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August 1, 2005, and United States provisi onal *159159*
application nurrber 60/ 722, 732 filed September 30,
2005, the co ts _qf both of ich are incor orat ed

herein 5 by M&SErﬂMErFR@rQUFéY?YT

0 T S50 e 5 E o v
R 04,380, dikad Avigusihli, 2003, snd HoitedRiated m'dylshea_tleapplhdagion number
%8;795 G54 ?iléd{)beh{e b rn‘atqb 5@55)/ %%T%ér{i’agg gELétB 3% Ig/ﬁ{]ch %lesigcorporated herein

claims tThe
hppiferendeiio therrwrmety Gﬁislﬁpllm’zlﬁ&l dlsd elaimAulgiseneflt, of 20ked States

T D T M b I

appin iyatfemancainrisentickty. This288lidafion 41id @AnfPehRAERitDS United States

LN R e -
hOfBat]607M2e,2p6 Giled BepteinbeBO;, Q(UOST el AU R ed BRAEY pakdny aﬁp‘Hcatlon number

ui f ni_ng nore 15 particularly
g iﬁ%&b@”ﬁw @fi?% ab@a t*r?gcoe%‘fﬁfa@f plhwhich greipparearated herein by
kedvreieiif theirfehtiR@tyf r equency tuning. [0003] The ability
to finely tune a frequency response or characteristic
of an electronic circuit while maintaining | ow noi se

is very desirable in applgg@kicResuspch as wired or
W reless swtches, controllers, and transceivers,

{Q"P?ler he prevgot inrerriieg apkalas gengeally taelostengis, cirgni tupirigeans, more
gﬁtla_lhﬁ'l}pﬂérpi}ébim@cﬁ n‘ic]?ihisatlg% @a{fat\i?o?s EO%EI@V{BWHJI&r fﬁg frgcﬁlggcy

wWth [imted success For exanpl e
B@“\gsed where high accuracy and | ow tenperature drift

(ﬁ)03]n e?ﬁ@ﬁnht@% ﬁﬁeh?ﬁ%s q%yegﬁé:ﬁ%y &E&gg op &az{lgengﬁic c()jf an. eleg%omc

Integrated circuit evi ce
ciFquit ilegmaintainingdew noisesj Vm')e@smﬂﬂdmcapphmlbnsmunh m’whred or wireless

0 Var act
T e N T
The pysuit @dhxs Boa} hagtaken mBut foxme Badhhaattclﬁmﬂéd :iuame of a
ct S tune s an analo

e Y ORI NE T S R
nmded: r Buatttipesel dé\fia:es lohrtnoebe indlndedon irﬂﬂtegtaf.bd dirbeit.CA§ £ s gﬁ:ate device,
B SR B A, ST Pl SET ] T
Lﬂﬂds]SI Vahbter dipaéstHace!tha ralWantefge Ipreu the )faIPISB’YﬁElﬁ&’ed on an integrated

el ect systens, [0006] Digital adj ust ed
‘&‘é%cf‘%“ e %‘8&%&81"‘1‘%‘(3%0 %‘é%ra%(?réh@leﬂhwe BipgY anglog voltage

ﬂﬂoﬁﬁl@@ 1ot ipen 1038 mbHh&Ithd ré’s‘ﬂ’ltfn% Rbisé @f[h &@até‘ §@6cullts. The current in
nprove on this noise issue.. Digitally adjusteé

@’ﬁﬁ’a{(&‘i‘“& Bisengrates thyisprigl|vpltagercae be @qm@aﬁdyn erdepiorreduick the noise, but
MY 9106x§ UndaliEb1E, a1 % GER) ot QltBtlic sGsebil 9°

nunber _of capacitors anhd corre pon I ng swtches are
{008¢]i r Pigitally pdivsiedrapacitors{garagivorn thabare either connected or disconnected

using a switch) can be used to improve on this noise issue.. Digitally adjusted capacitors are
typically either equally or binarily weighted. Where they are equally weighted, a large

number of capacitors and corresponding switches are required to provide tuning having a
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I ~tl~~~t e rerer ittt reeer rerer ter rel *rnnnm
* large tuning range with a fine resolution. Were
they are binarily weighted, the smallest capacitors
are limted in size by their switches' parasitic
acitances st  capacitors are

?ﬁf gﬁ HRGE Py Pvétngrfjg’& fES&ﬁ%*P %Fredh@/ arg Ripanlygyrightedy fegmallest
icéipakciorsl afeflintitet in §ige by tAEik YWlt&HéETq:at‘zQﬁch:hﬁa%HMcess while EN2gest
or charac erla% 5 [0007] Thus i s needed are
ERRAETs &re ydie amfoaﬁs%rﬁm%s Tbﬁ%@ﬂ%raé@mdléls difficult to finely
ItlﬁlW‘tMlﬁ@ltSﬁb@ d@b%&ﬁ%@hbﬂd on tuning for electronic
m?rcw ts. %00081 Accordi ngly, enbodi nents of

8%@?%?"*‘%%‘#@? presiveniisgmetdipdse i apparatus Hatiprovida dow-noise
8 RBRALaHE AR B diatofloegkaRni C Circults to be
tuned with | ow noi se and hi gh degree of resol ution.
An exenpl ary enbodi nent of t he present i nvention
adj usts a capacitance val ug #se wi dt h nodul ati ng
a capacitor, that is, by puPse w dt h nodul ating a
La9as oﬁcwdlnalgeemlmtm@tmﬁ the prejent meentivs pvavide creuits, methods, and

et andd d c_)nt rol na

Eﬂﬁ?a%an st :{t a 13_ %le%’c%’ﬁﬁgﬂ%#ﬂg N t{g\ﬂ}eﬂelsdav%/& 1o%, noise aBd tag% clegﬁe of
eesolutiern. o‘gn wwhtpévg}eembodmgmttoa‘ Ithea:rgaeaﬂ 1ﬂventlbn hxyum hefpadlfance value
PPBASERII PoBRANAS opdelfn TRRTE Y BEFE P PREAE Soontrol volage
&ir @GWrtdmncsenesrmmh 1 capEmmﬁ’pTESplﬂie tvhleh fne&lﬂ%& €orf¥fol signal can be

gLl stic i.nc 0 atio uenc hi g
RS S50 RS B0 B S e Bl S ot
appdopri‘a&rmﬂhmsl The C@acﬁa&@@@élluér s d E@q%@dils“y&te@bnse or characteristic of the
i nsensi tive

glz%rracterl made to bg
clectronic %‘ﬁ%’ g%s 0 PPRI S aregp:ixsgﬁéncéqﬁiﬁﬁp?llatlon frequency,
high oeinsi dughff ﬁé‘tﬂxe@dyh BarRlwidth,! £ deee redporRés ¥l RSt cs.

Shl 20 between a condition _and frequency
Ogé% rggﬁn&org&ma%%w cgp pe madstobe igpgRRitivsyto £pndifons such as

tefipetafuad, lvBEageb@p;ﬁy Ipedtebsing@hd &H&Q’plﬂﬁem%fys&hw ddifed relationships

nodul ati on, signals requi red for a speci fi frequency
PetweRAscondisian prd fequency raw@nseTgan e aciater ﬂfbts icambe:dame by first

SRBAAs (R lrele ! FRRx2Hhple) %lse%ld{ﬁqﬁ u?a‘?ﬁ%ax%hﬁ@ ?’e&um& fira specific

the results stored in a’l ookup t
Ispriengy tetponserian be detamiinesh This d@@uumon pmbesmd’el ags fnstion of one

dRork QQxlﬁﬂtﬁbrfs qb{tl? the T%Eﬁlt?ﬂ&rex lﬁ 2 lotol?\gﬂr]taﬂﬁe g)uhff% devxcehoperatlon the

pul se-w dth 25 nodu
emdition isysed togfindegmirésstio rhethpkap Ibeibay éf'hemtrs ppetbérf used to pulse-width

SOSIMERra ESPRISS 5 RBEEGARL Sy T g e

rgpponscod dhatacterigticr cui t  havi ng an OSCI Il ati on frequency
acitor. Durin

by se-wi dth o .

8 hory ATp Bt Gty PR pEgR AR RRaL P Stiter ety pageiruic having
qslﬁssélammfrtquamjuleaﬁy zopulseswdﬂt abdilned cgpditor! Dating Ekﬁlb%@lon at
Sev 1 let at or etﬁlat es. 4 E@_{ed frequency. Entrie

SFPLPBARRD. 5 -isey et P AL BasuEiqs ArcBHLE etine
@mlamtr op@aedit aJ dé@@ddl fedaGericste Watrfek @6krd¥orddiMs to the required pulse-width
cor r.espondi n% nper ature, During
modulation are stored at locat1ons identified by the corresponding temperature. During
operation, device temperature is measured and the corresponding pulse-width modulation
information is found in the table. A control voltage for a switch in series with a capacitor is

pulse-width modulated, resulting in the oscillator running at the desired frequency. Various
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operation, device tenperature is neasured and the
correspondi ng pul se-wi dth nodulation information is

found in the table. A control voltage for a switch in
series wth a capacitor is pul se-w dth nodul at ed,

resulting in the oscillator running at the desired
ferbadiegety of g presens inveatiodanianerpomfe dnker moesaiihese or the other
IFONEAL 0 iyiB KerkfACOr pOr ate one or nore of these or the

ot her eatures descri bed herein. [00111 One exenpl ary
ddHdbi Ssaexeiplariembodigent ofi the presenbinventiouipdesdealan integrated circuit.
[ L [ G U] LSed. 0t ted circuit includes

TRl RR PR ol hihgcn b Sk PR skl o7 RO means for
nsing thefnprasurémers ofithe tchrditimamisetndiy cyrte dfeputsendidth medulated signal,

i le of . ul se-wi dt.h nodul ated si gnal,

2B AN RS oPoc BnBe ol B Pl BB R el s
ﬂﬂﬂlﬁg_— Thidtoh Omﬁdﬂﬂlf lﬁﬁﬁﬁetﬁé lgﬁlﬁfu_rthbm%ﬁ&e fBbi;:_Snc_ﬂﬁorD%Jﬂ@g' temperature.

odi_pent urt her provide the conditiqn being
?@%ﬁ’é?@?ﬁ?’i‘?" ety ﬁ&@ﬁf&%ﬂ%@ﬁ%ﬂ& @rying the sppagiignce by
pomxallite theripedimet of &5Witdhdisigeh&RNRCHIdaNGEdNed signal. This or other
C%ﬁtéol |tl ?I% h |g¥egla ce of a switch using the
PP LUMGR Y??Eﬁ\ﬁr ¥ige dhefappeitangsibeingvaged,y drpung a gate of a
eratiaorivEtt the Plye-Hidth HOEuIREA iz, THR ¢ 3RRE LRI BeREnRP further
varli ol.b driving a gate of a transistor with the
BIVAE Tof te PEISfoisttnmedilated ignal bene acasrated pisksing the measurement of

eHEReAdiTBN oTethBYe 4 454l @htry. PIIAY bidfihdr @nbb it eR 36 Mo IBrovide
nodul at ed sj gnal bei ng generated by using the

e fPeaeeseillaior whers thofieiuencyrehersctemsticiie (e oscilatortsdftbquency of
8&tillaYion. Thi S or ot her enbodi ments may further provide

means for an oscillator where the frequency

£0943h c Aapther gxemplary grebagiraént of the preserft ingniorcyrovities ahther
RceratbALit AN ThiQ%h i ' | isti
t hfegr‘pr es1 ent i nven%% gf@g@%‘ﬁ@éﬂéﬁ%@hﬁ& [ ﬁ%e%?%thg%y characteristic
ef acigtegratefiirauit. nflagyfugtherineldesumaans foc resdivingremessufenient of a

LoHa CV: teristi of an integrated..
c?@g%t @e% ?@J@% %%llﬁg ?@I{on 1% Efg zlgm S smef‘a(%?re’lpg%teol%\t/}fenc@ Adition; means
frs genaratingratpubsk-vddth ool atédosignahesingsthé enitry; ahd in@atisifor @ntrolling the

SRS S BT SRR i e

wsthagapdegorent ry; and means for controlling the

' ance of ,a swi t.ch using.the pul.se-w dth, ul at ed
LOBRRE TG RE i S od R P FFOURS BE Mgt geing 1 MOS
capsistirt @his of Ofherdmbddirfer® may AetheeproGide PR M ScIXBifion being
Eurth%é_ pravi de for bt?.e switch_ being an MOS

RN o f 1S 97 ter SmbgiRentsIRtLMrther Previdgipr thempesayrement of a

por@iticiebefn@ra volggeGRESbribMAN to*l@xinﬁ&at%{':‘;. MRRPS il efiboditiests may
ﬁr ot her enbodi hents rra%l)rfurt er provide for the

TRIRYER fegns for anspidia Whetsdhsifeauency ehargeteristic is the oscillator's
BEQRAEY & lation. TRIE oRlel Efibodithests Ma %P#a&’e& %&ﬁqﬁéﬁpﬁg'
it at br ere the

may further provide means for an os

genertiag &ie reessyrament of dhe condigion by genswiting atvoltage proportional to

f ' j IS, 0f 4 mbodi nent.s .
EHURRE a0 b A o Lo B B BRI i e
ptered entsyrasing e digitel sigmtli Thisor d@iergebediatdntsgnay faahérag®side for the

&B%%ﬁﬁ'§/ 9&% ddt&@mined such that the frequency of the oscillator is stable over

temperature. This or other embodiments may further provide for the voltage being converted
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30 tenperature; neans for converting the voltage to a
digital signal; and neans for retrieving the stored
entry using the digital signal. This or other

enbodi ments nay further provide for the stored entry
be| det er m ned such that the frequency of the

I8 e Aflia el uhst s loayerieipbraputrit il oT e egbodicirars may

eI proe e SoBY trﬁﬁ’sﬁstt&%(wﬁﬁ QMhQQ M& trhiGiorol t age bei ng
converted 3 to a digital si using an

ARShg-Thés- oriogher ambedimerts may | rqfwr grogide deritbe loekipodblmeortsrising
R tiplk Uit thein@iek Betefn@hed !
I\/DSllt) ransi st or . ’ [ OOlg T?n !Sh%gﬁl{ag?% ﬁ%&{%g#%g Q%Clmaat&gs Savle over
fIRRRIRYrep rTbvmethtemmquemtrtsmap furdlst providerfritlsd firgt circuit being a

HRIngl- : h.t t he
R oL @ TP S S kbR ol UG AIE PR chrdBdim may
tﬁé‘#ﬁépm’lﬂiﬁ@f tihirensistor betngra MOB auisivod s may furt her

d t. b .

RO ey skl of e 8 Al o1 g present invenion may be
g@meqi with r@fer’fmesto (tire folldveing detaideti deseripsionayd the tdoipesfiying drawings.
provide for the transistor being a MOS transistor.
[ 00161 A better understanding of the nature and
advant ages of mmmmwmﬂmﬁmnmhmm ned

fere ce tpo the followng.detail ed cription
%) L BB SR ar ARy Vingd G i hsaripote &xed by
Phlsd- H[Eitﬁ)%\ﬁdﬁllhﬁ& c[a}ﬁHa&Jr]acErbt@w'geo hn éfibAiBEM O Beipfesit idvention;

L. Gite? T Gebeen ple Feoraniaorl mipnoaaccirdng t a

embodimsRndf tiaf prédagt iava@sient i nvention; [00181 Figure 2
[ block diagram of a free- runni ng oscillation
(g, % g HIS 3 AiRpkdireggm ihustrating she fesfunging psrdllasion sispit of Figure

Qm@@gm@gcam;%ml Figure 3 is a block diagram
d Estratl the free-running oscillation circuit of
0& | o Figyr @ragfgq\;ﬁ:&a@ &f ¢ methof ehealiboning thedfragtmenidgloscylation

BirduitIPTiAES 2, Qhd & 1%‘?1?4 98 O ovehd: BE @gifeﬂ‘%d to?@ahb?.tm% a 81rcu1t according

free-running oscillation circuit ure
fel B Fbodimeng ofthe prodgsthinventiin; a met hod of cal ibrating a

o g ng@&cﬁfsq'rﬁ@e dgtgllédolﬂ@(ﬁ'{ cﬁ!% PR Bk g ;I %nggm ioleg circuit

I nvention; [00211 ure nor e
ascamtingtoon ealbﬂdle@nmfﬁh@ prgsepsimivénitiahj on ci rcui t

Pﬁﬁ%gl:%g uérjlgqglo@gp%gpﬁg in ftl%et orh%f 1rg{(? ?)g{t]{ Ig@-ﬁgﬁng vséillation
elpmtalfll:mr@i, t he free running oscillation circuit of

re 231 ure7 sasch rmtlc
E’ 5'1| | at°or e2751ﬁ(a%9h tlco %ré%scgga 9 it gy FI“%ﬁdc?F %?féclﬂ?forsmm the
ﬁh%runfung@smllatmmmcms cf FilgareiSa? as il 6dtilfatddfin btheibnodin®hts of the

0, illator in other enbodi nents of the present
g Srhmn[ 00241 Figure 8 illustrates a control

f10Q4jal Figeresy itlustratanctoRtibisenal gtnbratiR did IS - widdfdhof®¥or that may

be used as the control signal generator and pulse-width modulator of Figure 5 or as a control

FI‘CSCII[[-]

signal generator and pulse-width modulator in other embodiments of the present invention;
[0025] Figure 9 is a timing diagram illustrating the operation of the pulse-width modulator
of Figure 8; and

[0026] Figures 10A-10H illustrate various implementations of exemplary embodiments of
the present invention.
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be used as the control signal generator and

pul se-w dt h nodul ator of Figure 5 or as a control 30
signal generator and pul se-w dth nodul ator in other
enbodi nents of the present invention; [0025] Figure 9
iIs atimng diagramillustrating the operation of the
pul se-w dt h nodul ator of Figure 8; and [00261 Fi gures

10A- 10H i | | ustiseRep YRSy WEKEMWY%MQ%I?{ENTS
%ﬁ% Iary enbodi nents of the present Inven

N o S@@WEA@WClm@d@wmmqpmz Tesp@tisgar ehatacteristic
infhed b§ @ @ﬁﬁ@-Wl@th AfodBlafe 4 &omx&gglg?o I gﬂ%ﬁgﬂ%ﬁt gf the present

response_or characteri St |1 C
RGO dichgparinelydesacingnidil hg) traosistor Mﬂr‘d a@,u anénztpaor&ort(]‘lel 30. The

er&ﬁteﬂto has h ﬁ"é@ﬂhk}ioﬁipé%pé (Tgfncfg'aggtreﬁstlcqgit lijs%et‘ %Tgtd)amﬁﬁé determined by

0, transi st capaci tor
élereéﬁqi:ttvelcamltm valut pEie eamgitoreShRIs & he blrcmt 110, transistor 120, and

t | t det
Egﬁ&?ﬁ 185 ﬁg'gg le%;:gﬁtg% Blg %rl?{ntergée%g’ ng al g' reggg{gm tllgs pther
@clulgd fighthe iscshowaifer ekérﬁplatyr;ﬁlﬂp?dssi axd dbednot &Gk either the possible
Qﬂgg(ﬁfn[sr?tg ?ﬁ&g pgctsaé(nt Iug/ent()jl 0 %QI?ehclon an i ntegrated

CI F CUl #A% ot her incl uded
faogsy E§'he adjuss Ismgmﬂ ohdihe eXBAHLAS ¥ JOHIEO HRIMPEHAn QT IraRfistor M1

h sihle enpodi ment s of
S RSl Y50 B Ml oA 124 Gommen o iBnBpLM 120 is on and
sompaas capacitdridd 18220 Qx@hxhtﬁ irBeffdct %E&tﬁl'g%aﬁa@ﬁoﬂ G‘Pgﬂﬁﬂt@ﬁe circuit 110.

t ransi st or n the | evel the a
{BSASe ag#st ?‘ﬂ@vi& bng &Zﬂy\&w tfa%‘alpwaalﬁ%?%tfaaﬁlsw M 1112@ i§ kjgh,
aitbvaﬁ]gicapﬁﬂﬂfﬂ €130 €G] dfREtively didQnh&tidh %Q:Qgiaclt& @fV\Lﬁf:ﬁom the

conn acitaor O 130 to the circu
f‘FFé“tggf’ ugg“’-g ﬁgﬁ%ﬁpa%mf 1S Gemnecesl tp grquady it is pielepsirpastialiycresponsible for
ﬁd’tﬁ'ﬁﬁrhxﬁ% @ Fredichcyl dardcferilti ObF thd Sir&iit 199 ﬁgn\%ﬂsgﬂ'c Whed thgc?pamtor Cl

é | oat, effectively disconnecting the “capacit
01§ Jgatingqthasrereduged ¢ffegt on thip freqyeapy tepposseensherittenistics

@OR9IECLBRHete?, vﬂ{eﬁli'ﬁkdcaphéltof 81380 sef?oscﬁln%ﬁqstdo?kmj)&{pletely removed or

responsi bl e for deteérm ni ng a frequ
disconpeateds i TspsistasMt K20 inglpdesiperasitio cap@@nmcs ebtybly\tﬁeeham-to gate

HP@le%ﬁ&aﬂdttﬁ’éc S%mtatjtgé of 'tl?e drhRab 0 ailde Exgts rg%lfi{glﬁ? gcir}ea with

fect on th reguen response or
tapaciteo €1 H3Quxhen tranwis@m Mhéza:apﬁﬁ; iThese ;ﬁﬂasttﬁ@apasmidcesalﬁmiﬁ the

ed or 0.dis nect
kil 3Bl e B £12626 PIRY BB eafty o8 FRERAT P Baich e
festuandyychataetedsti af theosigait €10 mpimuﬁeﬂn ce and the

ci e draln t.0- bul hat, remai n

@g?ﬂﬂeSAV\A ? (ﬁng & aepr)%c CERFSO ffhﬁ?afﬁs%‘é‘ﬁeri"loﬁ ﬁé’?%ttﬂﬁﬁs‘?\?l of C:‘J’Z’G“m C1
13 witlf a ﬁfféremlqna? agiapplging aﬂwiﬁéggl ﬁ?_ﬁal havihg a H}ﬁblle duty cycle,
{ﬂﬁmh?%m otF ?cf %ﬁlﬁ g\%}xq,l ﬁmﬁﬂp 8%2 %é vary}ngdlgfecﬁﬁ)bgyctleugfrt]he zladgrllsg ?1 gnal on
liteal2agcthe r:mt:m aIf 130 connédied fo the Brc@@N 10 Bart BB time 2and
$00301 %fcor ngly enpodi nents of the present

FROBRICHSG T stregih bl Usfpy e semiadnsc I Wis vy, 2 d@ cydle hdjestment can
e wred to RePihe teff@diw@)bf SRPbYda ggmtﬁr @Wl?@ gls H@ utg <?.gélf?i%creases

a varjabl e duty cycl e, fi1cal

4 deyige Milol20 iggn fog e yeraater pm@mu of time ytbd: effqo;twe hae @faqapmtor C1130is
18 9RRY, vWHle as the duty cycle is decreased, device M1 120 conducts or is on for a shorter

portion and the effective size of C1 130 is thereby reduced.
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line 122, the capacitor C1 13 0 is connected to the

circuit | 10 part of the time, and disconnected from
the circuit 110 for the renmainder. In this way, a duty
cycle adjustnment can 30 be used to vary the effective

6035 of gr.:\egamtor C 1 130. That is, as the duty
J0031},“ Tt 8 FeRiency, Fiipafist PEEaRAEtensie afdhemironts | 1 capy beaadismted by
panying(me @ity tyoieof thddjesht El@ﬁillo‘{ﬁm§ I122 néwé‘vap AGhb @ bEhoted that
0 is. ingcreased, while as the d béhsthels
b

8 Aegsindhe frepusncyof the adinst signel gr fine gmsefvgs denot have a first-

Shief tffdct o MeteFfodtiveBebabiifhce f@vﬁeﬂ‘%? t&'c%.ﬁac?cr)r@l 130t30 is
i&%%ﬁ ?{) reduced, 5 [00311 Thus, frequency response
aP4Eng pPetios Vﬂfentl\ﬁb 134 seni ttle yoltege ¥aonbige ééﬂ (k¢ drain of M1

030) iy Aday gfbgg& he/nehy Fh)é agjiﬁEtl s?%rm orl & ﬁgjé{zﬁtﬁhé 'lcg@ﬁl regg shutting off

Mge 122 wever , be note
130, thgveltagy Vo ont lﬁ@ 1aa Jm@lto“@d ¢mBoatonciardieglyXBe bcyltage V2 on line

t henmal ¥iedhg £9n '&Qetvolﬂ YLV fof !hée?’ ?:iﬂb ?EE wl'?enftﬁecadﬂ us?s%ia‘:f on line 122

effective chamtance provi ‘e capacl
netns bigh enbiil 120 Wndgwf@,pﬂaﬁ aoltagn v&mwnmmmmgma fmed toh€ound. If

&?k&ﬁ%ﬁ: %orpf‘n IISQ%S} té&s }I?grrr]l%ounn v&i%]fe% evi%\;li\(i}(? 20% cr:harge is

lwtqdanoeaycs h3Q mtcntge otfrcfult o1 na&hmfgh ijebﬁbxt ﬂgﬁld\@e #bounted for in

4 f oat n VO
{5 Eaier I o Rl B Do el 58 RO BT e T o obt o e
n¢tppéth1t3tze dLaat-lerbullv\ﬂlede night adh ors indsdlgigihe s;mtdgem@ dllgne 134 when

conduct the volta V2 on
HE Eifaop & SRR etd Raf el noprba o Bl V4 n g4 oas
hlow |grdund,eTﬂ1341ahmmgfclam B finifniR0by eadifiEs Waeihe @%Mhl%‘?ml\é at V1132
Q urxns éfﬁ‘? 1@ i njected through C1 130 into
%(ﬁe etrde millKlSye inj ection shoul d be
Mju n[nedspézﬁﬁc bxﬁbodixh@ntdﬁ&i@?es@ﬁt ihV8ti6rh, rtl?é%tfcuxllpo &0 oscillator
of . the adjust signal on |ine 122. sh oufél1

‘&"f‘tspdwg‘]"snaﬂ&ﬁ%lia‘f’%ﬂg%aé adfreqpency ¢hapis deteningd atripajhtn partiby the

fohcﬁﬁ&ivatﬁe&fmhé gad«{t@{- t29e0.Vin R el'r!beﬁmjeﬁf" th%ﬂ#ﬁststl %1 on line 122 is
is allowed to float, specifica

| tor
Eﬁf‘f‘ﬂé’ ‘QFG@ f‘ tagEeapency that |1Sr1%suj?.‘§14’ﬂfl1>fuat>%thi Geqrshempf the oscillator.
SEkdiflgly, Hatis ﬁb
il CaLlE b AR AERN I TP EEn b SR, fhopiags v2 on
RS dynssr MOP% Ithus linfitmethe chargeiniagtiern back iserthediscitiator. of
0s41Pr BS
S W US4 55 kL g 2
HTP@QWW ae linss! Idfe tle varions gméodilneats tof the pp:‘{seﬁt nbaentnhe there is no
VA 9V C 1 1
1%{)&%%1%1{5123 @){r Q)gmg%e &/H?t gfl?egc"ri:%lntt ?[O at 956 ior, a3 d%ngf)deﬂ)g&e The
inpif and output signals nﬁayeqcl einglg-enbiad ori (Bffaerﬁiabs@mhf’f@ EHcﬁmQﬁhes Typically,
the osci | | at Accor dj eac
Sl M Moo AR P b o B 0B 1 st o 2 bus.
[60% ucThe daparitonCt agbmv;z bem pdralreBorlﬁ 4eries Wihdhe Of ﬁaufmher

ctaEyc%IoT t{;naott L] tggi fgﬁf C%{y&gl}egac k@%ﬁgtégtotg kd 130 maybea

mételesihler &zikﬁcﬁ&cﬂnb‘tﬁlsto&ﬂeth gﬁmt%f ,@08theOPhd Hcapdcd: fm@ma be one
vi des an output on line I n various enbog g

%?aﬁ“ﬂé Op* EUBHPatom AL fore Han ppgingdividyalegpagier.i ﬁmransns@nw 120
rdyZbe dnQH-cHRXASTIMOS %ﬁéeeas sH@wE' Kﬁ&h%telly itfad Be #p-ch u]t MOS device,

oscil] ator as descri bed above I"nput” and® ou
(@%raqegww Bl SB, MESERTh @e dther typ tbﬁtmnanﬂor alln oghey nmbodments of

theRRinaC EntiohY iRk G@hdidor M1 120 may be replaced by another type of switch such
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lines in this and the other figures may be one |ine,

or a group of lines, such as a bus. [00351 The

capacitor Cl 130 may be in parallel or in series with

one or nore other capaC|tors that may or may not be
éognectep H vy C|tor Cl1.130 may be a

0 REr 81 714k & c Qc‘i“tSS‘rne o5 f“a{“s ths- Sﬁ'éffaﬁn%faﬁa@aﬁlmr may be

osmbih&intd zysﬁ@glé)f:orﬁﬁtﬁﬁé bth@ture. | Whﬂ@)ihegheﬁ AR& HERAGHALOH transistor
onbi nati on, of nore than one i ndivi dual

Eopplid ebyeen $ieaACH B AR Qindin Vaneps ermibgdignentsrth switeirmes be between
MoQapiRitbCadate &&qm weeh
I\/Dsaglfw ce, 0 aret devi ?lgé;@dbﬁg\érrﬁd %?%e{\)}god@'é@d? MH]QJ voltage
8t %%%Pp‘cyyﬁéiagﬁ of H%aﬁ‘éﬂt@t and capagiton mast betaksonfi masramgemenﬂse
PU088ENtThd XL 0 thayblEn Bﬁcﬁ‘iﬁ'a%xsats ?FevMugi A ‘3@&/ alﬁter grother circuit
repl aced by anothef type o R B a
Whereajvagable Eeqygney, reggoger or d?a@dn@Stlenb@nﬁlrm% n@m «ithple of an
syl
B 300 g AR S P FEARIEY 380y
?k hFigreerdsis ¢ binck diagrast efh bm—mng asoda’qnan cirait aacwding to an
swi tch.
S0 O HOR, P B O8RS B e i
@aé‘déﬁot &0 ammmdﬂhérso raoddea,paawtlﬁ,‘lagOaTbe ostillatr R 8@ gererates a
Vot ch and cap C|to
@60 %%Pgl#}x% S aF rC%aorcf th b BSBY t’*?ﬁté tf"'&h‘?e@ 3 }giﬁ partially
athe loffeciive ogmicitdnat &aluaﬁropfde&’ bptielcyp@RSaT 1 PM0and Aransistor M1 230.

er [ ther Lrcui.t er vari a uency
(008107 2Bl R onef o Pt o1 oy Bt poerreiih g 20, This
comdition Glghhlanatyrbel either Paunghi i1 BRaRthAG HBvideddr éefiﬁ'ated in response
@%gsent invention is s n the xt f|

n u
i%g SRyropmenta qcsgkomtgfgrca 1B?n or cpfnggap%%pwgf For example, the
amditioh aighglonding QD infayae 6@ fepdide toh tBk ér@tu?éTB@\dérriﬁﬁHIy Qdltage, or
resentﬁqnventlon This figure |nclu es

%‘E‘E. RyiZgngen BondifiAns ltgmataly, thiowpadision pignalon ling &PRsmay by in

tebpbdsdio a@ﬁ&e@ﬁ%ﬁh&r@écc@r&g%ﬁgng th8 %aﬁ%bﬁl%@&f‘% %?ated circuit that
@Flﬁ rates a clock S|3 [T ne

31 O1R g mgrerqfdhn frsuifs lﬂﬁléeﬁ ﬁlgsred & @theﬁ Qﬁwdmentse@s rondition signal
&ﬁlidel 2ab lnyay bW &H@ol%gftlﬁgtfbxv EafPRAG %l@;g ?ro\lf//FclfH ?%Q OMhAGSeter.

the capacitor C 1 and ransi s
'fl{?(@B ition sighali2e? B8y HF greaprtiosalrte theicorditiomitded fme it2@@ Haye another
fefaBlomul d

g% iy pﬁtgitll’{@ %Bgtxwe?$§x% lr%étﬁf c%ﬁ'ﬂ?on]s? nggy %ehaa current or a voltage

tbﬁdﬁ/?@é@rﬂeﬂal dethsplitetgmperajissponse  to an

1" OF{EER I r [ ,condi
[gg?/rgbl nat i oLsgt frﬂergg oF 22)9 a‘f%‘ft&% s thecgn 1&%?135%1 8 ling Faddto the
agipst sigral 02 linm324 épemﬁcdbpdnmlsb-@wdth&mﬁpanaﬁ tiFd@it 2R0&xies the duty

I d
SRR 5 01 PR P oo

response to a process variation occurring durlng
uf act.ur e ninte d circuit that
w@‘ Uaﬂ’se Tpistgr ! "ﬁt?r@ byps Pfhgﬂ f? et eonirgl pihe lewlg#jﬂ@ adjust signal
dmningtoneér thﬁﬁbﬁﬂiaf@ﬁ&cﬁme&tﬁ@ af®BREJIneRing kg @paciBhCh | 'Zfﬂ@from the
settin for exanple, a volt

trol
Oﬁflﬁeﬁoﬁléld) g?‘aeég%gf éﬂ%@i’l&‘r@t 1! lwmﬁdptthwcm@h&w ﬂ@%reater the
dfﬁytl\k%%ape[cﬁ%etv'aﬁﬁ%'f tHeQ:a%J&ﬁotC@Pg d. 1 Wiid 5rtﬁ§ bhe &"i_:adlfor E8%40 and

have another rel ations to t cond
ORSTRONEIng tragsisiesidi 23dar e§hfgwalpra¢a9al bizcuats ¢m¢£mn0b.rde aeveral such
voltage that is proportional to absolute tenperature.
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25 [ 00391 The pul se-w dth nodul ator 220 converts the
condition signal on line 222 into the adjust signha

on line 224. Specifically, the pul se-w dth nodul ati on
circuit 220 varies the duty cycle of the adjust

signal on |line 224 as a function of the condition
SYeBAFHPr-fransistay sembigations én paraliel of POGds Witheeach athei, stedrandibtors (or

%&r%ﬂftélﬁs%d@{%nﬁglfow&fszag&m51% 1©°f the level of the

adj ust signal 30 on line salternately
ctAgn afhéiSmplsﬁ@Gmbeélmengoftthepmqnamwermmnﬁha’a?dgﬁ)stﬁrgoamon line

tm is Pl ﬂa!nﬁ&ﬁﬁ ofthe gtoiclg H'?%Jegég%{)h&taﬁac IIxE @2& bjbgiwéent %he clock

connected to the 0SCI
edignaloan ling 2d 3 shocks the oelsy widitemodulatien @apaam olh ofe MB&diment, the

or.r espondi.n
:/r\!lbgdrl]rgail gtg yen?xlgfztgggﬁﬁia'iosrﬁé \Ahsllzgﬁ)agﬁF c LS gﬁ‘i‘?ﬁ?)ﬁ is dwgded by a factor
tqf ouc & 330 Miiz) whieh Sé‘\lﬂhdildedefby?ﬁC eeeihg ihLa—ﬁlﬁc&EﬁhﬁLﬁEquency of
t each ot her

ar, al n serie
t he ransﬂ?é;%dé SPS‘g%a# onb %#)4 sm t@%@f%ﬁ’?&ﬁ L@ Mtz signalyp then varied
\aad powiledds thetadjabtgimhbon 1i{3@241 Again, in a specific
resent inyention, the adjust signal

h
SO 3 s onsg oBl S B o Cotor Sehen Bheotdd 18 qdeingssinal on

dme Qﬁmmai b different I vairied@stiddBMdnts Be SeRaKinventibl! n%at?sn the pulse
gt%“forl‘?z 1 ocks .t ul.se width nodul ati on circuit

8“ S y becpmtiguserhsush thaf the Gigawrmgy of the pleck signal
@adink b &t @4ckd 10the %ori’dlt?&%%ilzon I\/IEIKZE Bof rAQﬁHfégW olh%w@\a\ﬁbgs%gps are

tor of four to
d%ﬁfab&% ByPxample the pitlss wigth fﬁ°fall¥tmcrf§ﬁ@h¥%ﬂ my eagoefigyred o provide
hGreyidncl air tﬁ@@loékdd I\%Et or?hrg:rﬁlz R4 id diMe 44 ch d;EE@s gltﬂé/condmon that is

cle of this is then varie
|6‘¥ %Hr?ﬁete %%efetﬁ@eaf@p%ﬁn@lg@%an lisp2P2.ne 224. 10 [00421

;ﬁUM lxadpk QRS %Bo@ﬁ%ﬂ‘ﬁﬁgr tﬂ?@seﬁﬁﬂ%n&ggﬁroﬁd@p@ ohalor Iﬁa,vmg a

and the adjust sign
§lork sigeahwithyp feguemnydhas igstabi esver engferatire. brceée&md; achieve this, the

d
(Ic:) Flérﬂ?&lsrltﬂm uﬂ%&esl az"a‘é%%?‘“gﬁ'r ed stc rﬁ@% n‘%‘fﬂle Cfa?graﬂ%rh?:ﬂs’cess are
éhowmeﬂ@qutvm figvaigs. on line 212 tracks in the

‘f(ﬂﬁg{ t F%ﬂﬁﬁ% gqadloc?(% am bf I%atl.ggrﬂt'leéﬁgat el gf) éﬂ’ﬂﬁ{‘ &igeuit of Figure

el a S are
Rivdilg 1trmdmeagqm_‘g1¢ad:lbratlum t T Ggureyindhiles @dﬂf)dcglafoe G 10 Qeference

5 equenc r e cloc
D228, PP USEY O SRS B b D rsior
B§0, capaaﬁmr(éﬂ%(b amfpmxeahlﬁthtrh&im&&ddlicbﬁ D761 PHikAteq@hclyiof scillation
23&1 Olg CI fi % odi nent of the present
of the %c Or 18\}§ GLIeAstin Pt by]gb\gleﬁﬁctge cgnagiggace value provided
by gie&hpabitbxhCH%G Y, thé"@Jmlla?or%tl@h}aﬁsé’t\ﬂxeflﬂ 350, and capacitor C1
%g erah_glg order to achjieve this, the oscillator

& gB&%“ﬁeEE%{F# giFeaiti Whilgthe eeferencemseiliapei20gs separate. The
samabana @ahttd) cBbui OI8O f6kap b

t wo fldgures ‘ 06441 Fi gure 3 Fes?’%)q%%{)wgk glrg&é{r)@aﬁcmgégonthe

nt9egAlet ciEqu Glepandingromdbe exash lm@lmtatxbat ion circ UI t of
FIOQS']" eTh@re‘fQEﬂc@ obdilldtSr [z t s zgcqlsgﬁlo'sgpﬁ&l or other penodlc source.

Il gure i ncl udes an osci
Hiemptely; Bimaye suchad $ourcetin oomjamtivn elithone OtmbreaﬁQuency multipliers or

B/ s2 B RLie A QK YR b1 30L&t g’ﬁ)omcltuagsnasﬁequency'\c/lletector that compares the

frequency of the reference clock signal on line 322 to the frequency of the clock signal on
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350, capacitor O 360, and pul se w dth nodul at or
circuit 370. The frequency of oscillation 25 of the
oscillator 3 10 is determned at least in part by the
effective capacr tance val ue provided by the capaci tor

th |
%@(ﬁ %12}61;5 pi: flf)%rpatr %h%%agljbéalngg g{’f&%u é’lg@xt(}ﬁggfpw&es a control signal

bnﬂmgB%ﬂed circuit, while the reference oscill ator 320
[ p The cal i bratj.aon control cifrcuit 330 a
I B4RE D HrRfiora b cnBP s g s ehbe FHlus okBReRsiol Fign on line 332
iimi egm&l'rddpdhdfn@ léh&hdi@lﬁﬁ@ﬂr efdles! JTehe8X ABht signals. When the frequency
peEtatlon $00451 The reference oscr | at or 320
ﬁﬁ%@ ogk siggalog! mséé: SINftedrViBHn @t #EsPiEhde maginofemgr ethe frequency
B the r¢tateRteyclodktsighBYorthe 28 Niha c&ﬁx‘é‘l 6iEndl Bn ﬁﬁ@k?ﬁn Sf" 584 data
with one or nore frequencg mul tipliérs or dividers.
R

Forzeseanding ethesoniphtigng) onlineipy 153@934 in ghedelaipdable 340 along with
tHeQQHEREY méSHhuemi R, Tﬂ?@ﬁro@é%g'ﬁﬁ&%é r%:@@ced 5 QQSXdlgén \gatﬂfes or
reference cl ock signal line 32 requency 0
flates.ang £ g gRater ffgellltlcﬁ@dlgﬁ@ From t h| s i nformati on,
{60a7F alonké @hrusasrer%@ e&rufal sxg%err Q'#llugs ﬁxﬁ%e{g{ %}4 ondifle gmlﬁt'{o%'

signal on line 33 he cali
gleppugrrentaye gigraddn thle rh@kva Itabée B0, thadate ot beodead;mg nad fusther

Fi’o@@ssg&gghou or?otﬂ%@%ﬁdrﬂx%ﬂg T srelnt ne. [10 tafrﬁ,%raf%ﬁgwhen

requencil e ese | npu
Qetetnmn«hiew@m Kirs¢ bejngastored ir & hmkﬁijlﬁblle§40 urmaﬁhe\mibhdhmeﬂﬂbf the

PR TS 85 B0 R S0
this ¢uryesis 382ribed byod #eemnddra'der mhmoasgothelighdn bihet digbodiments of the

3 [ t d in,.the | opk
BB By 1P B | W30 e R R ey, e
PIYC M8y bmdmedmmtwdm usea\testafk teaneie] Adfo ¥eHNESS Glher
re . different copditions. 10

ta.es and.for. on

B3 estblreuoRia She PRt ot fa Wit asiafevera mor
td’mnot sigidl e POineH dag be Mifdipd1ated betiRASHUE RIFBNS BfLpoditor ed
‘{(}F%ﬂe | ook-up table 340, the data can be read out and

ef* PIRTERE &bt exiemaligrihe Hicgratest oitsiis 6t prsforrs thsrcurveditting

@r’fcﬁ&‘a&?ﬁoldﬂb\&e b EAmpRa4 Brob&ssH tEQQ§1§§%f‘mg§? or ﬁ%@ﬁchﬂﬁr&%?stem can
B‘T’T&’omfl beln stored in a |ook-up table 3

"’é‘er‘BEﬁ th Qfith ‘isﬁ finctipnsg é’*r’rfte“iarﬂbfe AR Perahip ame%pt ¢a|ntd0 either or
Both 6EtheSe MBRINETIR thel %@%e@ﬁa&@@et@@érﬁoe élgg/gndscﬁ? 261ip bfocessors.

enbodi nent, 15 ‘this cufve i s descrl

04 o The H’éﬁmﬁiﬁrﬂ‘}/?ﬂﬂﬁfpbﬁngnad M@iugsh(or drtpedreespasdingdé nentobsignal
dludsh8an Y €580 4 18%1&1?%5?@011 dth -tngér éazclféﬁﬂrﬂ)te %I?Y]x@sesed by the

of curve having a ferent or er
%Q]Teé‘fﬁoqﬁlﬁgg %@dlﬂp@e thefsurementalue Tlhelodm;atabls egh beoths kendet lookup table

ﬁw GU0YER to BiBfe ctbgdlﬁgr( fnggsuteénee&g aﬂ? %r}tro? %1@:?% é’?@eﬁ l%ef?retcurve fitting

inations can a
ts(gioae chlteraatelycamottet lon’mpetabke&m bolsed) Fhalookigd tablp ot sthér memory

t wenth r.ed dat olnts

598 1 Bats TR LB 7 SotaRY e Boveh oot rabSimens e cambe
offfcbipr at ed circuit can perform the curve fitting and

' rppl atio. r.exa a processor that is part

@@%@ g SPSF‘%ﬁﬁﬂ“ﬁ q{%ﬁl@e RGPy WAN, J9nrbimbeaiinggircuit is used
torvabothB t@fpetdias o f &Uﬁﬁgké@é}ﬁmrcﬁt Rk DRuBLYa ciftRit ' E MiiBrated. This
ﬁ)r ocessor, dcan do either or

eating circuit dissipates a variable amount of power in order to adjust die temperature; die

temperature being the measured condition. One such heating circuit can be found in
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both of these functions, or they may be shared between
on-chip and off-chip processors. [00491 The
i nterpol ated control signal values (or data
correspondlng to control signal 25 val ues) can be

he data can

s or [ ookup table or other nenor
§ épsr%%‘bg s Pﬁtsm 2ppliatian BiRPSsEP: E%%%%%t filgd “On-Die Heating
@mﬁm amh@ortrov Bbc;r{;gfor Rhpid Hea tﬁealtbiee’ %Bd%@;&ﬁlfcrggﬂﬁ%ehat
0 e a S o store condition
%ﬁﬁgéﬁ%ﬁ@te %%294’%‘”%‘5@?1 geopgrard dysefersnes. cur ve
fl0asa] nThe bé?ntxﬁioﬂgnal Ahlhey @@Ixﬁ:’d}f@r tﬁé‘ﬁ&ﬂﬁﬁcyj SOk Ak ?l O to match
can. be use The | ookup table or other 'nenory used

*teoffe@“FW@?B’aF%fFréaceo%fPlélaﬁos 338,358 étarqdforommmhepofmgcrguures The
itdingetdt@e c/MOHEAIBRY Soritie t@ﬁﬁer?ﬁre’?’&n L frrGhid rﬁwgn%osggclrﬁé fdvel of

a specific enbodi ment of e present I nve
Bﬂwmlﬁlpﬁ@ﬁ% inle hepter pireuits Sinpseach temperamse témsurement costs money,

ERBBHRMBAY 6 EHE pngl udes
Senm tt ° tbeEEegtlghlt Ebdr%%lt o S/}?galfé) l[nﬁﬂhie nhllﬁgér of tetperature %ata points
takew| Paesample.in pn%m@dammwoaemmm dlata p@)mﬂseire talzen. An expected
aehve st & t t | t he

b rug(gjﬂ y gﬁx‘gw dat ou% Ere u%egig? Shigt a(xb:{?rg Hs‘;atttﬁ]egc MEve, e[n another
eobediment of tl@mp@nmlmgmum tﬁyd dShavias qnamsem,tanaapbcoaaiotdaﬂ

gﬂgmchhlt éring %%t %%? datt%Qal n. o%mm?%ae@? c{ttﬁsé %va ﬁ.ttm‘g}}echmques and

chéynl@b@enh@tag)oamdcaﬁédwtsed Sutardja, filed Septenber 3

0 i ncor. orated reference.  10051]
032]2 ogliofn \S@issﬁna)ﬁ owveé’leﬁ ¥ greg?fﬁ'ie? Sdagegrn 3 Pfr‘éﬁﬂ&‘f@ca“ be
ofterpdiged Slﬁorlekahpje i fie i)aclﬁtﬂérﬁtbduﬁerit hempére@Iban 6onvefted B&n an
are sto d for a nunber of

er tor. 3
LEIGTPICE VB8 I Pli S bipe ek sadhets ol coperiene
Accupdinglly 1056 daarpoms areiérpelated bxPlodd SHPLMEMbE, dr 86Rlp Bble that is
n.the eater circuit. Since eac%

LT A o

hdvéngnytiess e¢3blutiBnseintl infindriéP havihd dthér tithdbers B8 28RS e BEatlons can be
%%gperature data points taken. For exanple, 1n one
'O

diment, two tenperature data points are taken.

ct Rthpdti6H theQeln
e L RS R Y S

87 AIHTEO Sgn%l H@luﬁr Eheeontrpjgnat vabes is ibeddo genezatpopulseswidth
AbuIMSEEHjuR Bighd, $RER Hfjtu%\%gl:é a?Jac\!lﬂ)Q Ak tGHLYE the stcﬂ%x gor to the

to the data. 'In other e er curve-
?@Eﬁ%ﬁﬁﬁ@%wand ot her nunber of data p0|nts can be

2 Ig‘gr 8&?&23;‘ lg ?(ﬂg}ﬁ%lr?ofca%é/tﬁ d &Oc Vreﬁng tk% free- erx&%%%smﬂdhon

ta p0|n s can
FiFpui o Bigareed A mdltemargmlabqornespdnhmg mm&ﬁvlmmﬁ&bﬂdprﬂﬁﬁi, or other

&&@Sﬁ?@ée@wdg dg(g PIvvAl fn act j«(550 Bre{xcenﬁiqacgg P ;r&ﬁ\égx:v%:ggln act 410,

to an ress using an

aorsvidatoe cloclqﬁfxeqmenhyng kegeived M@lumﬁyr&f thedtfRrence clock is compared
ore menory or | ookup table

| d
haetﬁ"pqgle gﬁ%gc’ﬁ‘é’ggtﬂglmtaﬁéﬂdsagl tal conversion of the

noequerratauw@.o it & deten@inee WHOGeNME bSvill#ANY SferRing at A8 KbrRkt
t her resol. ons, and nmenories having other nunbers
e SRei Y bis dRam ey Hhobe thoteqidng, of the cseilaior clock signal

is within a margin of error of the frequency of the reference clock signal. Ifit is, the control
signal value, or information corresponding to the control signal, can be stored with the

measured condition value in act 445.
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[00531 In operation, the tenperature i s neasured,
converted to a digital signal, and used to address a
control signal value. The control signal value is used
to generate a pul se-width nodul ated adjust signal,

A t I t hat tunes
BB, e 500 o bgan e 'foe%ésr%@ﬁ”c%ztso Rizobien aphiga, She
4éntio signdl ﬁ@mdﬂ&i generatean ABjubQebnaf haval fg | aBfacihB 18 GutSl Qﬁcle in act 430. In
gure

fre illation circuit o .
8%3?4#%#1%%9@ ﬁg‘ ‘%WF&E ESRIsavidE medulate éww @?ﬁmtaafe The
PlodGIe&s capatitHich elﬁang&sQH@lbstcil&Ebr|f1§éqﬁe%€flnvz@g44m e toscf%l@ﬂor clock, with
In act. 405, a reference cl ock si is received

13 pew, Feruency, cansiben peregsived a@ér@omp@a@ by refesence e@pkfed
1037f I oaieR aeH iPfakdd R e Bl @RS
;!-he ]; reguency lof t heeosm I | at ogﬁltﬁﬁgeg%ﬁfgggp%g?l(%g@&es and
FerregRandingsiata qanibg regd i pqtit A dMartedatrencintheande ditbripalatsd, fosexample
8 84
PR S EPL e AMED o PR Byt
@6bck signal is within a margin of error of the
e I [ te. s, the
Eﬂ(’)ﬁﬁ?}? OWIS ?i(ls E%lﬁ)ra[t{?)t) (?Jc%g@e & v%ﬁlgm?e%dgﬁ %(L:%brr%tfg free: nmx%go
p¥sdladasnit may be spdabr otherrvirbgtssis wrebid Onk trietitol eham.appllﬁcablle to many
ﬁlgldAIIIC{l‘?&SXQAM?IH tHe %ﬁéw g% 0 [00561 | f I t I S nOt .
e comparison I's P5"§erate a control signal in
éﬁﬂﬁ9]4 25Lguﬂ=':h@ is@dlotwcbirt off agnethod sf cakierdtifga gjeoniasdoedifgito an

Pitbdihe g 3R mreh B’ 01D, L bR e or

mdlplltah ¢enqrerarae y\nay beaaaxsinganmamgﬂheuu BDdbsdrile@dbove. In act 482, a
uenc i n. act

gc%graf: ! a?%%tcxlgraqé‘\?r(gﬁ tocarcgfkg g Iﬁ\jl:slfr%é glgtf:{réee éb\? qe gﬁlgglﬁe);s determined.
et 434¢ thelondidoe meatireniedt 4ATRRIIRE corrol Bigndl Ah@ELIGEd. This data
cl ock. g80571 en da%f%a is taken_at @{g(:h of the

BALPY Horef GHEIP AP Ofr P BETER F5R. (e @bla rggisters, or other

ﬂ&fagéﬁ)BﬂMb ngltéiﬂﬁtélycﬁie dB8 nfa93d ptdtefed oAéQherM@édein Q&‘i fime without
be interpol ated, for exa use

Bhg e s Riigatelsn ha Gonditm osgiremagiciepiss mewbe ptalomd the
feh&?e’ﬂ' coXRb1UBhal @Hta B6red EﬂB@ﬂlohﬁd@rmﬁed?\nglros; &f&&g%ﬁﬂaes

le this calibration technique iIs sul t

E’Qlﬁ‘i‘lbr Bachifoaitey éﬁéemﬂduwthebém hasreen taken at theylash eonditio. If it
bk, e @hdiibh Geket &d%ea‘é‘@rls& agail ' ABALH0 %&%ta' hsés en taken at each
applicable to many other circuits I$s in %
#@rrpfbwnﬁgmi '§asteredjconditgn Feguremen and reguirédosentralrsignol daga can be
ot I I tq a :
FERL e . AR ok MO bbbl tenBOGR! (UG b befleroglatea. This
@Qh be dansrbyi fgtu@qhe aﬂodﬁdnbasom B eutve,Fapiby bheemathpd.eOndlor more

r S|n a heating ciycuit as
g’gg% rgclyrglégl p:e ove thlf ﬁl§ sef § di ter%g folno?“dst{‘?fﬁ BIOcPTios cqribe on-
ctépoi oféchipo A;keina&!/}e om—ctﬁ@and eff-ohtpt dienis Mprédé%ofs&hn share the
condi.tion.is det 484 condi tion

35 RBriCagh G5 R e iniecrRI et cabmighaipmaldiia poiets ae Sored.

Tymcatlg, thikhias il stbfed di’(B:‘}hpb thoS LNt ﬁﬁg b8 sRFedYI-EHIp B valibus

of f-chi FIFO .1 ogkup ta , registers, or
gplp.@llmerp ts %pp%sent invention. For gxample the data may be stored in an on-chip

lookup table or other memory, where address locations are identified by values of the

condition signal.
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storage |locations. Alternately, the data may be
processed or further used in real-tinme wthout 20
bei ng stored. Alternately, the condition measurenent
vaI ues may be inferred, and the required control

ore Ioc ons i.dentified by those
£ SR rthghets B Sl e rambsTonp in Elsumiasnay prdpsireble in
an moddad:rws dfabe ibre&ﬂt ihedtgion aFor dx@mbRS4 hyednekistudfr canfbe used to
ondlt on, i s set gnd nea ured again in

ki B ol GaE e oo vl FeueBa chv et ey Bused such that

g Oesitied tlotk freduenst i rﬁdzddo BlainbRE aftRISIHbENRINAS foRBRing two figures.
can be 25 read in act

ﬁlr d cotrol Si ﬂ’éi‘%
E@E ‘i@@fwf% 1“ efia tagram of 2 Esegmaning agcilasion pirepit
saztrdigg tb rah empedi e tﬁQ}ir@sent'TﬁVenElSn dene cxpéﬁltthélﬁdeggn b&i1ator 510,
Eﬂtf? gg datggto a curve, or by other nethod. One or

e 520y diyiders o1 and A0 Rase i rm@l%l@w’écmﬁ 350i tmnsistod M1 560,
taph&top @1 3t7D.0Md cBht I
oe?f Ch|5£§§AI t erc n ag) é%iﬁagﬁ%ﬁﬁﬁﬁ 'l%e%?}ﬂc ﬁlg pc)ggc}imrtég’g% t8 fst‘PIE

tPagiios B Akleash partiplt detarménes pftsaesnsy regpanss ki apardctetistic of the
aelilath®310 tf&eex hRAbRE prs%hﬁﬂo& ﬁ@ilfeg!:y %ﬁﬁé‘&mg @Beacaggélt%hﬁl 570 and

are store pi cal ata 1I's stored
tHGERpding “ﬁ*ﬂiﬁst ét569 édi @Wﬁ fqrmrpphcrty,vcamcai @g1bodiments ofthe present

%m{éh m&d QéveI-J‘ ?uoﬂ ER6RhtAARVE QEH e? o%&arﬁfe gxﬁxﬁnﬁéc@by vatous adjust

ata may be stored I n an on-chi
vgd nmenory, where address Iocatlons are identified

| 006
gt P B30 S0 gl 8t SRRl FER B0, e
mxffﬁa§2%@mm|d sbdrpansitire edgesnef teaduoplit Bighilprefidddhs the @sRRtor 510,

[ t [ _exa ah eresis_buffer can he .
R S b AR sy S B SR T e Pt preresis o
N&Yld@msub‘staaqalb»rgiyclrﬁaelodgms may be used such that a

68t BRSBTS i

fréeqgenoy foovidedcbyn i escilRtcabl chadﬂcerﬁ kNG 16 %@zﬂfcmﬁfurther be divided by
accordl n g

nnj n OC|IIat|on ircu
GBI R b B pyPble i Wi aveney Y Tactss ofaly o provide
sigal udmonameqazl kd (ﬁh&rem@o&iglentsbé{ﬁéreﬂ:e §&Qg dghdé'rsdﬁxﬁ%mﬁé&lers may
andﬁcgzl,ﬁ% gg se-wi dth nodul ation circuit
feug % lmdemya@ PEQgyRmEdle570, and cont r ol

dep)al TigeRtRat & .
Pt g o LA AR

g3y (ip signal dagy e dlerivad byrthe mersarament of apfenvinmietal, process or other
t?ﬁd?éﬂ ﬂa?ér&rterfs TillQ cortfl sigd gpr{e?a?oﬂ éxﬁufe §g§5 ﬁljog’f?laspe{]co&trol signal on line

equenc | e only oné capacit
B3P By Tm@thtm%@t@tcmmmws Gll‘heupsﬂss mdm mfodulator circuit 550

ﬁrbﬂ@és' a(ﬁ' adast di %Llj gxﬂmeefgaqg FH?o@&ﬁat% % %%Séligg%lnha% & dutérscycle that

i nvention | nc several suc nati on
ip mogulated lag fumho:r oﬂ thecbnkiylonargnamcaﬂqdumtlme sbpnal s.

31 des n ou
[E))Q%ﬁ a elrkghugrc' §3 %nn aPn ﬁ.%e %ﬁ" e 1;3)@ %%é r%gmﬁtﬂrf Mér560 which
ddRfectparind slisaoithests aamem (l'lhﬁoeﬂgﬁ heQiscifliter Dot @hhng‘ds ek duty
cf) ddkl)%the os t or, 10,. which is ty ally a
Y&\ 059&?@5 e A e 390 vrres fBaFf @twsz@aﬁlsaycw gpacito? C1 570
seerch widie obyiddter EDi SI'hIsQntL@ﬂi Ol 6ts %seﬁlﬂ@%ﬁ%’é?ﬁé\@ Yand tiuk &2
t{r_r ee out % [ 00641 The out put of the buffer 520 is

QpERcy Of “%P“HF‘W‘H&PS%WWQ‘QSSO whi ch divi des the
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frequency provided by the oscillator by a factor of
“"N. " This signal can further be divided by 20

di vi der 540, which in this exanple divides the

frequency by a factor of "M to provide a signal Vosc
hne.542. .1 n,ot her .enbodi nents, other frequency

3.6\/‘%" est‘ SUER S SR Pert f@tfwngﬁg%%t@a O?ﬁl’%"?eféeé -rgnpgreseidlation

rerguiabiSiigine Sp mgrsatmtml stgnal B@efetatddB acOqlor Qh a@t'6§5‘ 8his oscillation

on

ener.at ar it receives a condition sign
%1 lr gnal ig gﬁnecf Ala'éﬁul??s t gec%qféhegpeq%ths gdggs pqxq,@grebyng the amplitude of
Wﬂl&ﬁd&ﬂﬁgxﬂﬂ RcesBo;, e Frigidnal of e @&@lﬁﬁlon Qfgnéltlg‘ﬁrwde@% act
type of parameter. The control ener at or
c‘%?&ﬁ‘?asg remep S icandition s aemervse. éﬁ g?falre %ﬁ cpidiiéon BEpbet ag
teheirgait e, Wirsbedy, BRSIN AR o fChAG L. ﬁé%ea@&n&“l Tctgw\é‘ﬁ HEbe 2

&Iul ator circuit 550 provides an adjust signa

VP Hages quirent thabis selated fosthe ponditiasy iFor exphips, 8 ivoitage phpsrtianal to

dbdotuts ealpRrabiatnay b rdtpbd at ed as a function of the

condition signal received on |line 552. [00661 The

é?:ﬂ@!st I pcf ﬁé& adpolupizbleenryde firund using the meapeetaat ef the condition. In

tak I 5t di. sconnec

R aSugMenp S YTl B 50 AE Ao BT S B3R D i ginea
pféllqj@p)’ilgnély dlhe adjfistmignt w]ahstuse;il tgetitheoftequemy df Sk oscillation signal

Y4di§sside effective capacitance of capacitor C 570

seen by the oscillator 510. This in turn varies its

R0 | dhe entriey leqhﬁelnclsup talriel majy be sudhehat me&qsﬂﬁﬁtg&bs&ﬂatidih%equency

t 671
géﬁ% ?f(l;s coﬁ%t?rtﬁ%lkl rl\{grgiﬁerrg {en é{lfeﬁréat gb é&ea/tr{l%'n eochkl ‘]ixgt t{w resultlng
f)$€1§al_éatipn| fmquﬁgcphm Sbinalrelﬂt[bnsh)p e iimiper@turd:i Ig WERr BmbdMiments, other
g%gi'it oln%pes?éles %e'nlgﬁ eéatnixrs IIP n G %t in; %h%ﬁ%ﬁt&l&? %1—?%]37 Igooh%pstalglﬁ eFurther,

efofeehhan afe cohditipefiange hhﬁ b@d@ﬁ&us&ﬁibotiﬂ%%ﬂﬁ |tlﬁﬁ)r5§3§t invention. In
I|tu he oscillation sjignal. |In act 630, the

r ST gy“%’ﬁs ' PHET BEBPRFSH |S@FPg§|°§ﬁﬁTS cpbejpsed ipstead Pﬁa leelgup table.

- ﬂ)oeap Figureenis disetieiiatic of arfose MR tHaPMal Se 1RAGL &fé%scu‘fﬁor 510 in the

re, the condition nmay be an environnent al

F% Bisgige ogillaHoRetropif I4ce Sopich en opellamprn pibenemeadiments of the

pxeﬁdhlt ieehtioay The fiureiabibdde B?z[s &%ﬁt?@ﬁer&tt;@%d an 55%&13.{0‘? gore (or
ondi ti on. For_exanpl e, ortio

1510 BuRa rans St M1k A2 30, o (GEmOBDGBS Lh730 and L2
40, aﬁtﬁﬂxls@wldﬁﬂﬁkﬂ@ulit@@&ﬁm@l%§ &1 P7§5 f(%uﬂig Cg\g 7§§‘%s well as their

nmeasurenent of the condition.

SRITTRAnd e rassigtae M} 35QBTER, ecid M@{ 9. tOxéy tm(phlsp-vmdth Imdulated
héio l e ation si

Sabatr 08y 100 08890110 o QRO

Bansistaraeqnaect @rﬁbﬁ drainrpf grendister M7010 maﬁﬁﬂecﬂf’oeelm’gr TBS gates of

inB o‘r{jﬁ?edl c%%sp#ﬁ%&x% Q'lar?sxsqu canebes’&J n%g%ﬁ%ﬁ%g{gga s as tran istors M1

osci [l ation ency remains
?w ‘BOuarel MN 17@r tmau@it they tofugbe by erDiey SthietsignaR! Gt capacitors

sci | n fr ncy, has, sone
bE %‘%tﬁg’ﬁ%éve Soecpelefandderpupiey Fomtiercilaios aormarnalso tpically
clmheated tomhlﬁjdrhmﬁ DSMQASI 1desd Wmﬂ(ﬁtﬂéﬁ@toﬂﬁye Bn WAk Or clarity.
{thﬂ nﬁ}ée@t” es in ‘%’\E‘; I o% tabl e. Further, nore
oh?® THRERDiBrsTidarope R EirBi 14 srmiRed Buivaisn ohthe
ifudtbre aid @8 @ffbctivl ¢@ikit@Re vhiQes seen by those inductors. These capacitors may

be connected or disconnected by their corresponding transistors on a steady-state basis, or
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ot her enbodi nents, other nenories or storage circuits
can be used instead of a | ookup table. [00701 Figure
7 is a schematic of an oscillator that maybe used as

the oscillator 510 in the 20 free-running oscillation

| rcuit, of .Eiqure as an oscjllator in ather
g}k YRS “’*b@%tyr?e“g“ﬁﬁ@g%a %@ﬁlﬂi U&ﬁ?f %ﬂ?@ of F@H’F‘% with
mudhhdasw&ubjas current generator 700, an oscillator
;@gs Z Qk) |nclfﬁ|ng transi stors MLA 710 and M2A
I} duepegioo TREIBRERSSE MVENtionghers ee 160apaatgrs aafld

pudré‘s@or\(ﬂufg &hn@i@@bﬂ @bﬁ&teﬁa@ el drf2h SF 1@23.7{25; and 6 ‘PRr ceﬂﬁgltors
as_their_ corresponding transistors

f%ctew tggggmaqf&/l}\m 70 T heggfransts (Epmbg@qwl]d'twpl ghted, and they can
B0 Gt cHe@ Undb? c&ARA6T 4 BiksSth&ARBELGy Hecoﬁg@m@d' P8 0k s, The

720 are shown: correspondi ng capacitors and
S1ER3S Fak ko e 2 ety sudle hat is garieskin deosimpenstofione ity sesondwflthe period of

fehdpss€si@Alst 1R6hE U modRkdntsy othlmngﬁkeo% c&{)acx t&E ?nag Bk 11',1\l;eeflda.nd their

correspondln transistors can be driven

Yplyeranay beoweighiedsingt differenymanngts For afanipho theamhylw bm1y weighted,

Lhe r S

: apfat:)gf‘ Iexo g'rhg oY th?;f%ﬂtu% ag%dét%SFSQn etéeﬁfsgcg | liluﬂélgﬂﬂ dalty cﬁraFe may be varied
deeayalpir agequebinerements, il Itheamm’oemfnmcranmtainap bé yptecarlldsy than 32.

?ﬁreéskg&ﬂf%cﬁngggtty%gég ?no %b? 'vgr% ledin Fll\élg hsA ){tg'e%thas{] % A—ﬂZﬁﬁtgs of the adjust

fignaj periady Pdtenm@y,ldoa{burmry ofmbers maycber wsed foriagy dﬁﬂh&femafaﬁﬁters

erV f t ind rs and. the, effectiv
B e Py MBogi Ry R s i Eishae SoHEYE Sequency for
d’apa@uatwnsmmyls al:lae\(bd whes it dapacitat sm.nmﬁedoaﬂedead Hyhﬁéxf

s Lra tors on. a tea tate Si s,
iy "%‘“ﬁafa“%% e BBy of Srilian B FFFQ*“%F tape quantum by
appiyieg amzdmtst signd] havin®f nﬁnmuhﬁﬁltw:)fclb to Gﬁ&'#ﬁ:ﬁls&&'@or typically, one
eire

st e, £ ap 0% AT B Saree a0 o i e SV AT e

triirﬁi‘kﬁdr&bx&fe&ted} &ﬂﬂ@ﬁ‘aﬁﬁﬁ)r tHat fsRenrdcl b ME dMROoMOA 7":’:‘5’}3i ’ﬂn@ frequency
connected to the drain of MA

‘?{1 Gllatigt e :fé‘%tff ge rediceg &y defuensing tig fghicucle, vatitthe ﬁél}mtor remains

Sx@,fﬁhat Qeux&i/lﬂlt"s afas s%gﬁ{as Qﬁ%rc%le gfogt bits that are
h@ﬁhgaﬁ decoded 1 nto 16 adj ust S|gnals The signals
a

T dRefSpses i Pecillaartraqyengy precaghievied hycapplyingtan adjust signal
mé J‘ﬁxfrﬁﬂiﬂlﬁ%ﬁ@r@cl@fto b E‘sﬁoﬁ’@ﬁérggto(?ﬁﬂhﬂg e r}%gtj tﬁi&?tor remains fully on

ignals. I n other enbodi nents, her nu
%‘51&8% Femsiningisansistory remdin offy (:DQGh@SﬁrS in pedillpger fmﬂyerme can continue until

X‘tﬂrﬂmsﬁﬁs }efhaf’heﬁi lfyed’ e&t‘gﬂaﬁé}ﬁt a IE%m@ré %F&Hla%ion frethency % reached.

binarily wei ght
The eneyationot @mempbnspumywﬁm mechxﬂatorﬁhaﬂplnﬁndestsfmald siich as these is

in equal or unequal increnments,
&%&Jnﬁ %Xxeﬁ;?w\éq'{%; S q q

e nu rements may be nore or |ess than
B),Q75] FBngul@)Sasrp Icmtrdi kignal gkheratycdnd pﬁﬁy-vh&th\tﬁduﬁﬁbrltliht may be used as

xtee y-four of the adj ust
e SRR sigBer RO B e ool v o 8 Syl signa
gmemdrand pulye-ofdti hx@&lﬁaﬂaafnaﬂlﬁr @ﬁxﬁommlégt@ 68the lpPes&{i@nvenuon This
enbod] of the present invention,
ﬁ%‘lfgfﬁfﬁ\#% %a%@fﬁLi}gff senf@tqrﬁléadsélwf radng-tordigital ﬁoqurter 810 and
Roekipetdsld s96)aRd @ blils6-JRRE Molfifitor GIABL ilf'p St asgo‘ﬁﬁf%? §§@Q1d@écoder 840. In

%tgel r corresp ondi ng transi stors. re quency
S g RS A Hheqseseaidnveation pthen sirenita senibe tspd to lmplement the

control signal generator and pulse-width modulator.

14



10

15

20

25

30

appl yi ng an adj ust signal having a m nimum duty cycle
to one transistor (or typically, one transistor
connected to a capacitor that is connected to the
drain of M1 A71 0 and one transistor connected to a

itor that is connected to the drain of MA 720).
%‘ﬂ@gf {\ n RS TEERY I o6, ¢ 2K Henplnro-fieitalsamitssiar 810.
MYt i aﬁmgetﬂSdl gigﬂ Eckﬂv%rt&lﬁ'(ywd‘dé Gl degitall ﬁ'bfd thith€udel @f‘ﬁldﬁ%@fhe lookup

op g until its a gust SI% has a
&ﬁ@zgyﬂ“% %F“Ibﬁ le in bmmvxﬂﬁ ? FRITrOY signad fpstag coumter 830 and decoder
@sgi |l ator frequency are achi eved by appl yi ng an

djust _signal _having a m ninumduty cycle to a second
?ngﬁlsl g ﬁ%?o%; signal YESBsiprevidedrbyribe @pé\sp telagrten fing 822 tothe

286 b B0 AR RSB Und AN RIS hOk RuhFIFRE Q?Q{t srfgg? F‘IE 83399218 one

oscil |l ator frequency can continue
embedimentof shernsepantinvention (ahesmomater d¢viodér ipusedt Aghermometer

HERUEHD QRS binlaﬁlg %ﬁté@%?&% nhﬁxbgte%%HS%}g Jist %?ed blttsh TPe control

operation of oné exenplary pulse-Ww
pigealiL§8s o lign 824provided tashe tnaster 850 ars lnsadrto lccmttolhshe detytcycle of at

8
géeﬁ’ﬁ eOfrng tggt?@g dalt@%ﬁgl} oE hxgﬁzﬁz ag' ? %}g%rwg§ xggragls%lach follows.
{978} hEiguwrht is @Itmsngdnagragmenmtxmg tha mﬂerpﬂlﬂrScEf-tm litde-width modulator

0 f 5 .0 na
gglﬁ rg:80 ﬁ[“h%,n (éf&eqxlnclgdes a qrtlchc r‘r{%’ﬁllcﬁt% cP ‘Tlsﬁ? c}%i’%llam%go adjust 4 signal
8%heuld addumt §- 803igrtal’s@4pr hesthteiofithesd Slmls rgﬂirbﬁ‘entsfo?g Uf &4 possible states
ener at ma e up of an
gorr%a lgg’% 0- ?aé?’ gﬁnt’%‘fmgr&n@@}etpé%e%t iz | ookup tabl e
8109] ahdha epmhp:le tm ﬁﬁjhlst kigratlsan0 rmﬂﬁn mgh%h@e efa fls—e signals 940

n C ot her, .enhodi ment s of
EP@%@H dfﬁ*& &‘Pft 4&!8*8{ #ﬂ}ha& Avatiahle signal tf@éhqw@&twde of three-
exgmherrﬂm ist 1165 hxgthdir iake SicERaF the @Rk 81 @fand Mk for 5 clock cycles In
dt h ator. 14 [00761 A condition signal
P S pdisesoh (e et B sieals sretirapdsg.om diesFprovided by lookup
@bRYRhilethe 8ut%rchle NRnBARIY2hOhed dick Blts ﬁl%OM@& Bffookuéy table. Ina
Frow des a digital word that is used to address

Bife G b0 ST EPFHBTRreSPHIn SR BOREIBISATS Provided fophescetss for 16

pidssth PO 0 MR EL B0, 0 0Ny A o

FrabndimentaBee ape 2 pessible sigesd states, thitds, t@re@p@petamsm thertank circuit

gﬁ%d,g\qe@ﬂdjlg YL Hed as a nunber of adjust signals on
| ines . I'n one enbodi nent of the present

(098It Iﬂdhls examnplerthoefifective chpecithace ¢an baseticedione quantum by changing

bi e r i t
|{hﬁ %g@}?ﬁ% ?é)onedt%?ﬁ equ a‘%?y Q\A/ec?nﬁ b%(' }%enﬁﬂ? tg%ﬂ‘?y §ycle to one-
kdlfna IOtHQSBQbQﬂmlbmtmehﬁﬂ#lop meayibe éﬁ:s than toh eoettiat ®Elo838 cles, and

gpg#%esg 3?‘p£JUStF1§1%§]dUt§%§ I&%dof at 10 | east one

as is shown in the
f00R1Ing Tk @ga@thEeelhb)f thie losolator wikR A8 adtiis® @ﬁgnﬁ 9|3§ isthigh is greater

m Lagrami.l| ating, the operation of th
%ﬁl g/@gw% ﬂ] %&Oqjgrgf g#({ 1sﬁ)or F{\wfcgngy, tgﬁpg:l *apcﬁ {fies to alternately
deredasias 1ﬁcr6d39€tkﬁ'8 ey ’ﬁns]—@oulﬁ‘éh&b%tfreau&c?hﬁﬂﬁht?ong&%e clock.
ust . 930, and adjust 5-8 signals 94
gf’{é(%ef df the ﬁg@@ isdiyided by the garaasiahip or mebmumlepsb@gqf lab éle pulse
Iﬁrﬁgﬁe ﬁlt%:h(l)l%t@& frefMle o NRARh& M RBP o BBIR 0Ok sﬁﬂg&n{?%[lﬁ’sc%ﬂéelled
(0082] Referring now to Figures 10A-10G, various exemplary implementations of the

present invention are shown. Referring to Figure 10A, the present invention may be
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15 [0079] In this exanple, the adjust 1-3 signals 920
remai n high, while adjust 5-8 signals 940 renain |ow
The adjust 4 signal 930 has a variable signal that has
a duty cycle of three- eighths. That is, it is high

hree .c s.of th | ock 910, andlowforSCIoc
@P@g inja iatq. %ﬂgd%w&aﬁ? e PrejepbINKFIRD MY imBlemenigifheroor both
afgﬁalwm dnB At ddtoBErdaits, SNPQE}QM‘E g@r@rm lééﬂﬁhbfpm lilg.pl% $OA at

w&le the duty cycle is cont r ol anot her three
S lpseros H’é&lerﬁfg'ﬂt?tlﬁ’ak a]@nﬁlamp@essmmw&/omor@psé girguitcl 002 and/or other

eirbedi éx’iﬂ? Rfiovi) id H@Epf(f@@ ;y ﬁr&é?ﬂia‘té) Berfgrﬁ%odll?l'gtaﬁd/glr &éryptxon

provi ded to the decoder
PFf\f‘é’ﬂb‘ia%Céﬂa&P@’ pRdsQr feramept ﬂ@iatﬂr@élsmmw terandfop recszeqofu@auabmagnenc
g@}a)ée%giug,smo[gn this enbodinent, there are 512

possi bl e signal states, that is, the capacitance of
1[99683{ afPLR | C?OQumy cogaminiratewith @biost devided nptrsboemetisas a computer,

I C n ca
ﬂgg)@rﬁge) %ﬁ@éﬁ% Eéxé@é g{rﬁﬂuag ’pgtts&’?% 19 rgttfi‘l Jsglytgrgg ?ﬁﬁﬁ%\' LPt% 05& @F&a or MP3
Pby@m end e tikh and/pr <Pthﬁzrrdeasw1® pige cqmame lwmeébyr whaaglcnglmumcanon

per I O ﬁ)gng@tg (fblotenga ol hg%ﬁglred#r%fngm? Og Sup odi nec{/]oéx} %c§ess memory

MM),mipw lgendyewsvdlitiememghy suahl JasuﬂztshSrnegrrbajf Seddayl@emory (ROM)

t by th
AR P bt i i B8R & gnal 050 15 nign i s

g)ﬂ@dl eRefel‘rh'@rnoN‘te IFigufe] GBjJtltES;tre%n&hgé’iﬁb? thaQ vk Sm})&ﬂéd in a digital
CC .Nn ator tries to alternate
JEERISURDP R DL TR Frsentintimey mekiaplatn et g both signl
f:m’oeepEmg ayc:j/nﬁnﬂ)gtrglt diretits) fvhich lage g‘dn?tfél{y 1dehl(i)ﬁh?i\4ﬁ Figukd 1I dtg‘eﬁ 1 1012,

C | S | VI de msraloorlneernu I ple
Bl 4fe PBeg Do G Ve b0 il poesstianasponchiRs] ircui
me dnti/2e bBBCArciREWbedhioR ) inDBDLB1 @Hltay g%dcy s AR GRHRA coding

vari ous

821 Referring now tq Figures
Mtxq%?rg}@ﬁagpﬁagw, gfdlqrrfgrm% Fl@tggﬁf isirepdfrnmp agpel/or data
ﬂ/ﬁ&cﬁﬁch%pnﬁ@fsl%fargb H{édﬁlﬁl ﬁlguﬁ@so:lne%g%&gtaﬂ&%sﬁ al processing

i nvention may be enbodied in a
sty contrd Pt EHR aPWO’é?fb(chﬂﬂrcnwnpmpwnasmtD\éID l hleor caaralso perform

Bt un&iodd ﬁlch 213 Qr?c%ﬁﬁ? %Mc?_&m% 0701 %%h‘{elca %Ero\'\%s&lh

are generally identiTied in
Sigptions aproeineA wathiadP¥D dsivgnal processi ng and/ or contr ol

EUO%%U' bvH 84244 gi% %rﬁﬁ'ﬁ e il é)ﬂg%eﬁclg?r\{m)shown) stch as a

may process FForm ¢6
earenufgst fleleSlOB op ethfeodemcc afi acmieat mrswlratmb’ wirelése cominufliaition links

t ecei Vv
L0%3; DAD Rl B B SRS sttseire B e drain
n@rtviolagilehoamnenr Sass elat@rsmtage hOW\mﬁnag iretuda a hardaiidive (HDD) such as

Ie GO ut| Vi has 0 ital

B8l | Elette 0, | e adtipbRP tﬁmncqvﬁl!gea%er%r mfg platters
hdvéng d Kiemetanlas siltee thad apllirgﬁl;&la‘t/d&y’al ?’88 m llg%ro?g ol'ieeéllmnected to
or Wir C Qn i nks ma
Blsmes’nﬁég ugh ?m, oy datengy anyelatile peBAERER axflash memory,
mwmrolfher SRAMe el rbiwdhia bk, nonvol atile nenory such
as flash nenory, read only menory (ROM) and/or other

19861, bﬁgfelg}ng@pwdﬁ Figumalog, éltedﬁ'&“gét invention may be embodied in a high
definition television (HDTV) 1020. The present invention may implement either or both

signal processing and/or control circuits, which are generally identified in Figure 10C at

1022, a WLAN interface and/or mass data storage of the HDTV 1020. HDTV 1020 receives
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[0084] Referring now to Figure 10B, the present

i nvention maybe enbodied in a digital versatile disc
(DVD) drive 10 10. The present invention may inplenment
ei ther or both SI gnal 15 processing and/or contr ol

S P 9508 bk B8 S IS sl

dori a\,cbsplﬂ'él;m% SIm{;smaie inplearatatiog, spth 9foc€s@1|ﬁg bﬁ%i\l/%n?g# klz&ntrol circuit
nd/.or .0 ci.rcu In

1057 5B 2 Rl gE ot it gl 2 ro-etmcieppeerimm coding

pmd/{)mntriry\pabxf; Lpbxacsmom;ulaa;add @rrriaddiBAnd?3 8 f6 fAfhnyl other 8FH of HDTV

from andé]aor ta Wrémten to an optical storage medium

PpeTsing thpt §B‘Pf$ie FiifiT&ent ati ons, signal processing 20

$0087pr HOOMV [ @20 rfdyr dbﬁinﬁunl&tel\zm@&%sq{atacﬁw?@ée I@W %{ {tSres dataina

?}not shown) in DVD 10 10 can al so perform ot
Wehﬂéﬁq@mgﬁ&wchgs entcalandir anandic S@é%gsdlﬁﬁgesmd/l@ﬁt @r DD may

aiRkahe & c
N e Sona O FO ORI Fihure MNCHIRRS! B0 BYB Il fele fre

sonfisyration S}H’é‘(ﬂi ip Eigupot0Bs hBWﬁDQu%fh/ tex mini HBRpthatangludes one or more

R
e i AL AU i, R
EUWAEied amemaemy tl ﬂ%ﬁ»@h agiRAM, RQ¥algw latency&onhanms tnamasy such as

ﬁaﬁihar?%dé‘org 32(9& 3{11 da%;ﬂ@%}frﬁﬁ)ﬁic dg{%%%}rg%% %In %ﬂéio may support

sIraeptions withgow bAN vira WIheN Hmorlamtdnﬁcal (m9n| HDD t hat
d a.di.aneter
0081 RpieA ol PGB o Srese N SloR i BEHHS ol system of
e wehiele i @10, & OVLAN imserfack @nd/Or mass(dhtaaﬂ)r@@Mf tHe@¢hicle@ohtrol system. In
e ry..such as flash nenor 30
S PR e B AR bl e BT gR corob Bgtem 1032
Ref recaivas gnpmmirdrm ofd Q‘nmﬁe berfS6is stidheas pérSeedtireisEsBRL préfiure sensors,

definit t el
%&éﬂﬁl si‘&ﬁﬁ au?tﬁow ?)epaog% ﬁ:gpc?rrﬁx}g ﬁl{hircl.lf.)ﬂxll% s%%q\é I@E;Igcﬂ){] that generates one

e thére pupnt datrbl sigiaBnath &7 AGRS Dperstid Yo Phet&rs) Hah@hission operating
C|rcut|ts >§h§1 are enerallyldentlfledln Fi gure |
Pgrarytersnggdr o eWRNO $84S: f ace and/ or mass data

momlagm@ﬁregehanb@wn m?,qlso M@EMgé@@@mfcﬁ&% iy g@té@\dﬁo of

neither a wr or wreless format
E@FFE? 14505 "I—qur?) SUEPUOQ mghbikewise seeiye dignal fagm ipabsensans 1042
&R outpit ROl gaRNS onSbAN&e oﬂfpgf:@élﬁz'eg‘ 90421' rIE %‘&Le{ R intations,

control circuit™ 1022 and/or other circul

RFRhIYstsm 10 may b eanrafanpansiclogisbraking systrar deBS’h c um gugon system,
BRI cEHRINDE VO Tele &@ﬁé@fe?ﬁfs?n%%h%f&c@ﬂﬁgr DSl S a2 aptlve cruise

and/ or perform any ot Si Ag
tanirel sysigmpe vehiele enterthinh g0 87 sterkDicH a3 @ 2@revpP VEY mxupuccateand the

el fsulﬁaoiﬁe %g,;&g&gg#&%tem ??ed stores data in a

nonvol at 1 | nner such as optical and/or magnetic
MW]ag%omwm eentrob\systepa 303 2anay ddbEnurkgate Widly magshiata storage 1046 that

own in Fi r at | east one
BB 48 LA RS Mo, BPSRaromas T A PoEoricagmaior
Iﬁh@let-tlDEIorugy déwicea forienimplBatd ik drives HOESarang mmma%pone
tter ing.a dianeter that is smaller tha
rrg'sx(y I?S.Pérte @} gﬁ@ra 1qq%$9}w& @@gﬂxﬁ)} Op@nd/or at least one DVD may have
the configuration shown in Figure 10B. The HDD may be a mini HDD that includes one or
more platters having a diameter that is smaller than approximately 1.8”, Powertrain control

system 1032 may be connected to memory 1047 such as RAM, ROM, low latency
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connected to nenory 1028 such as RAM ROM | ow | at ency
nonvol atile nmenory such as flash nenory and/or other
suitabl e el ectronic data storage. HDTV 1020 al so may
support connections with a WLAN via a W.AN netmork

1029. .] 0O 1 Referri now t o, Fi ure
PR erdor ductt R BBl AL oot bt e i ptorase
PEwartr\ammondrcﬂ s§0a0, 1032 AoANay mppasﬂt a@@eamhé wﬁthrmﬁﬁmslran@a WLAN

stor icle ontro ysten1

“F&B"’@%‘@H(%?e lg)ﬁé %Fﬁ‘é"“&f) St |0 ey lﬁ“‘r‘&ﬂ"éﬂ@éﬁ#a}a glorage,
pmr;t 4t/ 01 a SODANGhte Y6l BIMAQRGwn)! hat receives inputs
@@EL gg or JTore sensors such as tenperature sensors,

FeggTglo FgiBt M GffaRreseRriaRngion may bp embaskaip pgellular

@ﬁkd{eQDS@tMt B4 1REIu8s b EaRIR aRRASOI0S 1 2THE flesdnh@Alention may 1mplement
enerates one or nore output control signals such

REDASR 83 PGS IREARUBFaNTol giraits NThie B swped aidentfied in
BuRATGITRY 6525 2 WADAN Qfitehca B 6P Aata AR 3 thd AR phone 1050,

The present invention may al so be enbodied in ot
éfbmedmpéegrseﬂtéﬁensmﬂbla@phorwéﬁ%1n@1uﬂ@sa@mlomhpn@105§yma@mo output

%%u@%ﬁsd% s!o Fﬁégt ?rgilﬁ(%reaggfﬁtosl b %I sfgiagm%g Qxlt&/orsaﬁnf?p% Jevice 1062

sirhsa e keypadl. einting avicy, yoise aetuatwplaedr‘emthen mms ;devum:) stgnail
b f
Eb/&)%&ss‘)@{ﬁ]g Janf’Qr d5R¥ ! c?rcg‘il"s,r fOSQ anﬁgrsgtﬂér cuf:ﬁ) ‘t:s%{xot 8 owr&q? Zglﬁ':tl rThone

a navigation s icS S
e ma)eprp@lsaeqhm,lpcﬁomysddmg angl/or amzymiepapdriore calyshtions, fammat data

me .e}lfgnr?Btﬂbxsc%llulgpéﬁongl netion tem a vehicle

ent ertal nment asy stereo, DVD, conpact
09z} aﬁdlhﬂfh‘e)hom KE0 nBtyi domnatnivate witphesselataatorayed 06\¢ that stores data

&Omo%wlaﬁlte ?n% «Lr 59 O%s OEEV\@ raatg?x! rplgg%g{}é%tglla%ﬁﬁsgc%?&lr example hard

communi C a
érsb dmsesdﬂlla amdﬁoanYiiDB.VAt Rhstbge HRIDNMAY hdvesie dbatigursticdlsag®n in

[ de o d/or 30 neti ¢ storage
U0 o e PR R Pl e e BB T 10B. The
PIDD ®apbe Dinehi Hﬂi@ﬂfi&&ciﬁd&sﬁorfe%@nﬁ 1hteldd Bdvirdh EAAME thal is smaller
@aﬁur e I OAB,anéu %ﬁl\l i | east. one DVD may have the
PRRSOHERTetN!-§ hdvifllufas PRenGUOE0 maphe quH’éCtF-ibB emery d 066 such as
RIAM, RbN2, ToahtehdyClondl618tie ARy sudR&s ﬂ@h%én%r? aﬂﬁéij diftkr Suitable
%lanete that is smaller than approximately

SHEAEG dafastoragh rallulag phans 3@ a0 may suppor @ﬁrﬁ@e@@a with 2 WLAN via

AWK nd@ddk mtsficasoddAM ROM | ow | atency 17
nonvolatile nenor¥ such as flash nenory and/or ot her

S9P?lapRefemingaepan Figuamt ', Shepresgat inventiommey be emipaslirdrink set top

SIBIO, 95l A AR A el o
O] pigopits which ate Bengeallyadentified m Rgwe agré at 1086rOWLAN mterface

| t
%ﬂég&r%asgdéﬁ'é&a thﬁ: ggt%o;f@ 10%ﬁ Sg’tq IO%R [reecmve %gnals from a

erring nOW
scadesucnisadireatibamd Eumlahdl batputs pﬂaﬁchﬁd QJQ;B& Highedefifyn audio/video

el | enn he, prese
5‘%3%?‘%*’% 7 e B 503 deiion HoKR Soripmd/or other video
prchm'esém gtpandevides.cBighdl @lroce!ssirfglhnﬂfbr comttol Ehr@[t@ 1084 and/or other

ener i d ified in ure | 10 a W.AN
?iFﬁ“ ?‘}% ém HSP%E’“ © et dep bk %9 Et“&‘ﬁ’é’é%?%sfdaaf% Berformy cgiag and/or
pdepyigiod Qefform calculations, format data and/or perform any other set top box function.
[0094] Set top box 1080 may communicate with mass data storage 1090 that stores data in

a nonvolatile manner. Mass data storage 1090 may include optical and/or magnetic storage
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In sone inplenmentations, cellular phone 1050 i ncl udes
a m crophone 1056, an audi o output 10 1058 such as a
speaker and/or audi o output jack, a display 1060
and/or an input device 1062 such as a keypad,

nti.ng devj ce, atl n and/ or ot her _i nput
8RS S aprphla By b EanafoE D Eom A drestine S Sy have the
tOERuAroh shovatih Figued T0iddfor@h rebst%hewb By k& ke Bhfiguration
per-form codi ng and/ or

hone 1050 r at a,
‘?PeY’v Fiege ‘ﬁ @ﬁ?@é@% eé‘tW‘BhE‘DDf%?trfﬁ"c uctfapae OTZRRIF Blatters

ReViROL dla@bidethatCie bhblleRkhal Eﬁﬂ@xﬁﬁb@} [ gns Set]tép B&pﬂ)%@) may be
Cel | ul ar phone 1050 may_communi cate with nmass

SOTpSiESL 07ROy 94 S1ch ARRANRROM; lﬁWalatﬂwmnmlatﬂ@memory such as
IABgh rﬂ&ﬁor? 'dﬁcho?o?h&@ﬁﬂt&?é el&'&@ﬁi‘erdaﬁ%%?ée' Sethp B@?R)so 6{768may

devi ces for exanp di sk drives HDD an

BYPPP §eAnepfinns P‘IDD ar?ﬂyANaW%a HeAN emtwoguintarfaon 1 @9hown i n
r e ki

T SRl sl 01 BB A i g
marsr 1PED Themresenicinvaidion @p,g 1rgplemgmt@1tp¢ra1r bethsi ghd\pu'qmgssmg and/or

' |
S okl SRS AL PSR,y
sug/or mass daAkoraBOR the ovedia gl ayac 0720 v sinat mip&mmrmogs, miedia player
gﬁgpggg&s %H"&l??@#d}org&%granéf Ilb?psuch %, g%&)frl I’l:]cl)u(gzhpa% and the

one SO hay
e some nsplvmtﬂtata)n!#\lm’dﬂlavplayer A0 THAN, é’rﬁlblw Y graplilbﬂ fubérdfterface

(et SRkl BB Bt ¥oh S B s forencisg plpfani-lick

'Iﬁltmfapsr e disblaly 10BMandos u@}(npuﬂmd)m&dlﬁplhm nom fuhﬁérhncludes an
control circ , mhlch are

nal and
dﬂ" %}875 P 3 Shpeks aﬁ/am"éilolowtaﬁcﬁi el proogysigg and/or
ccmher difonits 1M chhG/or GMGScIdaitsH(ndt ho A PofFhedidflayeel 0120RaPBbcess
X 1080 recelves signals froma source

80. Set to
e R AT A P B A S a8 250 svform any
bihetmelied piaydrif@tianidi o/ vi deo signals suitable for a
Eh | a 088 such as a television and/ or nonitor

30lor Vigiinalaver LA My camemgicats pifiomass dpastomesil BEthat stores data
Sicl @@éon%r@é%@@ﬁld‘i@arﬁm/vﬂfeo %&R&{t% ﬁbﬁ\fB}HtﬁeSerg)gr Iﬁg%g r

other <circuits (not shown e set

iRRepILt i8S ﬂéﬁa‘toalpf?ﬁé?df%‘ﬁm wnﬁlgdgﬁm that argmgl]@m with MP3 format
BEgthe i Abf Gl QNRidiol A th?«%%c%lz%ﬂd"[ﬁg rdgo ;{Qi%ydnay include

ot her set top box functlon Set
pRtiFalandion magnatis siorads derisss fda@anmwraagéslthmerm and/or DVDs. At

RLY roﬁec‘H% 8§' ﬁgff%ﬁ%ﬁﬁ%&é%dr{ s%ou;ﬁnﬂ] ?{g}xre%isang)%f 8 1east one DVD

storage 10
S@bh@@éhel®n@ewauesshbwn meli@m B &Flet HDB Imaghbe \amml-lE]DD that
east .one

/ ki)
B o N Piord M G B r T Pod” SHA b Pomepranigpteb ™
I_Srztﬁmarptqyehmﬂe émdyd)ewomﬁdcﬁglédiﬁﬂﬁmﬂry HI‘VO\&gch 43 RAMUROM, |dWBlatency

e m e m_ni that I n udes, .one or re
ot lBlR R etory S & hshmepe "oriar Oiher SHahS ectiania faa storage.
Bepia@xdysl 00 s niey. sufert doBRediOis WIBY WEBAN€ia% WRARESREk

ngi 1094 such as RAM ROM | ow | at ency
H%ﬁg:? i* e menory such as flash nenory and/or other

00b712bR 6feRInRGb FRRMLI (BAHR pRLsRAtBHSentiok Inal 8P eRBi AR Q Voice over

al so may
Internet Protocol (VoIP) phone 1083 that may include an antenna 1039. The present

invention may implement either or both signal processing and/or control circuits, which are
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support connections with a WLAN via a WLAN networ k
interface 1096. [00951 Referring now to Figure 10G
the present invention maybe enbodied in a nedia
pl ayer 1072. The present invention may inplenent

BBl el B Ry LTS WP eRife s arilop it Bhtsse of

gte ViJF phore IVBANIni soine irhplemenaddms) VoRISosat083 Bt REaY®

PSP oSl oy £ S 0 et i

m’mplﬂd&r 1D977an81h{m|n dédced ORE yiRhchs atkoyalpmihtRR detibe volce lé@tuatlon and/or

ement ons | ayer 1072 may_ e
hef R Pl Prelried (Buf Smmunegmaniye T056. Signal
Bropéseig afi®Bitcontrll RiduitiOMB2 BRMNYSothdreRBSitsAASH sREw in VoIP phone 1083
|nt and-click 15 interface via display 1076 and/ o

éPf%“«Fﬁa fagRP7EPIm GRg P%\ar}ﬁit’%f;ﬁeﬁwnmwfﬁrmékutaﬁemm frumatdgta andor
Pereir® oPhEr MSIP JKbA2 ﬁﬁféﬁ&hsas a speaker and/or audio
out put _j ack. processing and/or control
Hl"Pgl Y'gllehPme é‘%&%/rw OmRYNIRE Y Wit Mess(datatstostas P tak stores datain a

H@'ﬂ/bﬁtlpzl AMREr sheH 4 Wal%%?ﬁé e@@Et%r 985&%{) @o?%ggbge hard disk

and/ or_encryption, perform cafl cul atr e
dries SIDI) and/ o Y By Ablesse poaBDamayt kaye thefoanfiguration shown in Figure
ﬁ@&%ﬁﬂt PNAS

dat a s(t)ljc\)%géa% 0%70 t wl?ﬁéeg?éécs glg{pd p&{:&%ﬁn% H%"‘rrpr esse§ HDD
BariPo2 ayie/ D\vhad ngludesmaneror miome platteynbayiegta digneter thatgs smaller than

t
ey L CTEBLAMENSS A COMLETSEARAT l L myeo
BANG R ltoafkihtencrymwpvcé&sle dlemwdsr mchagflash mentbeyp afdisrnmiies suitable

t d
e T EN
Pl Paretivark (BYBBownditvid? W 1-lFeaﬁiimtnn&tlldDBmﬂﬁl¢ 1086.eStilhéther

R St Bt BhaIEN D sl R oot rommelitsr o1 o
[Dag9) HDDlenaEb}bvdDéesmpmoﬁ lof Efdhplie embodiflentd @5the E}ﬁ/eﬂﬂiorﬂl’ib& Been

Iat r.s havi ng a F anet.er is. smaller tha

BpR S oriteryPsoefof I ESHRHS apd Fyerotion7 B vy nghded o be xhaustive
oo et thel 1riv6ntmﬁﬁ@ﬂ% piddid fsruCdesasoeRAM @) ImddP¥¥alisdsSne Yariations
nonvo uch as flash nenory and/or other

L3
SR PrRbIn ot B e ot ofheg@bodmentsyese ghosgrepndidgseribed in

derto BB cRBIMAME prizeie oF tHRNvelibdlard hi¥d1 3 %&Nt thereb
ne wor k |I?1l erf ace i%074 005‘93711 Ref éwl p@w 0 theredy

 ofhes skilled dm theiapje hest 5%114%%@@%@@1 @alouﬁerabmm@s and with
%ﬁs mbafiRLIRk af4re §@kAlo &V%E)cuﬁp%%oﬂtgﬁéla{ehat may
i ncl ude an antenna 1039 he present ention may
i mpl ement either or bot h si gnal processing and/or
control circuits, which are 19 generally identified in
Figure | OH at 1082, a wireless interface and/or mass
data storage of the Vol P phone 1083. In sone
i npl enent ati ons, Vol P phone 1083i ncludes, in part, a
m cr ophone 1087, an audi o out put 1089 such as a
speaker and/or audio output jack, a display nonitor
109 1, an input device 1092 such as a keypad, pointing
devi ce, voice actuation and/or
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5 other input devices, and a Wreless Fidelity (W-Fi)
comruni cati on nodul e 1086. Signal processing and/ or
control circuits 1082 and/or other circuits (not
shown) in Vol P phone 1083 may process data, perform
jﬁ\? / encryption, performcal cul ations, format
orm ot her Vol P phone functions.
[ 00981 Vol P phone 1083 may conmuni cate with nass data
storage 502 that method eftudaipa fraquency tRarnaeristic aF hd @tegrated circuit
g&gn%rinsuch as optical and/or nmagnetic storage
ev?ceé‘ for exanple hard disk drives HDD and/or
DVDs. At |eestingamedbbniay ofwsoaditide; confi gurati on
shown in Figure I QA and/or,6 at | east one DVD nay have
the confi g‘ﬁgﬁttﬁ%ﬂe%sﬂm?nf ‘?'frtrh—‘? PEARion tast a gRy oupdpof prayise-width
b dalated BigndiDiadt hat i ncl udes one or nore platters
having a dianeter that is smaller than approximtely
1. 8". Vol PpRdhRC2PEZHNAHYIRE tBe AMeidth mgdpated signal 085,
whi ch maybe a 15 RAM ROM |ow | atency nonvol atil e
menory such as Theassthod®folain & Mehein Bk bexdigeH ik dgRrature.
el ectronic data storage. Vol P phone 1083 is configured

to establish c ni.cations Li.nk with .a Vol P network

(not shown) vi %eﬁfﬁé’&ﬁﬁ%h@é‘@%WWH}% 1086. Still

ot her i nplaeyimnthatamnisanica by deitiolling theinipaasre dL5 Switdhading the
above. are nt | at ed. [0099] The above descri ption
Bﬁseé%‘ﬁtbfngg‘aatgﬁﬂngﬁﬁnents of the invention has been 20
presented for the purposes of illustration and

descri ptioh. | tThesettot of o d edhetetn the capabidanst iswariedby driving a

Limt the jnvention to th i se form descri bed,
et Db RIS A0S RaTTERE re possible | n

i ght of the teaching above. The enbodi nents were
chosen and. desdie bethodmf clainté wheminthe pulsecplidth motitiated signal is

osen and.desdh? brethoin comiérier pic
Bl B g A BAEOH B b R PAREle  set et e

art to best utilize the invention in various
enbodi nentés andhemtethod Bf vlaim é whereodthé integratedsircait camerises an

AR P e M AR B T R R T hRsme o oS iltion”

characteristic of an integrated circuit conprising:
recei vi ng 'a medsemethedtof olaina | ewarint the measwsément bfiecondition is a

9sY it of ition to set a duty cycle of a
pu@gﬁwnﬁﬁ%%&%gﬁgggsi gnal ; and varying a

capaci tance using the pul se-wi dth nodul ated signal. 2.
The net hod-of dhaimethodwielaind furthercomaiisingn | s

t enper at ur Y AT 4=yl aTel| '

conpri si nggfén?/rgrfl ng teﬁ% capé@f%’ék@&%{? b&%ﬁ%ﬁ% an‘é)lt? e
Pm@@amléo wfmpearagé;t ch usi ng the pul se-w dth nodul at ed
signal. converting the voltage to a digital signal; and

retrieving the stored entry using the digital signal.

9. The method of claim 8 wherein the stored entry is determined such that

the frequency of the oscillator is stable over temperature.

10.  An integrated circuit comprising:

21



4. The method of claim| wherein the capacitance is
varied by driving a gate of a transistor with the
pul se-w dt h nmodul ated signal. 5. The nmethod of claim4
wherein the pul se-wi dth nodul ated signal is generated

by using t o, retrieve

a stored eér}'t%r g@f%éﬁ ﬁ%&gxtatogﬁa‘épg?r? %Eg{ rteép%gv\% <,to 8 measirement ofa
Fondétipnané dordiguendite pouitenicentsol aignalds a:esbbm(ms thamebasunement of the
Eérﬁg%gncy characteristic is the oscillator's frequency

oscillation. 7. The nmethod of claim| wherein the
nmeasur enera pubde- \axdt}nnditﬂatmn Cir&nahavmgl andggit pespRBivieit@th@lcontrol

El%nfh gﬁl(‘p ?r{ (%twtgﬂré r gpgﬁé SNl sarvgﬁ&{{mn %Ilat?c{ﬁégna in response to the
ctmmﬂ mgmﬁg dngi gener at| ng a voltage pr oport| onal to

terrperatur convertin he volta e to gi t al
signal ; arfd a“F@FF?pé\?‘itwg E“H'éngset fﬁpé ta@FﬁY ueu‘éai"ﬁ@ef’h@wonse to the

dﬂxlgé-walthﬁlbgmaded signal.The nmet hod of claim8 wherein the
stored entry is deterrri ned such that the frequency of
the oscillgtor tabI over ure. 10. / .
i nt egr at edﬁu rc etln ‘fi"%ﬁuﬁé’f Clagg?g &%’ﬁt“r%? CQeYPA s temperature.
generator having an input responsive to a measurenent
of a condi2ti ofhanmegrand ciguited claim pt ot the omepfated circuit
%gﬂ [ nse to the neasurenent of the
% fL' noscﬁﬁ%ﬁl se-wi dth nodul ation circuit having an
|nput responsive to the control signal and an out put
c onfi gured3t o gihevritegsated @imuﬁ@f viathh b1 mheginathe thtegrayedhdircuit
Inprised A baEihR: tneeoscﬁlg{& BQQI{a‘tQ’m
acltance having a capacitan
thesmnwcc and the pulpulwhh modtlhtedm@nilatdaty sicignal . 11. The
integrated circuit of claim 10 wherein the condition
I s tenpergyure, [ hreuit of clai
11 wherei ?11 theThe %%%féqgfﬁ}cutr%g ﬁllg{l;g%:g)rl}ﬁrre }nsté%c%t]rol Sien b generator
epmefirispsaat lopkuplt@bleThe integrated circuit of claim 11
wherein the integrated circuit conprises an
osci | I at orys. t hey O5&bialedtRE ing at a frequency
determ ned at | east Ha tcg ulp%%dr{ ﬁlg capaci tance and
t he pul se-ammemory mmmedpbra@maﬁ‘ emitribus eack yrotyecorréspondihg to a
VLA EduEfitrh Blagdgl M 11 wherein the control
si gnal generator conpri I'des a | ookup table.
a pulse-width modulator circuit configured to generate a pulse-width

gtaa ﬁ'?cﬁlréxq%y deYer;[r)xfneQ 2fleast in part by

modulated signal, the pulse-width modulated signal having a duty cycle, the duty cycle
determined by an entry in the memory;
a switch responsive to the pulse-width modulated signal; and

a capacitance in series with the switch.

16.  The integrated circuit of claim 15 wherein the measurement of a

condition is a voltage proportional to temperature.

17. The integrated circuit of claim 15 wherein the integrated circuit
comprises an oscillator and the frequency characteristic is the oscillator's frequency of

oscillation.
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15. An integrated circuit conprising: a nenory

conprising a plurality of entries, each entry

corresponding to a value of a nmeasurenent of a

condition; a pulse-width nodulator circuit configured

to generate a pul se-width nodulated signal, the

pul se-wi dt [y noduy gdafis -G08k ving a duty cycle, the

duty cycle deter?ngcnedﬁ gmngtry in the nenory; a

switch r esp@mfaﬂtwe mqaswrheerp ¢irswt undighredtaiprozitie en safrealoltage
rnfidR A dPAGE 1 N series with the swtch. 16. The

%ggrgt ed%qctlarcumfg of claim 15 wherein the nmeasurenent

of a condin dnglogite-digitabdonaereer pomfumrdd toradvettahe analog voltage to a

Yer L 17. The integrated circuit of claim15

mﬁg@%&% rhe integrated circuit conprises an

osci I | at ora knkiuyt e fespopsbray tehigiad sigiidl SolrCthe andldpeto-digital

A&l {eator s frequency of oscillation. 22 18. An

63ci 1 Tat or conprising: a condition nmeasurenent circuit

confi gureda pndsqewmlw ﬂsdtﬁmoarb&lc@@ cotFigudo pRWIIRAphiseRadth
to te erat anal og-to-digital converter

e PR Feae e aa R oupie g e Aa 6§ ol GPRteRiied Py enfriesin dhe lgplup table;

signal ; a 4 eakisprhabhga g6 P&B@dsWé th Qletﬂﬂ%eﬂwh&htr@dulated signal; and
signal fromthe apal og-to-d %tal converter; a

pul se- wi dt%caﬁﬁ%@FH’tﬁeBFﬁ\‘fitbgﬁ ANYHAR | gured to provide a
pul se-wi dt h nodul ated signal having a duty cycle, the

duty cycl el%ontmbbﬁﬂatbzyofe:[ﬁlﬁll 18Swiiereih Hﬁ lekaiﬁ tH1d ARl pBises multiple
a_ transi g{ htav n%; @ spon3| v?
e e b g a2 Pghue By Fesgseies saple over

seipeaasured th t he transistor. 19. The oscillator of
clai m 18 wherein the | ookup table conprises nulti pl e

entries, the e I es uch that

f r equency %)f t e8§cé\lag %&E"F@%’fﬁ'ﬁbﬁ‘%mﬁ%&i circuit s a proportional-to-
tlesojner tainperaturhltaghigenesieir] | at or of cl ai m 18 wherein

the first circuit is a proportional-to- absolute
tenperature voltage generator. 23
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