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Mouse Power Saving Feature BACKGROUND OF THE

' IINVENTION 1. Field of the | nvention The present

invention relates to pointing devices. Mre

"ngzf“? ¢BfH 1y, the present invention relates t8CHGRM0S000372
saving circuits for wireless optical mce. 2.
Description of the Related Art The personal conputer
mar ket has evol ved dramatically in terns of
Oyptiedl WirelessMouserPowee Savibg Festurd apt op
conputers have garnered increasing shares of the
market. Wth this increased enphasis on portability,
nore stringent demands have been placed on batteries
and power savi ngghegédi! Gape IRV nife. Even
wi th peripheral y has
become an issue for both |aptops and deskt op
¢onpulEeéld.of (M hiekgtien opt i cal pointing devices such as
m ce have also grown in popularity. One drawback to. -

the use of wireless optical mce is_the increas

“power %m%ﬁ%mmﬂevﬁiateamw@h%w ﬁf?ﬁdﬁ%}f the present
conventional wireless or cordless mce include a power
frevention odlatedfiotpowehsavingsciranits ifart veideledstoptical mice.

predeterm ned period of inactivity. These circuits are
conventionally de&&ggd to cause the nobuse to energe

#rom ﬂ?é‘“ﬂb%@% okthe; tupon initiation of

activity. Unfortunately, the determ nation that nouse

t
consunye SRS AHEREr el £ %mé?@%né@%%lgwﬁﬁm of portebiity
That 52219 PCT. 005/ 00037, de

RS Bt AN IBE O SPTPHES TG HP e B eBne Hices ofthe
serl es _of optical pulses are sent periodical IX
PearkesuBitht this W@afefgﬁ@phms erhparéabdity's mars Sipgsatderaands have been

consi derably | ess than
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 after 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. Thatis,

D 2606/ 052219 PCT/ SG20057 000372 Opti cal Wreless



t he correspondi ng frequency during the active node,
the pulses are still emtted at several tinmes per
. second and result in depletion of the battery faster
than desired. It is therefore desirable to prqui
WR&PB@ 2’é’ower saving circuit for wreless poi %@%&2%/000372
devi ces. SUMVARY OF THE | NVENTI ON The present _
Jdnventign provides a wire|ess optical i nti-ng .deyi ce 1
ip prdes & delpping s Bvat 5tiviey s IREPIIEReedh 8 ST O ﬁ?ﬂi pulses are

includes a push button switch, an optical sensor
sehtrpmiodjcalinds khozb desSeauendihef thesscutted pulsesds ponsiglerably less than
totransmt to the optical sensor circuit a logic <
& bk r&spBhdihg ﬁ%gﬁ&fc? ABER the 08R B84, e pilsdshee silbamitted at several
utton"'swtch for a period greater than or equal to
t he predet grm fol Iy ' g L t Reid '
s St Bl R e By 1 B it T herefore
ush button, switch for, a period l.ess than the . . .
depidide & BONidls FHIRPYOYSA POBEE SSTHE %Wtélaﬁ wrgssomninedsyices
responds to the logic high signal by entering a power:
savi ng node wherein an optical sensor in the optica
igggﬁ%%§£$ﬂgﬁiﬂ@ﬁyvﬁgﬁﬁgﬁ¢ed froma power source.
- ; optrcar sensor circuit responds to the
logic Ilowsignal by entering an operating node from
the poepresar im@ntiogprobides o witelesg optical ppinting dedenfonse with a
in the optical sensor circuit to the power source.

18 MLl Wird B8 RIIRGIEPRE indiRs RPASIEBSAIN dwitch, an optical sensor
progranmabl e by the user of the device to custom ze

he. f i cal. AR .
St Fofe Bocemer HPBALSG s SRRl ARt it senso

@r@@fcﬁl i anmd b h%glil lﬁp%lgl{i}lag ke%\égés?% é%%s%n%ghgﬂﬁs%&uﬁggts%@ for a period
menbrane switch, a tactile menbrane 2 WO 2006/ 052219 .
PETeRHR00F R0 3T the medetarmined fitstperiod off timerrudtp (Fansmit a logic low
switch. These and ot her features and advantages of the
BibR4 8 espBNRIb idepreatich cfakie puddashifoalsonrchifosn peefodrens dign the

to the draw ngs.

predetermined first period. The optical sensor circuit responds to the logic high signal by

entering a power saving mode wherein an optical sensor in the optical sensor circuif 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.

According to one embodiment, 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 fo yet another

embodiment, the push button switch is one of 2 membrane switch, a tactile memb_rgne
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" BRIEF DESCRIPTION OF THE DRAWNGS FIG 1is a 77777

flowchart illustrating operation of a power saving

optical sensor circuit in accordance with one

enbodi nent of the present invention, FIG 2 is I
m%’?%(%ﬁ% ustrating electrical configuration 8?1‘&(;%&%/000372
W reless pointing device in accordance with one

enbodi ment of the present invention. F g FILG, 3 is a
siiteby 20 4 onchssensitive gwiich oFlese aed piber fptuges gnd afuantages of the
pointing device in accordance wth one enbodi nent of
pré®npirReAtivn dredesetibedb el Ok PALH feRr&E8 GRI T ONInSH

PREFERRED EMBODI MENTS Ref erence will now be made in

~detail to rerrd eoimsnts of the invention.

B () ! AW GPents are illustrated

in the acconpanying drawi ngs. Wile the invention ..
wi | | BEG.dds e fiolsebart Hiluswatingneperasion\of 8 powWEE & Ing @itisalsegsor circutt
enbodi nents, it wll be understood that it is not
in'HoBRdaAkelvwitl b1 dmBodaném\WElid Mesenbinvagiorpr ef erred

enbodi nents. On the contrary, it is intended to cover

al ternatives, nodifications, and ‘gguivalents as my

be i nEIGi@ds awmlackidiagram illysinfing elgeiricd spufigyratiopof a wireless
invention as defined by the appended clainms. In the
HéthtiayEagesiasetdriinics Rithrossmnibodinen of tegrerentinientane

set forth in order to provide a thorough

under st andi ng _of the present inventigﬁg qu resent(i .

i nvenFlG3 iayiageam illstrriegia GPRTYCHOYREVEFICS Rolgfig device m
these specific details. In other instances, well

kevovdunct withiiohe pabbdineat bbthe prstnthwentidescri bed i n

detail in order not to wunnecessarily obscure the

present invention. 3 WD 2006/ 052219 PCT/ SG005/ 000372

PEEABUED DisscRiErioR (8f PREFERREDAUMBODIMENTS! | ous
Oraw ngs TT1 ke nunerals refer to [1ke parts. The

vari O;R()%ﬁ?frﬁ:%ﬁ SotviteURideAhRANE peeesd fsbdiabsts bf hednvention.

used ustrate
Examples of the preferred embodiments are illusfrated 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.
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a particular feature is:illustrated in one draw ng

and not another, except where otherw se indicated or

where the structure inherently prohibits '
VRZIPPERZY on of the feature, it is to be underP&I5E@005/000372
that those features may be adapted to be included in

the enbodi nents represented in the other figures, as ;

it t Heshoulsrbe raitd hereih et thravghdut thetviadees dragrimgadike numerals refer
Unl ess ot herw se indicated, the drawi ngs are not

uehlespats. Thetridtodwinds YhthraRa 5he Assdpibed het@sh A8 uk&Pto illustrate
drawi ngs are not intended to be FJ E I|imting as to

f ' ti Ly Ll ustyative, .
VARG oA R TR el ol B YRS Hpsired n
wirel ess opgical use W th an inproved power_ savij
phe frardng iﬂﬁf notanetEn PECPEIVBEGiatsaIseapdicgied At Where the Structure
device is a wireless optical nouse having at |east an
berantly poohibigeincorpstatiop ofithe deatanedit és todenededtabothat those features
node. During the operating node, the optical nouse

ey bdrdapttd fo beomtludedin B8 bmbbdimepisatreserdiPialihe dthePfigures, as if
according to one enbodinent. In the sl eep node,

gﬁg%&i‘é Iﬁ%ﬂrt i ﬁs&d@%‘éﬁagll\{ésteﬁ os! ﬂﬁlegspb’tﬁa oi%o{"ﬁg:%gdfﬁlletdﬁaéwings are

ensor IS € mentt consunes

- BRRGRSIG R and B doR ol b PSS Albnced 0 b

sensor circuit consunes approximately 0.2 mA. This
hmdiing an toflagiaope of the danention but reergh iustretivept i cal
sensor circuit to respond to a wakeup call fromthe

i . | | ' it ferably,. th .
ey Ver RSB GBML of e stikhikipdasiiouRs e gptical mouse

j og, gbout gi % or | ess_of the power consunption during

andpgroyed pgwien sy ingfeylpre do 6/rueferred embodiment, the pointing device
PCT/ SG20051000372 Typical ly, optical nmouse pointing
e wieless apdisalppusedagingiag kbstenopertiag inale, aplceealode, anda

powered down mode. During the operating mode, the optical mouse consumes the most
current, for example about 21 mA according to one elﬁbodiment.. 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
signal (i.e;, logic high), the optical sensor circuit consumes approximately 0.2 mA. This
residual power is required to enable the optical sensor circuit to respond to a wakeup call
from the optical mouse controller circuit. Preferably, the power consumption in the
powered down state is very low, about 1% or less of the power consumption during the

operating mode.

Abtng
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'sensor to receive the reflected images to indicate ~— ~7T7C

M

. 'Dmnll

" oot

rel ative notion between the inmaging surface and the

poi nting device. Power provided to the |ight source

consunes the majority of that consuned by the

SO? P2 evi ce, In order to support 800dpi PCT/5G2005/000372
resolution, for exanple, optical sensing circuits nay
require 1400 franes/sec. to be processed by the _ ok
opt i coypiesilys optical mousetpointingteuighs moviposite pdight sowgee and an optical
devices typically provide for a | ow power (i.e.,

 drR6Pd rEReR 1AL teftecRd SREG T RIiARI eREvE ndtioa blotwdeh Yhe imaging
the light source consunes a great deal of power even:

ot BE R RPEEC Rt PO R R b BEETHRR o the

nouse tQ a very Iow&gvve[ State through. the US@O&E}. & luti
Bty of thehcanrimedby the POt dyvics e oLesr &2 FYRRCTY Jesoiution,
during periods of anticipated extended inactivity.
Rirefkemaly] yptidal sensing cirpritsanayogmir§ldae dramesisec. to be processed by the
i ncorporated with conventional sleéep nodes, i.e

OBEGS sa6F QrouReAlth@lth (PMibAligoRging devices Bbidally penedebesiow power
a reduced nunber of "light pul ses” per second but

till is_ayai I : E Dt UG i
el DRRYP uh i PoBla PUE drifhciidls, B NEn: MR consures 2 grea
" button switch when_.in.the 0 ed down node, .the.
S50l ppwer gucR dpgng fheslrep g%qdﬁ@%weé,ﬁg%"fﬁgf)%ﬂ pious
i nstantaneous wth the depression of the switch. In
gervediments dnablss tie userto senoi the mause tpse Hery doyPrater state through the
high and low logic sighals in a controller to
@6 BEE pushHuytoR ewReh. d Breferabld thie telecticanis apidedialing perwis of
circuit froma powered down state. FIG 1 is a

fa!nﬁyg!i\l@& ExibhdddShi Rt icP IPRBSERY RS uir pRwRPWEHN FeathrBEs incorporated
optica

sensor circuit 1n actcordance with one

enphodi nent of .the present inv [.OR. L al .

till t
SRR chanonB b SisS R b i BeatePd ok sl g acnesates
generate a signal. Preferably, the .signal t he. .
reAGsd ruphoxh Dight dsce Coen RndiipT sl i eble g pegfing functons
in operation 104. 5 WD 2006/ 052219 PCT/ SG2005/ 000372 .
upon detection of the mouse movement. By pressing the push button switch when in the

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

with the depression of the switch,

In general, the push button switch is used to genefate high and low logic signals
in a controller to respectively power down and refurn an optical sensor circuit from a
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. Préferably, the

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



~In order to control entry into power saving nodes, the =~

P

controller is preferably configured to generate an
out put signal for transmissi'on to an optical nopuse
S That is, the controller is configured to
Hg)nzé’ Pop22L | ogic | ow or high signal in respons&CESG3005/000372
determ nation as to whether the push button switch has
been closed for a period greater than a predetern ned
Iii ondep gy domttol ériryiigtopobred savias mblies, Hegiontrokiai igpeeferably configured

here are -illustrative and not I|mt|ng That is, the
I
SORFEL 10200 5L 9 ol Kol o b, P e

%@f@%@@%ﬂ@sﬁ?&e gkl b fogiChiRhoiion ARAA B anSr b

in operation 105 a determnation is rrade by a
defermisialion antoi Wathes theamsh bniten swiidch kps\iwen ﬁlesed fora period greater

switch has F. been closed for a tinme period in excess
ﬁiantaf;&eﬂetadaﬁai time peridd) dteis hoted that the Ibgicdiesighativms hbret dne
period is in excess of the threshold, an active high

fhgRativé sod At maﬁ% Pt G, RRoRRbIIEHnd ﬁﬁﬁ%ns%k a&woum as well
in operatlon 106. 1f the duration of the swtch

e B i TR U Elea PRI 6T é%”%%@%a%s%f Ao pover it

circuit in_ operation 108. Those of skill in th
dewevadm high logiglevel tagefurn it tajan RPEEEPS H@é& N, in “operation 105 a

necessary for generating output logic signals in
detspoimstion & madedineethitably conSguged tentwlley as fooulsether. the switch has
durations as described by the guidelines provided

beéLtBsedHBNS SmeGRIABA 81 & Eft FithSpradetb@ninbd thredhb ki TF e duration of
wi Il not be provided here. Pr eferably, however, the

I t

P LA, OB R T B i oot
performed,. Oh f confj
GEHOF G inaneiedge 10 Ui SR o4 B il logpiy st gnthe
specific integrated circuit (ASIC) chips with the

- pergletermmimred thnerslléﬂdﬂan aptiee lowntigngl isransmited tortheoptqapsenser circuit in
programmabl e | ogi c devices, including FPGA's. These
eparafibe $08r Thodeni eltil ¢ol tHearele@arit lakiy 9te fatriila veuttdloptd designs necessary
limting as to the scope of the invention inits
V8 gefatifip 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 controller includes
non-volatile memory to store program code to enable these functions to be performed.
Other methods of configuring the controller include, 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

Ak,
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process ends at operation 110 with'the controller

awai ting further signals fromthe push button switch.

FIG 2 is a block diagramillustrating electrical _
\?Qr?fﬂf’?ngﬁ on of a wireless pointing device i RCT/SG2005/000372
accordance with one enbodi nent of the present

i nvention. The block diagramillustrated is but one
enbodiheentsi Theprotaabbmisalk epératiornl 1(Cwith thd cdntroller awaiting further
performng the logic controlled switching as

e i ' ' odi nrents of the present
%%@%ﬁ%ﬁtb\e@gﬁ?@é@g?@e above, the controller is
preferably configured to receive a signal from a push
but t oFIGM isalblockulidpran iHwdtiatihg 2@dtrickl @héigatakipn of hevireless
swtch 204 is electrically connected to a power

| %azmﬁg deMlaé% &%M&%M%ﬂb%%ﬁ&ﬁio%@@e&éﬁﬁn%ﬁ&b The block

vol tage signal corresponding to Voo is
1.4 ' t pin,T h [ 1. 202. .
BRI Bt BiG P Sl e G T s isfypmin he
' ERAI\/D thléq?r‘g,%ram code to  _enable the operations of . L
0&0%10? sl pritching ascdesoriheddn vegoussmbadimends efithe prgsent invention.

and user requirenents. Thus, -instead of the
Asrlcsaibed abote, the 20@trolkes iopefanaply condiguyedatofracdivr ysigit] from a push
default predeterm ned period, the predeterm ned

bht @S Ewich, 5ih a5 SWRER T, ABWFerite, tRPw e 2045RRER AN Bonnected to
may be custom zed for particular custoners.

FISUEPLIR ST 5406 oSN GO A4 5ol
BEA g Y e SR G SR SR 1

control signal is sent for powering down the optical

b oohai i A REMER dhtzoflr B4R BOY yBRER oD, AN I program code to
. desi th th i rel tical

B I B ol B B P GRE 5 B8 v

reconfi gured npuse to respond to a threshgld of 2
sevdsEmsiisoFhvseinsicad pidhe gamtreler cipr20yapendingde enly i fagiory set

to one enbodi nent, the

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

before a contro! 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

7 .
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T 7 WD 2006/ 052219 PCT/ S&2005/ 000372 predet er mi ned

period falls within the range fromO0.5 to 'S seconds.

Preferably, the optical controller chip includes

enbedded nenory for storing a configuration (in

VO 200eP2#1% or "t he push button and power up/ poRErSEaH}5/000372

operations. Methods for programm ng RAM in enbedded

devi ces or other programmabl e devices.are known to

pPresisterginedieripd fa&lFs)tm in the lrangerfom Ot5sto drmtctratscBrefidrkbly, the optical

not be described in full detail here. The controller

conitolldr cRpincloaswitedddianambl fo%loﬂﬁ%h Bsnﬁ@‘ﬂaﬁ?gq]i& fimware) for
ch an

hi gh signal, received fromthe push button switc

[ ' j i | j |l or a.

i fRRIARSE abd ASE bbofct 155m Bpp e, AWIERP proeflmfiiog RAM
210.. F le, in FIG 2, jnput pin PDon chip_ 210,

. siedded G Chs o5 ather grngramaalle dlevicss drs knowe th gee of SKill in the
signal, for exanple). In the configuration shown, the

welgeant aripend hanee wilbeot be Qesaibet liw fadodetaibherePower  Down

- Signal" of the optical sensor. Wen powered down, the

chip awaits 1he ush button press sj | .tq ... . ‘
Fet br AP SORUIGE b st ey Frmeotthe Von asls pighsignal
the chip 210 will not respond to any signals on other
preaiyed ioap themysh byitonppitsh and i respsise trandmitieithgr abogic low signal
illustrates only the pertinent connections between the

onelagi¢ highsigneldo tiehiptieal mowse, sehk chipe 10e Fof eedble, in FIG. 2, input

opti cal nouse the power saving control functions

Fin 0 b8 Ghiy2 103 cddhs U “odler AGRR2 §iﬁfgﬁ' (ﬁ gcrtiv%% %H:ég%ﬁzil Uihr

of illustration, connecCtions to t 0 pin the
' r [ rated. .Pr b ‘1 he. i-cal
SRR o BPbyineu b BLE% (L FARE b G RR U iy conto
ontrol of .the |aser |ight emssion, capturing of the
PRy PWBr%ﬂlﬂge‘tfgﬁ‘? cak sepp QBhen puivesr d@wge elint2i §lawaits the
s‘ia'&lnal s at the input of the chip 210 avoids many of
pa hutlopipsess sighaliin ketanwio dhe antive edopsratingmedat sthissiatg the chip

ot her switching/control arrangenents.
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 clarity of illustration, connections to the other pins on the
chips are not illustrated, Preferably, the optical sensor chip 210 provides 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.

/M



8 WD 2006/ 052219 PCT/ SG2005/ 000372 FIG 3 is a .

diagramillustrating a construction of a wireless
poi nting device in accordance with one enbodi nent of

e t invention. According to a preferre <
é@o"‘é@%fﬁégﬁ the push button switch 306 is loca?gglsgr%ooamoosn
t he underside 304 of the nouse 302. When depressed
for a Gypaktk ' ; . ] ) P
pover 11073 E0GREARAM DS BhELGh B el 4 BitthE devico n
Resi dyal pawer is still sypplied to the optic
o GReBHacR At nehodimeng 0§§\e@eﬁeawﬂ8?nt{°ﬁegrﬁ‘a§3j@g 4o gRegfored
provi ded on pin PD (see FIG 3) to return the nouse -

t endodipnt abe pyshimdon switcls BoMis, locatesl gruthis ubdersida 3840t the mouse
in this enbodi ment serves a dual function. That is,

i 1308l %dﬂaieP}és&d 1ot & Badatis®btRedia) RAHedda@min@lbeshélddpower is
Its I nterna RFtransmtter) W t a recei ver connected :

t Q. g&g&;ﬂt . |.e 1L at : :
p?%sg:g ure (?%Hfl ﬂgeg@#ﬁgééﬂ%ﬁ‘eﬁegﬁ%%g ¢ I’é‘}ngSi Szlﬁc g%%eélcﬁ’ the optical
m ght Jjnvolve first pressjing a hutton on the . .recejve

t GoRor €L REnAlg SEtestRn Shibe e BENRL BrovaNedd Pik BHets G 3) to
button 306 to perform a handshaki ng. operation between

t weturoibs squise to ameperatingmodends shawn,dbepusirbution gwitch o this
initialized in this manner, the connect or push button

S \Wnibolinkéd serves 4 &l Yurictiofi CRpoiiditatsodeanits Riitddl sethp bbveen the

~switch to generate control signals to be sent to

Rhdf (arRiG RSt R tkehSmfr hirQRfeR 9@%&%;:&@3{0 H8bfButer. For

0
the swtch to generate contro signal s

BB 31304 S BRBALE e SRS b R Bl i

manuf acturing costs. By providing the power switch on .

t Hevalyribiss pigssing a DRiomeDE rensiver Fo detpcd dasiggpse and in tum pressing the
posi tion, inadvertent turning on of the nouse is ‘
micoimect Battor\i{tGeto\perfprib y hiasdshalting gperhon betwieebthetnouse rf transmitier
Sswitch and its direct power supply connection (VDn)

f rRidReapdl Chlce$MASIRIed if i€ Mabner] hoREHRRE ofBlisE Buitbn switch 304

the RF signal sent to the host conputer is mninzed.
TYp %e%ﬁi; {oyrespond to depression of the switch to generate control signals to be sent to
optical sensor chip 210 as described above. By using the switch fo 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 comnection (Vpp) from the optical sensor

. circuit, transient noise in the RF 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



when nechani cal switches are closed, a transition in
vol tage occurs. That is; aranp upor 9 ------------
WD 2006/ 052219 PCT/ SG2005/ 000372 ranp down present on
n |n wi Il subject the pinto a floatin
Wﬁ ﬁﬁ%ﬂ ate for a period of tine. The isol ath G2005/000372
provi ded i n enbodi ments of the present invention
eI|n1nate the transient noise at the input of optica
Vehipsept on thednpis pingwilbawbiestithe pén tooa fleating unknown state for a
enter an unstable state (i.e., analogous to a hardware -

spertodhofdimea  fThel dlotationippévided ihratbodineriihef thé prabntitvdtion
provided to the chip 210 is short and clean, w thout

NElEhRRIARE trafs Rt gt%e M@ﬁ;ﬁ:ﬁ%ﬂ&g‘uﬁﬁge r g ﬁtg)ca%ﬁ avmt()i causing the

alternative enb ment s utton sw
nouse, t he, su

SAEEHEE oBbc e BBER G CCherdBePRlD e sidicn B e poiny.

In fact, the_scope of the present invention is
 Taptendicthe vignal pylen Brovisleddp fieiohip 2165 ebert hud tleg, prigiout mechanical

button switches | ocated on any surface of the nouse,

whoaitdot bowcings®isel e or i naccessi ble from a nornal

operating position, to include the exterior surfaces

as well as_. in portions recessed into the interior.

Pr ef er 4ffopding fotrative gmberimsnis B nysh buthen swideh may be located on
or contact |ess switching mechanismis |ocated such :
ttha topisideaf dretreouse; ie. ythe gurfave of thefthouse inclvding ¢iok adieation buttons.
exanple, the "switch" nmaybe | ocated on the side of the

NUEE, thdkcope@f GRSResenPn®bRIARS ihtedd%@ @ eRnd Y ﬁﬁ(ﬁﬂting devices having
switch conprises a menbrane switch or a tacti

;@Jgp&ggsn &mt g?loc;éﬁtokx%ﬁy Fﬁg&‘af o it rﬁpﬁgegggg gygcc%&& ¥ or

clicki ensat i on when.the putton is _depressed. These
t%%s{i‘% o Tigp) 4 RerEal BPUBHRAPGHIOR @rmF]é‘fint%%t?rW aces as well as
| ess wear as conpared with conventional nechani cal
Jningetiensireceprsd intathesintrior \Rstfprabln yhecpish dutton switch or other contact
contact-1less detection device

or contact less switching 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

* mechanical slide switches. Alternatively, any contact or contact-less detection devicé

- 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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may replace the push button switch 204. By connecting
the switch between the power supply (Vno) and the
controller chip 202, a cleaner logic signal is

i 0 the optical sensor chip and in tu
gﬁgépgﬁgﬁﬁgxibility in the types of contact orEQEEFQ@FmMB7Z
| ess switches 10° WD 2006/ 052219 PCT/ SG2005/ 000372 or
detecti.on .devi ces s avail able. For exanple, touch .
O defection devipssafavaulahle Ber qrampls, douchseasitiveswitrbes may be used to
power -down and power up operations. Placing the switch-
Aoitiate the pewengewn PidpowWEXGB opératitues. Riatingpiheswitch204 2PBe input pin
avoi ds vol tage surges that wmould occur in connecting

TIECBRA R coitidnehitPd 0208RiRRS1aYE St Besdhdt Spdulld ob&ur ;
i nput pin PD of tl!llgmopti cgl sen%éor %ehsi p %gﬁlo_ O%Eﬁ‘gonnecungthe

f j LD | d ' ever al di nents of .
JRRE Sy VBRI R e EREH BB P O e chip
ﬁ}z)i ng circuitry. Wile the enbodi nents descri be '
ails of wireless optical pointing devices, the

invention is not so limted. The scope of the
I nventifokesol -g@% g . .
devi ces hg%/ei%ﬁg]gv%gr e Eei(s),lté agsﬁbﬁ%or Ivé%é%#%dgﬁlﬁ reg ?gsvmﬂesgg omtng
~ipnel udi ng nechani cal nouse,per.i pherals. By configurin .

e§jer stploy e TR Ve gore St roRiEs  Sliiedhs Prkogiments describe
enbodi nents described, battery consunption may be

&f wisglsse pptical paiatingrlevinsadhe inventiomis mot solimitafi The scope of

providing a separate sleep state for imediate
rtesjnvestiomds integled & aftendloyallaintity @Ride® Hoving WitelBE or cordless
providing the control signals as described to the
| fBitHes Pubh 8f intRGin@REdcARicA SARRE peftpibraY i i
I nst abﬁ ity pr obllngrrs - thgt m ghtp r%sd@%lq‘ipg?)r%ﬁ&u?g%tammless

jcal..swtch in the power,supply of .
o002 R AR R e ettt g RPEB e BB boRiumption may
rLeco ded dye_to_the resulting sudden surges of

> ucs@ feegeByfgplanaed Bsetiveaperods sdile pravidiaaa seprsate sleep state
potential for placing many of the 1/0O pins of the

dbi ipuhediata pespoise datihgredatistelisactive 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 generated on the optical sensor chip and the potentiél for placing many of the

B

J/O 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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" Al though the foregoi ng invention has been described in

some detail for purposes of clarity of understandi ng,
it will be apparent that certain changes and

[ ficalions may be practiced wthin the scgpe of
Vﬂﬁ@“&%ﬁ%ﬂaed claims. Accordingly, the present PET/5G20051000372

enbodi nents are to be considered as illustrative and
not restrictive, and the invention is 11 WO

1z b dipgted tedw deGiB@ivaesia, bubataythe noelifiedrivithn thescope and

the details given herein, but may be nodified wthin
dditval &P 6f dBdppeded YRRyt s of the appended clains. 12
PCT/ S&2005/ 00 %72 Recei ved 11 Septenber 2006 CLAI M
1. Awreless pointing. device, the device conprising;
a push button switch; an optical sensor circuit; and a
progranmabl e controller with non-vol atile nenory;
wherein the-non-volatile nmenory is for storing code to
control .the generation of logic signals sent to an
input termnal of the:optical sensor circuit by the
controller in response to a signal. received fromthe
push button switch; and wherein the controller Is
configured to transmt to the optical sensor an
active logic signal In response to the signal received

fromthe push button switch for a period greater than

or equal to a predetermined first period of tine and
to transmt an active logic signal of an opposite type
In response to the signal received fromthe push
button switch for a period | ess than the predeterm ned
first period. '
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2.. The device of claim 1 vvherel n the opt| cal sensor

a I TISG20051000372
circuit is further conflgured to respond to the | opg
_hi'gh signal by entering a power ‘saving node %ﬁ%ﬂi‘i‘SeptemberZﬂﬂﬁ

opt. cal sensor In the optical sensor circuit'Is

- decoupl ed from a power source: 3. The device of claim

2, wherein the optical sensor circuit is further

confj ed to respond-to’ the logic | ow SI gnal by
ent: Sl'g% an operating node fromthe power - savi ng node

by - coupling.-an optical. sensor in the optical sensor

cirguit Aeréféggpmmﬁe«feviéeo*ﬂﬁ?&tcﬁc%nﬁ—he device of claim 3 

¥®e optical sensor
wherein the consu e opf
circuit TSP Lﬁ‘“s Wdher savi ng node is about 1 % or

| ess. tha@ﬂﬂpﬁﬁelqa@nm!rcmmnsun'ptl on during the operati ng

“node. a&bb@aﬂ!?a\ﬁle%trmenﬁ hgbrm i.L:lfde \ﬁmﬁwe{rﬁ: 2 : EZ rangé

predeter n%gh I-r st erl 0 :
fromo.5" LT (‘S‘H > eglory T stnsigy eode icontrbldiergedaration-of togic
wheF@als sem b qaunpht tatnblofthaalititat fenbdb iRy & cahrBIRIA Rtfdnsetoa

| _ SWi.gighal, redeiveli &Gﬁll the JEF'EJ&EOF} @neﬁ%&dc\{hereﬁn the coft(golliwﬂ% rcta]ﬂgf.:red o

: | se nﬁn&thi}:tg g%}%t cgl I!énsortae ﬁfgfyesl gj ﬁjqnﬁl dn response F’W@rﬂgﬂ%ﬁ' regeivet! frorn the
' or "”gﬁ‘ ﬁ%’awwf%f?f B8elod greaterifean odenvbldea pbdemeihedfifst period of time

whenditntrankreit acdctivetogcGgia oﬁéngdﬂﬁdsaté FpeSh Fegb%ﬁfego @% glgrtaf recelved
il gﬁ/ﬁll thé}fusl@bdﬂ&y\éwﬂch for‘?i'p%g Iess tha ]fhe predeterm:ned ﬁrst period
2. The device of claim 1, whereln the opncal sensor circuit is further configured to
respond to the logic hlgh signal by entering a power saving mode wherein an optlcal sensor in
the opttca[ sensor clrcunt Is decoupled from a power souree: :

3 The dewce of claim 2, wherein the optical sensor clrcult is further confi gured o .
respond to the logic low SIgna[ by entering an operating mede from the. power sawng mode by
coupllng an optical sensor in the optrcal sensor circuit to the power source.

4. - The device of claim 3, wherem the power consumption by the optlcal sensor circult in
the power saving mode is about 1% or less than the power cons_umptxon during the operating

- mode,

‘ 5: The device of clalm 1, wherein the predetermined ﬁrst penod falls within the range
= from 0.5to 5 seconds,

- 6. The device of claim 1, wherein the push button smtch is one of 2 membrane switch, a
' taotde membrane switch, or a touch sensitive switch.

7. The device of claim 1, wherein the push button sthch is activated either by contaci or
' W|thout contact,

8. The device of claim 1, wherein the active logic signal is elther a‘high signal or a low
signal. - g ' S

1.3- .

| _-_ Amended Sheet

lPEAIAU




