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1. Field of the Invention The present invention
wol2aee@s2119 poi nting devices. Mre particul arl werist2o0s5/000372
present invention relates to power saving circuits

for wireless optical mce. 2. Description of the

Rel ated Art The personal conputer market has evol ved

' [ f rtabj it and user access.
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shares of the market. Wth this increased enphasis on
portability, nore stringent demands have been pl aced

on batteries and power saving features to extend

battery life. BEkHh pd BN devi ces,
portability has becone an issue for both |aptops and

eskt teers... Wreless optical pointing devices
g'uch g’gel%ggg]%&yl%l@f’so grown in popularity. One ‘
drawback to the use of wireless optical mce is the
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Typically, conventional w relessS or cordless mce
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circuits are conventionally designed to cause the

20Us eDeseritRnad the Reatddesgover savi ng node upon
initiation of activity. Unfortunately, the

determ nation that nouse activity has commenced
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power in a standby state. That is, WO 2006/ 052219
SARs8CR05] POO3N2 laptap @htiekert haviaiaeiefediacrelidily sMUS®T the
activity has recommenced, a series of optical pulses

Rbatket. With this increased emphasis on portability, more stringent demands have been

placed on batteries and power saving features to extend battery life. Even with peripheral
pointing devices, portability has become an issue for both laptops and desktop computers,
Wireless optical pointing devices such as mice have also grown in popularity. One
drawback to the use of wireless optical mice is the increased power consumption even

during sleep modes.

Typically, conventional wireless or cordless mice include a power saving circuit

“that is initiated afier a predetermined period of inactivity. These circuits are
“conventionally designed to cause the mouse to emerge from the power saving mode upon
initiation of activity. Unfortunately, the determination that mouse activity has commenced

requires that the mouse consume considerable battery power in a standby state. That s,




sent periodically. Al though the frequency of these
emtted pulses is considerably | ess than the
correspondi ng frequency during the active node, the

wol memosarie still emtted at several tines perrcISEans/000372
and result in depletion of the battery faster than
desired. It is therefore desirable to provide an
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j ncl udes sh bButton switch, an optical se r .
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to transmt to the optical sensor circuit a |ogic,
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button switch for a period greater than or equal to
debieatdé RO EldsTan @dplovedpovie khvigk cifcuit foe wiveldsd moibtirgriemices.

a logic low signal in response to depression of the ,

push button switch for a period | ess than the

predet erm ned first period. The optical sensor circuit
IMMARY OF THE INVENTHINh signal by entering a power
‘'savi ng node wherein an optical sensor in the optical
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in the optical sensor circuit to the power source.
ety atidragroceserre Theiportessenis configirgd odeansmit th &e optical sensor
programmabl e by the user of the device to custom ze
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predetermined first period. The optical sensor circuit responds to the logic high signat by

entering a power saving mode wherein an optical sensor in the optical sensor cirouit is
decoupled from a power source. Further, the optical sensor circuit responds to the logic
~ low signal by entering an operating mode from the power saving mode by coupling an

optical sensor in the optical sensor circuit to the power source.
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" According to one embodirent, the processor is programmable by the user of the
device to customize the response of the optical sensor circuit and the duration of the
depression of the switch to generate low and high logic levels. According to yet another

embodiment, the push button switch is one of 2 membrane switch, a tactile membrane
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switch, and a touch sensitive switch. These and ot her

features and advantages of the present invention are
descri bed below with reference to the draw ngs. BRI EF

WwbSeRiRIHoN OF THE DRAWNGS FIG 1 is a fl owclpeikc2005/000372

illustrating operation of a power saving optical
sensor circuit in accordance with one enbodi nent of
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'ng erectrical” configuration of a wreless

oi nting device i cordance wth one enbodi ment of
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illustrating a construction of a wireless pointing
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described in conjunction with these preferred

enbodi £S, 1 gty WM . [ it i 1
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enbodi nrents. On the contrary, It is_.intended to,cover
peintieierice dxacoprdande with prrnbadiment of fheteseht ©ValiOtny

be included within the spirit and scope of the

i nventj-on . asdef RS, lr8lefhoidiihgldBeice i
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set forth_  in order to ovi de a tharough
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i nvention may be practiced wi thout sone or all of
fietail. In otrinta ']

detail in order not to wunnecessarily obscure the .
pr es eRefeienseenilli o be8made in detail to preferred embodiments of the invention.

Examples of the preferred embodiments are illusrated in the accompanying drawings.
While the invention will be described in conjunction with these preferred embodiments, it
will be understood that it is not intended to limit the invention to such preferred
embodiments. On the contrary, it is intended to cover alternatives, modifications, and

equivalents as may be included within the spirit and scope of the invention as defined by

- the appended claims. In the following description, numerous specific details are set forth

in order to provide a thorough understanding of the present invention. The present

invention may be practiced without some or all of these specific details. In other

 instances, well known circuit portions have not been described in detail in order not to

unnecessarily obscure the present invention.




. D 2006/ 052219 PCT/ SG2005/ 000372 It shoul d be
noted herein that throughout the various draw ngs |ike
nunerals refer to |ike parts. The various draw ngs

W 4646533190 and descri bed herein are used t0 peY/SG2005/000372
illustrate various features of the invention. To the
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extent that a partlcular feature is illustrated in
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the enbodi nents represented in the other figures,  as
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Unl ess ot herw se indicated, the draw ngs are not
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drawi ngs are not intended to be limting as to
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deV| ce is wi rel ess optical nouse having at |east an
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node. During the operating node, the optical nouse
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according to one enbodinent.” In the sleep nbde,
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sens |nths t 4mA. In the
povvered down node, initiat ed preferably by sending an

act i veatigremtidgnaks ¢fl thepresdr@ @iventibrdfthvide A&viedéss @plical mouse
sensor circuit consumes appr oximately 0.2 mA. This
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sensor circuit to re eup Ca

cont er . circuit. Preferably,
SR ifss ﬁgﬁ%?gﬁ%lﬁe hiines 1l ik rsip ibamods apen ogeryd a
I ow, da out 1%or | ess of the power consunption during
qxfgzre own mode. During the operating mode, the optical mouse consumes the most
current, for example about 21 mA according to one embodiment. In the sleep mode,

determined by inactivity of the mouse, the optical sensor in this embodiment consumes

about 4mA. In the powered down mode, initiated preferably by sending an active high

s, ‘
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signal (i.e., logic high), the optical sensor circuit consumes approximately 0.2 mA. This

residual power is requ:lred to enable the optical sensor circuit to respond to a wakeup call

.from the 0pt10a1 mouse controller circuit. Preferably, the power oonsumptlon in the

powered down state is very low, about 1% or less of the power consumption during the

operating mode.
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~operating mode. 4 WO 2006/ 052219 PCT/ SG2005/ 000372 o

Typi cal ly, optical nouse pointing ‘devices incorporate

a light source and an optical sensor to receive the

Wwel Joegiéseslel mages to indicate relative notion ReLWesSHs000372
the i maging surface and the pointing device. Power
provided to the light source consunes the mmjority of
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optical pointing devices typically provide for a | ow
quefabs and(the pointisd &eixe. Poder pbvided to thp dightf somtbeponsuats die
inactivity, the light source consunes a great deal of

ﬁ%ﬁ‘éﬁﬁ' SMER Ok bl R piRER FRRE S of i@ tPEGHORIS00dpi resolution,
I nvent enbo

ion in various I ments enabl es the user to

urn off the.nouse to a very |
bohgergile opfe TRHER fpl Loty OB AR fo bRpRUaSed by the
selection is nmade during periods of anfi ﬁi Bat e(fl I
enticalgnwr et AJihoyeh aptisplnoiming deyices tyRilly BrRYIde farlow power
feature is incorporated wth conventional sleep
(ied eleep)imele, aftendgscified periodef inaagivity g lightRgunggpasimes a great
still generates a reduced nunber of "light pul ses”

RE] ofSifwRe gvéh%nﬁg khd sldcp mvdRs! Theé preb@it id@hfidn igvarious

functions wupon detection of the nouse novenent. By
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to generate high and low logic signals in a o
ovivipatidieatendel inedivéiyt Pradergblydhie nsel oaRycudevs Eaflirpisdpcorporated
optical sensor circuit froma powered down state.
witScodventiom) flevabads! i.¢.] iusdsrwticrathe dight anitomg sfurc still generates

power saving opti cal
a reduced number of “light pulses” per second but still is available for pointing functions
upon detection of the mouse movement. By pressing the push button switch when in the

powered down mode, the mouse refurns to an operating made substantially instantaneous

with the depression of the switch.

Tn general, the push button switch is used to generate high and low logic signals

in a controller to respectively power down and return an optical sensor circuit from 2

powered down state. FIG. 1 is a flowchart illustrating operation of a power saving optical
sensor circuit in accordance with one embodiment of the present invention. Initially, in

operation 102, the push button switch is depressed to generate a signal. Preferably, the

- signal from the push button switch is received by the mouse controller in operation 104.



sensor circuit in accordance with one enbodi nent of
the present invention. 'Initially, in operation 102,
the push button switch is depressed to generate a
wogowloszitsef erably, the signal fromthe pushppylscassmnsrz
switch is received by the nouse controller in
operation 104. 5 WD 2006/ 052219 PCT/ SG005/ 000372 1In
rder to control.entry int.o power saving. ngdes, the
[ g Bt by iF o dalmy i oden S conBOlB e Paaly configured
out put signal for transmi ssion to an optical nouse
©egsnenate anaput signalHer trapsmission|te an ppficabrpous seasprt dhat is, the
generate a logic low or high signal i.n response to a
cheitreliei 18 ebafiyurabtotgenstie ahegic tdwe oltiglh siphiltie Fespihise@t ahas
been closed for a period greater than a predeterm ned
) * | a
ATRABEION g rhorh ROBRR i3k ot A8 Ficln CERLIBEL pOTE groater
ontroller and .optical .sensor. i,p coul d as wel be
{3 Plitelm R ifnsiod, THMORI s thibelc PeBiiths e e
the optical sensor chip to power it down and a high
illggirativeand pot lymitiagy Thatiis, theroatroberand viptepl wenrser chipeeuld as well
in operation 105 a determ nation is nmade by a suitably
lsorhifigured ductothb i 0llotvd b gia $eviebis phsti el to tlieosisal sehsdrahip to power it
been closed for a tinme period in excess of the
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period is”in excess of the thresho an active hi

Lagnal .is.tr itted,. to the optical, sensqr .circuit.

R aartoB i AR & ptaply ol byites S Hop e olitch has
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circuit in operation 108. Those of skill in the

the pevahis iaexesarfdhd tndsholdy anvdtilve hiphistgndbisitgnsmitted to the optical
necessary for generating output logic signals-in

JeRSHR QNSHIt InbPefiivh 06, IfIRMEurBiENG the &hitMPEIb SIS is less than the
durations as described by the guidelines provided
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controller_incluydes . . . . .
operation 10§. Those ol% sl%?l in the relevant arts are familiar with logic designs necessary

for generating output logic signals in response to received input signals of various
durations as described by the guidelines provided herein. Hence, complete details as to
such circuitry will not be provided here. Preferably, however, the controlier includes

non-volatile memory to store program code to enable these functions to be performed.

_ Other methods of conﬁgdrihg'the controller inclﬁde, but are not limited to application

specific integrated circuit (ASIC) chips with the logic hard wired in the configuration of

the chip and programmable logic devices, including FPGA’s. These examples are

intended to be illustrative and not limiting as to the scope of the invention in its various
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non-vol atile nmenory to store program code to enabl e

these functions to be perfornmed. O her nethods of
configuring the controller include, but are not
wionoh@ek2410 appl i cation specific integrated cCigegiichooso00372
(ASIC) chips with the logic hard wired in the-
configuration of the chip and progranmable |ogic

deyvi ces, ingluding FPGA' s. These exanples are .
Rbedimgnts; ol oqeRs o &k TRt 10 &1@@%@1}%%@%@& figther
scope of the invention in its various 6 WO 2006/ 052219

sigrilspaobe paddniton emibddi nents. The process ends at
operation 110 with the controller awaiting further
ck
S

si gnal,s. f.r.0 h ush tton switch, FIG 2 is_a bl
di agr -4 6 %ﬁ%ﬁ@?ﬂ&&%ﬁ@e‘ﬁ%ﬁ&m eieHtaHion O wireles
W reless pointing device in accordance with one
Poibtag dehee ipfaceondanpe with one pmbedimientof tipreidn ddvention. The block

‘diagramillustrated is but one exanple of a suitable

dlagrain ilostrated i Ui dnefeRimplrofakaitatle &B&ricdl @@tcit for performing the
controlled swtching as described in various
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connected to a power source (VDD) such that upon

bldionasdichsugh ag yretohg0¢ c Rreferablyqthe switely204isghastrically connected to
corresponding to VDD is transmtted to input pin TXCB

opowtrsoowa (Voh)sech theipoBylepregsidrtbfitte bhitclcDi, b @bltsye signal
with non-volatile menory (RAM the program code to
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to conformto custonmer and user requirenents. Thus,

instead of the controller chip 202 responding to only

a f acBppyovabig thd ebatudlier pithdeot-evhiivedepersi (B M} the program code to
predeterm ned threshold for powering down the optica

&RBRAhe SHiritidiB Y bhc ot 206 bb @harpRA td &dilfein BUMERARE 8nd user
Cust om zaton may i ncl ude

requirements. Thus, instead of the controller chip 202 responding to only a factory set
default predetermined period, the predetermined threshold for powering down the optical
sensor chip may be customized for particular customers. Customizaton may include
changing the duration of the time required in depressing the switch to cause powering

down of the optical sensor or even requiring that the switch be depressed multiple times

before a control signal is sent for powering down the optical sensor.

For example, a factory preset may set the threshold at three seconds (a default

- value). The customer may desire that the wireless optical mouse powers down after a

shorter period and thus request a reconfigured mouse to respond to a threshold of 2

seconds (or some other value). For example, according to one embodiment, the
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changing the duration of the time required in
depressing the swtch to cause powering down of the
optical sensor or even requiring that the switch be
WoORGSesiomul tiple times before a control si gpglschdsonsr2

sent for powering down the optical sensor. For
exanple, a factory preset may set the threshold at

default val ue). e_cust r .
hRERAERE D AT FRY the ey BE 0.3 8esSS550E Eresa: e optical
after. a shorter period and thus request a
PUEHIET ghip declvdss smbedded memenyifar stosing larcesfigiraticaf (i@ firmware) for
seconds (or sone other value). For exanple, according
the pysle bettdroatidyemter up/bev et AdRnAPERLBER MBthods for programming RAM
PCT/ SG2005/ 000372 predeterm ned period falls within
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optical controller chip I ncludes e nenory
j ' tion, (in fi.r re)..for the push
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progranmm ng RAM in enbedded devices or other
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the relevant arts and hence will not be descri
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‘the optical nouse sensor chip 210. For exanple, in

N 8D an chip gLe recpives e “prwer iopn? signaldem hatvs Highesigymb\for
down" signal (an active high signal, for exanple). In
exbmpb)nin thercaifigmatihehswn, the WIKE AAiPhiovRIeO VONBS the/cGhtrol
for the control Power Down Signal" of the optical
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push button %r ess s%na#?ltsglt :@P%F‘{r)]&tv%g%%e a’ct{l??/ep 2}0 awaits the
ing node. .In this state, the chi 10 w Il not .
BB RO P TR L ol B St et Ghrietradimade episeie i chip
qin.{pin 15). .
210 will'not respond to any signals on other pins except for the PD pin (pin 15).
This diagram illustrates only the pertinent connections between the two illustrated
chips, i.e., for the described optical mouse the power saving control functions directed to
the optical sensor IC 210. For dlarity of illustration, connections to the other pins on the

chips are not illustrated. Preferably, the optical sensor chip 210 prdvides several

functions including control of the laser light emission, capturing of the images, and

decoding of the data. Using clean control signals at the input of the chip 210 avoids
- many of the problems of unknown or unpredictable states using other switching/control

arrangements,
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This diagramillustrates only the pertinent

connections between the two il.lustrated chips, i.e.,

for the described optical nobuse the power saving
wontoneds2tioncti ons directed to the optical sengaysd200s/000372
210. For clarity of illustration, connections to the

other pins on the chips are not illustrated.
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several functions including control of the |aser |1ght
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arrangenents. 8 WO 2006/ 052219 PCT/ SG2005/ 000372 FIG
3303 %’W@Qpﬁﬁﬁeﬁlfﬂfl,%dw@tqﬂr@c%@dmfb@ piedeterinest theeshold, power is
wi rel ess pointing device in accordance with one

emdizooineetet fivin the@picad senbr. | Ruskinkl gower Acaidl stibplgedtto ttee optical
preferred enbodinment, the push button switch 306 is
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depressed for a duration exceedi ng the pre

t ~.power is .disconnected fromthe optical. ..
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opt i c(?l sensor circuit to enable detection of the

| sEpedimeghsrvesagippkipactinm. Bhif ipis dsnpenmitemitiyl setgp between the
return the nouse to an operating node. As shown, the
pushsbiand s inaintCRF trasntitter) withiaodtaremicomected so acaupbier. For
function. That is, it also permits initial setup
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with a receiver connected to a conputer. For exanple,

an. initial : | _ .
ol SRR 1SSt 08 YA oo iy o prsivg e
button . on t recejver to detect the use and in turn A
p?%ﬁ%‘“ﬂﬂg& EORTEED and SPEiER Py s o mouse rf transmitter

handshaki ng ogerati on between the nouse rf transmtter
and the receiver. Once initialized in this manner, the connect or push button switch 304

is ready to respond to depression of the switch to generate control signals to be sent to

optical sensor chip 210 as described above. By using the switch to generate control

~ signals for transmission to the optical sensor, the switch may perform dual functions, thus

saving in hardware and manufacturing costs.

By providing the power switch on the underside of the mouse and in a recessed

position, inadvertent turning on of the mouse is minimized. Moreover, by isolating the
push button switch and its direct power supply connection (Vpp) from the optical sensor
circuit, transient noise in the R¥ signal sent to the host computer is minimized. Typically,

when mechanical switches are closed, a transition in voltage occurs. That is, a ramp up or




and the receiver. Once initialized in this manner, the
connector push button switch 304 is ready to respond

to depression of the switch to generate control

Womad/@2319 be sent to optical sensor chip 21G@8sG2005/000372
descri bed above. By using the switch to generate

control signals for transm ssion to the optical
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SPRPABOBPARE MY ¥% pinto a floating unknown state for a
period of time. The isolation provided in enbodi nents
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contact bounci ng noise. According to alternative

pudhoditive stvitches hecapadsin dmytstudicefiticahomeywhehbomatibleut

t he topside pf t he nouse, i:e., the surface of the
RUERsbRGE Ik RErmhdl %P@;fa iy Ak, RHhirRs thglegtéri%‘f SurtdcB€as well as
scope of the present invention'iIs Intended to extend

AP A B AL R TP o oo
grcgoen%ascit Ealsse sw(f)igching mechanism is located such that inadvertent turning on or off is
avoided. For example, the “switch” may be located on the side of the mouse but
recessed. Preferably, the push button switch comprises a membrane switch or a tactile

- membrane switch. Tactical membrane switches typically include a metal or metal-like
dome to provide a clicking sensation when the button is depressed. These types of
switches provide greater reliability and less wear as compared with conventional

| mechamcal Vslridersﬁtchérs. Mt@rﬁéﬁvely,maﬁjrr cornwtractr ;)rr cbntéét;iéﬁs Vdertrectioﬁ dévicé
may replace the push button switch 204. By connecting the switch between the power

supply (Vpp) and the controller chip 202, a cleaner logic signal is provided to the optical

sensor chip and in turn greater flexibility in the types of contact or contact less switches
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I naccessi ble froma normal operating position, to

i nclude the exterior surfaces:-as well as in portions
recessed into the interior. Preferably, the push
wotngssmpt ch or ot her contact or contact | e®eT/SG2005/000372
swi tching nmechanismis | ocated such that inadvertent
turning on or off is avoided. For. exanple, the

oBWetb&idn dERtePR alvéifhﬁfee ‘i?oP Qxéu%‘ﬂe Sbéld s%ﬁmﬁ%fsvﬁwﬁg?mg? be used to

recessed. Preferably, th ‘button SW

a tacti r.an

Tl AR ol o o PerBOrpeipont Pgting e mtitch 304 ehe input pin

|-like dome to prOV|de a clicking sensation
M pHEe sortreisr ehip debhawidevpltage swacs thaterowdd ocawin emescting the
provide greater reliability and | ess wear as conpared
wower sipplyeol tbgermid swirele Gaeitlyab s inpet pinPDadfeise optical sensor chip
Al ternatively, any contact or contact-|less detection
geyi ce nmay replace the push button switch 204. By
connecting the switch between the power supply (VDD)
and the controller chip 202, a cleaner logic signal is
prOV|Eb@ﬁnqgmnakmgnﬁmaHemxénsaweﬁmembahﬂwwmofawﬁnﬂﬁmpomMng
greater flexibility in the types of contact or contact

desdee auplbEng smprdvedfowld @&?g%&g&&i Clsfe280 %Qgﬁ%eﬁts d8&cribe

detection devices is avai exanpl e, touch
¢
%%é\lgérqﬂ own anh gemu%goper ’gtﬂl Ei)lﬁvs?nh% lgél%E T ]tnﬂge%v\ﬂecsﬁ(’pe of
04 at .th TX f. th troll hip 202
& &v%gﬁ%fsegéﬁé‘em? e K bS8 il

the power supply voltage and switch directly to the
featrs. pich aF’D‘- ingecdbpricalanouse meriphardls. By @bfiguitinea wireless
foregoi ng description describes several enbodi ments of
poinfingdevs® ip atdotdange witk tieCentaphents BcHbERT, © B&YRnption may
saving circuitry. Wile the enbodi nents descri be

siekdided e@éec&'ﬂllﬁz%ﬁ&n@i@ iﬂa@ﬁ{fe 154%?@3 Wiigle g?o\(}fu‘ﬁﬁgc‘ & S&I:[ﬂ:?ate sleep state

invention is not "so € SCcop

for immediate response during relatively active periods. Further, providing the control
signals as described to the input pin of the optical sensor chip avoids instability problems
that might result form directly providing a mechanical switch in the power supply of the
optical sensor. The latter circuits are not recommended due to the resulting sudden surges
of power genetated on the optical sensor chip and the potential for placing many of the

VO pins of the chip in unpredictable states.

Although the foregoing invention has been described in some detail for purposes
of clarity of understanding, it will be apparent that certain changes and modifications may
be practiced within the scope of the appended claims. Accordingly, the present

embodiments are to be considered as illustrative and not restrictive, and the invention is
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the invention is intended to extend to all pointing

devi ces having wreless or .cordless features, such as

i ncl udi ng mechani cal nouse peripherals. By configuring
V0 20605286 poi nting device in accordance W t Iipctrf3€2005/000372
enbodi nents descri bed, battery consunption may be
reduced especially for planned inactive periods while

I te for i i ate , -
PLBBERSRE NS o o8 Rirely Bl B mbfEEA pfine scope and
$wov dlqﬁﬂﬁge control signals as described to the
Wﬂﬁ# apnsRdeelriEst sensor chip avoi ds
|nstab|I|ty problenms that mght result formdirectly
provi ding a nmechanical switch in the power supply of
the optical sensor. The latter circuits are not
recomended due to the resulting sudden surges of
power generated on the optical sensor chip and the
potential for placing many of the 1/0 pins of the
chip in unpredictable states. Al though the foregoing
i nvention has been described in sone detail for
purposes of clarity of understanding, it will be
apparent that certain changes and nodifications may
be practiced wthin the scope of the appended cl ai ns.
Accordingly, the present enbodinents are to be _
considered as illustrative and not restrictive, and
the invention i.s 11 WD 2006/ 052219 PCT/ S&2005/ 000372
not to be limted to the details given herein, but nmay
be nodified within the scope and equivalents of the
appended clains. 12 WD 2006/ 052219 PCT/ SG2005/ 000372
CLAI M5 What is clainmed is:

v
e
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1. Awreless pointing device, the device conprising:
a push button; an optical sensor circuit; and a
controller configured to transmt to the optical
wornsaevoseimwcuit a logic. high signal  in resporsa/sG005/000372
depression of the push button switch for a period
greater than or equal to the predeterm ned first
period of time and to transmt a logic low signal in

e to depression of the push button switch for
a period less than the predeterm ned first period. 2.
The device as recited in claim1l wherein the optical
$¥ms o clgimedus:t is further configured to respond to
the I qgic high signal, by entering a power saving node
wher eilnA WREES pormE devibe g FEVIGRCOBPERIBE  sensor
Cir CUiyty.i oupl ed froma power source. 3. The
devi cgtpggﬁlr)%glﬁlf ed in claim2 wherein the opti cal
sensomn opticilsdnsoscifanitf ik configured to respond to
the logic | ow signal_ by entering an operating node =
fr om eientrefliRes traperait i the onpeal sepsarcispitiadagic high signal

[ Cl LG

BERSRs b dffestigh of B ERBort it St g il or et o
thegrpdatemisdfsingeriod pf tinetané (ORinsaa a logRNeW kighhl @Ukdponse to
i.n the power saving node is about 1% or |ess of the

pemes Ridiepishdwtion switeyior peesesbles themthewemrsletesminpd dirst period.

devi c It I: Ls ej ] e}

or ot S e Sped RS A ! sHISELR oG SR Byl e
talfigured tolrespondiey thahgge high Bighdal®hytedtdbing @@aN@s saving b&: wherein
device as recited in claiml wherein the controller is

PR B erh RPN e entical sengggirgwhisidsequpleddrom 8 gowessqee s
cet SRR AT kP R PR o SRSy e

“circuit. evi ce as reci

tdrefignusito hedpbad tosihe Lapic losv il B etering an operating mode from the
power saving mode by coupling an optical sensor in the optical sensor circuit to the
DOWET SOUrce. '

4. The device as recited in claim 3 wherein the power consumption by the optical
sensor circuit in the power saving mode is about 1% or less of the power consumption
during the operating mode.

5. The device as recited in claim 1 wherein the controller is programmable such
that the predetermined first period falls within the range from O.S to 5 seconds.

6. The device as recited in claim 1 wherein the controller is programmable to alter

the generation of logic signals sent to an input terminal of the optical sensor circuit.

7. The device as recited in claim 1 wherein the 'plish button switch is one ofa
‘membrane switch, a tactile membrane swiich, or a touch sensitive switch.

8. The device as recited in claim 1 wherein the controller comprises a non-volatile
memory section for storing code to control the response of the controller to a signal
received from the push button switch.

9. An optical mouse pointing device, the device comprising:
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menbrane switch, a tactile nmenbrane switch, or a touch
sensitive swtch. 8. The device as recited in claim1l
wherein the controller conprises a non-volatile
weep@sys2ect i on for storing code to control thecT/sG2005000372
response of the controller to a signal received from

the push button switch. 9. An optical npbuse pointing

devi g .13 WD 2006/ 052219

PCT/ S@O%?S%%%?Iﬁpg%%@?[&or ‘contact | ess detection
devi cmopﬁna]mahsomaircm&madr circuit; and a controller
conflgured to transmt to the opt|c4 sensQr circuit

an actiopEollgrroatizared ko fransmit od WO Si1Eak P Actiyte logic
T ol s e o e

tb the pradegenntinad ﬁmgpm@i nidhe Did taorangios idgic $ipnd of tﬂﬂopposﬁe type
.response to depression of the detection device f
lﬁé?ﬁpaeﬁq ta deprepion pFbe Prteetianederricn e 2 seripd dess dhandhe predetermined
%Qg)egﬁ&l ce as recited in claim9 wherein the active

ogic signal is a high signal. 11. The device as
reci ti@dThadetied a8 Beitdiein elamtohehensih itheeactiog loyisdignals 4 high
s?gnla?w signal. 14

11. The device as recited in claim 9 wherein the active logic signal is a low signal.

|
p—y
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