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RECEI VER LATCH CI RCU T AND METHOD BACKGROUND 1
Techni cal Field [0001] Enbodi nents of the present

w0 paensison are related to the field of el ectroPCT/US2007/067924
devices, and in particular, to data receivers. 2.
Description of Related Art [0002] Receiver latch
circuits (sense anplifiers) are extensively used in

i nt egr alRECENER EATCH CIRCUIT'AND MMETHODAN

of f-chip signaling. Atransmtter circuit (driver)
sends binary data signals through a transm ssion line
(i nterconnect) to theBAEK&R@UNIatch circuit. Since

WIFPEH g\gseﬁ]ssi on line may be a | ossy channel, data

rough the transmssion iine at high rates

[eeam%aﬁga%é g oy Heegf%%g in@?{?ﬁ&?&%r 5?%8?&3?% A% @8 nic

caus S gn

deviceB! ans ynpaiiculat gofdetensivdrsl ) . Equal i zation of the
data signal may be needed to reduce the ISI. BRIEF
DESCRI PTI ON OF THE DRAWNGS [0003] FIG 1 is a circuit

2. gﬁé‘é&%gﬁ&ﬁ 6f gggaae(g ggei ver latch circuit, according to

some enbodi ments of the present i nvent i on. [0004] FIG
{0002 Receiver intohi dircsiih dpantsecamplifia) aeroxtensivelgusedtia integrated

o 4L by B8 e PuBIRGEIFE" 5 BB S5F e

send§‘bﬂidt§ﬁb€ms;9héi@ih fougihaniiahsmiskon he aseaddhin@gt)tio tis®raeiver
enmbodi ments of the present invention. [009_\% FIG 4 is

latch SireyibSEIRE: e SRNERUSTRRIIAe Y o alpEsy CRasbdaiairanster
throughrtﬁé”trranghé?_s cﬁﬁméaﬁtﬁ‘igh ZatRGRSY i ihe %g%ﬁcy dependent

nbodi nents o he présent i nvention.
attenaatys belnss nducipoaatasnggoadigiortivorie the é@nnw of trﬂt@‘spmoi

iteriEerEdIS) o AR VB 5h BB B LRE ARG CRCe 1 1.
| LLUSTRATI VE EI\/BO)I I\/ENTS [0008] In, the follow ng
description, for oses of ‘fl anati on, numerous

details ar SREF 9 IPTIGNSRF Tt MFAYINGS ¢ hor ough
R e R e e
embakinehtsdofi the tpines et tnvemdibnt hese speC| fic det ails are not
[Oﬂoi]efgiﬁ r2elg.3 a (Elnrc%ritds%rhe%loaﬂ?: o? ano Yer recezver latch circuit, according fo
some embodiments of the present invention.
[0005] FIG. 3 is a small signal model of an evaluation circuit shown in FIG. 1,
according to some embodiments of the present invention.
[0006] FIG. 4 is a flow chart of the operation of the receiver latch circuit of FIGS.
1 and 2, according to some embodiments of the present invention.
[0007] FIG. 5 is a system incorporating one or. more receiver latch circuits of FIG.

1 or 2, according to some embodiments of the present invention.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS
10008] In the following description, for purposes of explanation, numerous details
are set forth in order to provide a thorough understanding of the disclosed
embodiments of the present invention. However, it will be apparent to one skilied

in the art that these specific details are not required in order to practice the
1
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I di scl osed enbodi nents of the present invention. In
ot her instances, well-known electrical structures and
w@Ro0cas®s31 are shown in block diagramformin orCEUSI01/067924
to obscure the disclosed enbodi nents of the present
invention. [0009] Wth reference to FIG 1, there is
illustrated a receiver latch circuit 10, according to
disciseat catimaiinantstc tod prdeenpiregetioni N etier AstaddbsS ABB-known

ek_}ge.rrbp%i nts Cﬂ% recei ve latch circuit 10 may have
&8 f“gg'é@s Qulp a5 8 ﬁwe n gtack difzgraﬁuf%wnwéer not to
obsc@t»@mecmls.axbged %ﬂwtﬁﬂ&ﬂbﬁ% csfqhé Bfe B At (Jb gtch 12. The

i/nam c Satch may anpl a recelved i nput data
[0008] Y¥it1 referenea tcv ﬁéGr i ,s‘ahﬁga @d@@tmﬁe@ aoflewkerslagmat roelitki (1, 0

data si Vout and
cocc 9P LEn B bR B Pl LB o S bgnen.
the rpesive@dath 4i hﬁmdG)mléyﬁa@'@a{fvo@tgges'r%&néé@v Syha@hakdh ’@Xﬂd
recei ve t he output data signal fromthe dynam c |atch

a slayo sigiig e HorerrieadeHye dynapairilaichdi. al undyreraicdatch 12
may B?r(dh a rgékﬁvé{?/ P\?v”‘éaialﬂlﬁnaﬁ@n eeg?&ﬁﬁ/\ﬁf@é@ﬁ& Ylock signal

sel'ective a on~usin
clk tmg@wﬁitéaamet|f|@qhouipunﬁ§1tamgwa!dﬁom Wnidtrnayn hold the output data
or

sion P S SRR AL or b ecshued Lo

may Weﬂm @tg@mmars@an RS {HRY d Jfﬁmblf&ehff@radd%%ag ?d“ c
as wll descri be detail hereinafte

(atchyy éaliilaba Vi clackRasioRel e Sysiasyadaich d 2uindudos frequency
selec‘%% %ﬁﬁ‘ ggg?rg ?#lﬁgqegé( i6dMBrd §h% 2l ﬁﬁ?ﬁpgﬁ%@ lgtaovléq% ﬁg‘it -in

requency response Wi

contidm@maahmemqua[zﬁﬂkﬁi folr thes mimmodunmtb%ugﬁdwm NPHé féked-a
nal ow vol t age sw ng

rorweg1g RRroiarits Y SREEraUF uined ShansiarignC i a” Meptenamic
latch S2gR8MilVbe deBY ey B AR hbRANSERST S@hﬂs%e\&‘&%ab&adc% : helps

transmtted over an interconnect to the recerver
to equpkza fhe aftenugtien crrest by the [Stpwhisednafhesuttao i Nai’rer overa!l

frequ%ﬁ&f%s%‘oﬁ%'v&i hlr%dﬂééfd %%?%?Elg c}rggnl nput data signal Vin

-to-rai rai’l") output data

[001i gmadbm@mmbodi xmes:tﬂ;re}mmwdum;gnaitmﬁ Mapbé asdragiabwimyor
e both the data signal

Iowvﬁ adlfferent:_rgl nal \#g%‘F
a9 pWingsiigha tage o Haersal $wing dava iUt sigrrEVin
may Havd BedrhraRiceaedhBERhen ithe tr‘é%ﬁiiﬁ"e?d' o%etaqmgg%r&%ﬂéct Pthe

detects a relative change in voltage
receiyg{dalch sigait OV\Pf?é@Fm&thehstmerWﬂdutTitm{@esAeg haabh Wircuit 10

may REL08 PRI 0BEL 60, 1S L A8 S Pl
S{Qnal Yol Gn sbmdembedirhéretsyieUaped sighe rapbt adatrareplignNsgnal,
where bothr%\é d%?a signal and its complement are transmitted, as shown in FIG.

- In these embodiment, the receiver latch circuit 10 detects a relative change in
voltage between two interconnect wires, with the input data signal Vin being
applied across the two interconnect wires and therefore across illustrated input
nodes inn and inp in FIG. 1. Hence, the value of the input data signal Vin may be
the voitage difference between a voltage Vinn ai node inn and a voltage Vinp at

6 Y

node inp, where the last letter “n” or “p” stands for negative or positive,

respectively.
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the voltage difference between a voltage Vinn at node
inn and a voltage Vinp at node inp, where the | ast
wo edoras097n" or "p" stands for negative or posiPCTES2007/067924
respectively.[001 1] In sonme enbodi nents, the receiver
latch circuit 10 may use a singl eended approach, where
e receiver | atch ﬁerU|t etects an absol ut

o113 HRRGES FMOBHiImERIES dhe 48T kY S TrRGLL der Rprboale-

ended] %Bﬁﬁ)achh@hbﬂﬂpﬁﬁte B8ERep Ry 1 P8 el é‘z@b@s@iﬂﬂﬁ@waage in
in some enbodi nents, the input data signal Vin

voltagmgm besirgla dteragnnept witechariagniie apyt daiaysigraldaapbed t o

sng e 9SPSR RS Pus oSGV o

5 non-rgtigleRtl kighlexed opiyanatougientea dilge estmyerbatoh @@Uttdf() as
receiver iatch circuits 10 that may be used in

showg énfiiGi bl b’kiS(Pi@eﬁﬁ@)Qqﬁ@@ﬁ*Sdm%mﬁ%ﬁéia el Yiodnay Pe g
ol gERF, SERRH IR Srpid e AT el
be us¥dnn damugimddxihy ity inpiut daiatségf&dd(jupl ed to eval uati on

ircuit 16 d t 20. I dt
00126 Stire GbefiBierdarnachRats BT {2 edlG it oVaubih
0 circuifM®kd faticng: Glerigpintdak8 sidrag Wirpfart HraprtyRigr ettt st sléoupléd to
and 20 may include one or nore transistors, as w ||

be
evalugies Firpeitl 1 hedrs! agrediarg Caedib2P copplegdn haputiuteor the
evalu%ﬁ&? ¥ hit #@'éﬁg ’tﬁ% éﬁwsfy:ﬂé)c h@VEaEHr ‘?ﬂﬂdé@ SitdRE 16, 18,

oper a rec arge p
and mhw mmum pes bomorammnammﬂpm il Cla: deacrﬁmﬁ %hsaremfneg in

3] | nbodj t h f. t.h
detalgh rd N ERE L2 VB, BT B bciirge TavBoiiee S8Ry Rseh P!
5 opera@%nboé‘ﬁr%a?i@péh@@ karbbeabtic Bedicd, | 4if AplificdtRekand
hase), which defines a precharge period. During the

’3iCh|Dﬂ@@ﬁaﬁge perl od, the output data signal Vout may be

oo PR oA TSR 90,
prech:?ﬂ@b oind it i_é@_t:ﬁawtcmeamwraj as tife tibek dyggahtldi r:]sis mr\]fcﬁtr&&)iock
e rasjitic capacit t ith t .out
onss L SRS B BERS W B,
20 outpd@%saﬂ; &gn@r\g&ﬂ mhP B RSN to aNLPPRRARRREIE omﬂ@@mﬂnt@m

hese nodes may contribute to thé capacitance that is
agnab\:/gghaﬁ!g@ doltagroaanioss PuUBHIMOSED SeiBRt outp (itput terminais of

e o PFRIQENSED, TR Rip 80 shEabied IR
noded uip@ olifpearidipit settgearodes en and ep may be precharged. In
general, any components connected to these nodes may contribute to the

25 capacitance that is precharged.
{0014] In some embodiments, two interconnect lines may be coupled to the input
nodes (terminals) inn and inp of the evaluation circuit 16 to apply the input data
signal Vin. As the clock signal clk transitions from low to high, an evaluation
period may be initiated by the rising edge of the clock signal. During the

30 evaluation period, the input data signal Vin may be evaluated by the evaluation
circuit 16 to produce at its sense nodes en and ep (sense output terminals of
evaluation circuit 16) a sensed data signal Ve, which is the voltage difference

across the sense nodes en and ep.
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signal Vin. As the clock signal elk transitions from
l ow to high, an evaluation period may be initiated by
wo b@7ns®rng edge of the clock signal. During ther/us2007/067924
eval uation period, the input data signal Vin may be
eval uated by the evaluation circuit 16 to produce at
its sense nodes en and ep (sense output term nals of
[001 5}/ ahe mmmymg cauiit 1 $®aﬁam@aﬂe®@h@e§ ldgmaéugwgi, vakd 6hull

e difference across the sense nodes en
il gl G SOEST el Y Ay mﬁgfw%@mmﬁse RigpahMpui diying a
secohﬂ%i&%%ed&ttﬁe %rcﬂz'ilaia ofs%é)%ﬁﬁ?ﬁéiiy ﬁ) re?rhfahfymg

out put data signa
csrcuﬁﬁ@nalay W@ammwmusagoawwtmm @isa“seg q:fostthe feddindck, as
circuit

will SRR 0B EprdRafen P8 oplind i /BT aa b A e pepe
gnajdﬁa émd@th@&ﬁ@wbn Beridel Ahd bedifs @%ﬁﬂﬁsbgﬁ@n h&4 @dt&%ﬁ@%‘éfzod

begi nning of the anplification of the sensed

Thef@%@@faihex/@aé% cht 44 ragniaieh thenowert detagignal dgiubéor a whole

¢l E@FF@“ | hi ng period. Thereafter, the
OCS ave fgtﬁ%ﬁ%% n'gnéil%tzg\ ‘ch the output data si gnal Vout

[0016oin ?aewhoda:eetcﬂamtkc:p:enﬁ 1l actotdivey ) smke sngr@alimehis of the

Prese[é 042 éWTEgdtg{lﬁq.}{z%?gé \!/%e {%;l)i%n%g egsr Hiatfﬁé%ﬁ@g%ﬁgé %Iyrqgmt!colatch

12. ﬂﬁtﬁ]ghztﬂélr@ébwér lafi @reit RrisiddsbhRgaily 4 §Bn§iﬁ@%eﬂ:lr&h‘3 during
ynam c latch 12. Although the recelver latch circuit

the @I@'Uﬁﬁ%ggéﬁ% thpIrgeaivabiatah eieart “cQ meyiassediiallyngpearaie in a
isneaPH@nH@F icﬁ%eﬁﬁ'&ﬂ cﬂ’&er LA§ rﬁsﬁf@é LEblolt &?15] rﬁ?fgﬁl icppyry s~

essentially operate 1'n I nea

time eqa@ization imyodne anpddintends, tioe dpph@fEatchc N igyuasiatis e
odi nents,. the dynamc latch 12

provif 7 mdlanad Red TaMera FRGRS T RR S AT PERER POTAR d
capa6igRaCft Jnecdpacitdect 91’&‘"3'/1 t%f Iuﬁ%ﬂaﬂﬁ&ﬁ@r t Qhd c@?ﬁcﬁor

The capacitor Cf may unped capaci tor; howeve
Cf m%ﬁ‘é@lhedfﬁ@mﬁﬁwddn%ﬂwbemi ethentiéierént veaysusbeh uerhg a
trans%f&ec{r n%tfafse@eﬁhey‘?ﬁgmaﬁ? using a transistor or

netal s or other a

ternatives. [00t 7] The capacitor(s)

[001 K}f"i‘hmga;im:ﬁbr(spﬁpmal tesl incotgorifeel idion@e Byrlaatic mtdR 1PMn a
1 illustrates one

rent s. FIG
numbgy BRI e wayse, Fict o BUSEs gneeamele FOfdhe@m%:é@ﬁaan@ of a
f e
pair FPoalchs Of e U AenfaIATIAING it BotleP She Paft iahalors of
may e eelered hatwern inpy) teminae rﬁ@@dasenmamll isp] and esnemnteaminals

(nodd P hafl obI B B Rl ficle S gPttitypinedine
capaditet @ emayt be coagl@til beawean te ﬁ@@@mﬂel’iﬁpmﬁbdé"ﬁm and the
negative sense node en and the second capacitor Cf may be coupled between
the positive input node inp and the positive sense node ep. Hence, the capacitors
Cf may be coupled between nodes having the same polarity.

[0018] Referring to FIG. 2, there is illustrated a receiver latch circuit 22, according
to another embodiment of the present invention. The receiver latch circuit 22,
which also uses differential signaling, incorporates an alternative coupling
configuration for the pair of capacitors Cf. The first capacitor Cf may be coupled
between the negative input node inn and the negative output node outn and the

second capacitor Cf may be coupled between the positive input node inp and the
4
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5 negative sense node en and the second capacitor Cf
may be coupl ed between the positive input node inp and
wo b@7pamit i ve sense node ep. Hence, the capaci POI/ES1007/067924

may be coupl ed between nodes having the sane polarity.
[0018] Referring to FIG 2, there is illustrated a
Leceiver latch cifcuit 22, accordjing to another

POSIUYR SHPHERP O PUtFeh 37 Bs BR CaPAS BRI GrTIY e qeuipiadaetween

noddPh&ing tHsrhe Pdiarly MHhe hebfRich 98 i dcbfle Mtk Rbircuit 22 of
signaling, incorporates an alternative coupling

FIG.coisfihg srend amtheoiecelver et ciosuit Bpat FtGr s MehceTthe rkigrshce

' I et ween the. negati.ye i npu
num BB 1k sTRE AR B R B G dh Gl oY be
explsinegnsincapagietabs G tHBYaMe ntaihr ed thet¥ealetiBR circuit 10 of

positive input node inp and thepositive output node
FIG. dut p. Again, the capacitors Cf may be coupl ed b;et ween
d ' Lt i €. ]

001SP8F Y B SRTRBEIAE ol OSSR i ok

signaletei axaudtimnotirceitoay haldooly dHeGnpdt sigeaicand efeinput .

N e R e SR LR )

In sopdneMblotii d FEING]

RO Bl Aol 56

termigabist FBRSS teries of Hee pyuttiaraciscul dain.itke gagadigr €f may
' ' ' i y fave only.one

ve oS8 ANF oyt LY YR O ShFE oY IR TORELY

singleminyled meatfatibheirclit istoratrad ritap dcdd tescdFacitBy Chaay be
the capacitor Cf ma

d... K.In so odi ments, .t he t y
couple fg‘gf{}ahﬁéﬂ%mptraﬁs%o%wggétmﬁwértﬁiwﬂ’trweaeé@ﬁgée
termihar & thalevafudiiba c%‘é@k.uﬁtth@ﬁbdtﬁé bftHel sin gaéd&edtél%ilhation circuit

capaci tor Cf may be coupl ed between Yerm nal s that

is inveghing. thrn teneanssitar Cf tnayl e edupled oo ke inhet @i’m@iaﬁm a
, j ' L i - ti thep the .
oicASBHERYH LML GA ot AR TN 4L b gh Mo
Likewibe, tésza:lapatit@’;]may b@lldcmpte@j 1@ the @ut;i:uzt@lf glﬁfi ﬁﬁglﬁﬁ@nd&l ?ynamic
i nal. of 3 t] i it. If thelogic o
atoy e oee & risnsiea st dornes fRigh et v TRGING, Heam
the chp&CiGRBAGh&Phe %uﬂ@dlfRﬁn G Qﬂrrrag%t i\‘nggmt;ft 18 dvaRtkion giryit to a

termnal to a |ogical conple he non-1nverte
non-igeeréed pelpri Feamirdl of tee singleusndeshdriancigiiatch Lif kesogs of the

: ' A I th tput of the
singlg BRICEBIELLE aTRRTB FEHEHRE 1% (8Pt Y ipt v Bimige
from drediegutpnainiat td aticdical dopnplémiedt 8DIel AMEINVERBH JUlRA 1&fhinal
the capacitor Cf may be coupled fromthe single input
of the,gynaraic @tﬁf’uati on circuit to a non-inverted out put

{{}ez-{f};%gagﬂgﬁngriz{?i‘ﬁethﬁ%o%h%'srﬁg SMASLaPUBRP Eridiakiilln thd dbf&mic iateh
12, at least one capacitor Cf is coupled between at least one input node (input
terminal) of the dynamic latch and at least one “latch node” or “latch terminal”,
where the latch node/terminal is a sense node (output sense terminal of
evaluation circuit 16) or an output node (output terminal of dynamic latch 12).
With differential signaling, a pair of the capacitors Cf may be coupled between the
input nodes and the sense nodes (a pair of “latch terminals”), as illustrated in FIG.
1. Alternatively, the pair of capacitors Cf may be coupled between the input

nodes and the output nodes (a pair of “latch terminals”), as illustrated in FIG. 2.
5
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singl e ended dynamc latch is inverting, then the

capacitor Cf nmay be coupled fromthe input termnal to
wa@20oogsmal conpl ement of the non-inverted out pRET/US2007/067924

term nal of the dynamic latch. 25 [0020] Summari zing

the positioning of the capacitor Cf(s) within the

dynam c latch 12, at | east one capacitor Cf is coupled

With@tﬁg@%d@t{ és?@@ﬁwﬁoﬁ%mcﬁ@ BhpRQRE dfif Betc%glg@a:!»@tw%n a

t he dynam c and at | east one
single| ’@P‘@WQ@%%&IS"W‘%@H%@ nhee fa ehgiﬁ)éi&tbhéemmal "} disa aingle

f
outpSERSE S0 N PEERSE 1 BE0N el BB o
capazt}masr) maly dfecdoubid bétwddh@ﬂésf’t@hﬁﬁialt@bf Bl GRRd 5giars€y The
e capacitors Cf may be coupl ed between the
termg oy n'&%&’e r?é@géefg?f 2k ﬁ?eaysfé%gﬁe%a@@h@ag%biv Fhce gaelh node
menliGidl Rabh b lo@ftebld %ﬁﬁé%@ﬁgﬂu@ oFEg‘ougRutﬁ‘E{)n‘%Q%i’ ﬂﬁ?l Y,

the pair of capacitors ween

evalyaiipntciieodd$ erfbetdtmizﬁyangwimumdes (a pair of latch
ted

[0022 fﬁg% r@lliﬁa%%te agﬂlh'lﬁfj%i{'i?glogeﬁp%d Elgaé[:mpg[ai ethagyapiation

cn'cuﬂ dlﬁpﬁé?le &t e ol Eﬂivﬁﬁémlyé@ BeRHpdt éétﬁ% @ﬁ &t Gind
"latch termnal™) or a single ou

e
the Sﬁaa%d é’gﬁ%g'%af Yo fefng Breneyaivation Pwl@bcﬂt af srtméswede 30
qr (

(comPAkioh o AoUBSTn, a0 IEPBAAIS 11 Pk TR Bfia SRR P s applied.
The inpphrodnddetay Ea@doumiedrmmlgh thay:abaczttfr@f (gorr?bmation of

d tione ereinis
capap R SIGIRIEET] e SHSS nEde el nol senas pariegen and
ep oftma eyamtratheosbrﬁslerrcduet 34 Bafihgthe sBABhd tha@?ﬁésf

4 0021] FG 3 ill ustrates a differentia

Trangﬁtgr My yiaMridee @é‘filqaﬁ@ﬂ@vauuéﬁmay eﬁt@mtrans:ﬁ)mihgtors in
ut dat

ot B, G2 ey O 3 A i

the d@ﬂalcuaentsmfﬁmswors/hﬂ‘i aindiMp ate p&@iﬁ)rﬁ&ém@m G@Q'tagélnaggiiled

to the R85 of B AREM TR bt et 85 M%ﬂg@g@ggﬁ

mverézbﬂ Pefhedthenofacs kAH thdir ﬂ?é?ﬁ@"ﬂ'@ ESRbRe dQﬁ’Q%CéJrFErﬁs & the

of FIG 1) to a sense node 32 (conbination o
transigiya Meand MP afe Frovm by agircuitiling 34 evrs@ngiesmme B2t the
Vi Tra I St or $
crain SRR 07 AT A AR R 0Pl o LA S Vgt
transeorahstaodupt of the trangibiats .t Gey)acmw Ce ORERtARCSRY ER@ =

vol drain currents. In ot her words, the
el A8 s S may Bechoer & ara s uniecvaween the sense
node BRRRRI Grognd! The dadpackaidas a@x@iﬁh%%@nﬁgc{ahﬁe qre Bz;ra%itxc

and M2. The transistors M1 troduce an
capacitance and conductance of the sense node 32, respecttvely
[0022] With respect to the feed-forward capacitors Cf, a transfer or response’
function Heq for the evaluation circuit 16 from the input node 30 to the sense
node 32 may be:

Heq=Ve = - gm +s2-Cf
Vin Ge + (2 Ch+Ce)

where s is a complex frequency variable. The s values in the numerator represent

zeros of the transfer function, whereas the s values in the denominator represent
poles of the transfer function. The evaluation circuit 16 without the capacitance Cf
6
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i nversion between their gates and their drains. The

conbi ned drain currents of the transistors M1 and 2
wae@7abwnn by a circuit line 34, which illustretEssi00a067924

the drain currents may be a function of the change in

I nput data signal Vin and the transconductance gm of

the transistors. Capacitance Ce, resistance Re (Re =

is al&t@baaddam;biem Mmtwrte high€reddicndy pbR ShpMayi éﬂsl@&i‘f igHdl€!

dr et he sense node 32 and roun
witgf Bubitane r a%\@maaﬁwaam@édw P 6apasitasiGhasids a
zerS APARI tHANSE RREHSD %%.‘;%,It Wfé%% eega@ﬁ'& ff-?e bandyvidth

respectively. [0022] Wth'r

for pagsi signaistfy, pravidirenadditiomnal gmsmm&ﬁq fram%n@m:%i&ﬂs OfThe
e 3

capplfor 7 RBAoS 5 Sty i onbee beliios B teSiencywignatg with
increasdPgdih+emjie WhRIER riotiafiedt BAREQerldy WYW@H bl e.

The s values in the nunmerator repreSent zeros of the
capgqitgrs Gl are Gaeprdhetwper %!mnén@dwn@emd inptanel the output

nookie 00 494 S RAERENLy PEL S ) PR DR SR e
zercamaly de @@m‘amhutme G‘anmeirlfum:enh-ﬁ@iﬂl ﬂ,gmmggg%/i ggl e and

r
too2Fh BGHR% el tB naal e cane Bapab bt Oadeubnevalue i
merdhhBiuttramnsas er oe‘féJﬁﬁrhlaﬁg poeSinRe vaiedh e uedBb

extends the bandwi dth for passing signals by prov?’dl ng
depeggant indwdl olyspan tioe 8ﬁp@$tfﬁ3ﬂedfm enoe enbodinmntdHee capacitors

oy BRRASHHi TN B S, AL BESA0EF iy o
equaboamnnarnoafifse ot vhmibié rcaqaeimes@fgﬂa Pe oheB Wikh the same

t t nodes inn
A o S S s
appi;éﬁ&@%@deﬁ%ﬁmo@ﬁem l:!@slﬁ_b Jté}%n'rﬁe Htl.ﬁéﬁ{‘t' al l'y
same zero nay enerated in t &t anster TuRCti on

appliggipnggnay Wwit ip M ehansvek losstsdi iBEnt s, t he
1002 B 8o Y B R BBl 3 20T oo

|1 ust
in furinglr @emsibeng dée@m‘tdmninfilatscpaéécr@@ tHBO8CAIN: tatch circuit zbz of

nbodi nents the capacitors may

Fi. 2P B G aodifeRfe as epangn i%h@tf@ﬁ&d@u Tanakodre iged
to as ?gl%fgﬁr{gg%%rgeférﬁbﬁ@rbgﬁdg Eéu@zﬁ 4@ I g@;@%é}séaé% Ak fed to
as a glgngaren ater- darserrmf emhedinsrds vuae reeemr :atahomrcma)w Bay
use cHﬁ%@eﬁ%ﬁﬁrﬁH&ftﬁr&q&e semiconductor (CMOS) technology.

[0025] In some embodiments, the evaluation circuit 16 may include N-type
transistors M1, M2, and MB. The gates of M1 and M2 may be coupled to the
input data signal Vin and the gate of MB may be coupled to the clock signal clk.
The sources of M1 and M2 may be coupled to the drain of MB and the source of
MB may be coupled ground. The drains of M1 and M2 may be coupled to the
sense nodes en and ep, respectively.

10026] in some embodiments, the ampiifying circuit 18 may include N-type
transistors M3 and M4 and P-type transistors M5, M6 and M11. The drains of M3
and M4 may be coupled to the sense nodes en and ep and the drains of M5 and

M6 may be coupled to the sources of M3 and M4 through the output nodes outn
7
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appl i cations such as nobile, server, desktop
conputers. The different applications may result in
waledo7as®nt channel | oss and |SI. [0024] Referrremubmoko067924
to FIG 1, the receiver latch circuit 10 will now be
described in further detail. This description wll
al so describe the receiver latch circuit 22 of FIG 2
and Outbnr&epmim@oﬁhmm&estdﬁ @15 eneiMemdydictowpled to thel'ﬁbitage

be eferred as | at chi ng sen lifie
supp P e Ve iersatas of M fremes Beds-Bial fosh ey aqd
gate§5f A% mlrﬁéf Be C'Oﬂpﬁa@rfﬁ @fm?dm%%y t%htg éi?!‘é? hH %ur
a Ch C| rCUlt 10 rmy use CO errent ar¥ rreta 0X|

gates BB M6t metq@wm)ctst@@mﬁ@,l wigy itf gelsheing coupted to ok

Outo R OFe LT @ R ooaS o i ot WAL SR e
outp@nbdoutpyidiemea il @dipta toheel gaped Miliaded Begnal Vin and
the gate of MB may be coupled to the clock signal elKk.

i962ﬁh’éh% BIRCEELI FIrQH %%mwnﬁ!ageﬁ’e’zy@@dbar@és% MK eM$: M and

M0 o M %%M céé’&‘é eaﬁo \F@%éa‘%%ﬁﬁé@‘v%@ Homag- aTége
rai ns of e Ccou to the sense odes

coupkx taruk.epl7 arﬁkw@d‘nay élaye tf0a6ins cowned tetizoditpahnedes

rc ncl.ude Lype
outp b oBIE e RediReh AR AR BRYG T R aPet ¥PEnssoupied to
the s@ﬁ@b Nodds eth@ddirespertivd®. and Mi may be COUDI ed to
sense nodes en and ep and the drains of

[002%Nﬁ ENe 6Um0éiaﬂ@ra¢8t e %@m Béeh bé rw bpa st@ttrﬁ‘f%déﬁ?)tf@féh

8
The SYARULICERR SUUAAIR, B Be RERERE NEH T e Rl Aftors
M16- séuamétwmjmveﬁbes gates & ABpema’tbu@j tageribede tiu:‘pﬁede fatch 14

may (b tvrcr Bl Sar L e £ SpRtaaPos P Pgu A Blfedei deigged

outpytRita t;'g;nlat B pﬁ“@ﬂ@@ﬁtalt viedes gteﬁxd o bhthet Sa@dtgetb @it N he truth
coupled to ci k. Qutput node outn al so may be coupl ed

charttfgr aﬁ@ helels %ﬁwo‘aﬁd\rvwelw%@ gt adtive dadRasgiive
l 7] Th
mpaté‘o?ﬂhar gﬁgﬁfggfﬁﬁgfﬂfﬁ}s{ thir(:‘?cl u?ﬁa gg?gé]gu{}@%nw Egtt%él s I\/E

feaxmmveWB and M1Q all with their sources coupled to
the vol tage source Vdd and their gates coupled to elk.
M/ and MB may have their drains coupled to the output

in ip ques outp and outn, respectively, and M@ and MLO may
have their drains coupled to the sense nodes e n and

“““““““ é€p, respectively. [0028] In sone enbodinents, the

thgtv&ésﬂfigh 14 may be a set-reset (SR | at ch.

<

0 1|0
1 0]t
1 | hold

e

[0029] Referring to FIG. 1 and a flow chart of FIG. 4, the operation of the receiver
latch circuit of FIG. 1 will now be described in more detail. In a precharging
operation 40 of FIG. 4, when clock signal cik is low during the precharge period,
the P-type transistor switches M3, M7, M5 and M8, M8, and M10 are closed and
short the internal nodes outn, outp, en and ep, respectively, to supply voltage

Vdd. This performs a precharge operation, wherein these nodes are precharged
&
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360

The shave Satch 14 is shown with P-type transistors
ML2- ML5, N-type transistors ML6-1 9, and two inverters
w@000ansh938. As previously described, the sl avepdBUSI0Td67924
may | atch the output signal Vout for a whole clock
period. Arail-to-raii, latched output data signal Is
provi ded at nodes g and gb of the slave |latch 14. The
to the syeplyckelegefiere ¥ BR Datirehthis lavsclbok pevisd, thiregagénof n

rand8d RS2 A9 B S, 2SI BBHA Pl SUAE
M1tr we@mmezbw)clo¢mpezmd the Bi-pk thsiRossvildreM® daly He 1
| d [0029] Referrlng to FIG 1 and a flow

Opeﬂ%’a%?ma? flf!?@%azse ak tﬁé igiearaltnosies sutf. P Vb PN P GaNeRt be

G 1 will now be described in nore
d;sck?dr?&&'té R.fhur? prechargi ng operation 40 of FIG 4 , when

[0030] 6fiEr mt@nal oelplat nsdémmutdmnmgutprmrerstué‘eirmgrqarpeinar@éd while

etranS|stor S Mb and |v
the i § e seRFBE aRe BT AL The A AR AR CRIERS a5
clk tradéifion® Righkndr z%ﬂs:sfdﬁ@g% ENBEY (cArRitRERe sat Pid zﬁﬁﬁv Y@eharge
This perfornms_a precharge operation, whereln these

to Qfﬁ‘é'é‘éémﬁf@aﬁﬂ\é%ﬁﬁ?d@@t W& are Wﬂnomqoagecm@v@atevd@
tors

oIS Tl B s
discharg@ siittit differsnt spbed/bacaiBer thegydtl wsltfa%% of ide kagw}’fl;?@de

e opene enc
aitteref}, it FBE olfeP v belna At THERL Sy Gh RPUD OB Hmrid Tep
conve RO NS vty éﬁ Srhanges chﬁ‘@ﬁ’{ tﬂﬂf‘grscﬁé) 9]seﬁfsé %db érﬂ?butput

es

out put no outn and outp are sufficiently precharged
node@iith ewheeas| M2 icon e fhf’ﬁ’n\/iéta@@ri\éihﬁgﬂi@@tﬁlaf ¢fﬁrthaizdie¢harges

I
tho sbh® e oBeril B b S 4B Witk bis 2Rl eingdrras s
assoséamder)od&s abbmﬂgdlfaﬁbartgﬁ}cgptm eugasles \Mteimﬁgim MBe dmtéction.
VB ned (ngn-conductive state reven

The ‘fh‘/?ﬁ’iﬂfsﬁéra?meeﬂgﬁ%% 87 RGY SPhreGripRiesTests bhkacrealer Abthesend of
evalu@iioand ep di scharge vvlth di fferent speed because the

ate voltages of Ivl 1 and 2 are different, with that
[003% Infast esedlizBlion gpaEationthelF 16 4 tendunsut witblthagensing.

operé’iron 42 of FIG. 4, the inclusion of the previously-described at least one
capacitor Cf allows for the previously described equalization during the evaluation
period when the dynamic latch 12 operates in a substantially linear manner. In an
amplification and latching operation 46, once the lower voltage of node outn and
node outp reaches the appropriate voltage level, the corresponding P-type
transistor, one of transistors M5 and M6, will turn on, pulling the higher voltage of
nodes outn or outp towards the supply voltage Vdd. This provides full rail
amplification. When M5 or M6 is triggered, the evaluation ends; hence, the
evaluation period ends and the amplifying and latching period begins. In another
latching operation 48, the slave latch 14 latches the output data signal Vout for a
whole period of the clock signal clk.

[0032] Referring to FIG. 5, there is illustrated a computer system 50, according to
some embodiments of the present invention, which is one of many possible systems

in which one or more receiver latch circuits 51 may be used. In some embodiments,
9
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converts the voltage Vinn into a current that

di scharges sense node en and out put node outn, whereas
wQ@2aons®ri s the voltage Vinp into a current thetT/US2007/067924

di scharges the sense node ep and the output node outp.

Wth one current being larger, its associ ated nodes

di scharge faster; hence, this enables |atching in one

eacrdbrmtﬁe@@wefr hechveltdages Ry eehBogesvanathtiRRIitaIof FIG. 1 or
npl ements. of each _other at the end of eval uation.

the @9@@@] lafeh aircuiRA P Bt dnincpsraermiwdimens, meezecmver latch circuit
51 s §= Fe e\é\"ﬁe%ifégﬁalﬁﬁlsin%n??gﬁ%esﬂﬂe% 8rfx 0 %oré’the receiver

e |nc Si on evi ous cribed eas

!atcmapamtstwrrnéﬁ kel wmmaxmetmey ph@vm) lBidyorctﬂﬁ:@ﬂ ineek receiver latch
eriod when the

| ¥ d th
circ it frad e e b st TP BhoJbebRR AP TEngRe one or
mordPeiRler 1418h &ikcaiPhay KAbddNinddiflet @ﬁé?g}?fh%‘ainfgﬁﬂtaﬂc)ogh idSof the

once the | ower voltage of node outn "an
competes hstetrn20 affgs, opichasdhe aheragey ¢lep &2, anchiéie processor chip 54,

may%%&éwg% B%%énrgg}ﬁur%c{agﬁ aﬁéﬁ{ %Sé&ﬂ ﬁ%Of Wtsb%{}?%@ {)t?uses with
assoeiles trautsmﬁtﬂfr (Otyar) trevaivds dnbitorstizcpiveptirads. Vedome

Q |desfull rail l[ification. Wien 5 or Mo is
embp e fﬁﬁ%"@dé@‘a‘i'f%ﬁ%d@@}/ rRegivR offtahid sigaplsandder on-chip

mteFl‘éﬁ p?gig%t% Iﬁrﬁihérh\ﬁoﬁ?gpmef Hing t%@rﬂﬁh%@hé‘%ﬁa@sugnal to the

e i ns.” I'n anot her atc I nNg operatlon
recelvaf tich girguit h gw|w e inothemamealabia (ehghid sigoals) boduffarent chip (off

o MALRPFE Rl Tty 0L LT
compeeesgitamst and ane cempatriybiesn 80 i hrurdl elﬁmtanve of one

I nyention, which is one of many possible systens in
appligAlie’h one or nore receiver latch circuits 5 1 may be

[0038F 96 thé dyerPse @g@ gﬁéﬁ o rQBV AB8 Jres %bﬁ&rratlf%rg?mted

circuits ce| ver [atch circuit
circutll@ard (B@Ba 58 vieg eiovket §at The BIOR 68 mAPbeh rRpBertdartin In

adaifi T PR ERaL And Ml PAgkaE se 3he b Siithan ave Fitinted
thereﬁfn tns@rrﬁahhﬁemwesy ehdlApiakaigy bCMpliSodplt TRY) Hﬁ@dui%%do# &ternal
menory chip and/ or one or nore receiver |atch

deV*QﬁSr %fﬁ&tgrr@i @Uﬁ%@ ajjeoypled tPreaghmteicy a busisyptesa 62|an the PCB

r
5. GOTEoFAIRCIE Sy SVl TR RS Bk i gl o e
bus sysitgs f:‘éifbst WQymediCémcxi)L& 88) ith t{eBO readile 86 hdvéng a graphical

menor 52 a or chip 54
proc L AS SrRgYy Areriin At Pa G B8 Prauied ohihe FOB 58 or
may bBRHbURBE Rt a BaSRa I IRrRRFPEbAHE 0T Hd SR8%eMtsEMay fu rther inciude
(driver), receiver, and/or transceiver circuits. In
a magg giorage device 68 coupled to the bus system 62 via an /O module 70.
Another I/O device 72 may be coupled to the bus system 62 via an /O module 74.
Additional I/O modules may be included for other external or peripheral devices or
external buses.
[0034] Examples of the main memory 52 include, but are not limited to, static random
access memory (SRAM) and dynamic random access memory (DRAM). Examples of
the mass storage device 68 include, but are not limited to, a hard disk drive, a
compact disk drive {CD), a digital versatile disk driver (DVD), a floppy diskette, a tape

system and so forth. Examples of the input/output devices 72 may include, but are
10
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enbodi nents, the receiver latch circuit 5 1 may
receive off-chip signals and/or on-chip (inter-chip)
wee@ias®s1 I n ot her words, the driver transm ttPemusive7/067924
i nput data signal to the receiver latch circuit 5 1
may be in the sane chip (on-chip signals) or different
chip (off chip signals). The receiver latch circuit 5
not imijted émmeﬁf@@ﬁlS@ntﬁafesf%t:@rmethommﬁnamnnuﬁear user (e.q., a

ey e P BB bR RhE 2 Yot ot aisplay. 2
printe@ speakEry ackagecahdrpan®ustieds enitabis ¥Rsddrt@n@ations with

rinted circuit board (PCB) 58 V|a a socket 60. The
rem%@B’%W%éﬂﬁ‘%‘i‘*ﬁ%%aﬁ orks (@8 ditthemet itehecedewes, analog

and %ﬂ%‘f‘%o@éﬁ'é %B%ﬂﬂ%a@’ggaﬁ andpg%pfféﬁpal | tg@oé?:c@%yn esbme

t hereon t mal n nenory
casém @mgmammun(daﬁ@)ls dediubemégoa!semgnnahtedem hesPOB 58.
lLed to eac

Exa G es R Shisth ez iadlogeh 2 3ol bR i 2 pReeat eontrol
;nter’é&w’@?&c fh Bas uged m@sﬁ?l@aﬂ@tﬁwmh@ég@@@éﬁﬁb&@ érﬂﬁs@’ﬂﬁth The

sstem62b way of an |/ O nodule 66, wt

bus RYRIMESD B ww*an‘@n&pha% QISf@[©@§ﬁﬂS@dﬂl’ﬂbW@ﬁfﬁﬂ)@f buses
(e.g TE§STIE{UQ‘.)L@QIH}1 & xBEn5BY le%eEE u@ég&\cﬂﬁ%hgga P@ﬁ%ﬁé! dRAce, 1O

nmount ed on a' separate expan ystem
modﬁ&amgerrhalnmﬂee‘acemma;de%apwanmleé@,emtm‘vw;ﬁeirﬁf&n I/Q, or direct

| ed t t 62 I /O nmpdul e 70
merigRErST VB GESa) CHRmAS A RS et Hes Bifs S¥S/eTedR
Dep8Adiy @p@ﬂ thé S« ®vick, e&f@héi‘ iRfMacks Of RAVEES o8BS Play

i nci uded for other external or peripheral devices or

provide tertha lexirisalsdevigsig Peitdnp Pelit orralled inteifacetney; sl

Conlib Sy gL bl KRR GRS 200) o

a muBiaripl esiabintetiecarfsg., Sirebgs. @wmeﬁi% thackugcebstdr chap 54
[ ive, act disk

t limted t har.d_di sk :
may $idudS benPeStdmmuBtiGR SuiR sudh s by oo, ta
mscr&bz@s@@ys&' 8 keibERonBoli@dPa cWSd e RECcEON EBr &cﬂngut

of the input/output devices 72 may inci ude enot
micrwr@p@%%prt ® redieca =e§tf§@iiqra$ﬂt@muimrtﬁilﬁco\,mzct@wrwaslaoa a very

o RLGH Wy AgBRLBRE0S s GUEAPE (DL g gt sign

procelmsnl(@fB,P)aommmteer tWKﬁbS@SM@r@rmﬁ@“dir@ﬁd
ces, sui t conmuni cations with

ro0siIHeEEn e P ER T oA baRi lisfieg ancasirived
herelh Nt @A’fﬂ?&&pé‘r@éla‘%@d b?%é&o@é}gsr@r}g ‘sklﬁ ROSAnat aphN

term nal adapters, and frane re VI ces). In“sone
arrangeest whirbge calswiaied éaachinge @rmusa@s puyosd s@ydee substituted
for tthBQ ﬁg eftbo cﬂ%e:'%c%oﬁn, This application is intended to cover any
adaptations or variations of the present invention, Therefore, it is manifestly
intended that this invention be limited only by the claims and the equivalents

thereof.
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Exanpl es of the bus system 62 include, but are not

limted to, a peripheral control interface (PC) bus,
wa@pah7hsost ry Standard Architecture (ISA) bus, Pends®07/067924

forth. The bus system 62 may be inplenented as a

single bus or as a conbination of buses (e.g., system

bus wi th expansi on buses). Dependi ng upon the external

device, |1/0O nodul es interpaivent erfaces nmay use

rogramred 1/O, interrupt-driven I/O, or direct nenory
Wh d%g MEBNR) t echni ques for conmunications over the

1. A)lrlémﬁxyélggmﬁgm#@?@m }f,igﬁﬁupon the externa! device,

externa! Interfaces e I/O nodul es may provide to
the ce?aerﬁm(aatommm@@?m @apboms irtoart kmmmaiparr?’séieé an input
i nterfac e.g. ., S Conput er System | nterface -
dateglelial 4 AIERRL 4 BT TERHA. dne e sden Beig,adapted to
endlafe 28 2mSltied JUbGL Ak Rig e bl ' i i
g‘ Fi reWre)éll IExanpilbes of t%e Ib%&%j? ggfgggiﬁ o ‘]{g"’ ghe Er%)i'/ri data
signeh@dde any type of computational circuit such as, but
no LM . I 0 r,..a.mcrocqgntroller, a
corns ARerRE it ity JA B SR IGTRRR cao Bl S0 BtweEn i a

leastrooe apru tessnal, aral theditdeastionet iateetie ANINGE tto ¢OMIRIY ihGsymbol
a very long instruction word

: Rl SC) . nj,cr.oprocessor,

1o mterfevgpg% "mrterlﬁ F%ﬂg%‘és%@r?a’a graphi cs processor, a digital
signal processor (DSP) or any other type of processor
or processing circuit. 10035) Although specific

2. Tdwoseriventaichaieuibaegoriingus caimet] veratethetherdt ieabt one

[ Vo ' b reciated b hose of ordinar )
capHEF | bouadtd tne PR 5061 Brgmlend e nf mensferfunction
of thealyoahdt &icth.o achi eve the same purpose may be

substituted for the specific enbodi nent shown. This
1 application is intended to cover any adaptations or
3. lioabi ; 1 ta f.04 it i
e B oA Y RRENS 1 PR, HerdRShE it ghe'ien
termigigl {nchydesnat leqstione euiput teemaadil tleettramnib datebf with the at

i | laimed is:.1.. Areceiver |atch
EeaSﬂm r cu'?‘?ug\g)é%féaz ik%élfnggﬁamf'@dl%t%w gia Isiﬂﬂaﬂﬂqeé?o‘lz’east
one input termnal to receive an input data signal and
_ t least one latch termnal, the dynamc |atch bein
20 4. Thedpreer giurieiikaccaaag Pried  slhepein foacknaminatc
inclub@s af el R@R eirclit FAVingRe i fedsT BHE it 3ehiBaPhnd 8M'dast

one sense terminal, with the at least one sense terminal being the at least one

LAy

latch terminal; and the evaluation circuit being adapted to generate a sensed data
signal on the at least one sense terminal in response to the input data signal.

25
5. The receiver latch circuit according to claim 1, wherein the at least one input

terminal and the at least one latch terminal have a same polarity.

6. The receiver latch circuit according to claim 1, wherein the input data signal is
30 adifferential input signal; the at least one input terminal includes a pair of input
terminals to receive the differential input signal; and the at least one latch terminal

includes a pair of latch terminals.
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the dynam c latch including at | east one capacitor,
coupl ed between the at |east one input term nal and
wo b@7asooieast one latch termnal, to reduce i nPer/E§I0ODN67924
o interference in the input data signal 2. The
receiver latch circuit according to claim1l, wherein
the at |east one capacitor is coupled to the dynamc

7. T@é ?ébéi\ﬁérgﬁeﬁ rc%ﬁ;t %céaﬁrg d 1 daild 8NRhELIA H%Cé&{rfg?nefiattcﬂe

dynam ¢ | atch ecei ver latch ci
inclydasor g gf oot &@fmi!laFS\Mwn‘@ thetdue thie dre;als‘tedoanﬁpuaﬂazb ssgnai
one rm nal of

S N N R A M R
outﬂlﬁ‘dﬂ@sffgh@lmﬂ;l&fdtﬁ&eﬂﬂém& dedaa Sighal ther eon 0 4.

The receiver latch circuit according to claiml1,
wherein the dynamc | atch | ncl udes an eval uati on

' [ j j m nal at
18 Fatly LR S bIEa B orlFRSG. PR o Ptrel B BBlas e
includesramavalbatiogcitduet M\nd@éﬁ p&inef n@UCi@rWaﬁ RRtscedrtthe
[ enerate a

diff t h%.gazval at i o Ci.rcui.t |ng’g adapt ed t g r
el SN a'ﬁ%\P F&W? *ﬁ%ﬁ@@*%ﬁ@hst aeineisenaal
termiifalé @SRYHE dair dthstchnekhindRt @n§'ﬂ%‘%{/aiu§t1§h i@t\‘i‘%bemp

recei ver latch circuit accordi ng to clarm
adapied ta@enete agrnsedpsiata signal aathapdir oheemse feemitalobased at

i@as} g{%{h LE o Q?{erg}ﬂ}@dﬁ)ﬁ}gg@agol arity 6 The receiver

Clrcurt accor laim1l, wherein the input
data signal is o a differential input si gnal the at

9. f?@%e%ﬁdi&?ﬂkdzﬁé&o‘?ﬁlhg &gﬂa%ess v% &l th%tat ée]e%s:ﬂtglne

termnals to receive t erer I 'np
capauiidr irfobuckts 4 pais bf oapadimts; ot mlweleﬁah@ a8 @ imfitte®hinals
andl atch hf%mw\% S. 7 The recei ver fatch circuit according
#be Raf 5t he dynam c latch includes a pair

of output term naI s having thereon the anplified

out put data signal, with the pair of output termnals
10. Thei regeivRelaieh eiret acoosding ée plaimlS memr@o@nqﬂ thé ipait of
e ifferenti out
cap b 00 P SR SR B8 or e

pair of am’n ©rmwtats baving laesaty@ poiagity.at ch i nci udes an
eval uation circuit having the pair of input termnals
to receive the differential input signal and a pai r of

11 RS IR RS L0, WRRSR AV
termiaiciiciudsa pggative input terminal and a positive input termmal the pair of
latch terminals includes a negative latch terminal and a positive latch terminal; the
pair of capacitors include a first and a second capacitor; and the first capacitor is
coupled betwsen the negative input terminal and the negative latch terminal; the
second capacitor is coupled between the positive input terminal and the positive

latch terminal.

12. The receiver latch circuit according to claim 11, wherein the evaluation circuit
incluges a first and a second transistor having

a first and a second soutrce, respectively, coupled to ground;

a first and a second drain, respectively, coupled to the pair of sense

terminals of the evaluation circuit; and
13
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adapted to generate a sensed data signal on the pair
of sense termnals based at least in part on the
waledo7asmnt i al i nput signal. 9. The receiver | apchus2007/067924
circuit according to claim®6, wherein the at | east one
capacitor includes a pair of capacitors, coupled
between the pair of input termnals and the pair of
i ot Bretesdrd segond gale, rEsperiBady. wouUplast o Begativet voltage of and
a podfaly ligge rgs;gé&lvg\ of {!eﬁerrﬁ\%? P\p%i sstpﬁgi., R 8 irst gate
cap acl S cou ween one’ o e 'pair of
being mﬂwhegmﬁ\m m@bﬁte&mﬁm @edaﬁe sheom@pateofeihaticd pbsitive mglus
having a sane polarity. 11.The receiver latch circuit
termiording to claim9 wherein the pair of input
term nal s include a negative input termnal and a
positive input termnal; the pair of latch termnals
13. Tne rm@raamhgmw ectaity erlaimal whatkinmtipodyndnie latch
ch term,nal a r.of ca citor |nc
ol 4 SEUHER sl e BB BNe 00 LB plrED Ry ot It
one 661K RAMIRL WPedaitedROgéneiatd ABBAsdCUTIAEgn@ANh thbeat least
negative latch termnnal; the second capacitor is

one EeRR tIMiRAlR AMPHE ST Uy gopRlsdtIofa of least anelseRee
termB 3 'ahb‘{ﬁciéjéﬁﬁggiﬁeeésmoﬂélout# _e[r-mﬁxﬁf eegl té@$0°$ enerate the

circurt according to clal ereln e evaf uat | on
outpot datai dignaldlagde st &edsit rspardpd the seosad dtimzngnslt end a
n a.firs nd,,a second source, S [
precfti QetiloBiaRds 1 F1TPar ol a eHEBRI T pap e 4t least one
outpﬁ@ﬁ#@x@idl vl p{reci%l’g@'tﬁ@' at kdshenPakhs®tefeRSeaicEh@ A3t one
of the evaluation ci rcuit; anda first and a second

outpghtesminadspecti vel y, coupl ed to a negative vol tage of
and a positive voltage, respectively, of the
differential input signal, with the first gate being
14. The revegatrilatehicipult atesndingalo daidy t Bewsemond sgaatoéecbeha of the

the positive input termpal.. 13. The ecelverlat
at g Senner By ant T &l st 0 ePis IGRENH A 1 Bast one
latcH @h@ihal i e sat dda R \vakUabinaBriinas Hhl el Best & Ritch

| east one input termnal and at |east one sense

terminal hpv@ e s Bealapbed to generate a sensed data signal
on the at |east one sense termnal; an anplifying
circuit, coupled to the at | east one sense term nal
15. Hndl receblendatoly catuit aasdirdmgetomlmpuu 4 tferthienadmpasidg:

adatedto ene tetheot ata signal based at
o BkYE i AR DB R B g e

16. The receiver latch circuit according to claim 14, wherein the input data signal
is a low voltage swing signal and the amplified output data signal is a full rail-{o-

rail output signal.

17. A method, comprising:

precharging a dynamic latch;

sensing an input data signal with a substantially linear evaluation circuit of
the dynamic tatch during an evaiuation period to generate a sensed data signal;

and
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precharge circuit, coupled to the at | east one sense
termnai and the at | east one output termnal, to
w@e@chamwge the at | east one sense term nal andpehesSaEN7/067924

feast one output termnal. 14. The receiver latch
circuit according to claim13, wherein a selected one

of the at. Ieast one sense termnal and the at |east
one bRl BAWRIFAIT ihe inRet sipnalewth a derd fawahd capacitance in

theﬁh?ﬂﬂ@la&cfﬁ&&’riﬁ#‘c eaéveh@é'{&}q &%ﬁ)g_nput term nal and tlge

east one |a termnal” have a sanme polarity.
The receiver latch circuit according to claim 14,

four i sing;, a sl | at ch led to th
18. QYR RTRie g T o B GinsBhiniae ehbeertein qualizing of the

inputt:0s dihal wWhn ehafdBlsbrwihes sl ihAcs [t Ay HANa! o/
.. Is alow voltage swing signal an thearrpll e rﬁ?{
ntogptrangpghvactios Ter thaidynagii¢ latar.ai | out put signal 17. A

met hod, conprising: precharging a dynam c | atch;

sensing an input data signal with a substantially
18. Mheeaethedaocatdiog tebietifg, ehetdls sy @aiﬂéfzgn!iﬁty%ﬁﬂéiing%f the
. n.ev I%gt%one? {i od to generate a sensed data signal;
’“P@ﬁb%l?z% A0s &8 ‘f%\%{aﬁﬂl Panarianer indkysias eauphing the feeddforward
caph@ethcbUatpEEn ' T ‘i’%rh-ﬁl ' ch, dur |

pt he eval uat‘igo(ré?ar%%‘réit gﬁé’ﬁf&di eﬁ%ied(%fﬁ@%ndgr&%rﬁcdi%ﬁ% ?Q)Cpgt least

one datah rerominalgidhe idsnamméc Bidis it thal dt ey wakiigpungedhinkhend the
d.forward capacitance

' ' . wth the fe
at lﬁaﬁfg%%gg&?% %&%‘fﬁ“%&‘ 7876 H’ﬁ?’gya transfer function
for the dynamc latch. 19. The nethod according to

50 ﬂ%ai m é?, wherein tr}e_ substantial ly equalizing of the
- | AP etBpY POt Haim dEduribpnesmpdaipaci t ance
i NGy j ; rd. Gapacitance between
R Sad Lok LoRd hE ARILAAR3R) bEREF AL GRS
and gtchiggdhe enpul detshsigealnvittabn afmplingnglyhant 6f thatdmanyit tdich.
the at least one input termnal and the at | east one
| atch term nal having a same polarity. 20. The nethod

21. THoe oredhor ateordingi t claim SOIMGEIrCORNALSH M s?dﬂ%llf id&ing
diff E?g{f ?Ensed data signal into a full rail-to-ratl output
etfyia!, oy Naltagmawing 9an#lg t he out put data signal with
an anplifying circuit of the dynamc |atch.
22. A system, comprising:
an integrated circuit chip including at least one receiver latch circuit, with the
receiver latch circuit including
a dynamic latch including at least one input terminal to receive an
input data signal and at ieast one latch terminal, the dynamic latch being
adapted to generate an amplified output data signal based at least in part
on the input data signal; and
the dynamic latch including at least one capacitor, coupled between the
at least one input terminal and the at least one laich terminal, to reduce
intersymbol interference in the input data signat;
a mass storage device; and
a bus coupled to the integrated circuit chip and the mass storage device.
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2 1. The nmethod according to claim 20, wherein the
i nput data signal is a differential, |ow voltage sw ng
wGe@nakew722. A system conprising: an integratedr/us2007/067924
circuit chip including at | east one receiver |atch
circuit, with the receiver latch circuit including a
dynam c latch including at |east one input termnal to
23. TRE ewtenaacctdr@wg zdaﬂa”:smszm%er@nﬁm@tmie@@e&bd QMeuit Bhiphs a
termnal, the dynanic |atch being adapted to generate
selegled:0Re 3 BEPCSSEPUENIBAY & PGy Chigsed at | east in part
on the input data signal; and the dynam c | atch
i ncludi ng at | east one capacitor, coupl ed between the
24. @belsgsistn acmordingud damiehavhareth hbeatadadt erstinpmgelaiehand
t.erm nal reduc i ntersynboi interference in the
the ‘?‘tﬁﬁﬁ?t qmigic% t&ﬁﬁlﬂa HaKa 8 $aEQPAGEYdevi ce; and a bus
coupled to the integrated circuit chip and the nass
storage device.23. The system according to ciaim 22,
25. ZWhesgstant decdrdingde alaliah 29, vhdreinchepnpt dats eiwa’i &tk one

t.
atiefruf BFRE SEBRL i P s35 G Pk R dinTlder Sl T g
termiretigrionalcedraht hﬁf@bnh@iﬁﬁﬁuﬁi@‘:éi%ﬁ@ tHeLh RS or’ﬂaaféﬂci'ﬁtermmal
arity. 25. The system according to claim?2

0
is a RﬁéPéF h Wé”‘ﬁ‘r??é%tar&’amﬁ dileprionesapagiter iBrAer & paihgfut
I
capEBRS CpubleR (FnrcERhe AR of MM 10 BT 2ngh AE AT e
termingkit signal; and the at |east one fatch terminal is a
pair of latch termnals; and the at | east one
capacitor includes a pair of capacitors, coupled
between the pair of input termnals and the pair of
latch term nal s.
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