WD 2004/ 027827 PCT/ US2003/ 029443 | NTEGRATED Cl RCU T
W TH AUTOVATI C POLARI TY DETECTI ON AND CONFI GURATI ON

WO EOHBB2L. FI ELD [ 1] The present invention rel BEEES2003/029443
generally to the field of integrated circuits and, in
particular, to detecting and configuring the required
polarity of a circuit pin. BACKGROUND ART [2] An
integrated circuit or "chip" is general ly installed or
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signal. The integrated circuit is nmounted on a system
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thergﬁmay be some brief, but finite, tinme delay after
begin to be input to the DAC. [4] Figures 1

[31A- 1 FBY @kfinS18 2allie8e\@desBUcR a8 DV UikiSs SRMEIINNVIdES VP Feceivers
syst em boar ds. . The circuits of Fi gs. IA and 1C are
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dri vi ng the mute node ar ound these Circuit alr e
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CihEiaHES & mutd circuit to disable the analog audio output during unit power-on, reset
or other predetermined events. Absent 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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WD 2004/ 027827 PCT/ US2003/ 029443 of Figs. 1 Band 1 D
have an active high nute and are activated when the

W@ oov0zi827 signal to the nmute node is in a hi ghPGL/ES™N3/029443
[5] The mute circuit is activated by nmute driver
circuitry on the audio chip which, in turn, is
enabl ed by a mute control signal 202. Fig. 2 is an
illustration of a typical prior art nmute driver
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Télﬁnlﬁétgaem i nvention provides an integrated circuit
mount abl'e on a system board used, for exanple, in a
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connected and havmg the ability to automatlcally configure itself with the appropriate

polarity.
SUMMARY OF THE INVENTION

[7] 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

-2-



with a CODEC, and the system board may i ncl ude

circuitry to, for exanple, nute the -2 WD 2004/027827
weROMANSRO0D3/ 029443 anal og out put of the devi CBCT/OS®N3/029443

certain predefined conditions. Because it may not be

known i n advance by the designer of the integrated

circuit whether the circuit is activated by a signal

in a high state (polarity) or a low state, the

I .
B VG Y on il B SRS B RbE ot v
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éédiﬁoﬁ-c[‘n W@n iRisirfecasgdry @ tA birdlit 18 Ha d&Vhfed, the detector
river; [1 Fig. 3 is a logic diagramof the present

iRIQWAES Brsigriat el the catraet RARTEY - mut e polarity detector;

and [11] Fig. 4 is a logic diagraman alternative

enbodi nent of a nute polarity detector of the present

i nvent i RRIEERPESCRIP FRTHIORRAWINGS PREFERRED

EMBODI MENT [12] Fig. 3 is a high level |ogic diagram

of a polarity detector 300 of the present invention
[8]i ncFigdeﬁAHrﬁ) ane eemmpiﬁsaﬁynwtetchrgmimceninmbmly wiséd vhisgsieml saards;
|ncl; s.a DAC, i s nmountable on a system

[Q]boa é?/?rﬁ)é'or ?r&mu&glﬁ%ptpdnvgr 'mute circuit, preferably

[103f FlgeSlisy@(bgld dilagrtanﬁbfeﬁe pmsEh’gaverilloﬁ?nﬁn’orﬁoréleﬁllﬁ a@nute polarity
(# |t of Figs. 1 Aor 1 B are used and the input
P%apgft fI oating, either circuit will self-bias

[1 1(]0 AIYy. 4 Rfepgicaid gamih-difefrRiivé babedimeht 6f 4 MyGNSdIgy tstector of
escri bed herein as being enployed in conjunction

ViNE RreseRbirweridui t and nute node; however, such
description should not be deened as limiti ng and it
w Il be understood that the invention nay be used in
conj unctPEEAWED}Dgﬁﬁ&lPT@\éQFOTHE|HRﬁﬁE|§REE EMBORIMENT
polarity of a node is not known in advance but is
determ ned at power-up or other type of reset. A

[12r i Fiex Scisrachigh 1862 logic didgsamiofcd pdladtyodetetter 800 of évedpresent

S 0 BEnP PbETBh ke g o
Shid chipss (Bowrtialale dnr arsystehobsamihai, for example, a mute circuit,
preferably of the type illustrated in Figs. 1C or 1D (if a circuit of Figs. 1A or 1B are
used and the input line is left floating, either circuit 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 WD 2004/027827
wEROMANSRO0D3/ 029443 coupl ed to separate out put BCDUS1008029443

detector 300. Inputs to the detector 300 include the

nmut e- control signal 202, a detect enable signal 304

and a nute_node_status 306 coupled to the nute node

204 (preferably through a buffer 308). Qutputs
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w&e%*nﬁt@aé@mheoqullﬁngr@alstorﬁéﬁ is coupled to an input to
[14phe Tﬁ%e%kﬁ 388 thelddas a?k%f@ bte®h éﬁANPQ%‘?% 3?@%n‘>§0R 2 gate 320,

i'nvert ed the I nverter 4 an cou
td Iatﬂb322\@1©am iveiter 334l It wﬂlmamqpateamﬁcnumet mat any of these

SIEP%)%%V Egmc?z/tb%' r%%%%ma?ﬁﬁ&igﬁﬁf@&ﬁgleﬂ S’FIA{@%{J% cglat"r%] glgnal

ect I's”dl so” coupt
a2@2 scdouplgeiuto anoinphietol the (XOFE;@ate 320] the datect_mpabletsigriah 804 is
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s@miltemaeselmrambrfdﬁ deté(&S@ﬂma slghal malitee generated elsewhere in the

), 35T 3l Mol ol 16 ek b B et 322

t fred twérpmbum‘o thB©OR gét‘éfB1%22Ther51ﬁpUt€\f@frﬁ 8t ARDtdR1 :wé and the
the latch 322 is coupled to a second input to the X

gaRegaieo3 i Gee Coaekeeuio fhe eonipl aptes of the csa\ﬁfehm&ﬂﬁ ans M1,
tﬂé@,p%fve t erndAu@nAode s@am@g@@% édw&d ®fthé ifut {%J\!Heqaﬂcﬁ 322.

I n operation, when the chip is powered-on or

uhR Myt Polaritysignal 3ﬂ Bis aeupledto ﬂ!‘@t%‘éﬂu'ﬁ okihgriatrh 822 The inverted
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t' her eqoy preventi ng
[14] Inoperation, when the chip is powered-on or undergoes a reset, the mute_detect

signal 304 is asserted (goes to a high state), enabling the latch 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

wao b@4oziseT ol signals fromthe detector circuitPGD0S2003/029443
Consequently, the polarity (or state) of the nute node
204 is determned only by the mute circuitry on the
system board and this polarity is detected by the
Iatch 322. -4 WD 2004/ 027827 PCT/ US2003/ 029443 After
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[1(%}0' arity detector 400 of the present invention,
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det ect - enabl e signal 304 I'nverted by an inverter
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| h
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408. (whi ch L both 1 i
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Sersiind aRbitind e FELA G Tolkd e 46 Sinkp ptbpP i atOR bafe 402
démd/thia O‘W&t of THREXOR! i 2021s &dipIel foMRE dé%&néut%f@l@élﬁh\ﬂaﬁ* 408.

to inputs of the mute driver circuit 302

o L§HtPWE of e diiverAQf arespupled &Jmputg@ﬁthegﬂghgéirw Qrepib3@2 and
2pé oufbulPHf the HRuté Qﬁ\!'e‘-‘rtcﬁ’éuﬁ?’&ﬁz is (I’%rmhtte%ofdbl%h' I?f)‘%l'll up resistor 326

equi valent) is coupled to the nute nod prevent
t (98 iterfunstiong) @guvelent)is grupleate e mhtetnweewntp pféivant the mute

Cl‘léd?euédﬂfVQnH RodtPg it ARNREh B Ll [y A & CBH t Athe Fnbifd node
en the gl e %

I n operation, etect ena Si g
ad¥ert ed, the out puts of the non-overl ap drlver 408

AL |rf6§&?ﬂ:o%d Wi théGetelt ENELIR'sHaPSG: BRI LE He oltBts of the
non overlap driver 408 are disabled and, as in the previous embodiment, the input to
the latch 404 receives the logic level of the mute node 204. This level is 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.
wO\b@n/021827 det ect enabl e signal 304 is deassertRCI/ESIH03/029443

the nute-control signal 202 is asserted, the inverted

mute level (fromthe inverted output of the latch

404) is XORed with the nute-control signal 202 and the

output is input to the non-overlap driver 408 to

AR e e S e Rl Aot i ferkE o b inRty ik ceparting
rfiecah itizee dssamtialimctibre of e tventidrs  Fdr exdmpled dnerdri more of the
eSSt b fetelisk o7 158 bysbonionfpEIHAY Bo piited Sff-chip. The

ReBNteR A1, /Méiﬁ\coﬂpbfaté@mﬁbtl‘@ﬁ typsay obmtéywtbﬁ\éﬁﬂults and other
departi ng

ough, different enbod
tqﬁ{ecférg&@?w nain PIFISE 89 GANER tb%@%%@mheo'ﬂte%tﬁd &(&%w@ere the
Qofary isHeteemifed di®ownet- ﬁﬁ‘é%ﬁhepgpé Bﬁ‘re@@f SRt vﬁlf bé BSpreciated

present invention may b | ace f-chip"

iRtk slinahaguinplsptsyaay rb@otﬂﬁ?@r latﬁé@cewpi ﬁmopﬁthe elyﬁr@@t&;pf the
|ﬁ\Fe‘?1%ﬁt We%dr%ﬂléﬁerﬁl‘i‘&dnﬂ%ﬁ%rare AfstratNePalid hetnkat t‘orhmlt the
order to control the output of the integrated circu
vilsepe of e inyantian iasset forifidn érenfoh@dingclayoder - up or ot her
type of reset. And, it wll be appreciated that
functi onal equivalents may be used in place of any of
the elenments 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 clainms. -6 WO 2004/ 027827 PCT/ US2003/ 029443
CLAI M5 What is clainmed is: 1. An automatic node
polarity detector for use in conjunction with a
circuit, the circuit having a node and bei ng
activated when the node is in a predeterm ned state
whi ch 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 claim]1,
wherein said neans for driving the node



conpri ses nmeans for enabling the node wth the proper

signal polarity when a control signal is in an
w@s®eneme’ state. 3. The polarity detector of cP@I/DS103/029443

wherein said neans for detecting the state of the

node conprises: neans for preventing the node from

recei ving an input signal when a detect-enable signal

is in an asserted state; a first logic gate having an
CLAYBUt in a low state when an inverted detect enable

SI gnal IS in a deasserted state and input to a first

of two |nputs a second | ogic gate having an out put

a_hi State when the detect enable signal is in

anﬁé glg%ﬂt'@d state and input to a first of two inputs;
1. andA@ alu&imditldﬁmdmgoléﬁtyl dmekttomiw fisedn toonjunéticro@th a C|rcu1t the

. Wher eby, wh det ble is in.the assert
A PAaF and heiitcs QuaeRaenng n@fieew 2 Btigolerined state
whidhés pet Ia’de\IrVafttﬁtaa@b@tr tr@‘daé@bm&np -ei n said means

for enabling the node ird logic gate

havi ng dR®Yir Bugeteggngjthg n% B’@'ﬁﬁjq 3{tes afegdt: ahdit e

when a RedHd, fdspahsinato said h{éahg?or%‘%@d’uhédfo?&‘?\ﬁl% %%o@@ with
inverted output fromsaid latch is in a deasserted

st alhe paeRrprsigngl Boleptyt being in a | ow state when the
control signal -7 WD 2004/027827 PCT/ US2003/ 029443
is in a deasserted state and the. inverted output from

2. sai the poleity detestar ¢foolaist ét e/heraiaisaid hieags| fogiddviggtibe node

cor?léﬁ?é’st mggﬁ&%r %ﬁ%’l‘n%dthg 910 (fl%] g?opgpglénglf o?aaH )(;vaéﬁ étcontrol

secon Sal con

sggahsnwamesmhyxiﬂabd output of sald third |l ogic gate
enabl es the node with the proper signal polarity when
the control signal is in the asserted state. 5. The

3. pol e pyadigidetsctdr obtlah &) whekeinwary Béand fordetedtivgitiie 4tatedf the
mute circuit, the node is a nmute node and the control
”Og‘?ﬁWEP”?’%S a nute-control si gnal . 6. An automatic

pol ari t ym&edLfor Yrededlting Hse th@WF&bl\ﬂ%é\h b S|gnal when a
(of rcwt on a system board, the circuit "having a node

anddgiestngnakie isgaebis inpeassetedele: is in a
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 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



predeterm ned state which is not known upon reset, the
detector conprising: neans for receiving a detect

we@p@blz7ssi gnal ; neans for detecting the state PET/UR®03/029443
node when the detect-enable signal 1is in an asserted
state; means for receiving a control signal; and neans
for enabling the node with the proper signal pol arity
when the control signal is in an asserted state.

Th eISF?IQ E%rebgyer%%f ﬁ&tje%g%% @ggrlltéa gutpﬂnﬁlfc;rﬁ 'sgléi Igt%h‘cfjé i’lca%\'}v state,

mute Ci
consaldlthlml Iggalgatesoatpuhbeingommed tosi gnal 8. The
polarity detector of c er el nmeans for
det ecti ng t hé %‘?Cé’flg "B’fmf)t%a'gmftwg ri ses: neans

for preventi rsgséd@edmmoﬂgw@sécmmmgcgew ng an input

si gnal when etec na nal is in the ,
296 t echisstapy: it puipet of S gapdc e feeles B e i the
a | paypet sigRalVBRATItRVhER RS Edtrol Sigh&IGE irthakisSertddstale. | S

in a deasserted state and input to a first of two

inputs; a second logic gate having an output in a

5. hi giﬂhébéfaﬂtwﬂ‘&@ctbh@f datet wRiaRige sir@Nas alrutk RirkhE the node
asserted state and input to a first of two inputs;

is @ Aite gogand thy entwbsigpelTs agndessaiokgignala | at ch

havi ng an input coupled to the nute node whereby, when
the detect enable is in the asserted state, said latch
6. st oArutdreatint palayity fletelotor flartuse lmo@m'un@lonwm Poirciti orya system

bogr%I et%o&rc%f t %\ﬂhénag r}cﬁi@ g {m&'}ig lvaqﬁé‘%tl]é}g ’[F\gq’] in a

avi ng an ou
prexmtefrrmu&cbstatebwhmg ig mntaknbwg hupsn adesetvihe rletetcher comprlsmg.
nmut e- cont r ol erte aﬂ state and an

T er ¢ oanedhs i Hetivida dheol SRR o Jeasonrt o

st at e antlesas fbr deteptivig theistide bhtha nodwwiieatiiee wétedt bhsable signal
nmut e-.cont r ol ?s‘dgtgfl is in a deasserted state and the
i nvit 88 asgent fomsaid latch is in a low state,

sai d t himdaho@r te@nliy 88bimd| sRpanR@ngoupl ed to:
means 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 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

w@boogazm2t hird | ogi ¢ gate enabl es the nute nodeCTMIS1903/029443

9.

the proper signal polarity when the nute-control
signal is in the asserted state. 10. The polarity
detector of claim?7, said neans detecting the state of
the nute node conprising: nmeans for preventing the

nut e nodg lét&ﬁrﬁaQ%@eénVinglt ééhdléHJEch%' Al nc‘M@WheFe'?a? Whﬁn the
det ect enabl e si he asserted state;

hav ﬂﬁ@cmnahbuﬁ it &@pﬁl%ﬁ@ﬁ?@ staie, said @tmateramfée@tbgte ofitfeenmute
the o ggtect enable is in the asserted state, said

Iatcﬁ Stores the state of the nute node; and a |ogic
gate conprising: a first input coupled to receive an

couprecraty btech” Bl 3f, 0t s BcRinuiRf he mie noce

coowytrising: whi ch is in a high state when the first |nput

and the s tareln he same state and i

| ow st at %ﬁwﬁ?gﬂg'{’ ﬁg ehaving an«w&,qﬂ %Ell‘ RYRE r? gll?)attate when
ar ethermomgesmthﬂ sijnatie s tgs ats@brtermvs@étb@ddlaatlﬁ\}ért@utoltatﬂut fBFh said
sai 0 te out put being ¢ respec

fir %t rh%d'”s%?ﬁﬁ%sqﬁﬁﬁLﬁt%teﬁ”dasad&ogtp&? PeEg iBia @Mﬁ gtate when the
whenrgly (ﬁ)‘ﬁtr@“élgh’él i9hh 2 d@aéé@’t@@@f’dt@%ﬁggﬂe inverted output fr?]m said
PCT/ USZ003/ 029 the mute driver circuit enab

mut BtEbEdN filew state saibibid lagigeate gy being cqmt@d t@he

mut e-contr ol S5EHRY i t'of‘sélﬁ?rﬁ g&g sh@te. 11. The
polarity detector of claiml In sard inverted

| at ch out put @&errosdiirputiobgsid sgaq?red l@glcmate are coupl ed

to the r ,
ariver ornogny S Slibat o 6 e bAEh a0 pic Ry iche win
12. therprapensianal polantyewipsl theintyte dedndrot signdlds indhe asserted state.
integrated circuit to be nounted on a system board
having a nute circuit wwth a nute node, the nute

10ci r The polaetydptectdi of gtatd 7, 9di¢ meahe dekecingih@atats of the ute node
Coﬁﬁdet_erm ned state which is not known in advance, the

or conpri sing:
means for preventing the mute node from receiving an input 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 swtch is off and said
w@emanelsgwi tch is on; driving the nute node torP@EI/ODEYN3/029443

state when said first switch is on and said second

switch is off; and isolating the nute node fromthe

mute polarity detector when both said first switch

and said second switch are in an off state in response

to egl l s '

.5 4 8BRS IR DR A 5854 ) e
det wben dramute_centgpiaignahid imthecasspred statgpl ed t o contr ol
said first switch; an AND gate having a first input

coupled to receive an inverted detect enable signal
11andThe ponahmuete@wmfeﬂb.mm 0; Whieredh saidi nﬁi\/dirt%@l%lldh @mﬁu@ Bnd said

when th ct-enabl e_si is.inth
oalie G Qtp Bl w0 o 7 (S raPeantr LA SetoBA ARl BElegnute
dridérecincOit tHreug & nehahveilapdfivdlr eficligvi ng a first input
coupled to the nmute node and a second input coupled

to receive the detect enable signal, whereby, when the

12det @ uRidicinuteipdiaity déteétBr fopgn ﬁ‘ﬁé?éfe%q: nEEutafoeoe rﬁ@hﬂed ona

| atch detects and retains th
systeadoaaid having A ute citeyibwith ermatﬁﬁ @Odegthalmuts Cir¢ultabemg activated

wh@ﬁ"’}ﬁé M€ ‘fjlogé * fra ﬁr%'dg er ?{e@%t%%ﬁn% r]icﬂ?(neﬁl 'aHVan%e the
the nute node at a ou put; "and an gate hav
deteictastcommpisingcoupl ed to recei ve a nute-control SI gnal

-10 WO Zfﬁgt‘lén%zge%ad Sﬂé %%8 3/ 029443 a second i nput

pled TO Tecelve an ‘ed output fromsaid
Iatch and anrigint o nmpbedtdalmstMenmawflref switdhdis off
OR gate a secon ut of said AND gat e;
wher eby, @ Qfﬁ%ﬁ’lgﬁ%‘mﬁlﬁ“@tcg&? ol signal isinthe
asserted st atdevingahe nfuts RbdS 1Y 4 dliyhtdtstasviem gl fis@bditch is on
second swi ch turns off signal at the out put

of sai d 9N $a1d pecqng Sé(‘”tﬁh@%oé’taélde and

isolating the mute node from the mute 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 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;
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said first swtch turns off and said second sw tch

turns on if the signal at the output of said latch is
WO pooa/0km8e7 st ate. 13. A nethod for activating aPCi/D82003/029443

on a system board, the circuit being activated when a

node is in a predeterm ned state which is not known

after a reset, the nethod conprising the steps of:

nmeans for detecting the state of the node after a

et oct i ng, 1o oporSiRARIRLIRA S rSPue HAVErlel outout from sai
si gnal pelcarand,. 14. The net hod of claim 13 wher ein

From rece vi i SHFRGTPR S18seBREn PR B st R ana o @
si gnal isecbnd atpuasfssa“idi atiDsgatep; i nputting an inverted

gat o andBUERU TGS TS erBl sl ndhefes TSRl ©
first |ogic galdefirsi spitgh iungs bmendebmée@nawcﬁlt@ﬂaloﬁ if the
out put {197 Lo ot 35K i & e TBF SIREB S econd

| ogi ¢ gate; isaRUirsi SWitdnRirseé®ahd %ﬁ@é&oﬁﬂ%ﬁbh&@m@ on if the
first input of a latch; inputting the state of

node to HIRRBAbHE Q%ﬂ@féﬁ'dtwéhllsa*!“@wbwaﬁ’ﬁ@ie stori ng the
state of the node in the latch. 15. The net hod of

claim 13, wherein said enabling step conprises:
13out mrmﬁhn@ fer astiyaiiig & eiceviton msysjemdgza@l dae eir¢uit keimg getivated

wh%h%t ﬁod@\@ th é‘ 'iérmlnedsétgt%%hl%ﬁ is tt gﬁmlﬁri §ﬁ%rt % pﬁ%&ﬁl’i@ method

aninvert out put” Tromt
compasing dmeisteps prttl ng the signal from a third logic

P usaoBar 8555 4R G og i o8 Yl ELCE o
st at e andeains réspoasive tb sait pdank fardetdatingafioe brivisg the naale with
high state; .an out& utting the signal fromthe third

n

| ot AP §¢18LPRIBEWNG i nput of the first |ogic gate

and to a second input of the second |ogic gate,
V\herebé}f}he outﬁut of the third logic gate enables

14t he THO SR o F3B 1 aﬁ&relg.Sawaﬂetwnaﬁt%wcww%e
control se@fingitife hétid iém AsERihEsh mbat fgnal when a detect_enable
signal is in an 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
wo ba4mngmde7 from recei ving an i nput signal when BCTHESH®03/029443

enable signal is in an asserted state; storing the

state of the node in a latch when the detect enable is

in the asserted state; generating a |ogic gate output

which is: in a high state when an inverted output from

the chigdl @lgﬁﬁﬂs H‘@deé&%&ﬁ&& s%f@@rhc?th%'lrg)%%d %'[J\?Pdt ﬂ'oﬂhhﬁe latch is in

sanme st ate; in alowstate when the in

out Elh'grﬁtéf‘h ﬁﬁ@ | atch and the detect enable si gnal

are | n {

out &ﬁﬁétiqﬁ& %ﬁ%gp@qgg#ﬁéﬁgogggaf&x% tefe,g GA ﬁ%)ﬁpof the first
res gaie and tasa Smds&pmrwtherqmbsd igicegade, |whareby the output of

; f h
ci v it g 35 BERCE AR R 1B e Gy YREn the
pol eontrof sighahis ihthecamserted switggnal is in the asserted

state. 17. The nethod of claim 16, further conprising
the step of coupling the inverted |atch output and

16t he The gnethgdbEclaint 18} whereimeaid esdpest detéctingthe sité of the node
second inputs of the nute driver circuit through a

CORRASBYerl ap driver circuit. 18. The nethod of claim

13, whergeferititg thé A6dH fromFectivitg &n Fh‘p[lf?éigﬁal whBg afbfé‘t’&t ' é1able
a nute node and the control signal is a mute-controfl

si gfignal i & amasseriedgtaleed circuit having an anal og
audi 0 ouBiHg m@dstgfetm@é)h@d@m é‘la?éf]%r‘?éﬁ thQQfértéjctr%%b@qu the

nmut e CII‘CUIt the mute circult aV|ng a
whi asserigidigtenabl ed - 12 WO 2004/ 027827

PCT/ US20, e?%%éﬁlgﬁ@@a@%ép%ggwhgﬁy%ng a polarity which

IS unkno e mute circuit,
t he i nt egr at éul achigle sitate omi‘rqmrarmrwgrtem‘r@atmu ffimm theciatoh ayl the

a det ectd Q&béﬁ bﬁé,\%@%'ﬁ{g‘ﬁﬁ Seesf@% ﬁﬂe |ng the state

of the nute no S|gnal isin
an assert ed st atlew stetenwhémithe iwertsd Bgtpait fdkre tHeorRtdhoand the
signal; (?quct_enable signal are in opposite states;
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
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means for enabling the nute node with the proper

signal polarity when the nute-control signal is in an
w@sz®eneme’ state. 20. The integrated circuit ofPCI/EBIU03/029443

19, said neans for detecting the state of the nute

node conprising: means for preventing the nute node

fromreceiving an input signal when the detect enable

signal is in the asserted state; a first logic gate

by? igh&l HAlin Létp%léntkwﬁctl QWnRh drgln"‘gtﬁ)%n@é‘ éd{ﬁ\ll eg?tﬂe mute circuit,

ct ena Ie Si Isin a asserted s
thé mtegrated circit ﬁ@npmmgv\/o inputs of said first logic

gate; a MES ﬁ%r r%&{nﬁn?gtdﬁge&?vén%gle@éq;ne}tft put in a high

state when't <€ sign s in the
assert edmsaad taraletéctm@ tHe stateaof the suteofiodenwhémihetdetedt enable
sai d. second | and a |l atch having an i nput

I et g’at t .
couﬁ'lgga ? ' #hasshlted e wher eby said latch stores

t he st atmeafis tdneemt\tn@g amﬁewmnotétgnéieémpt enabl e is]c
in the assert st at 21. The | egrated circuit o
cl ai m 20M€8%% fﬁB%?t@gg%? mé't?d?ﬂdieﬂﬂ H%PWB?&S' s golarity when the

C OBt | daditrosigrtl isflinl PBdsebad Stalrvi Ng an out put, said
out put bei ng in a high state when the nute-control

signal is in the asserted state and an inverted out put

20f ' OfFhe ﬁttggra e@tdﬁjaw't 8t di Wﬂf%é q d?ﬁé’ér% farubtsd tﬂé‘%t%\‘.g of the mute

being ina low state when't nmute - contr
nodg compdsifgassert ed state and the i nverted out put from

said |at ﬁtBah§fo'r el‘nf??éb th%tnzi‘l]ﬁ@no? rgmorléEQUﬁwg%fn rﬁﬁltgpnal when

third logic g u a second
sai the dete@Lemai@e sigpalie iraite @Seréexi)sftdte nput of sai d

second | 27 i
e Uszo o 8ot a"f@/gs Ky pitOYrS1aG; Wherhap nverted
I ogdeteg’ateeablezsi;jrmﬂstudne deasserieddtataiahl ingue tpa eof two inputs of

gnal Esqllarltét when the nmute control signal is in the
ass@?'fjé WGERS: 22. The integrated circuit of claim

19, sai da nepeoRd dieyieC bhted hbtieg sdratqitmft inhe mghesta&pdrﬂten the
% means fQqr preventi ng the mute node fr
r eggﬁ{‘?P{qﬁ ghlelw isdi qass\mg state and input to a first of two inputs of
said second logic gate; and
a latch having an input coupled to the mute node whereby said latch
stores the state of the mute node when the detect_enable 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
w@aiod/otmerh stores the state of the nute nodepeuiTEs2onie29443

detect enable is in the asserted state; a logic gate

conprising: a first input coupled to receive an

inverted output fromsaid |latch; a second input

coupled to receive the detect enable signal; and an

out put [ toa: e fir i_npu ,
andpt he@gégﬁg%ai’drb@p%roggﬁﬁ t?]hcglogf}n% té? ?télegﬁ}? ring{%'l riodg with
| owthst ra'oaervmalpbbrlfy wisén themuute_eomdrot signalésinrte bagaited state.
are in opposite states; said inverted | atch output and
said | ogic gate output being coupled to respective

22 | r§'he aﬂdgmmbmd:uhtrtﬁlueﬁmm@ aidLrhearty datettiry thelstdte of the mute
Qﬁh an output of the nute driver circuit enables
ﬁ&OPHR i®8N5de with the proper signal polarity when

t he mut emeaind fopbresieBithad themuits nbbe frafsrRbsivRgThaksut s%%al when
The nu e(FtOI arity detector of claim?22, whéerein said

i nvEe aBRaPIR Biopakis dnthe asspded #8i% gate output are
coupl ed 4 Qat&f’ﬂﬁahﬁ@%ﬁhbﬁ?céddieﬂ t(ﬁﬂ'@ r%ﬁf‘eoﬂéidz% Wﬂé%ﬁyosfald latch

the nute driver Circuit through a non-over
ci r stgras thejsjate of the mute node when the detect _enable is in the asserted

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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