
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(10) International Publication Number
(43) International Publication Date

1 October 2009 (01.10.2009) WO 2009/120608 Al

(51) International Patent Classification: (74) Agents: GRATTON, Max, Stephen et al; Dish Network
G06F 3/033 (2006.01) H02J 9/00 (2006.01) LLC, Legal Department, 9601 S. Meridian Blvd., Engle

wood, CO 801 12 (US).
(21) International Application Number:

PCT/US2009/037871 (81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

(22) International Filing Date: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
20 March 2009 (20.03.2009) CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,

(25) Filing Language: English EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,

(26) Publication Language: English KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,

(30) Priority Data: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,

12/056,8 19 27 March 2008 (27.03.2008) US NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA,

(71) Applicant (for all designated States except US): UG, US, UZ, VC, VN, ZA, ZM, ZW.
ECHOSTAR TECHNOLOGIES LLC [US/US]; 90 In

verness Circle East, Englewood, CO 801 12 (US). (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

(72) Inventor; and GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
(75) Inventor/Applicant (for US only): REAMS, William, R. ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

[US/US]; 10644 E. Maplewood Dr., Englewood, CO TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
801 11 (US). ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR),

[Continued on next page]

(54) Title: REDUCTION OF POWER CONSUMPTION IN REMOTE CONTROL ELECTRONICS

(57) Abstract: A remote controlling device (100) is disclosed that in

cludes one or more motion sensors (120, 130, 140) configured to
sense a motion of the device. The remote control further includes a
capacitive sensor (150) and a power source (405). The capacitive
sensor selectively couples the power source to the one or more m o
tion sensors.

FIG 1C



OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, Published:
MR, NE, SN, TD, TG) . — wi.th i.ntternatti.onal, search, reportt (,A.rtt. 21, (/3)j



Reduction of Power Consumption in Remote Control Electronics

Field of the Invention

The present invention relates generally to remote control electronics,

and more particularly to an apparatus and method to conserve power consumption of

remote control electronics.

Background Art

[002] Electronic devices are ubiquitous in society and can be found in

everything from toaster ovens to set-top cable boxes. With the proliferation of

integrated circuitry, these electronic devices are becoming more and more

sophisticated. Many of these electronic devices—especially consumer electronic

devices— include the ability to be remotely controlled by a user. The user expects to

be able to harness the full functionality of the particular electronic device remotely,

and therefore, the remote control electronics are aiso becoming more and more

sophisticated. This increased sophistication of the remote contro! electronics

presents special power consumption problems because the remote contro!

electronics are usually battery powered.

[003] Thus, there is a need for an apparatus and method for reducing power

consumption of remote control electronics.

Brief Summary

[004] A remote control capable of controlling multiple pieces of remote

electronic devices, such as a set-top box receiver, game console or a display screen,

is disclosed. The remote control may control remote electronic devices, for example,

by actuating buttons on the remote control, or by moving the remote control spatially

with respect to the electronic device being controlled.

[005] This remote control implements power saving features that include a

capacitive sensor that selectively couples at least certain power consuming elements

of the remote control electronics to a power source, which may be batteries. The



capacitive sensor selectively couples the power consuming eiemeπts to the power

source based on whether or not a user is holding the remote control.

[006] One embodiment includes a device further including at least one

control interface for controlling an electronic component, at least one power source,

one or more motion sensors configured to sense a motion of the device; and a

capacitive sensor selectively coupling the one or more batteries to the one or more

motion sensors or other elements.

[007] Another embodiment includes a method of operating a wireless

remote control device, including the acts of generating one or more signals indicative

of the wireless remote control device's motion, transmitting the one or more signals

to one or more remote electronic devices, detecting a capacitance, comparing the

capacitance to an expected value; and in the event the capacitance is within a range

of expected vaiues, entering a Sow power mode.

[008] Yet another embodiment includes a broadcast receiver system

including a set-top box receiver, a remote controlling device further including one or

more buttons, one or more batteries, one or more motion sensors configured to

indicate a user's movement with respect to a screen; and a capacitive sensor that

selectively couples the one or more batteries to the one or more motion sensors.

Brief Description of the Figures

[009] Fig.1A depicts an oblique view of an exemplary remote control

according to one embodiment;

[0010} Fig. 1B shows a phantom perspective view of the remote control

including additional components;

[0011] Fig. 1C illustrates a top plan view of the remote control with capacitive

sensors;

[0012] Fig. 2 illustrates the remote control operating one or more exemplary

remote electronic devices; and

{0013] Fig. 3A depicts a cross sectional view of the remote control showing

the capacitive sensors;



[0014] Fig. 3B shows a schematic representation of the capacitive sensor;

[0015] Fig. 3C represents the cross sectional view of the remote control from

Fig. 3A, including an overlay;

[0016] Fig. 4 depicts a block diagram of the remote controi;

[0017] Fig. 5 illustrates an exemplary detection circuit; and

£0018] Fig. 6 represents an algorithm performed by the remote control.

[0019] The use of the same reference symbols in different drawings indicates

similar or identical items.

Detailed Description

[0020] The following discussion describes various embodiments that may

reduce consumption in certain electronic devices. Although one or more of these

embodiments may be described in detail, the embodiments disclosed should not be

interpreted or otherwise used as limiting the scope of the disclosure, including the

claims. In addition, one skiiied in the art will understand that the following description

has broad application, and the discussion of any embodiment is meant only to be

exemplary, and is not intended to intimate that the scope of the disclosure, including

the claims, is limited to these embodiments. References to "control interface" should

be interpreted as including, but not limited to, buttons, touchpads, switches, and the

like.

[0021] One embodiment takes the form of an apparatus for reducing power

consumption in remote control electronics. The embodiment may include a remote

controi capable of controlling multiple pieces of remote electronic devices, such as a

set-top box receiver or a display screen. Control may be exercised by, for example,

actuating buttons on the remote controi, contact with a touchpad, or may be through

moving the remote control spatially with respect to the electronic device being

controlled. For example, the remote control controls the position of objects and/or

icons displayed on a display screen by moving the remote control spatially relative to

the screen.



[0022] The embodiment may further include a capacitive sensor that

selectively operationally couples at least certain power consuming elements of the

remote control electronics to a power source based on whether a user is holding the

remote control Exemplary portions of the remote control device that may be

selectively coupled to and from the power source include gyroscopes,

acceierometers, touch pads, data link circuitry and so forth.

[0023] Fig.1A depicts a top perspective view of an exemplary remote control

100 according to a first embodiment. It should be noted that although the remote

control 100 is shown as a single handheld device, other implementations are

possible. For example, the remote control 100 may be implemented in the form of a

remote keyboard or multiple handheld devices, in any event, the remote control 100

is powered by one or more batteries (not shown) and includes one or more buttons

110. These buttons 110 allow a user of the remote control 100 to activate and

deactivate one or more remote electronic devices 200, as shown in Fig. 2 . The

remote electronic devices 200 that are controllable with the remote controi 100 may

be any variety of electronics, such as set-top boxes (STBs), TVs, digital video

recorders (DVRs) for other receivers used in receiving television programming across

any suitable wired or wireless network. One such STB is the ViP722ksu model

manufactured by EchoStar Technologies LLC of Englewood, CO, United States.

[0024] The remote control 100 and the remote electronic devices 200

communicate using many different signal types and communication protocols. For

exampie, as shown in Fig. 1A the remote control 100 may utilize radio frequency

(RF), infrared (IR), Bluetooth, ZigBee, EC-Net, etc., transmitters and receivers 115 to

communicate with the eiectronic devices. Exemplary transmit and receive protocols

include IEEE 802.15.1 and 802.15.4.

[0025] The remote control 100 may be configured to provide the entire

functionality of the remote electronic device being controlled. Referring still to the

exemplary embodiment shown in Fig. 2 , the electronic devices 200 may couple to a

television 210. The electronic devices 200 may couple to the television 210 in many

ways, both physically and electrically, and that they may be a single unit. Likewise,

the electronic devices may operationally couple to another device or, in some

embodiments, no device at all. Regardless of their implementation, the television

210 and/or remote devices 200 may be configured to present a user selection menu

220 to the user. User selection menu 220 may be manipulated by the user of the

remote control 100 to select various options presented on the television 210. As one



example, as shown in Fig. 2, the user selection menu 220 may be used to adjust a

siider 230 in order to display different movies available for purchase in some

embodiments, the user selection menu 220 may appear to move not only in the X

and Y directions, but also the Z direction. The remote control 100 may use several

different mechanisms for controlling the user selection menu 220.

[0026] Referring back to Fig.1 A, a touch pad 120 is shown by which a user of

the remote control 100 can move the user selection menu 220. Alternatively, as

shown in the phantom perspective view of Fig.1B, the remote control 100 may

include one or more gyroscopes 130 and/or accelerometers 140 for detecting a

user's movement of the remote contra! in three dimensions and, consequently, the

user's desired movement of the user selection menu 220. Regardless of whether the

remote control 100 uses the touch pad 120, the gyroscopes 130, or the

acceierometers 140, operating these devices may cause the remote control 100 to

draw heavily from its internal power supply (such as a battery). In one embodiment,

the remote control 100 includes one or more capacitive sensors 150 that detect

whether the remote control 100 is being held by a user and may facilitate adjusting

the power consumption of high current consuming circuitry accordingly. In one

example, the capacitive sensors 150 are placed along the periphery of the remote

control 100 where the user's hands touch the remote control 100, but they may be

located anywhere on the remote control 100. Fig. 1C illustrates a top plan view of

the remote control 100 showing the capacitive sensors 150 on opposite sides of the

remote control 100.

|0027] Alternatives to capacitive sensors may be used without departing from

the spirit and scope of the disclosure. For example, in some embodiments, inductive

or resistive sensors may be used that detect the electrical properties of a user's body

by forming an electrical network with the user's body.

[0028] Similarly, the capacitive sensors may be used on remote devices

other than the handheld remote controls depicted in Fig. 1A-1C. For example,

instead of being implemented in a handheld remote, the concepts may be applied to

head gear or chest straps worn by the user.

[0029] Fig. 3A represents a cross sectional view of the remote control 100,

with the capacitive sensor 150 shown in detail in one example, the capacitive

sensor 150 includes a plurality of electrodes 310 and 320, such as one or more

positive electrodes 310 as well as one or more negative electrodes 320. The positive



ana negative electrodes 310 and 320 are sandwiched between a cheiectπc 330 Note

that the positive electrode 310 s separated from the negative electrodes 320 by

distances o , and O In some embodiments, distances d and d are equal to each

other, although m other embodiments they may not be Fig 3B shows a schematic

^presentation of the totai capacitance Cro the capacitive sensor 150 from Fsg

3A with nodes 310 and 320 indicating the positive and negative connections The

total capacitance C 0rfit is equal to the contributions of C and C 2 that correspond to

distances a and d 2 as shown in Equation (1), where A corresponds to the surface

area that e ecTodes 310 and 320 have in common and ε reflects the dιe!ectπc

constant of the material 330

[0030J Mote that in the even: that the distances d and d 2 are not equa! and/or

different materials with different dielectric constants are used in the gaps between the

positive and negative electrodes 310 and 320, then separate dielectric constants ι

and ε may De -effected in the calculation as shown n Equation (2), beiow In such a

case, £ i reflec s the dielectric constant of the materia! in the distance d>, and εz

ref'ects the dielectric constant oi the material in the distance d ? n some

embodiments e value of C T O - L S tuned by varying the thickness of the dielectrics

of the materia! 330—i e , modifying distances d i and Cf2 Fo- example redunαant

electrodes ma be implemented in place or in addition to either electrodes 310 or

320, and during operation the value of C TOTAI IS tuned by selectively coupling in and

OUT these redundant electrodes

[0031] Referring stili to Fig 3B, a capacitor C HJMAN schematicaliy represents

the capacitance resulting from a user picking up the remote control 100 Capacitor

t AN genera, y has a value less than 300 pF, although in some implementations,

tnis value s nuch smaller it should be recognized that regardless of the

implementation specific size of C HUMAN , C HUMAN relates to an expected capacitance

value associated with the user holding the remote control 100

[0032] Referring again to Fig 3A, the capacitive sensor 150 may be

implemented ir a variety of forms, including as traces on either rigid circuit boards or



flexible circuit boards. Regardless of whether the capacitive sensor 150 is

implemented on rigid or flexible circuit boards or in another fashion, the positive and

negative electrodes 310 and 320 may be maintained substantially parallel such that

the separation distances (J 1 and d2 remain constant over the separation area A. in

some embodiments, the positive and negative electrodes 310 and 320 are

Implemented in unused space along the circuit board housing additional electrical

components of the remote contro! 100. Additionally, in some embodiments, the

capacitive sensor 150 running along the periphery of the remote control may be

covered by an overlay 340 (see Fig. 3C) to protect the positive and negative

electrodes 310 and 320. Fig. 3C represents the cross sectional view of the remote

control from Fig. 3A including an overlay. The overlay 340 may be any variety of

materia!, such as plastic or glass, and Equations (1) and (2) would be modified

accordingly to reflect the new value for C TQTAL accounting for the dielectric of overlay

340.

[0033] Fig. 4 is a block diagram of the remote control 100 according to some

embodiments. As shown, the remote control includes a microprocessor 400 that

couples to the buttons 110, the touch pad 120, the gyroscopes 130, the

acceierometers 140, the transmitter/receiver block 115, the capacitive sensor 150,

batteries 405 and sensing circuitry 410. During operation, the microprocessor 400

transmits and receives signals to these system components and enables one or

more of them to enter a low power state depending upon readings from the

capacitive sensor 150. The low power state may include selectively decoupling one

or more of the touch pad 120, the gyroscopes 130, and/or the acceierometers 140

from the batteries 405, while still allowing the microprocessor 400 to be coupled to

the batteries 405. in this manner, the microprocessor 400 may receive indications

from the capacitive sensor 150 as to whether a user is holding the remote control

100.

[0034] Alternatively, instead of microprocessor 400, a switch 415 (such as a

single transistor) may be used to shut down any portion of remote control 100 based

on the presence of a predetermined capacitance. Another alternative is that a device

may have an enable/disable function that can be controlled by the sense circuitry

410. In yet another alternative, power to the remote control 100 may be provided via

a voltage regulator in the event that the power required by the remote contro! does

not match the power provided by the batteries 405. Accordingly, the switch 415 may

be coupled to an enable/disable function of such a regulator instead of the batteries



405. In stli! other embodiments, during low power mode, the microprocessor 400

may adjust the frequency of communication between the transmitter/receiver block

115 and the device that the remote control 100 is controlling, or alternatively, the

information communicated between the remote control 100 and the device that the

remote control 100 is controlling.

[00353 Fig. 5 illustrates one of the many exemplary detection circuits that may

be implemented as sense circuitry 410. The exemplary circuit 410 includes a current

source 510 that couples to a power source, which in the case of the remote control

100 is the batteries 405. The current source 510 couples to the capacitance shown

in Fig. 3B, C TCTAL d optionally CHUMAN when present, through a switch 520 that is

controlled by an amplifier 530. In some embodiments, the amplifier 530 is

incorporated within the microcontroller 400. The amplifier 530 has a negative

terminal coupled to a reference voltage VW and a positive terminal coupied to CTOTAL

(and optionally C HUMAN when present). The output of the amplifier 530 controls the

switch 520 to provide negative feedback and maintain the voltage at the positive

terminal of the amplifier at \W. In the event that a user is holding the remote control

100, the capacitance C HUMAN s present and C HUMAN is electrically in parallel with

C TOTAL , which increases the value of the capacitance at the positive node of the

amplifier 530. increasing the capacitance at the positive terminal of the amplifier 530

decreases the overall voltage. The amplifier 530 provides negative feedback by

regulating switch 520 to allow more current to flow in the combination of C TOTAL and

C HUMAN - is, in tu rn . increases the voltage at the positive terminal of the amplifier

530 until it equals the voltage VW again. The microprocessor (from Fig. 4) also

couples to output of the amplifier 530 to monitor whether the amplifier 530 is taking

action to correct for the presence of C HUMAN - The microprocessor 400 may perform

various signal processing tasks on this data, including determining whether a user is

holding the remote 100, de-bouncing the circuit 410, and/or re-calibrating C TGTAL by

using the redundant connections described above.

[0038] Fig. 6 illustrates an exemplary algorithm 600 implemented by the

remote control 100 according to some embodiments, in block 610, the capacitive

sensor 150 determines if someone is holding the remote control 100. The acts

performed in block 610 may be performed using the circuitry 410 shown in Fig. 5 . In

block 615, a timer is initiated. The timer may be initiated from within the

microprocessor 400, or elsewhere using specialized timer circuitry. This timer may

be initialized each time a user has moved the remote control With the capacitance



measured from block 810, the microprocessor 400 may then determine, in decision

block 620, whether the capacitance is equal to or below C TOTAL (i.e., the user is noi

holding the remote control 100) or greater than this value (i.e., the user is holding the

remote control 100). if the capacitance has not changed and stiii equals C-OΓAL, the

microprocessor may cause the remote control 100 to enter a low power mode by

powering down one or more of the power intensive modules as shown in block 630.

For example, the gyroscopes 130 and/or acceierometers 140 may be powered down.

If, on the other hand, the capacitance has changed and now exceeds C TOTAI (e.g.,

OHUMA !- has been added to the standard capacitance) the microprocessor may cause

the remote control 100 to wake up from a low power mode as shown in block 640.

This may include waking up one or more of the modules previously powered down in

block 630. In one embodiment, the time it takes to wake up the remote control 100

from the low power mode may be iess than or equal to 100 milliseconds. In block

650, if the user has been holding the remote control 100 for an extended period of

time without movement, then the microprocessor may direct the sense circuitry to

enter a low power state. For example, the sense circuitry 410 may be directed to

power down every 50 milliseconds if the timer indicates no movement of the remote

control.

[0037] The frequency with which algorithm 600 is executed by the remote

control 100 may vary based on the operational state of the remote control 100. For

example, if the remote control 100 is in a low power mode algorithm 600 may be

executed iess frequently (based on value of initiated timer) than if the remote control

100 is "woken up".

[0038] The foregoing merely illustrates the principles of the invention.

Various modifications and alterations to the described embodiments will be apparent

to those skiHed in the art in view of the teachings herein it will thus be appreciated

that those skilled in the art will be able to devise numerous systems, arrangements

and methods which, although not explicitly shown or described herein, embody the

principles of the invention and are thus within the spirit and scope of the present

invention. From the above description and drawings, it will be understood by those of

ordinary skill in the art that the particular embodiments shown and described are for

purposes of illustration only and are not intended to limit the scope of the present

invention. References to details of particular embodiments are not intended to limit

the scope of the invention.



Claims

What is claimed is

1 A device, comprising

at least one control interface for controlling an electronic component,

at least one power source,

one or more motion sensors configured to sense a motion of the device, and

a capacttive sensor selectively coupling the one or more batteries to the one or

more motion sensors

2 The deuce of claim 1 wherein the capacitive sensor selectively couples based

on whether a u e is holding the device

3 The device of claim 2, wherein the one or more motion sensors are selected from

the group consisting of an acce Ie rometer, a gyroscope, and a touchpad

4 The device of claim 1, further comprising one or more wsreiess transmitting and

receiving devices, wherein the capacitive sensor selectively couples the one or mo e

batteries to e one or more wireless transmitting and receiving devices

5 The dev ce of claim 1, wherein the capacitive sensor that selectively couples the

at least one power source to the one or more motion sensors occurs in a predetermined

eπod of time

6 The dev ce of claim 1, further comprising a printed circuit board (PCB), where.n

the capacitive sensor comprises traces on the PCB

7 The dev ce of claim 6 , wherein PCB utilizes at least two different dielectric

Tiaieπals between the traces

8 The devce of claim 6 furthet comprising a housing, wherein the capacitive

sensor is located along the periphery of the housing



9 . The device of claim 1. wherein the remote electronic device further comprises a

screen and the user 's movement of the wireless remote controlling device corresponds

to moving one or more user selection devices on the screen.

10. A method of operating a wireless remote control device, comprising the acts of;

generating one or more signals indicative of the wireless remote control device's

motion;

transmitting the one or more signals to one or more remote electronic devices;

detecting a capacitance;

comparing the capacitance to an expected value; and

in the event the capacitance is not equal to the expected value, entering a low

power mode.

11. The method of claim 10, wherein the act of transmitting further comprises the act

of controlling the position of one or more user selection devices on a screen based on

the remote control device's motion.

12 . The method of claim 10, wherein the act of entering a low power mode further

comprises decoupling at least a portion of power from a motion sensor selected from the

group consisting of: an acceierometer, a gyroscope, and a touchpad.

13. The method of claim 10, wherein the act of entering a Sow power mode further

comprises the act of enabling a reduced set of operations of a microprocessor.

14. The method of ciaim 10, wherein the act of entering a low power mode further

comprises the act of enabling a reduced set of operations of a motion sensor.

15. The method of claim 10 . wherein the act of entering a low power mode further

comprises the act of reducing data transmission from the remote control device.

16. The method of ciaim 10, wherein in the event the capacitance is not equal to the

expected value, enabling one or more motion sensors.



17. The method of claim 16, wherein in the event that the capacitance does not

equal the expected value for a predetermined period of time, determining whether the

one or more motion sensors are changing, and in the event that the one or more motion

sensors are not changing for the predetermined period of time, disabling the one or more

motion sensors.

18. The method of claim 16, wherein the act of enabling one or more motion sensors

occurs within a predetermined period of time.

19. The method of claim 10, further comprising the act of modifying the capacitance

based upon the act of detecting a capacitance.

20. A broadcast receiver system, comprising:

a set-top box receiver;

a remote controlling device, comprising:

one or more buttons;

one or more batteries;

one or more motion sensors configured to indicate a user's movement

with respect to a screen; and

a capacitive sensor that selectively couples the one or more batteries to

the one or more motion sensors.

2 1. The broadcast receiver system of claim 20, wherein the capacitive sensor

selectively couples based on whether a user is holding the wireless remote controlling

device.
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