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(57) Abrege/Abstract:
A system and method for controlling one or more medical devices by a remote console. The remote console com-municates

wirelessly with a central control unit that connects to one or more of the medical devices. To conserve battery power and simplify
operation, the remote console Is configured to automatically power on and initiate a wireless connection In response to being
brought into proximity of the central control unit. According to another embodiment, the remote console automatically powers on
and terminates any previously established wireless connections when brought into proximity of the central control unit.
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(57) Abstract: A system and method for controlling one or more medical devices by a remote console. The remote console com-
municates wirelessly with a central control unit that connects to one or more of the medical devices. To conserve battery power
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being brought into proximity of the central control unit. According to another embodiment, the remote console automatically powers
on and terminates any previously established wireless connections when brought into proximity of the central control unit.
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SYSTEM AND METHOD FOR AUTOMATICALLY POWERING ON AND
SYNCHRONIZING A WIRELESS REMOTE CONSOLE TO A CENTRAL CONTROL
UNIT SO AS TO ALLOW REMOTE CONTROL OF A MEDICAL DEVICE

FIELD OF THE INVENTION
[0001] A system and method for controlling one or more
medical devices by a wireless remote control, and, 1in
particular, a system and method for automatically powering on
a remote control console 1in response to being brought 1in

proximity to a central controller.

BACKGROUND OF THE INVENTION

[0002] Endoscopy is a technology that allows minimally-
invasive viewing of internal features of a body. In medilcine,
endoscopy allows acquisition of high-quality images of
internal features of a human body without thé need for
invasive surgery. The basic tool of endoscopy 1s the
endoscope (“scope”), which is inserted into the body to be
viewed. Some endoscopic procedures involve the use of a

flexible scope, as in the medical field of gastroenterology,

for example. Other medical procedures, such as arthroscopy or
laparoscopy, use a rigid scope. The scope 1s normally coupled
to a high-intensity light source that transmits light into the
body through the scope, and to a camera head that includes
electronics for acquiring video image data. The camera head
is typically coupled to a video monitor, which displays video
images acquired by the camera.

[0003] In endoscopic surgery, various other medical devices

may be used, such as an insufflator to pump pressurized gas

into body cavities to create more space for viewlng and
working, an electrocautery tool to stop bleeding, and/or
various tools to cut or shape body tissues. These devices are
typically controlled remotely by means such as foot pedals

and/or switches placed on the floor of the operating room,
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which are operated by the surgeon. The foot controls may
control functions such as on/off, speed or intensity,
direction of movement of the tool, mode of operation, etc.
The use of foot controls and the like allows the surgeon to
adjust various modes and settings of the tools (e.g., speed,
intensity) himself, without having to put a tool down, change
hands, touch potentially contaminated surfaces with his hands,
or take his eyes off the patient.

[0004] First generation foot pedals and other types of
remote control consoles typically functioned by relaying
command signals, in the form of electrical impulses, over a
conductive line or cable that physically connected the remote
control console to the device being controlled.

[0005] As technology advanced, the rémote controllers
pecame wireless, thereby allowing a remote control console to
pe located anywhere within the operating room without having
COo run a cable along the floor. Such wireless remote control
consoles (hereafter referred to simply as “remote consoles”)
are typically configured to communicate wirelessly with a
central control unit, which in turn communicates with one or
more medlcal devices that are to be controlled remotely. To
ensure the reliability of the wireless communications, and
prevent any interference or accidental communication with
another nearby wireless device, the remote console is

synchronized with the central controller, thereby assuring

that the central controller will only acknowledge command

signals transmitted by an authorized remote console. The
synchronization process typically involves programming the
central controller to recognize an identification code that
uniquely identifies all wireless communications transmitted by
a specific remote console.

[0006] One method of pairing or synchronizing a remote
console to a central controller involves manually entering a

remote console’s identification code into the central
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controller. Some more advanced systems partially automate the
synchronization process, whereby the central controller can
wilirelessly retrieve the identification code of a remote
console by, for example, reading an RFID tag or barcode on the
console atter the console has been placed into a pairing state
and brought 1into proximity of the central controller.

[0007] Typical remote consoles are configqured to switch off
or enter a “sleep” state after a predefined period of
lnactivity 1in order to conserve battery power. As a result,
when a user wants to synchronize a remote console to a central
controller, he or she must first “awaken” or turn on the
remote console so that the console can communicate with the
central controller and undergo the synchronization pfocess.
Typically a remote console is turned on through some form of
user interaction, such as, for example, the depressing of one
Oor -a sequence of buttons on the remote console.

[0008] Alternatively, a remote console may be configured to
not turn off but instead enter a “semi-awake” state where the
console continues to consume battery power, albeit at a lower
level, thereby allowing the remote console to detect the
initiation of the synchronization process and subsequently
place itself in a full “awake” state. However, according to
this later scheme, the remote console continues to draw
pattery power even when not in use, thereby significantly
reducing the battery life of the console.

[0009] The safety of traditional remote consoles can also
pe compromised due to the failure of a user to “break” any
previous wilreless connections before implementing a new
connection. For example, a remote console is synchronized,

and thus wirelessly connected, to a first central controller

located 1in a first operating room. A user then relocates the
remote console to a second operating room without first
disabling or "“breaking” the wireless connection between the

remote console and the first central controller, which
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typically 1s accomplished through some form of user interaction

such as the depressing of one or more buttons on the console. A

second user, who 1s unaware that the first central controller in

the first operating room remains wirelessly connected to the
remote console, may then synchronize the remote console to a
second central controller located in the second operating room.
As a result, use of the remote conscle to control one or more

medical devices in the second operating room may lead to

erroneous control of one or more medical devices located in the

first operating room since the first central controller
continues to pbe responsive to the command signals wirelessly

transmitted by the remote console.

[0010] Accordingly, what 1s needed 1s a remote control console

system that can be easily turned on or placed in an "awake"
state while reguiring either a minimum amount or no user
interaction. Also needed 1s a remote control console system that
wlll reliably and automatically terminate any previous wireless

connections before a new wireless connection 1s established.

SUMMARY OF THE INVENTION

[0010.1] According to one aspect of the present invention, therec

1S provided a system for controlling at least one medical
device, comprising:
a central control unit i1n communication with and

contreolling at least one medical device; and
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a remote console having at least one user-operable control

and configured to wirelessly transmit console command signals to

the central control unit indicating a state of the at least one
user—-operable control;

wherein the remote console, while in an off state, will
automatically power on 1in response to the remote console being

prought within a predetermined distance of the central control

unlit.

[0010.2] According to another aspect of the present invention,
there 1s provided a method of controlling at least one medical
device by a wireless connection, comprising the steps of:

providing a remote console associated with a unique

identification code and having at least one user-operable

control for remotely controlling at least one function on at
least one medical device;

connecting the at least one medical device to a central
control unit capable of communicating wlrelessly with the remote
consolie;

automatically powerling on the remote console by placing
the remote console withilin a predetermined distance of the
central control unit;

automatically wirelessly synchronizing the remote console
with the central control unit by placing the remote console
within a predetermined distance of the central control unit; and

generating with the synchronized remote console at least
one wireless remote console command signal that is indicative

of a state of the at least one user-operable control.

4a
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BRIEF DESCRIPTION OF THE DRAWINGS

LI.

[0011] One or more embodiments of the present i1nvention are

J—

illustrated by way of example and should not be construed as

being limited to the specific embodiments depicted in the
accompanying drawings, in which like references indicate similar

elements and 1n which:

o

[0012] Figure 1 is a block diagram of a wireless remote control

system i1ncluding a wireless remote console according to certain

embodiments of the invention;

——

[0013] Figure 2 shows an exterior view of a remote console

gr—

according to certain embodiments of the 1nvention;

[0014] Figure 3 1s a block diagram deplcting the components of a

remote console according to certain embodiments of the

invention;

4p
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[0015] Figure 4 is a block diagram depicting the components
of a central controller according to certain embodiments of
the invention; and

[0016] Figure 5 is a schematic of a coil activation circuit

according to certain embodiments of the invention.

DETAILED DESCRIPTION
[0017] As described in greater detail below, a single
wlireless remote console in accordance with the invention
(hereafter referred to simply as “console”) allows a surgeon
or other operator to control one or more medical devices

during an endoscopic medical procedure. The console can

comprise one or multiple controls designed for operation by an
operator’s hand or foot to control a medical device or
devices.

g
p—

[0018] For i1llustrative purposes, consider an example of a

wireless, foot-operated console that includes one or more foot
pedals and/or foot switches to control one or more devices,
including a selection switch to allow selection of the device

to be controlled if multiple devices are connected. In

response to operation of the foot controls, the console
CLransmits signals wirelessly to a central control unit, which
causes the central control unit to select a device to be
controlled and to control the selected'device. The foot
control console may include a rechargeable battery, which may
pe sealed within the console’s housing and charged 1nductively
when the console is placed in a docking station. The central
control unit and the docking station can be separate units or

they can be integrated within a single housing.

I. The Wireless Remote Console and Central Control Unit

[0019] FFigure 1 illustrates one example of a wireless

remote control system where the remote console 14 is

represented by a wireless foot control apparatus in accordance
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with the invention. The system includes an endoscopic caﬁera
21 connected to a first device 24A comprising a camera control
unit (CCU). Also coupled to device 24A is a video monitor 22
to display images acquired by the camera 21. The system also
includes a number of different supporting devices 24B, 24C,
etc., which may include devices ranging from surgical tools
(1.e., an insufflator, an electrocautery tool, a radio
frequency generator, or a cutter/shaver tool) to other devices
utilized in a surgical or clinical environment (i.e., a video
capture device, operating table lights and room lights).
Depending on what they are, one or more of devices 24 may be
able to connect to each other by a common wired communication

medium 25, as are device 24A and device 24B. The wifed

communication medium 25 may be, for example, an IEEE standard

1394 backplane connection, an Ethernet connection, or other
communication medium with similar capability.

[0020] Connecting to each of the devices 24, either
directly or through the wired communication medium 25, is a
central control unit 12 labeled “receiver” in Figure 1. The
remote console 14, represented in Figure 1 as a wireless foot
control apparatus, cooperates with the central control unit 12
to control any of the devices 24 connected to the central
contrdl unit 12. Specifically, in this example, console 14
includes various foot operated pedals, switches and/or other
foot-operated controls which, - when actuated by the operator,

cause the console 14 to transmit control signals wirelessly to

the central control unit 12. In response to control signals

received from the console 14, the central control unit 12

F

communicates with one of the various devices 24 that is

currently selected. This communication may occur over the

wlred communication medium 25, as would be the case with

device 24A or device 24B, or by a direct connection 26 (which
may be analog or digital) to the central control unit 12, as

would be the case with device 24C. The direct connection 26
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may emulate the inputs of a remote control console specific to
the device 24C. Furthermore, one or more controlled devices
24 might communicate with the central control unit 12 only via
a wireless link.

[0021] As the console 14 is wireless, it requires its own
power source. According to one embodiment, this power source
can be one or more replaceable alkaline batteries. In another
empbodiment, the power source comprises one or more
rechargeable batteries that can be removed from the console 14
for recharging. Alternatively, the rechargeable battery or
batteries can be sealed within the housing of the console 14.
In such an embodiment, the housing can be made of molded
plastic or other similar material, making the console 14
lightweight, durable, soakable, and easy to clean. This
approach 1is desirable because, among other reasons, it is

common during certain surgical procedures for considerable

F

amounts of water and/or other fluids to be spilled onto the

P

floor of the operating room. A sealed console housing is

advantageous, therefore, since there is no need for electrical
contacts that are directly exposed to this operating room
environment. In addition, the use of a rechargeable internal
battery reduces the number of electrical cables needed in the
operating room.

[0022] To charge the internal battery, a docking station 16
may pe provided. The console 14 is placed into the docking
station 16, where the battery is charged by means such as

electromagnetic induction. The docking station 16 also serves

as a convenlient holder for the console 14 when the console 14
1s not 1in use.

[0023] Depicted in the illustrative example of Figure 2 is
an exterior view of one possible type of remote console that -
can be used in the present invention. Specifically, Figure 2
depicts a foot-controlled console 14 which is relatively light

in weight and includes a handle 32 that allows the console 14
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to be conveniently picked up and carried by operating room
statf. As shown, the console 14 includes left and right
pedals 36A and 36B, respectively, as well as three foot
operated switches, 1i.e., a left switch 34A, a middle switch
34B, and a right switch 34C. Other embodiments may include a
different combination of pedals, switches, and/or other
controls. The switches 34 may be, for example, simple
pushbutton switches and may be used, for example, to select
different modes of operation of the various devices 24. The
pedals 36A and 36B may be simple potentiometer-type (variable
displacement) foot controls, such as for use in controlling
the speed, intensity, and/or other variable settings of a
medical tool.

[0024] For the remainder of the detailed discussion, all
references to a remote console 14 will presume to mean a foot-
controlled console 14 such as the example illustrated in
Figure 2. However, as previously mentioned, the wireless
remote control system of the present invention is not limited
CO one type or design of wireless remote control console 14,
but instead can be configured for use with virtually any type
and design of console, including, but not limited to, both
foot-operated and hand-operated consoles.

P

[0025] In certain embodiments, the console 14 of Figure 2,

while capable of controlling any of the connected devices 24
of Figure 1, controls only one device at a time. In such
embodiments, one of the switches 34 is used as a selection
switch to allow the operator to select the device 24 to be
controlled. The function of each of the other controls can
vary depending upon which specific device 24 is currently
selected to be controlled. The selection can be accomplished
by simply pressing the designated selection switch repeatedly
to cycle between the different devices 24 connected, either

directly or by a communication medium, to the central control

unit 12.
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[0026] In other embodiments, the console 14 is capable of
controlling two or more devices simultaneously. For example,

two Or more separate switches and/or pedals can be used to
control two or more separate devices 24 at the same time.
Alternatively, the same control on remote console 14 might be
used to control two or more devices 24 connected to the
central control unit 12.

[0027] The central control unit 12 will detect which
devices 24 are present or connected to the wired communication
medium 25 or by direct connection 26. Therefore, the console
14 does not need to have any knowledge of which device 24 is
currently selected, since such knowledge can be maintained
entirely within the central control unit 12. The console 14
simply transmits generic control signals, which the central
control unit 12 receives and translates into other control

signals having the appropriate format and protocol for the

device 24 currently selected device for control. In some

embodiments, the central control unit 12 can receive 1nput
from multiple consoles 14 simultaneously and output the
corresponding control signal to either one or multiple
devices, depending on if the multiple consoles 14 are
controlling the same device or multiple devices.

[0028] Figure 3 shows the components of a wireless remote
console 40 according to one exemplary embodiment of the
invention. As illustrated, the console 40 includes a

conventional programmable microcontroller 42 which couples to

a relatively short-range radio frequency (RF) transmitter 48
and RF receiver 49. The RF transmitter 48 and RF receiver 49
can pbe combined into a single transceiver unit such as, for
example, the Cypress WUSB chip set which works within the 2.4
GHz ISM band. In accordance with other embodiments, the
console 40 may employ alternate transceiver configurations
that operate using other wireless protocols, including 900 MHz

RF, Bluetooth, 802.11 a/b/g, Ultra-Wide Band (UWB) and Zigbee,
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as weli.as non-REF based protocols such as infrared (IR) or
laser.

[0029] Further included in the console 40 is at least one
rechargeable battery 50. Also present is a radio frequency
ldentification (RFID) chip or tag 52 that is either contained
within the console 40, or alternatively, fixedly attached to
the exterior surface of the console 40. The internal
components of the console 40 (i.e., other than the switchés
and pedals) are completely sealed within the housing of the
console 40, which protects those components from damage from
the operating room environment and reduces the risk of
electrical shock and sparks.

[0030] The microcontroller 42 can communicate with the RF
transmitter 48 and RF receiver 49 through, for example, a
standard RS-232 interface. The RF transmitter 48 transmits
control signals to a central control unit, under the control
of the microcontroller 42, in response to user inputs applied

at the foot operated controls (switches 44A, 44B and 44C and
pedals 46A and 46B).

[0031] The microcontroller 42 in each wireless console 40
1s assigned a unique identification (ID) code. This ID code
allows the microcontroller 42 to uniquely identify all the
command signals transmitted by the console 40 by incorporating
1ts ID code into the signals it generates and subsequently
passes on to the RF transmitter 48. The microcontroller ID
code 1s also stored into a memory of the RFID tag 52, thereby
allowlng a central control unit to determine the unique
ldentity of the console 40 by wirelessly reading the RFID

tag 52.

[0032] Also included in the console 40 is a coil switching
circult 54 that is capable of powering the remote console 40
on or off by disrupting the flow of electrical current from
the battery 50 to the microcontroller 42. As will be

discussed in greater detail below, the coil switching

10
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circult 54 1is placed in a “closed” state, thereby permitting
the battery 50 to power the microcontroller 42, when the coil
switching circuit 54 is subjected to an electromagnetic field
(EMF) of a particular frequency or frequencies.

[0033] Figure 4 1s a block diagram of a central control
unit 60 according to one embodiment of the invention. As
shown, the central control unit 60 includes a programmable
microcontroller 62, a wireless receiver 66 and wireless
transmitter 68 (or, alternatively, a combined transceiver), a
power supply 76, a network adapter 70, and one or more output
1ndicators 64. The microcontroller 62 controls the overall
operation of the central control unit 60. The microcontroller
62 may, 1in other embodiments, be replaced by one or more other
forms of control devices capable of performing the same role,
such as a programmable general-purpose or special-purpose
microprocessor, ASIC, etc. The wireless receiver 66 receives
control signals transmitted from the console 40 as described
above with respect to Figure 3, while the wireless transmitter
68 dispatches signals from the central control unit 60 to the
wireless console 40. The microcontroller 62 may communicate
with the RF receiver 66 and RF transmitter 68 through various
means, 1ncluding, for éxample, a standard RS-232 interface.
The power supply 76 provides regulated power for the central
control unit 60, based on power supplied from any available
extgrnal power source.

[0034] Also included within the central control unit 60 is
a radio frequency identification (RFID) reader 74 which

generates a relatively weak electromagnetic field. When an

RFID tag 1s brought within close proximity to the RFID reader
/4, the tag picks up the electromagnetic energy and begins
communicating with the RFID reader 74. More specifically, the
electromagnetic field being generated by the RFID reader 74
pecomes uniquely modulated in a predetermined manner when a

RFID tag 1s in close proximity. It is by this means of

11
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modulating an electromagnetic.field that the RFID tag
communicates information, such as an ID code, to the RFID
reader 74.

[0035] In addition to communicating information such as ID
codes, the electromagnetic field generated by RFID reader 74
can also be utilized as a triggering mechanism for turning on
a remote console. As will be discussed in detail below, a
remote console 40, such as that depicted in Figure 3, can be
configured to “awaken” or turn on when the coil swiltching
circuit 54 of the console 40 is brought into the presence of
the electromagnetic field generated by the RFID reader 74 of
the central control unit 60.

{0036] The central control unit 60 also includes one or
more output i1ndicators 64 which are used to communicate
various information to the user of the system, including
indicating which device or devices 24 (Figure 1) are currently
selected. The output indicator(s) 64 may include, for
example, one or more light-emitting diodes (LEDs), liquid
crystal displays (LCDs), audio speakers, or the like.

[0037] Depending upon which of the devices 24 1is currently
selected, the microcontroller 62 uses the control signals
received by the wireless receiver 66 to generate commands
and/or other control signals directed to a particular device
24 on the wired communication medium 25. The microcontroller
62 1s programmed to generate specific commands or other

control signals in a format and/or protocol that is

appropriate for the currently selected device 24. The
microcontroller 62 causes the network adapter 70 to transmit
Cthese generated commands onto the wired communication
medium 25.

[0038] The network adapter 70 can be, for example, a
standard IEEE standard 1394 adapter, while the wired
communication medium 25 is, for example, an IEEE 1394

packplane. 1In that case, the central control unit 60 can use

12
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standard IEEE 1394 protocols to identify the other devices
that are connected to the backplane. In still other
embodiments, the central control unit 60 can accommodate
communication mediums other than IEEE 1394, such as, for
example, connections designed for devices such as the
Assignee’s Integrated Device Network (SIDNE®) Control System
and Total Performance System (TPS), as well as Assignee’s
Radio Frequency Ablation System (SERFAS™) .

[0039] In certain embodiments, the central control unit 60
can also (or instead) have one or more “direct” (1L.e., non-
network) connections 26 to a controlled device 24, as
previously mentioned and shown in Figure 1. 1In such
embodiments, the central control unit 60 includes a
communication adapter 72 to couple the microcontroller 62 to
the direct connection 26. In certain instances, a direct
connection 26 may be implemented as a connection between the
central control unit 60 and a device 24 with no other devices
Or adapters coupled between them, while in other cases, a
direct connection 26 may be implemented by connecting the
central control unit 60 to a device 24 through a separate,
eXternal adapter ("dongle") that emulates the network

connection for the central control unit 60.

IT. Coil Switching Circuit

[0040] As mentioned above, the remote console 40 of Figure
3 1s configured to automatically “awaken” or turn on when the
console 40 1s brought into proximity of the central control
unit 60 so as to be exposed to the electromagnetic field(s)
generated by the RFID reader 74 contained within the central
control unit 60. This automatic turning on of the remote
console 40 1in response to exposure of a particular
electromagnetic field is the responsibility of the coil

switching circuit 54 that is part of the remote console 40.
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[0041] Figure 5 1s a circuit diagram of a coil switching
circuit 54 according to one embodiment of the invention. As
illustrated 1n Figure 5, the coil switching circuit 54
comprises a coll 56 for detecting the electromagnetic field
generated by the RFID reader 74 when the remote console 40 is
brought into proximity of the central control unit 60. It
should be noted that coil 56 (hereafter referred to as
“secondary coil 56”), 1is separate from the coil or antenna
(hereafter referred to as “primary coil”) contained within
traditional RFID tags, such as RFID tag 52. Also included in
coil switching circuit 54 are capacitors Cl and C2, dual diode

series DN1 and DN2 as well as diode D2, resistors Rl, R2 and

R3, and transistor T1.

[0042] Secondary coil 56 1is configured or “wound” to have
an 1nductance generally corresponding to the frequency or
frequencies of the electromagnetic field generated by the RFID
reader /4. As a result, secondary coil 56 is able to detect
the electromagnetic field generated by the RFID reader 74, and
subsequently cause the remote console 40 to turn on or “wake

up” and enter an active state. More specifically, the

electromagnetic field generated by the RFID reader 74 induces

an electrical current in the secondary coil 56 when the remote
console 40 1s in proximity to the central control unit 60.

The 1nduced electrical current subsequently charges capacitor

Cl. The voltage differential across capacitor Cl establishes

an electrical current that is directed by the dual diode

series DNl and DN2 to flow through resistor R1 and
subsequently through the three parallel components comprilising
capacitor C2, diode D2 and resistor R2. This subsequently
establishes a sufficiently large enough voltage differential
to cause transistor Tl to switch operating states, resulting
1n the activation of the reﬁote console 40 and initiation of a

wireless connection between the console 40 and central control

unit 60.
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I11. General Operation of the Wireless Remote Control System

[0043] According to one embodiment of the invention
previously discussed, synchronization between a wireless
remote console 40 and central control unit 60 is accomplished

by means of radio frequency identification (RFID).

Specifically, during the manufacturing process, the unique ID
code that is assigned to each microcontroller 42 contained
within each console 40 is read or obtained. This unique ID
code 1s then written to a RFID chip or tag 52. This newly

written RFID tag 52 is then sealed within or mounted upon the

console 40 from which the ID code was first obtained.

[0044] In order to synchronize and thus establish a
wilreless connection between the wireless console 40 and the
central control unit 60, a user picks up the console 40, which
1s “asleep” or powered down,'and brings the console 40 next to
the central control unit 60. More specifically, the area of

the console 40 that contains the RFID tag 52 is aligned with

the RFID reader 74 of the central control unit‘60. The remote
console 40 is then brought into close proximity (e.g., a
couple of inches) to the central control unit 60, thereby
displacing the secondary coil 56 of the coil switching circuit
04 within the electromagnetic field being transmitted by the
REID reader 74. |

[0045] The displacement of the remote console 40 into close

field being transmitted by the RFID reader 74. This leads to
the generation of an electrical current in the coil activation
circuit 80 due to the secondary coil 56 being configured to
have an inductance generally corresponding to the frequency (s)
of the electromagnetic field being generated by the RFID
reader 74. The amount of electrical current induced in the
coll activation circuit 54 is sufficient to activate

transistor Tl, which subsequently leads to the powering up of

15



CA 02700519 2010-03-23
WO 2009/064346 PCT/US2008/012142

microcontroller 42 and the “awakening” of the remote

console 40.

[0046] Displacement of the remote console 40 into close
proximlity to the central control unit 60 also results in the
placement of the RFID tag 52 within the electromagnetic field
being generated by the RFID reader 74. Similar to the coil
activation circuit 54, an electrical current is also induced
in the RFID tag 52, leading to the generation of a second
electromagnetic field by the RFID tag 52. Compared to the
first field generated by the RFID reader 74, the second
electromagnetic field generated by the RFID tag 52 is
modulated to 1nclude a signal representing the unique ID code
stored 1n a memory of the RFID tag 52 and representing the ID
code of the microcontroller 42 of the remote console 40. The
RFID reader /4 detects this second, modulated electromagnetic
field being generated by the RFID tag 52, thereby allowing the
central controller 60 to wirelessly determine the unique
identity of the remote console 40 once it is brought into
proximity of the central controller 60.

[0047] Accordingly, the act of bringing the remote console

40 1nto proximity of the central controller 60 results in two

initial actions, including the automatic “awakening” or

powering up of the remote console 40, and the wireless

identification of the remote console 40 by the central

controller 60. After the remote console 40 has been

ldentified, the central controller 60 initiates the “paliring”
process whereby the remote console 40 and central controller
60 are synchronized so as to establish a reliable wireless
connection between them. For additional information on the
subsequent "“pairing” process, please see U.S. Patent
Publication No. US2006-0116667, entitled “Apparatus and Method
for Synchronizing A Wireless Remote Control To A Central
Control Unit So As To Allow Remote Control Of A Medical Device
Over A Secure Wireless Connection”, the disclosure of which is

herein incorporated by reference in its entirety.
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IV. Advantages of a Wireless Remote Control System Containing

a Coil Activation Circuit

[0048] A medical device remote control system according .to
the embodiments described above provides several advantages
over more traditional remote controllers. By utilizing a coil
activation circuit 54 such as that depicted in Figure 5, the
remote console 40 can be configured to automatically power on
and lnitiate a wireless connection with the central controller
60. The only action required by a user to initiate the
powering on and wireless synchronization sequence is the
temporary positioning of the remote console 40 in proximity to
the central controller 60. In contrast, more traditional
remote control systems elther require the remote console to
remain powered on in a “semi-awake” state, thereby consuming
battery power, or alternatively require a user to manually
power on the remote console before initiating a wireless
connection.

[0049] Unlike more traditional remote control systems such
as those utilized in consumer applications and home
environments, the system described in the embodiments above
possesses the further advantage that it does not require the
generation or receipt of a specific command or coded wireless

signal to initiate the powering on of the remote console 40.

Instead, the remote console 40 automatically powers on simply
1n response to the presence of an electromagnetic field
comprised of one or more predetermined frequencies.

Accordingly, the remote console 40 does not need to be

programmed to recognlize a specific activation or power on

command.

[0050] The medical remote control system disclosed in the
present application provides for a remote console that does
not require any electrical contacts on the housing of the
console that would be directly exposed to an operating room
environment. This allows for a sealed console housing that is
soakable or sterilizable. Furthermore, the remote console 40

as described in the embodiments above require no electrical
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connection between the RFID tag 52 and the internal circuitry
that allows the remote console 40 to automatically power on in
response to the presence of an electromagnetic field. The use
of an electrically isolated RFID tag 52 that can be adhered to
the housing of the console, and later removed if necessary,
results 1n a remote console 40 that is easier to manufacture
and mailntain.

[0051] According to an additional embodiment, the coil
activation circuit 54 can be configured to automatically power
on the remote console 40 while also automatically terminating
any previous pairing between the remote console 40 and a
central controller 60. As a result, the safety of the remote
control system 1s not affected when a user fails to terminate
any previous pairing, and thus fails to break an existing
wireless connection with a first central controller 60, before

pairing the remote console 40 with a second central

controller 60.

V. Additional Embodiments

[0052] According to an additional embodiment of the
invention, the remote console does not include the coil
activation circuit 54 as depicted in Figure 5, but instead
incorporates a reed switch or hall-effect sensor-based circuit
that detects the presence df an electromagnetic field. As in
the previous embodiments, the remote console is configured to
automatically power on and initiate a wireless connection when
the console is brought into proximity of the central
controller.

[0053] According to another embodiment, the system includes
a remote console that utilizes one of optical, acoustic and
reflective infrared sensing technology to trigger the
automatic powering on of the remote console.

[0054] Although the present invention has been described

with reference to specific exemplary embodiments, it will be
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recognized that the invention is not limited to the
embodiments described, but can be practiced with modification
and alteration within the spirit and scope of the appended
claims. Accordingly, the specifica<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>