different cable type for each camera head con?guration, the 
universal cable 615 (715) is designed to be compatible With a 
variety of camera heads. A generic universal cable 615 (715) 
Would be used for both multiple and single image sensor 
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cameras 605 (705). This Wouldbe accomplished by providing 
a universal cable 615 (715) With su?icient data carrying 
capacity to accommodate a multi-imager digital camera, as 
depicted in FIG. 7. If the same cable Were utiliZed With a 
single imager digital camera, as depicted in FIG. 6, then the 
signal paths not being utiliZed Would not be connected Within 
the camera. Therefore, a single generic universal cable 615 
(715) is usable With a variety of camera heads, eliminating the 
need to stock a speci?c cable for differing video imaging 
system types. 

Although the invention has been described With reference 
to a particular arrangement of parts, features and the like, 
these are not intended to exhaust all possible arrangements or 
features, and indeed many other modi?cations and variations 
Will be ascertainable to those of skill in the art. 

What is claimed is: 
1. A video imaging system comprising: 
a camera control unit processing a continuous stream of 

digital video data; 
a cable, connected to said camera control unit, for trans 

mitting the stream of digital video data to said camera 
control unit; and 

a camera head, connected to said cable, for providing the 
stream of digital video data, said camera head including; 
an imager, for generating an analog stream of video data; 
a timing generator, generating a timing signal particular 

to said camera head, the timing signal actuating said 
imager and sent to said camera control unit; 

a converter, for converting the analog stream of video 
data into the stream of digital video data; 

a serialiZer, for serialiZing the stream of digital video 
data for transmission over said cable; 

at least one digital serial driver; 
a processor; and 
a memory device, accessible by said processor, contain 

ing camera head information; 
said camera control unit having at least one digital serial 

receiver and is controlled based at least in part upon said 
timing signal particular to said camera head. 

2. The video imaging system according to claim 1 Wherein 
said camera head further comprises a multiplexer, for gener 
ating a multiplexed signal, Which includes the digital image 
signal and control signals. 

3. The video imaging system according to claim 1 Wherein 
said camera head utiliZes at least one digital serial receiver. 

4. Said camera head according to claim 3 Wherein the at 
least one digital serial receiver utiliZes LoW-Voltage Differ 
ential Signals. 

5. Said camera head according to claim 1 Wherein the at 
least one digital serial driver utiliZes LoW-Voltage Differen 
tial Signals. 

6. The video imaging system according to claim 1 Wherein 
said camera control unit utiliZes at least one digital serial 
driver. 

7. Said camera control unit according to claim 6 Wherein 
the at least one digital serial driver utiliZes LoW-Voltage Dif 
ferential Signals. 

8. Said camera control unit according to claim 1 Wherein 
the at least one digital serial receiver utiliZes LoW-Voltage 
Differential Signals. 

9. A video imaging system comprising: 
a camera control unit processing a continuous stream of 

digital video data; 
a cable, connected to said camera control unit, for trans 

mitting the stream of digital video data to said camera 
control unit; and 

a camera head, connected to said cable, for providing the 
stream of digital video data, said camera head including; 
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10 
an imager, for generating the stream of digital video 

data; 
a timing generator, generating a timing signal particular 

to said camera head, the timing signal actuating said 
imager and sent to said camera control unit; 

at least one digital serial driver; 
a processor; and 
a memory device, accessible by said processor, contain 

ing camera head information; 
said camera control unit having at least one digital serial 

receiver and is controlled based at least in part upon said 
timing signal particular to said camera head; 

Wherein a plurality of camera heads, each With differing 
timing signals, are attachable to and controlled by said 
camera control unit. 

10. The video imaging system according to claim 9 
Wherein said camera head produces analog image data, said 
camera head further comprising a converter, for converting an 
analog image signal to a digital image signal. 

11. The video imaging system according to claim 9 
Wherein said camera head further comprises a multiplexer, for 
generating a multiplexed signal, Which includes the image 
signal and control signals. 

12. The video imaging system according to claim 9 
Wherein said camera head further comprises a serialiZer, for 
serialiZing the image signal. 

13. The video imaging system according to claim 9 
Wherein said at least one digital serial driver utiliZes LoW 
Voltage Differential Signals. 

14. The video imaging system according to claim 9 
Wherein said at least one digital serial receiver utiliZes LoW 
Voltage Differential Signals. 

15. A video imaging system comprising: 
a camera control unit processing a continuous stream of 

digital video data; 
a cable, connected to said camera control unit, for trans 

mitting the stream of digital video data to said camera 
control unit; and 

a camera head, connected to said cable, for providing the 
stream of digital video data, said camera head including; 
an imager, for generating an analog stream of video data; 
a converter, for converting the analog stream of video 

data into the stream of digital video data; 
a serialiZer, for serialiZing the stream of digital video 

data 
a processor; and 

a memory device, accessible by said processor, contain 
ing camera head information. 

16. The video imaging system according to claim 15 
Wherein said camera head further comprises a multiplexer, for 
generating a multiplexed signal, Which includes the digital 
image signal and control signals. 

17. The video imaging system according to claim 15 
Wherein an inputted data formats the camera control unit. 

18. The video imaging system according to claim 17 
Wherein the inputted data comes from the camera head. 

19. The video imaging system according to claim 15 
Wherein said camera head utiliZes at least one digital serial 
driver utiliZing LoW-Voltage Differential Signals. 

20. The video imaging system according to claim 15 
Wherein said camera control unit utiliZes at least one digital 
serial receiver utiliZing LoW-Voltage Differential Signals. 

21. A video imaging system comprising: 
a camera control unit processing a continuous stream of 

digital video data; 
a cable, connected to said camera control unit, for trans 

mitting the stream of digital video data to said camera 
control unit; and 
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a camera head, connected to said cable and an endoscope, 
for providing the stream of digital video data, said cam 
era head including; 
an imager, including an analog to digital converter for 

generating the stream of digital video data; 
a serialiZer, for serialiZing the stream of digital video 

data for continuous transmission over said cable 
a processor; and 
a memory device, accessible by said processor, contain 

ing camera head information. 
22. The video imaging system according to claim 21 

Wherein said camera head further comprises a multiplexer, for 
generating a multiplexed signal, Which includes the image 
signal and control signals. 

12 
23. The video imaging system according to claim 21 

Wherein an inputted data formats the camera control unit. 

24. The video imaging system according to claim 23 
Wherein the inputted data comes from the camera head. 

25. The video imaging system according to claim 21 
Wherein said camera head utiliZes at least one digital serial 
driver utiliZing LoW-Voltage Differential Signals. 

26. The video imaging system according to claim 21 
Wherein said camera control unit utiliZes at least one digital 
serial receiver utiliZing LoW-Voltage Differential Signals. 
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