29 Decenber 2006 | NTEGRATED CIRCU T W TH AUTOVATI C
POLARI TY DETECTI ON AND CONFI GURATI ON TECHNI CAL FI ELD
[1] The present invention relates generally to the

field of integrated circuits and, in particular, to
detecting and configuring the required pol ar 29 PDeoEmBer 2006
circuit pin. BACKGROUND ART [2] An integrated

circuit or "chip" is generally installed or nounted

on a systemboard which is ultimately installed in

an end product. Conmmonly, an integrated circuit

be purc had&iﬂ%%ﬂﬁk@lﬁcﬁITSWW'%T%PTQ’S‘P‘T'WW%RHY@% ON AND
end products, often by diffEONRIGURMION acturers. It

wi Il be appreciated that it naybe inpractical to use
separate [ for simlar applications.

However , %Edtiheleg\gs':t%ﬁ?t has al so been inpractical to
aut omat i cally nmodify chips so as to function with a

Vi@ | etl‘He Blesehii rf\féhﬁ’d?wt re%)é%%@ﬁéraﬂg@rﬂ%ﬁeld g’ﬂmtE@‘ate@%ﬁf&U?ﬂs%nd in

audi o _devi ces such uni t's and audi o/ vi d AN)
r ecearj@ay, tojdgtactingany epnfigurig t%@g@repﬁp@gpyﬁfgdnrw}%, t

havi ng, anong ot her functional conponents, a

~digital-tq: nverter (DAC) for outputting an
anal og aug?‘g&?é%g&@g’c%u n of a digital signal. The
i ntegrated ci rcuit is nmounted on a system board which

gﬁgfgg arﬁ%ﬁ c%ﬁ? 'ghlgyig gen%'ré'll? H\'slal Iéaoor%o%ﬂ@h gn % Igfstem board

ot hwhxcrpuseaumaéelymsteuadewmersi preduct rﬁor@n@ﬂy,mtréegr@th@cwcwt may
N SE@&%hé@QH'Fd# e%rél%ﬁnar?}?&'iff@r‘éﬁ?en%r&&hc&r Sty lifrerent

di stracting fener and potentially danag |nq
to mﬁ@ufa%tu'@rs@ 'U\é%wpﬁm%wetaﬂwy berimprasticahtojupe grpayate chip

Os & nlsmlstmwaﬂépbn&éiianp%weve;am tiad ;saistrmmaséneo ns@atuﬁ.@racncax to

el an e R &g P SR PL A st

sonnodwsef but finite, tinme delay after the Os begin

Q]abe éﬁ&‘é&p ?&ch? dmcé‘s LéH as%\fbj{uﬁé ailld é‘u&op 1d8b M receivers

e Clrcul SCfTTTD use ons
boamdsde a Jigital eudic inteosater cmcwg@vmmﬁem otheduaet@nal components,

act} ngﬁ% o-2385y éd?ﬁer’f@ﬂ[?A@)‘ f&‘lﬁx'tpu(tﬁﬁtaH @hélMg bilfo reproductton ofa

i nver nut e si node" is in

| o
o aGial Hnai Hoe IR e oHbaETaLDIed e HoavAich Generally
Ci riﬁblh@é?s @nateTRbul td Gishtiy Be aRaldgaidioitdudiurig Uit powenon, reset

c.o nct>rro er pre&?ermme% eveﬁcfs A%sent such mute, the listener would hear clicks
and pops which are both distracting to the listener and potentially damaging to the
audio device or speakers. And, even if only Os are input into the DAC in an attempt
to reduce the noise, clicks and pops may still be generated downstream from the
DAC, especially as there may be some brief, but finite, time delay after the 0s begin
to be input to the DAC.

[4] Figures 1A-1D are examples of mute circuits commonly used on system boards.
The circuits of Figs. 1A and 1C are activated when the mute signal (actually the
inverted mute signal) to the “mute node” is in a low state, driving the mute node to

ground; these circuits are said to have an “active low mute”. In contrast, the circuits
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29 Decenber 2006 of Figs. 1 B and 1 D have an active
hi gh nute and are activated when the control signa

to the mute node is in a high state. [5] The nute

circuit is activated by nmute driver circuitry on the
audio chip which, in turn, is enabled by a 29 December 2006
mut e-control signal 202. Fig. 2 is an illustration of

a typical prior art nute driver circuit 200. As wll

be understood, when the nmute-control signal 202 is

in a Iom13tate transistor MOis off and ML is on,

dr i WF filgst Heandif@ haelen actya highghute and arevadivaieravhen the control

mut Qanb ey mét'e%éé |s%08 hlg’% s'teﬂet he hi gh state,
transistor MO dri V|n'_%the

nfle 20# m‘ﬁﬁ/CW%@MYﬂa‘j %B‘Hte\/ﬁﬁ‘é?rtférF“'f’ pant aﬁ“@P&BIF’d’I’h'C“ in
mut eurj 6 @Hbble® By b tuts _)cshtﬁimi@aarzmzl Figaetis ¥eilbsteiionof a typical

t I I t de 204 t
oi 1P BE M T Pl 2080 S S e 0gh Bifdi s contol
t he sigaaldi0g icihisgowrstate, garsistor Mmewff iand Kd\vaore @riving the mute node

whi % b§ éﬁ{l éﬁ&éh%e%utgu&o'htr&rb?gng OQig‘fn tll\%h@?stgt%el‘fiargﬁgor MO

make a 'grn rrate c g
boaﬂfdoml'é%d Wi éer offrdeving e MurRNede A Wc@ﬂﬂﬁﬂ@mﬂ 'émnﬁ*’hethefthe

wi | 'pahﬁuxaﬁﬁdte%n&lmmﬁ@éyaéimomts%cﬁvermgﬁ dr dofvelib\R tﬁé%léhal to
limted as to second aor future

O themelpingre 248 USROG GO praw. anpetiayin e desiher of the
d eS}a@Bﬁ@hw st 6|O1&f' ke 18 Bt @anee etk Whtwl;] typgewtmete, circuit the chip will
conf | ol ar uires el

GoatpRb a5l ol SR e el s Tabor fper must
a cdenlde ol advende wbhré\rm\pemll bé esqcharp ogotes tierroutg leireuit to the chip
pow?é 7PHefbe ﬁrﬁﬁé%t as, tQ@@co%H%@ﬂM@Q%@%ges $f3h §H|;5§9 {Oﬁgrnat%ely, the

regls er 1s here may st
chi ghigxnaysbe H@gnséeftlth configusabim pelprity h é'owewrs%\f'gwgb'e polarity

ConfrécQ}H'EEQItheDHﬁ btk én‘ald‘édfcéﬂéﬂ plnhe arrbguaemmeh EaybdfRt ihfough a
unmnut e undeslir

oI T cREVL et e v S anes 1T s PodeT i apeeh. Oeggedvantage
Consegsiagtl tegisten & thatrtherainmesy still ive edddiay aften thiendhiygexits diok reset

circyj.t i S ficient .
For 4 e o Rl o R EEAER DURARR Pl b R BB igfbe i tre
CO”““BW@C‘S@M rémuiting gn tthee untiesinably alioksaand paps whichywere to be
con ,g@%%dl tself with the appropriate polarity.

OF THE I NVENTION [7] The present invention
pfﬁivu deapsagiently. gt Eadis éuﬁ‘@tednf% MnaBIiegr@iRd Lireyis hayng an

boa'ir%x H&Rle ér@refmr@i&memodl for aetdmm.%tﬁné type @ @ircletwi oavhich it is
SUC as V e lnte
cir 88"“%‘3" ﬁgsengﬁa F@ﬁ!gﬂ L&‘E’)‘a&'ﬁ%!|y88”f@8ﬁ)‘g?'?‘%'ﬁ‘qhe appropriate

pos$ohatity. i N conj uncti on
SUMMARY OF THE INVENTION

[71  The present invention provides an integrated circuit mountable on a system
board used, for example, in a digital audio device (such as a DVD or A/V receiver).
The integrated circuit includes a digital-to-analog converter, possibly in conjunction
with a CODEC, and the system board may include circuitry to, for example, mute the
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with a CODEC, and the system board may i ncl ude

circuitry to, for exanple, nute the -2 29 Decenber

2006 anal og output of the device under certain
predefined conditions. Because it may not be known

in advance by the designer of the integrated9if&tinber 2006
whether the circuit is activated by a signal in a

high state (polarity) or a |low state, the integrated
circuit further includes a detector which detects

and stores the required polarity (although it wll

be amwgamtmteﬂthe Heticenaderadentaioforadenasoapdinst Beeatisg igay not
det g¢ Rr%'w 9.%%8 bg fhe dabi QE&% Q\fefmtS%l'bfé)d cm\fm%étﬂer ki@ circuit is

necessary I rCul be acti vat ed
det e@ttveted quraosté@ ahigh gtatel (Pelpriyher Llgw siate. fb%lniﬁgr gigd circuit

BRI Qﬁhméj 2 Ll et ctdr wﬁ%ﬁd@?&%ﬁ@or@g}he’%a&ed bdarity @Ithough it
are exa mite circ

[ ts como e

boawdisbe arm?c@ifﬁ@ thap cergain Of;ﬁeo‘if’m&f’{’e'ﬂ#ieﬂ@ <§jeé*iﬁt?f & 88 be
dri greed bL&ip)-i Wherdit lsSneaeésegll for e apewitrto bk actheteul; teaietector
i nventj.on rat ed te polarity detector;
andPYEFs ?lsﬁlna'ﬁg'ée cgrrF%td)O]aﬂ(yT;gr am an al ternative
enbodi nent of a nute polarity detector of the

pr esent i AW OF THE
PREFERRED%W?@ |TgE 31is éghll gh | evel
| ogi ¢ diagram of a polarity detector 300 of the
plﬁfse'ﬁ%s ‘853‘1 Bk Q)Férﬁpﬂé‘s;l di' ﬂﬁﬁe EiRtuA cMAGAN 88ed on system boards;

egra circulrt which also includes a DAC. The
ciﬁ’ip iFig. Rt PEYI3E rBe Sreuidieh boar d havi ng, for

_eﬁﬂﬁﬁp'F@) 33 dbe dRigfMiibfithe present ewvertioy irorponated inenute polarity
strated in Figs. ICor 1 D (if acircuit of Figs.
Pe§®3 308  ysed and the input line is |eft

f [1 oRt iFig 4 isH Ibgie diagiamaean aitemvative eswiiodiniingef a rputgolarity detector of

und?r%'d{)@%l Envéml sguted state). The invention is

descri erein as being enployed in conjunction
with a nute circuit and nute node; however, such

descri pti opePRAPEDHEYERIPPIONIGR THE FREFERRED ERIBODIMENT
wi |l be understood that the invention may be used in

conjunction with other types of circuits in which the
PALPT iFgy 30k a2higie el IGglﬁlﬂtagl@momﬂalpblanﬂyd!mm 390tof itise present

grelt g&&t&%rlgﬁﬁe%é%?n eggm rggﬁtg ra e%%:fﬂgunf)&/hl{:rﬁgﬁg F]ncﬁd a DAC.
| s Fheichipris troountableden aaystemrbmrd having, Jorr exeetld, @ 'FWQ circuit,

SWI P éﬂ@?ﬁ? bf thE %%{ugﬁﬁgﬁf‘&ﬁ% Genk ‘i 9' if 43kr &t P FighotAlor 1B are
used and the input line is left floating, either cwcunt will self-bias to an undesirable
un-muted state). The invention is described herein as being employed in
conjunction with a mute circuit and mute node; however, such description should not
be deemed as limiting and it will be understood that the invention may be used in
conjunction with other types of circuits in which the polarity of a node is not known in
advance but is determined at power-up or other type of reset. A driver circuit 302 is
also included on the chip and is similar to the driver circuit illustrated in Fig. 2.
However, rather than the control gates of both switches (such as transistors MO and

M1) being tied to a mute_control signal node as in the prior art of Fig. 2, they are
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ML) being tied to a nute-control signal node as in

the prior art of Fig. 2, they are -3 29 Decenber

2006 coupled to separate outputs of the detector

300. Inputs to the detector 300 include the

nmut e- control signal 202, a detect-enabl e signalpe3dhber 2006
and a nute-node-status 306 coupled to the nute node

204 (preferably through a buffer 308). Qutputs

include a nmute_polarity signal 310 and signals 312

and 314 to the control gates of the switches MO and

ML, coepiediotseperhie. ouuts ofite dejectas 3p01 Inpuip tq g detester 3gnclude

or 'tﬂegmu{eu&ﬁwttﬂopﬁgﬂal %W'a‘ﬁ%ke%f“énam%l ﬁ’ﬁ 3@@ Hﬁdi 8ehulid nbd& status
mute node 204 such that, if t

U GORcedplad & P oHA20% PRI Jrofdics PUGroR). Outputs
32|6|1Nbildde %%em?rkﬁﬁ%?‘dﬂgi @arﬁt{)ﬁ?ham 2fand rmﬁltt@mb icogirol bates of
Wi i at e a resi stor

A e v S e
det eaiationad 8Quivatart,uo@sheacoupled gcathe nB.6 noden204NIDCcy éttag if the mute

318, no?? 25ﬂ§| Er?ne%l?eg ‘fronfthe 3&\& L){?ng rﬁ?ﬁb%%lﬁﬁqﬂem the

324. prec
t hegrute hedsi 294d@m f@esngmwlbbe ﬁm%e@thaya w"rdm@tre%ﬁw may be

equi idr@bgsi gnal 202 is coupled
to gﬁééljﬁ@%tad-gmeguﬁ%%&{re 320, the detect-ena

& Pihal TrBoistacior 30 0HARR P 318 316 B A BG40 & AAROR gate 320,
COUR] 18@h BR2 amy aripvertel 824. hEWAN@agﬁ‘eeiaféﬂi Sof course, that any of these

It t I [ t .
be. dRHEEa e LA Teatd by & o b AR B oot s
enal20e iscaypiEd 804 inpsit &l ﬂae XORighte 320,cdhe deleoc knahigsignal 304 is

the la [,(g bg%f,e ,ﬁvrggiﬁr %&N%Hdn%??ototm uﬂﬁt g@?j% %N@ gate 318

The ou rom-t ate 8 and q
316 (dmaiw;me@weae@ we@marbtﬂ sighgtaay lzﬁ gem@t%% %Qi"ﬂ’@ée in the

MO aRgh) Mihe deleR RRSEIE XiGhal 304 B%ls%&@léﬂl@ gr,wcﬂtn\d&t t8 0 lAtsh 322
coupled to thenp

mut @nP4P &R Inpytisit ok sstet e WJ&B&HPP@ T m?é‘%‘é%%ﬂﬁtméﬁnd the

t he drRtgale 322 arelBeuglew & thedcortrot pates aff théeswitetieshMB2d M1,

is coupled t t

whodes s i, cToP S HRle R 20lsehibigfE Bepurifhe tpon a2z

~ gat ahsbuteupdiarity smne@de cbouplpd to toé owthiet of mnr:atgam Jheginverted
[ 14],01dut 8PRE ?attérpébz .%sablém £hddBnd ﬁwpﬁpéﬁﬁﬁ@(itl o8 320 whose

undergoes a reset - detect  si 3
as s @uireis couried tp@sacwdgmp%t%h%w GBIRHIE 1Y 1 RETORE (Ut o the
322AN5%aybq@neously, the output of the OR gate 316

OO ndpea o RER Al ok e Bh i PR
t hersejpyl [B0gviankbseted (goes to a high state), enabling the Iatch 322.
Simultaneously, the output of the OR gate 316 goes high and the output of the AND

gate 318 goes low. The switches M0 and M1 thus both turn off, thereby preventing

the mute node 204 from being pulled high or low and effectively isolating the mute
node 204 from any of the control signals from the detector circuit 300.
Consequently, the polarity (or state) of the mute node 204 is determined only by the
mute circuitry on the system board and this polarity is detected by the latch 322.



the nmute node 204 from being pulled high or |ow and
effectively isolating the nute node 204 from any of

the control signals fromthe detector circuit 300.
Consequently, the polarity (or state) of the nute

node 204 is determned only by the nute cir o9ilbdc¥mBBr 2006
the system board and this polarity is detected by the
latch 322. -4 29 Decenber 2006 After the reset is

conpl ete, the nute-enable signal 304 is deasserted

and the nute polarity is retained in the [atch 322.

[ 15]Af8uths cepetincoypleithivrn mute enalie sigom BPbis dspgrapd amsiihe mute

'S RS Fhtaibdtfin M 1Bi¢h 39.& the XOR gate 320 will be
%h I'T 'the nute polarit

RS WP ey BT St S50 esesi o Pl of the
t h ;JS(dR?gﬁwSlZ@ dilldeatigtoi tHe?M\Utaqsoléﬁtq wiak euj;htarnd V\mrmewhmhe mute
activ e CI CUI § iC
di ad® %ﬁ‘ﬁ’é’i‘?sj?‘{’ e t?1‘3a‘fnf‘ °8ﬁ'8§%| Whé'ﬁ'% ée%g'PaP ﬁ? by & rfquired to
det groparly 46@atafthe triate girceitrgnt | nvent ion, also used to
aﬁ@(&@ 2t'§§ fgﬂaﬁgalﬂ %ﬂ terﬁ&ﬁ@%ﬁ%?ﬁﬁ@g% é“%gptoldg%%ﬁﬁ 400 of
si g peeentiinyeniiany alsp aigedip eanfiguie 8F fdputg Mgdendhefeigetor 400

Couph&ithiel naROR YR 462 ahd@ 1HRA Ql@h eﬂ@bcheﬁecﬁléﬁéﬁle 3@%304 is
The mut e- node-status 306 i s cou

to qe | n to
t he npvgftg«p]bﬂmmveﬁqay%mdealmoaplp 9) a§1|t fo e e E:g enable signal
coupdoad The rhie rﬂjdbpstétu@fBOB ecduptedito Mmpahe the latch 404. The

202
* he e oy ss iBin St B8RP i 4l AP theifhe contol
cousigndl 202 is haupbatblan inpub tat the XOR gate 402 eThQ%wtmﬁ jof/the inverter
408 Lt & ngQE %Vtgggﬁ?ﬂ?@ﬁplg of 5 ABRbwdrgh ﬁn\gr 4b8 FwH’Bﬁtd?ev_lgnts both

driver ci el n% on si nmul t aneous|
i nvdrengigiosuetitie ratte tditen eifcsis 388 4roms belawne%m%?r\eﬁ%ﬂw The

ot hefyehBd HEthtf of &KEﬁa%ﬁBo@ & &uﬂ@a to e d)tﬁe‘ﬁ ﬁlp@ﬂ&fﬂhlé XOR gate 402

the XOR gate [ t
' B Rt P Dot G “BF 3 P 14 Bp Salsghaf e dier 408
cou mxe@utpotsldnmutdﬁvemos b coupled @rinputs of thiermute trid 2irauit 802 and

th
n og ér?eg ut RP tbﬁ mu e rg%rgé yﬁ |§§'8 F’l’&l?é ﬁod%%édf }3 Rhlrﬁp fEYistor 326
eq w(matse‘nm()tlons eqmuqzielet&jlstoguplh@tqme mwa)wem tp grevent the mute

Pr eVRAL 26 ol Hbdting W\qg@e@rﬂmme%ﬂb&t#ﬁ@Ebt%nhébtéd"t@ tR\8RE node

mute clircuitry 1s not connected to the nute node
204.20817] I n operation, when the detect-enable signal

3011 sindpedtidre heth e déwcp léhébl@fstghé] eo4 mrss@w theutputs of the
g:rlb\(g@?‘l?&lﬁ apa ﬁ%r%aabl de ?%‘ﬂad and, as in tne prewo reer}{bo%llf%ent the input to
the latch 404 receives the logic level of the mute node 204. This levelis latched into
the latch 404. When the detect_enable signal 304 is deasserted and the
mute_control signal 202 is asserted, the inverted mute level (from the inverted
output of the latch 404) is XORed with the mute_control signal 202 and the output is
input to the non-overlap driver 408 to provide the correct polarity to the mute node

204.
[18] The objects of the invention have been fully realized through the embodiments

disclosed herein. Those skilled in the art will appreciate that the various aspects of
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the latch 404 receives the logic |level of the nute

node 204. This level is latched into the latch 404.

When the detect-enable signal 304 is deasserted and

the nmute-control signal 202 is asserted, the

inverted nmute level (fromthe inverted outpyy feetaBE 2006
latch 404) is XORed with the nute-control signal 202

and the output is input to the non-overlap driver

408 to provide the correct polarity to the nute node

204. [18] The objects of the invention have been ,

f ul thy invertion,@ay b Religec hroughBbarat ANSodiareais ey departing

her ghf-thel BOsRtiA kLhdtigA olf Ehet iAGerfibh. Wiok L«ax@ﬁﬂé e@rheabﬁmbféaéf the
t he vari ous aspects of ﬂggwacenbe

i nveATEYs oﬁﬂ&e ectorpf @\Fe?feﬁ RO rpegég% mac:e& O%-ChIp The
enbpdrien iy visb be iHcofbpasd w:ttgathérmms ohiategesehdiicaits and other

o P b Y U PR APy PR e s
i nvpolartpis deteymibed pl moedup otfcﬁhermpp of rephie Andnitwill be gppreciated
may @i ﬁxﬂct%ﬂgl% érlgﬂf Fé‘?tfsaﬁ‘n b@"Jst o ?Qée by BRSofthe elements of the

|ntegrate ts an Ot er f-ch I clrcuitr

or disventien.c Jhe p@nlcw'ﬁreeram%u@m%ﬁret'Hetfﬁmee@?da@% d“%?f‘{ @dmﬂ the
wheg@ ok Bethe RkAtidrtas deSfoRtAtEhETdIBHInglclanAyer - up or

ot her type of reset. And, it will be appreciated

t hat functi onal eqU|vaIents may be used in place of
any of the elements of the invention. The particul ar
enbodi nents are illustrative and not nmeant to [imt
the scope of the invention as set forth in the
following clains. -6 29 Decenber 2006 CLAIMS What is
claimed is: 1. An automatic node polarity detector
for use in conjunction with a circuit, the circuit
havi ng a node and bei ng activated when the node is In
a predeterm ned state which is not known after a
reset, the detector conprising: neans for detecting
the state of the node after a reset; and neans,
responsive to said neans for detecting, for driving
the node with the proper signal polarity. 2. The
polarity detector of claiml1l, wherein said nmeans for
driving the node



conpri ses nmeans for enabling the node wth the proper
signal polarity when a control signal is in an
asserted state. 3. The polarity detector of claim1,
wherein said neans fordetecting the state of the

node conprises: nmeans for preventing the nodeof¥R8hber 2006
recei ving an input signal when a detect-enable

signal is in an asserted state; a first logic gate
havi ng an output in a |low state when an inverted
detect-enable signal is in a deasserted state and
iGhAMMSt o a first of two inputs; a second logic gate
having an output in a high state when the

detect-enable signal is in the asserted state and

ViR d8mad S rst of two inputs; and a latch having

an | N buteMapd aEdd Polalitg deedter funesely conpretion tvih a circuit, the

o A rbEs REREAGIS bR T e
d\emos oot kabwie bierma r8setythe defentosedreprisingns f or enabl i ng
the node rrfé%ﬁ?%r ﬁ&t%ctb Ithé‘étéfé df%l rﬁbdQ%?t@r &Fé\ébﬁgn@n

out put, sal d out put ng In a state whe
control simgaas responsive Wéatﬁiéﬁ%ﬁ"ﬁéﬁ §test"@ i g the node with

mverﬁ,ggrdbgpggﬁa!{,g,g said latch is in a deasserted
state and said output being in a | ow state when the

control signal -7 29 Decenber 2006 is in a
deassaid ﬁda&yate%cmﬂwftdlwm 1, anréuedaxdumpans for @inivisgitite node

B seiehs T b oo ok M 0 5l v o oo

|signilds greenegssanet statesecond i nput of sal d second | ogi c
gate; whereby, said output of said third logic gate
enables the node wth the proper signal polar

vhen Theepatasitit deecteriofplaim 1. wherginsaid reaiia fard foeingingstagoof e
TR8e Bothatidely detector of claim 1, wherein the circuit

is amute circuit node an

control sifiaf fqrsor%‘veﬁmgat?@dwp? ?{pn‘greaﬁlglpg ag NPk sugng when a
aut ongdtédt mb@rsxgnw id @t srcassertédstatease i n conj uncti on

\gl :12 dg glnraclﬁ'g lﬁalc aq:attes ¥1ng @a o%?ffu? in tahlgxgcét&%%ﬂenhQY irV8rted
detect_enable signal is in a deasserted state and mput to a first of two inputs;
a second logic gate having an output in a high state when the
detect_enable signal is in the asserted state and input to a first of two inputs;

and
a latch having an input coupled to the node whereby, when the
detect_enable is in the asserted state, said latch stores the state of the node.

4, The polarity detector of claim 3, wherein said means for enabling the node
comprises:

a third logic gate having an output, said output being in a high state when

a control signal is in the asserted state and an inverted output from said latch is

in a deasserted state and said output being in a low state when the control signal
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predeterm ned state which is not known upon reset,

the detector conprising: nmeans for receiving a

det ect -enabl e signal; nmeans for detecting the state

of the node when the detect-enable signal is in an
asserted state; means for receiving a controbg$eg&aber 2006
and neans for enabling the node with the proper

signal polarity when the control signal is in an
asserted state. 7. The polarity detector of claim®6,
wherein the circuit is a nute circuit, the node is a

mut e iAduedeasdentasstate and tie inviege@putpyt fomspidlatch g ip gllow state,
Si gnadaig ﬁirdmé@ééﬁt?&%egf tcS@éléHtcof claim?7, wherein
sai d nmeans for detec te of the nute node

conpri ses: meadh$eoPR¢ '”BFtéiféﬁ’Ff‘ 09¢e8aiRiBB% node from

recei ?/i ng an l&%n@ln@ﬂt&ifs%%ﬂcorﬁh@gfldgéteﬁ enabl e

signal is in serted st a first

naving an "bRER o aPiheEh T fle AP EnehE R e e Bin e
det ecproperaignel pilayitaivhérsthe mordrot sigsal é in dtk assarted siatd

input to a first of two inputs; a second |ogic gate
having an output in a hi gh state when the o

det ecthecppigyitedetpejarf clagn il Wwherein dhesdicuidls asmufesirgiigthe node

1§£’ Hutd bR dnldftise corof dighal BRUARE_coaltél sighak9 Decenber
2006 a latch having an input coupled to the nute

node whereby, when the detect enable is in the
&S s er A dutsinaticpolarty detbetdrabr o amj\irfworswm & cieduittdnea system

Rea, 62 Faipring 4 Aelhuard ML SO0l wEpf Jogfih dn =
Ipogrieterminied skates Whigh smoblnquantupos aésgt, d.slm wect@reqon@nﬂng a
hi gh stat ?ne%?fbrr%%ﬁnn@létd%’cé‘c@%éﬂé siphgnal is ' n the

asserted state and an’i nverted output from
latch is iMeags ipadeteetinodhe stataobthanadauhnen tbﬁﬁﬁte?t pAbifsignal

I N a kMarshaeRedtae: the mnute-control signal is in a
deasserted st afe and. t he |Qverte F’B‘yt put fromsaid

latch is M52gs [HiFeelino coglel §i9ng | ogi ¢ gate out put

bei ng coupleads far:enabling the node with the proper signal polarity when the
control signal is in an asserted state.

7. The polarity detector of claim 6, wherein the circuit is a mute circuit, the node is a
mute node and the control signal is a mute_control signal.

8. The polarity detector of claim 7, wherein said means for detecting the state of the
mute node comprises:
means for preventing the mute node from receiving an input signal when
the detect_enable signal is in the asserted state;
a first logic gate having an output in a low state when an inverted
detect_enable signal is in a deasserted state and input to a first of two inputs;
a second logic gate having an output in a high state when the
detect_enable signal is in the asserted state and input to a first of two inputs;

and



a second input of said first logic gate; and a

second i nput of said second | ogic gate; whereby, said

output of said third |logic gate enables the nute node

with the proper signal polarity when the

nmut e-control signal is in the asserted state29 d&ember 2006

The polarity detector of claim7, said neans

detecting the state of the nute node conprising:

nmeans for preventing the nmute node fromreceiving an

i nput signal when. the detect able sjgnal is int

asserted st A€ "aying WPHta?ﬂ“HGSQ% ka'fehrﬂﬂ{egr&oglﬁ oY qyowngn the

t he maeechedabledein dliry asselied statee said ddtecstoendid stafesofithe mute

t he a%%géted state, said latch stores the state of

the mut'e™ node; and a logic gate conprising: a first

i nput coupled to receive an inverted output from said

| gt ChiThe it RELBPYF AN, &Bid RchRS &irVéhabliRy the mute node

det ect - enabl e signal; and an output which is in a

hfYPP'$t"gt e when the first input and the second i nput

?re i Nt hea aawgrigatehaning ah dulplt, 8aill Oip6ithing iméBigh st when
i rst

i nput and, t he second i t.are . in.opposite .
st at edoe BRPacToLayS Fbe resslpt tieRand =B LRRE it rom saio
gat e datthpistin lredesgsertedpdtate ahd saidasiipt bewng ifi arlew sttedwhen the
second, | Qo [ | ' -
out puin i hEo Hond 81 Eallssiily Sk Sl ind RErERG.R from said
ci r cuilatcheisdib tow state, said irdlogis cafe PHtRU dejpe sperlediognal
pol arity whentsBgoriUhsin 605Hid Mkt 184i8Bate; 4t | N t he
asserted state. 11. The polarit get ector of claim
10, wherein sa?&eFWé?R%Sf?aéQﬁ?%B {08598 d sai d
| ogi c gat gmwéwtsaia?etpﬁwpbiemimgogibgaté enshed the enute malke with
and second i nput Ihe t [ .Cl if t
o o TP per e Refibint e 6 PuigbbifEl fidifulh Ing' ALt
polarity detector for an integrated circuit to be

MmNt §¢lg Bafty d%bé%t‘o%@ci?aﬂﬁ‘?,dsa%% LG Rt fing %%@f theWdtdhode
a nute node, "the nute circuit being activated when
t BENRNSING: node is in a predeterm ned state which is '

not kKnown ihgad¥aieentitdife milfd fifeMonCreBaNihgaligput signal when
the detect_enable signal is in the asserted state;

a latch having an input coupled to the mute node whereby, when the
detect_enable is in the asserted state, said latch stores the state of the mute
node; and

a logic gate comprising:

a first input coupled to receive an inverted output from said latch;

a second input coupled to receive the detect_enable signal; and

an output which is in a high state when the first input and the
second input are in the same state and is in a low state when the first
input and the second input are in opposite states;

said inverted latch output and said logic gate output being coupled to
respective first and second inputs of a mute driver circuit whereby an output of



first and second switches for: driving the nute node

to a low state when said first swwtch is off and

said second switch is on; driving the mute node to a

hi gh state when said first swwtch is on and said

second switch is off; and isolating the nutejn95€ember 2006

fromthe nute polarity detector when both said first

switch and said second switch are in an off state in

response to a detect-enable signal being in an

asserted state; an OR gate having a first input . ,

coupl éf Myte diver Geeuit gaakies gk?tmﬁétﬁ%md% with o, BfoPgh§ong) polarity

out putwhentid Mdtet eoneoINdignal is 9athd absarizt stané.t ch; an AND

gate having a first input coupled to receive an

inverted detect-enable signal and an output coupl ed

t 01.coIThe pblasiyidétezte ohdaisviCl whereinvda@t imvmyrted Wiemoutpe and said

d - e S| [ &1 ' '

¢ BB Bl Brsplal o e e e AR ERA EEbopl FpBie e

adriver circuli §vowgh aandr-ovetiap difuer cicwilipl ed to the nute node

and a second input coupled to receive the

detect-enable_signal,.mherer, when the detect-enabl e

s13natAnayiqmatic ltepalarity dejederderan infgorgted gireiit tg a¢ Atopated on a

ag\dtdn®b@drd halifiea Matediictiywit a il notle] e AMAECIANN bemb attivated
st at e

t he det ect b) [ ' de. d
el Do giuts e Gy B SR rBel e, MRS Rifiet Kot fisfiuenge. the
atetectopaoimpriaing: an XOR gate having: a first input
coupl ed tqgggﬁggg&x@ &ﬁ%q&ntrol signal; -10 29
a

Decenber 2 1 second 1 nput coupled to receive an
i nverted out putiriingife saute nodesiochlowiale whep geig dirst switch is off

- coupl ed t o5y saRCsR6hd $Wakdh isddn; sai d OR gate and to a
second i nput of said AN

D gat e; 1ereby, when, th .
nut e- control sAgRg the @Wtﬁg?‘{?eto é’?@@’r ?té% wliegsgid f§§iSW't°h IS on
first sw tafd daitr sesormnsvated isseff; ensecond switch turns
off if the si %ﬁ%lingathe tmr&?e r?o%‘é?r%}n t% MU p%la!rﬁ}é:ert]ec'to% wh&n both

a high state;
said first switch and said second switch are in an off state in response to

a detect_enable signal being in an asserted state;

an OR gate having a first input coupled to receive the detect_enable
signal and an output coupled to control said first switch;

an AND gate having a first input coupled to receive an inverted
detect_enable signal and an output coupled to control said second switch,
whereby, when the detect_enable signal is in the asserted state, said first and
said second switches are in the off state;

a latch having a first input coupled to the mute node and a second input
coupled to receive the detect_enable signal, whereby, when the detect_enable
signal is in the asserted state, said latch detects and retains the polarity of the
mute node and, when the detect_enable signal is in a deasserted state, said
latch provides the polarity of the mute node at an output; and

an XOR gate having:

a first input coupled to receive a mute_control signal;

-10-



said first switch turns off and said second sw tch

turns on if the signal at the output of said |atch
isin alowstate. 13. A nethod for activating a

circuit on a systemboard, the circuit being

activated when a node is in a predeterm ned 29t@é@mber 2006
which is not known after a reset, the nethod

conprising the steps of: neans for detecting the

state of the node after a reset; and neans,

responsi ve to said neans for det ecting for dri vi ng .
the node with ameorwrtaa@rcogplgmreﬁewalamweﬁﬂ outpyfrom said
met hod of |glcAi 4Rd13, V\,herel n said detecting step
conprises: preventjn node fro m.re ej vi.n n

i nput si gnal %ﬁ“g’“gg ge(d@r?aﬁefcgn p@'ﬁéﬁ S?'@%Fﬁg%\tﬁ and to a
assert ed sseabed inputpfitaid ANDagaté;nvert ed det ect - enabl e
signal to ' t [

output t 1 ng e Rt sBrlorsBhal 8 i pitBs 3Bt

| ogi ¢ gate; i npaidfirshgwitttetudistancandesrithsecond gwmh umnsepff if the

first inpug rﬂaﬁaﬁhés ?Mf%@i@'léfcl’g@irﬁa h@ﬂ@ta‘t’é‘taﬂélt ti ng a
signal in a st a fromthe secon

Ut ng the St Sis SWIELLESTA sAdbseond PEh WRision i the

of a | at chsignal 8H& buthtdfla,sldﬁtahe irP4 Iowhgtateode to a
second input of the latch; and storing the state of

the node in the latch. 15. The nethod of claim 13,
wWier eiAmstabd foe matbiatimpa sir@ft cocngysieselsaard dibvgcitauit hging activated

S\'Nﬂe?'@ Pécfeqmnaa ﬁg@hétgm#uq&l &atg%\;h?ch'lénn& kHb\gnlﬂ aﬁ d‘%t r@sé!ﬂﬁ@ nféthod
con

st at
imr@ftséiaﬂaﬂmpmoﬁromthe Iatch |s in a Iow state and

out put t i NOMEAHR 18/ Retting fHRBtale biths Aoddsiey adase?; dra a
| ow state when the -11 29 Decenber 2006

si gnal is TPANS GeRAshpiespid MepRs fah%ef%qﬁ@gﬁﬂvﬁwwgahe node with
out puthd gropertsial poipily.is in a high state; and
outputting the signal fromthe third logic gate to a
second input of the first Ilogic gate and to a second

i thut Toé metfeodsad claimal 13,0 ieceiy sdie detabtingestap ¢omprises: put  of

the third | anﬁn%E ﬁo@%ﬁmu ?&eﬂmgﬁﬂﬂl‘g@tﬁgr{ahﬂﬁ% JH'C@CE %nable

signal polarity cont r srgnal Is in
asser signalds intam asserted state;

inputting an inverted detect_enable signal to a -ﬁrst input of a first logic
gate and outputting a signal in a low state from the first logic gate;

inputting the detect_enable signal to a first input of a second logic gate
and outputting a signal in a high state from the second logic gate;

inputting the detect_enable signal to a first input of a latch;

inputting the state of the node to a second input of the latch; and

storing the state of the node in the latch. '

15.  The method of claim 13, wherein said enabling step comprises:
outputting a signal from a third logic gate in a high state when a control
signal is in an asserted state and an inverted output from the latch is in a low
state and outputting the signal from a third logic gate in a low state when the

-11-



16. The nmethod of claim 13, wherein said step of
detecting the state of the node conprises:

preventing the node fromreceiving an input signal

when a detect-enable signal is in an asserted state;
storing the state of the node in a |atch whenotth®ember 2006
detect-enable is in the asserted state; generating a

| ogic gate output which is: in a high state when an
inverted output fromthe |latch and the det ect enabl e
signal are in the same state; and in a |lows e whe

the i nefrokenglie mﬁdqemﬁeﬁﬁet? adhe QM@“‘%@H@HW from the atdnis in
det ect a RigABLlate; ah@nal are in opp03| te st ates; coupling
the|nvertedl out and  t teo

bei ng coupl 859“ gtjffq“\‘/ etﬂ?'rldg?g’%\ %%?8” 'HETL} ofthe first
of a diogicgate@nd tz:ua Secoadl thpgieai érecstecory! lagic gate putterélrydhe output of
t he mu r

or oper&glﬂqrd IF&E 8? e%gbfes ttt% ﬁ{b%%lfh ?? c{b@fjglax\éitplalan{y%en the
t he asemﬂtrpwg l&tfetheﬁserfﬁﬁétaﬁ%t hod of claim 16,

further conprising the step of coupling the |nverted

l atch out put and the icﬁqate output to

r édpectia/detrd ot C‘a'ﬁ'd@é'%t?r‘?d AP §ied f’e{eﬁwg Wﬁtséate of the node
drdoM@fisest I cui t through a non-overlap driver CI rcwt

18. The net hod of e Cir

e o r o Pivenfy iR Rt bl Siof'igh & dbbof enabie
cont r osigreal Briman kssededstats; cont rol signal . 19, An

| nt egrat ed of;h Cifl steﬁé‘%h@ GE‘e ﬁ%hf&ﬂ mf'hHH'tr% &Btécﬁ Uéna@t%‘i’s in the

nmount abl e on a” sy aving a nute cirtc
t he rru@sée'@ct%tﬁﬁet havi ng a rrute node whi ch, V\hen

enabl ed - banch urganghgsic 20t i & S gnai having a
|

polarity ich.is un n act i vat
nute circuit, IR ﬁé“QmFtéﬁ’r‘ﬁ'?eéﬂa'blnP’ﬁﬁﬁc{ ORI ﬁ]‘?g'amh and the
means for deweei sndabip sigrebtbedi thersablesstate,gmal ; neans for

detecting the S'i %tlﬁxglsftaté uﬁ‘\ﬁrmthe Q9L 2’38&1 o Fnethe Jlateh and the

det ect - enabl e assert
for recei vidafgctaenatuteesnomhaneom oppagitebtateshd

coupling the inverted latch output and the logic gate output being coupled
to respective first and second inputs of a driver circuit; and

generating an output from the mute driver circuit to enable the node with
the proper signal polarity when the control signal is in the asserted state.

17. The method of claim 16, further comprising the step of coupling the inverted
latch output and the logic gate output to the respective first and second inputs of the
mute driver circuit through a non-overlap driver circuit.

18. The method of claim 13, wherein the circuit is a mute circuit, the node is a
mute node and the control signal is a mute_control signal.

19. Anintegrated circuit having an analog audio output and mountable on a system
board having a mute circuit, the mute circuit having a mute node which, when enabled

-12-



means for enabling the nute node with the proper

signal polarity when the nute-control signal is in

an asserted state. 20. The integrated circuit of

claim19, said neans for detecting the state of the

mute node conprising: nmeans for preventing Doedtdin®er 2006

node fromreceiving an i nput signal when the

detect-enable signal is in the asserted state; a

first logic gate having an output in a | ow state when

an inverted detect enable signal is in a.deasserted. .

SB@ 0BG A PORGYAHIY S BN 29 ARt SCHETeRS fute creutt

f inesttedra@t cirgate@mpasisgcond | ogi ¢ gate having an

out put in a_high stat. n_t d .t - enabl e signal

is in the rgg%rg%?rerggeé\{ugq %"&gtﬁat_grﬁa&e% Sérga?,a first of two

i nputs of mearisdordatentiog thegitate gihe muimepds whendie ¢risqtifpable

an ing}é%\ ﬁQh‘u&ln@éi;sér%otﬂ&ef““e node whereby said | atch
SIR ¢ the

store e state of the nute node when the

det ect - enaBeansifar reeiyinga gude coRIEP! sighalyand 21, The

i nt glgr at edﬂsérfs%ki etna&glgeﬂxé:khmea_ede wig tble ﬁeﬁ@%gﬁ?rpo!arity when the
enabling the nmute node conprising: a thir ogi c

gat e ?-F?Q"téﬂ]é@[]?'pﬁ%ﬂa”saéﬁg&tﬁfﬁ%ﬁt being in a high

state when the nmute-control signal is in the

agserted. st at.e and. L.V, [

29 ch e oo B PRouLf S5 mBHh ke FRlfate o thomute
| podestoartpdsingien t he nute-control  signal is in a
deassert edystalis, FRnlifPink MBS AR O lBbdivihg 4Minp@tisfnal when

latch is in a low state, said output of said third
| ogi ¢ tepdateresnaglesiangl iaén e agsesled SR i nput of said
first |ogig figsiicyi@patechargoat oitppuin. afiovs atale skeorm inverted
l ogic gate; -13 29 Decenber 20 wher eby, Saj
of °s e eheRaps sl SR A SRR BT RR e b o cfofites of
t he prsajdirstsogipgdte;pol arity when the nute-control
signal is ] sertad, sk t g Aitd egi@t@dn th
circuit oféceg&re‘ﬁ T@% .géﬁdh%'e%gnd%‘tﬁé%ﬂ n t'?}fe state. n e
of t haletegt enatie signd isipthesassertedmiatn gnd mpubip &fiEstof g inputs of
the mybe 308kl bgiegateesRi Vi ng an input signal when
a latch having an input coupled to the mute node whereby said latch
stores the state of the mute node when the detect__enéble is in the asserted

state.

21. The integrated circuit of claim 20, said means for enabling the mute node
comprising:

a third logic gate having an output, said output being in a high state when
the mute_control signal is in the asserted state and an inverted output from said
latch is in a low state and said output being in a low state when the mute_control
signal is in a deasserted state and the inverted output from said latch is in a low
state, said output of said third logic gate being coupled to a second input of said
first logic gate and a second input of said second logic gate;
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the detect_enable signal is in the asserted state; a
| atch having an input coupled to the nute node
whereby said |latch stores the state of the nute node
when the detect enable is in the asserted state; a

| ogic gate conprising: a first input coupled2d®ecember 2006
receive an inverted output fromsaid |atch; a second

i nput coupled to receive the detect-enabl e signal;
and an output which is in a high state when the
first input and the second input are in the sane

state and Wrerehy wid eptpwohsaid e fpdigate ppalyes thepute radg with

the s Gpariapynbl pHiity WheRROMULeE ciit@dt §§hal i3 the asserted state.
inverted |latch output” and said [Nogic gate output

bei ng coupled to respective first and second inputs

0P2.a Mk enteratee rcircuir afeidim Wb esaibmeans detegting ted statehu® the mute
nmute driver circuit enables the nute node with the
P%‘%e?o"?f'a'ﬁ%l polarity when the mute-control signal

i's in the msawsforuewntngthe aBte Mide fentreceighaan nput signal when

det ectr Al G abm ol WHARELEeRE dthver ted | at oh

out put and Tsal 0ogl c gate output are coupled to the
respect i vea fatthshavingoens Beereupiap (@ eomuterroderwhiegeby said latch
dri velsigrdd hbistaté Bf MleGhutd nB8S wAYE tHeadet6bt i arRbleGs CHE tasserted
-14 state;
a logic gate comprising:
a first input coupled to receive an inverted output from said latch;
a second input coupled to receive the detect_enable signal; and
an output which is in a high state when the first input and the
second input are in the same state and is in a low state when the first
input and the second input are in opposite states;
said inverted latch output and said logic gate output being coupled to
respective first and second inputs of a mute driver circuit Whereby an output of
the mute driver circuit enables the mute node with the proper signal polarity
. when the mute_control signal is in the asserted state.

23. The mute polarity detector of claim 22, wherein said inverted latch output and

said logic gate output are coupled to the respective first and second inputs of the
mute driver circuit through a non-overlap driver circuit.
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