METHODS AND APPARATUS FOR DELAY CIRCUI T Field of Invention The present

I nvention generally relates to electronic circuits. 5 Background of the

| nventi on Many el ectronic devices use clock signals to coordi nate operation
of conponents. For exanple, electronic systens using synchronous dynam c
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Several solutions can correct clock skew to coordinate the system clock with the
SDRAM clock. For example, some systems use delay-locked loops (DLLs) or phase-locked
loops (PLLs) to lock the SDRAM output data to the system clock signal. DLLs and PLLs,

20 however, require a relatively long time to lock onto the input signal Further, temperature

and voltage variations may degrade the performance of DLLs and PLLs.

Synchronized delay circuits are apother popular deskewing solution, such as clock-
synchronized delay (CSD) circuits and synchronized mirror delay (SMD) circuits.
Synchronized delay circuits typically offer faster lock performance than DLLs and PLLs.

25 For example, conventional SMD circuits may lock onto the input signal in two cycles;
conventional CSD circuits may lock onto the input signal in a single cycle.

Referring to Figure 1, a conventional CSD circuit 100 comprises an input buffer 102
to receive the system clock signal and provide it to a delay monitor circuit 104, a latch 106,
and a variable delay line 108. The delay monitor circuit 104 inserts a desired delay into the

30  signal and provides the delayed input signal to a measure delay line 110. The measure delay
line 110 measures the difference between the delayed signal from the delay monitor circuit
104 and the system clock. The measured delay is communicated to the latch 106. The latch
106 is read by the variable delay line 108, and the variable delay line 108 generates a signal



104 and the system cl ock. The neasured delay is comunicated to the |atch
106. The latch 106 is read by the variable delay Iine 108, and the

vari able delay |line 108 generates a signal | delayed by the sane delay as
measured by the neasure delay line 110. The signal fromthe variable del ay
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respond, fQEnchronized delay circuit may be so high that all of the samples are taken be

pulse of the input signal arrives, tausing an overflow condition In other words, the

synchronized delay circuit cannot measure a delay exceeding a particular lirmit.

Summary of the Invention ‘
An electronic system according to various aspects of the present invention includes a

deskewing circuit. The deskewing circuit is configured to measure a delay and generate a
synchronized signal according to the measured delay. In addition, the deskewing circutt i
configured to detect an overflow condition and respond accordingly, for example by

asserting an overflow signal Further, the deskewing circuit may be additionally or

alternatively configured to detect successful measurement of the delay and respond, for

example by executing a power saving and/or noise reducing procedure.



exanpl e by executing a power saving and/or noise reducing procedure. 2
Brief Description of Exenplary Drawi ngs Additional aspects of the present

i nvention are evident upon reviewi ng the non- limting enbodi nents
described in the specification and the clainms, in conjunction with the
acconpanyi ng figures, wherein |like nunerals designate |ike elenments: Figure
1 is a conventional CSD circuit. Figure 2 is a conventional neasure del ay
circuit. F|gure 3 is a conventlonal register. Figure 4 is a block diagram
of an el e@ui k ) uucyarlous aspects of the present
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sel ect circul tFigufglaeieRbsvehfiodalRglstegur es are illustrated for sinplicity and
clarity and have not, necessarily been drawn to scale. For exanple, the
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Figure 10 is a schematic diagram of an alternative exemplary fill circuit.

Figure 11 is a schematic diagram of an exemplary clock select circuit.

Figure 12 is a schematic diagram of an alternative exemplary clock select circuit.
Elements in the figures are illustrated for simplicity and clarity and have not
necessarily been drawn to scale. For ‘example, the dimensions of some of the elements in
the figures may be exaggerated relative to other elements to improve understanding of

embodiments of the present invention.

Detailed Description of Exemplary Embodiments

Various aspects and features of the present invention may be described in terms of
functional components and steps. Such functional components and steps may be realized by
any number of elements and/or steps configured to perform the specified functions. For
example, the present methods and apparatus may employ electronic, signaling, and logic
clements, like latches, registers, delay lines, and logic gates, which may carry out a variety
of functions in various embodiments, applications, and environments. In addition, the
present methods and apparatus may be practiced in conjunction with any number of
procedures and systems, and the apparatus and methods described are merely exemplary

applications for the invention. Further, the present methods and apparatus may employ any



present nethods and apparatus may be practiced in conjunction with any
nunber of procedures and systens, and the apparatus and nethods descri bed
are nerely exenplary applications for the invention. Further, the present
nmet hods and apparatus nmay enploy any 3 nunber of techni ques, conventional
or otherw se, for placement, use, manufacturing, and the Ilike. An
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tends to The memory 412 stores information for subsequent refrieval. The memory 412 may

comprise any appropriate memory, memory system, or storage device or system. For
example, the memory 412 ma;r comprise a memory subsystem including a memory
controller, multiple memory chips, and associated logic and circuitry. In the present
embodiment, the memory 412 comprises an SDRAM, such as a DDR SDRAM available
from Micron Technology, Inc.

The memory 412 includes a deskewing circuit 416. In the present embodiment, the
deskewing circuit 416 is integrated into the SDRAM, though the deskewing circuit 416 may
be integrated into other components of the memory 412 or implemented as a separate circuit.
The deskewing circuit 416 according to various aspects of the present invention tends to
synchronize a first signal and a second signal. In particular, the deskewing circuit 416 may
be configured to synchronize an internal clock signal or a data signal to an external clock
signal, such as the system clock signal generated by the clock generator 414. The
deskewing circuit 416 may also be configured to initialize another component, such as a
delay-locked loop. The deskewing circuit 116 may comprise any suitable deskewing circuit,

such as a delay-locked loop (DLL), a phase-locked loop (PLL), a synchronous mirror delay



synchroni ze a first signal and a second signal. In particular, the
deskewing circuit 416 may be configured to synchronize an internal clock
signal or a data signal to an external clock signal, such as the system
cl ock signal generated by the clock generator 414. The deskewing circuit
416 may al so be configured to initialize another conponent, such as a
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through a seri eSAf?Jr p(;c())pna\égtrllt}gl t%rough the delay monitor circuit 510, the delayed input signal

propagates through the measure delay line 512. The measure delay line 512 is suitably
configured to measure a delay duration for the deskewing operation. Based on the delay
measured by the measure delay line 512, the CSD circuit 500 generates an output signal
synchronized with the input signal. The measure delay line 512 may measure the delay in
any suitable manner, such as by propagating the signal through a series of conventional
stages in which each stage is associated with a certain delay period. For example, the
measure delay line 512 may comprise an array of resistors, metal lines, a set of series-
coupled NAND gates and inverters, or more complex logic gate delay circuits.

The measure delay line 512 suitably generates a measured delay signal
corresponding to the measured delay and provides the measured delay signal to the variable
delay line 516. In the present embodiment, for example, the measure delay line 512 suitably
measures the delay, performs a time-to-digital conversion corresponding to the delay to
generate the measured delay signal, and provides the measured delay signal to the

intermediate element 514. The measured delay signal suitably comprises a digital word,



stages in which each stage is associated with a certain delay period. For
exanpl e, the neasure delay line 512 may conprise an array of resistors,
metal lines, a set of series- coupled NAND gates and inverters, or nore
conplex logic gate delay circuits. The neasure delay |ine 512 suitably
generates a neasured delay signal corresponding to the neasured delay and
provi des the neasured delay signal to the variable delay |line 516. In the
present enbodi nent, for exanple, the nmeasure delay |ine 512 suitably
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conver syl i ANRIrUckiifle WiGhe intermediate element 514. The variable delay line 516
then generates a variable delay signal based on the measure delay signal. For example, the

variable delay line 516 suitably performs a digital-to-time conversion by generating the
variable delay signal characterized by a delay corresponding to the measure delay signal.
Like the measure delay line 512, the variable delay line 516 may be implemented in any
suitable manner, such as an array of resistors, metal lines, a set of series-coupled NAND
gates and inverters, or more complex logic gate delay circuits. The variable delay signal is
provided to the output driver 522, which suitably amplifies the clock signal or data signal
from the variable delay line 516 to distribute the resulting deskewed signal.

The operation control circuit 518 controls the operation of various aspects of the
CSD circuit 500. The operation control circuit 518 may be configured to control any
selected aspect of the CSD circuit 500 in any suitable manner, such as to reduce power
consumption and/or noise or detect and indicate an overflow condition. For example, the
operation control circuit 518 may be configured to generate any selected response upon
detection of the entry point 310, including a power-saving response and/or a non-overflow

response.



vari abl e del ay signal characterized by a delay corresponding to the neasure

delay signal. Like the neasure delay line 512, the variable delay line 516
may be inplenmented in any suitable manner, such as an array of resistors,
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aspects of the present invention may be configured to monitor the measure delay line 512

and activate the overflow signal 618 if the entry point 310 is not detected within the
maximum measuring period of the measure delay line. The measure delay line 512 may be
partitioned into multiple segments 614A-D. Each segment 614A-D suitably comprises one
or more stages of the measure delay line 512 and includes a status output and a clack input.
The status output is configured to generate a status signal 616 A-D corresponding to whether
any stage in the corresponding segment 614A-D detected the entry point 310. The entry
point 310 may comprise any appropriate characteristic in the input signal. For example, the
entry point 310 is suitably indicated by the first logic LOW to logic HIGH transition in the
output of the measure delay line 512. Thus, successful measurement of the delay by the
measure delay line 512 may be detected by monitoring the status signals 616 of the various
segments 614.

The status signals 616 may be used in any suitable manner and monitored by any
component. For example, in the present embodiment, the status signals 616 arg provided to
the overflow circuit 612. The overflow circuit 612 may be configured to respond to the

status signals 616 from the measure delay line 512 according to any appropriate criteria. In



For exanple, referring to Figure 6, an overflow circuit 612 according to
various aspects of the present invention nmay be configured to nonitor the
nmeasure delay line 512 and activate the overflow signal 618 if the entry
point 310 is not detected within the maxi mum nmeasuring period of the
measure delay line. The neasure delay line 512 may be partitioned into

mul tiple segnents 614A-D. Each segnent 614A-D suitably conprises one or
nore stages of the nmeasure delay |line 512 and includes a status output and
a clock input. The status output is configured to generate a status signal
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confi gured tpRoRRANHESShE htéridiidfCldntht 914 of thadeskewing circuit 416 may operate
in conjunction with the overflow circuit 612 to generate the overflow signal 618. Referring
to Figure 8A, the intermediate element according to various aspects of the present invention
may include a register, such as a shift register 810, and the overflow circuit 612 may control
the output of the register. The intermediate element suitably comprises multiple cells 514.
The shift register 810 may comprise any circuit for storing information, such as a
conventional shift register. The shift register 810 suitably comprises multiple register cells
812.

The overflow circuit 612 suitably comprises a fill circuit. The fill circuit selectably
causes the contents of one or more register cells 812 to be set to a selected value, such as
logic HIGH. The fill circuit may be implemented in any suitable manner to generate the
overflow signal. For example, the fill circuit may be configured to store selected values in
particular register cells 812 upon detection of the overflow condition.

In the present embodiment, the fill circuit comprises multiple stages 814 to control
the contents of the register cells 812. Each fill circuit stage 814 suitably operates in
conjunction with a corresponding register cell 812. Still referring to Figurc 8A, the shift

register cell 812 is coupled to the exemplary fill circuit stage 814. The shift register cell 812
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sui tabl e signal or conponent to detect an overflow condition and generate
the overflow ‘signal 618. For exanple, the overflow circuit 612 may
generate the overflow signal 618 wthin the output signal of another
conponent. Consequently, a separate overflow signal 618 is not provided,
but is instead integrated into the output of another conponent. For

exanpl e, the internedi ate el enent 514 of the deskewing circuit 416 nay
operate in conjunction with the overflowcircuit 612 to generate the
overflow signal 618. Referring to Figure 8A, the internediate el ement
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inverting input of the shift register cell 812 fo the right. Thus, if the noninverting'output of

the preceding shift register cell is logic LOW, the present shift register cell 812 stores a
value corresponding to the value received from the selected RIGHT IN, LEFT IN, or
measure delay line input. If the nonin?erting output of the preceding shift register cell is
logic HIGH, however, the noninverting output of the NAND gate 824 is logic HIGH. The
logic LOW signal from the inverting output is also provided to the next register cell to the
left at its RIGHT IN input, thus causing the logic HIGH value to propagate across the
register cells 812 to the left,

The fill circuit 814 may thus propagate the logic HIGH value through the remaining
register cells 812 of the shift register 810. Consequently, the fill circuit 814 tends to assure
that an overflow condition may be indicated by the last shift register cell 812. If the entry
point 310 is detected, the logic HIGH value propagates to the last shift register cell 812. (.)n
the other hand, if the entry point 310 is not detected within the relevant operational range, an
overflow condition has occurred, and all of the shift register cells 812 contain a logic LOW

value. Accordingly, the overflow condition may be detected by accessing only the last shift



asserted at the RIGHT IN input. Consequently, when the logic H GH entry
point is detected and stored in the register cell 812 to the right, it
drives the noninverting output of the next shift register cell 812 to

|l ogic HI GH, regardless of the input at the RIGHT IN, LEFT IN, or neasure
delay line inputs. The logic H GH output is also provided to the next
register cell 812 to the left at its RIGHT IN input, thus causing the

|l ogic H GH value to propagate across the register cells 812 to the left.
The fill circuit 814 nmay be inplenented in any suitable manner to store a
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referri nrﬁgﬁgygflg&?%g@g?é g{l]@ oglt?eesér%%ﬁa % e\f@ﬁ Fl&g é:Sc It %xfEQ éﬁﬁggg@gﬁ%ri ses a
NAND gat eor@gpbnime po theedupdtioprnd thef entiteemeasyrsrdelay dine $fl2. [the fest shift egpisterer cel |

812. The L ' 0 te L hverting
put | of R0 SppepEPY logR FCHE vl Bgieg gBins| o AMRRELEH nbEpd iy bt

noni nver wasndgtesteipand of ovetfioov ponditiodihagoschired. Thwy thedast ckiftiregistet cedli 2L OW t he
present shift re is@er cel,l 812 stores a value corresponding to the val ue
recei vedprf’Ylg‘?ﬁtf'%gv% TREBBY RIGHT IN, LEFT IN, or neasure delay |ine input.
| f thehnoni nwenetdﬁegxiamtmﬁol Qﬁcﬁhﬁl%ﬁﬁbﬂ}cﬂg}]@i’dﬁﬁl dn@gipﬁltopfiateeildnlnélsto | ogi c

H GH, however, e noni.nverting oyt put of .the NAND gate 824 is .logic H GH
The | ogREPAERH GF GHFLECIH, TG AESTN ey AIoHEedRE et Sfso FRF SaRle B t he

IneX_t r a?cb i‘ﬁfull E6tdol Eivcrlithsl 8 rhef dhariple tﬁé&r?ﬁitﬁffﬁe!iﬂeﬂnﬁﬁalﬂt? Tléth%ﬂi g@ﬁbﬁhﬁg |th$
ogi c val ye to propagate across the reql ster ells p the left.
The fi | |chepgingthe cellt&ﬂtﬁﬁg theptermgdinte.glement 318 FoprammleatefEing & FISRBUGh t he

remai Ni N gliefiativd BMbe@MmeRt Stlide Hl difeBit S icbmpAdts Shifiple R ghlenlsauudmitl y, the
fill circuit 814 tends to assure_ that an overflow condition may

be
i ndi cat eiPuspf eagh QRagate iifoprecteddo the optpekfia eurpspopging Frgistascel/81280dithe310 i s
det ect i if5 e |
810 on eI Corbbdh Yt SuBEOR MBI O Bate® The SHopll fABLEMEL 0°

) , . ) i detected wthin the
r el evantinitip@B tgateris conmgeige to a tpgicdh@W dignal. c Bt this sanfigusativocthe cu@utsaid al | of

the shif g e : | . ' ‘ @&g | y, the
overfl owth% (E))%dé %so%re ?1%& E‘g%(;:l‘ Mﬁ@ég&%} lJ(:: ggggi’ h%ﬁ%gdl&ﬁ%) a 'EH Ogirt] P? 'P 9
regi st erdegeetion, &ldutmit fitohethe sidft oégistdre 18.c Weheh etet fretrlogid HISHCHluegs plaerd in
expiration of a.ti orrespopdi ng to the Lon.af .th |,r & MeasUr e
del ay | i‘ﬁ%“&é seitteE 0, ‘ﬁ"a%‘ftp‘ﬁl%fﬂ‘cr% eeeRgne gj«i{ Béts 34 Fah Al ‘g%i ¢ H GH
val ue, tgaee erdtivenpfallbivingldd oot stelisgetime, to ildginHIGH apwelt Thuspan oterflowas
(rjg::]iegz g(rjc’o %chgn %@&%g%gel:tgyiv s§1819 Iytz«J.ch(:}'ers]sitrzlga aleoﬂcn%i']ltergl%gci' cglﬁ]ng att a@? alpgr%%rigtg Tt

time, such as when sufficient time has passed since reception of the input signal to exceed to

maximum time of the measure delay line 512.

Alternative operation}control circuits 518 may be implemented to accomplish similar
results. For example, referring to Figure 10, the fill circuit 814 may be implemented using
NAND gates and inverters. Each NAND gate has a first input connected to the inverting
output of the corresponding register cell 812 and a second input connected to the output of
the preceding NAND gate via a cotresponding inverter. The second input of the initial
NAND gate is connected to a logic HIGH signal. With this configuration, like the OR gate
co'nﬁgura;ion of Figure 9, the outputs of the NAND gates are logic LOW until the first logic
HIGH, comresponding to entry point 310 detection, is stored in the register 810. When the
first logic HIGH value is placed in the register 810, the outputs of the corresponding NAND
gate and each subsequent NAND gate of the fill circuit 814 switches to logic HIGH as well.

The operation control circuit 518 may be configured to reduce power consumption of
the deskewing circuit 416. For example, the operation control circuit 518 may include a

clock select circuit to selectively enable and disable signals provided to components of the
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provi des the overflow signal. The operation control circuit 518 may be
configured in any appropriate nmanner to propagate the sel ected val ue
across’'the internedi ate el enent 514. For exanple, the operation control
circuit 518 may change the output of the internediate el enent 514 w t hout
changing the contents of the internediate el enent 514. For exanpl e,
referring to Figure 9, an alternative enbodinent of the fill circuit 814
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clock select circuit 610 may be configured to disable the clock signal 620 provided to the
measure delay line 512 according to signals from the overflow circuit 612. The clock select
circuit 610 may comprise a logical system having a three-input logical NAND gate 622
dedicated to each segment 614. Each NAND gate 622 receives the system clock signal 620
and the status signal 616 for the corresponding segment 614, and the output of the gate 622
is connected to the clock input of the corresponding segment 614. The third input of each
NAND gate 622 receives a clock control signal 624 from the overflow circuit 612.

The clock select circuit 610 may respond according to any appropriate criteria. In
the present embodiment, the overflow circuit 612 suitably signals the clock select circuit 610
to disable selected segments 614 upon detection of the entry point. In particular, the
overflow circuit 612 monitors the status signals 616 from the segments 614 and, upon
detection of the entry point by one of the segments 614, drives the clock control signal 624
logic LOW for all subsequent segments 614 in the measure delay line 512. Driving the
clock control signal 624 logic LOW disables the clock signal 620 provided to the particular
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CSD circuit 500, such as the neasure delay line 512, the internedi ate

el emrent 514, and/or the variable delay |Iine 516. Referring again to Figure
6, an exenplary enbodi nent of the clock select circuit 610 operates in
conjunction with the status signals 616 fromthe various segnents 614. The
clock select circuit 610 responds to the status signal 616, for exanple to
save power and/or reduce noise. In the present enbodi ment, the clock sel ect
circuit 610 is configured to disable the clock signal 620 provided to one
or nor e ssgyergndlet, Bhus widecing Ipowst abnssmpiigmahd GoBe | gederatioredur tdvatvt e entry
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or example, in the present embodimeht, the overflow circuit 612 adjusts the dverflow

signal 618 to indicate that an overflow condition has not occurred (step 722). In addition,
the overflow circuit 612 provides a signal to the clock select circuit 610, which suitably
terminates the clock signal to the subsequent segments 614 of the measure delay line 512
(step 724). If the signal propagates fully through the measure delay line 512 without entry
point 310 detection (step 726), however, the overflow circuit 612 may indicate an overflow
condition using the overflow signal 618 (step 728), for example by setting an overflow flag.

If the entry point 310 is detected, the measure delay line 512 suitably generates the
measure delay signal corresponding to the measured delay and provides it to the
intermediate element 514. The intermediate element 514 provides the measure delay signal
to the variable delay line 516, which then generates the variable delay signal following a
delay corresponding to the measure delay signal. The variable delay signal is amplified and
distributed by the output driver circuit 522.

The operation control circuit 518 according to various aspects of the present

invention may also be configured to reduce power consumed and/or noise generated by
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logic LONfor all subsequent segnments 614 in the neasure delay |ine 512.
Driving the clock control signal 624 |ogic LONdi sables the clock signal
620 provided to the particular 11 segnent 614, thus reduci ng power
consunption and noi se generation for each of the relevant segnents 614. In
operation, the deskewing circuit 416 of the present enbodi nent detects the
entry point 310 and automatically term nates the clock signal to the
remai ni ng segnents 614 of the neasure delay line 512. If no entry point
310 i s dehecbagpndnteoftbs askbmggmrcmu#m 4R exadplesthe opd:mtimmntrbbwcmtgnal to

d h
Figure. 7Ry et e U Bosk Subd eppisaoi e VRBR e R WL h

Fi gure Gppgkhey IifﬁmdBBO(&Mbd%@npl’lthe@E&a&&Dcdimoi ¢iicult #1B s sidmblyvdongecesd tonput
si gnal , Eor exa | e fromthe cl oc
T

t 114 buf 20 t
710) . e Inteime Eﬁﬁ?fﬁ?m P44 ¢ Heeins t@gﬁeea@%et%ﬁléy a@rlﬁfﬂﬁéﬂh‘eeo?ag@ ‘.ﬂéﬁfﬂ@/ 5(13 °P

whi ch caﬁ@eﬁs@owrﬂ@mauoelas@@il@wvﬁed@o the Qhribleadt] ufnatsnen (step 712). The
del ayed signal fromthe nonitor circuit 51 t hen prow ded to the

del ay measur &efsriag B’leE‘ilé Umt ¢ Yastablerlelaylign 416 suyably H%’“@H‘{‘?SW% w280, The
signal itfiddand né @é?.ir&f aelﬁf'e HaktH §fag§%9@f?cn§arﬁﬂrlépdeﬁa§rt% 316 na |Jonipﬁ§e gntry

point 310 is not detected in a particul ar_segment ¢step 7 g;s t he signal

pr opagatcesvangiona delag stage Ei¥esnich a@i@BT CENANDygatgs 1146, tiHE JhadrstNOND i f any
2 614
st age ]thReﬂ 1b'hgs §%g§lir?rﬁ>tu Qog}lgctaﬂo% d?rcat i Ll Sitial Y 109R) ﬁ&eleblﬁle Hfﬁ%a?ﬁ gment

adj ust s status toin entrﬁ/ point 310 detécliion (step
720). Wtbtnvarhblesdmmmw@ml inpeti eonnesteddn theclpek selecBaicrusieil@ctTbon, t he

overf| 0V¥10cﬁ's£l%&' cgrcgl%gl({ érﬁo‘l%gé/setﬁ%%l?&e s)?%%{l) P}Zthé Ih%?ﬁlﬁ.g&;' §at9riflld zﬁ:% %o QC cording

to any appropriate cri resent t he
over f | owelettionudriterfal hadgaosd NANTR gave ¢t ¥2 afithe Saggrid08 Bab& firet mplmcomeeted hat an

overflo ndi tion. ha curr (s 722 | tF verfl ow
ci rcui t\y%%% ‘FB% %fe@eim%%f) %aée 0 .ﬁ.@eoﬁ cglé(f @é?"b ?t%ulltltlgfﬂsﬁ,sug |lgh

sui t abl yrécltlxdb& msBﬁinﬂinﬁuheczmbaéd(toshtginMrtmg)%ﬁthﬁ ofﬂh&eqmnhdmggm?m sf tﬁ&4hof t Ee
nmeasur e .del a e st 24 t he n ates fu t hr oug
'he. neadtirusline e 14:ui R he verie pytpid R CorrPealreaean FLELD 726).
however ,of ileahifvRElstepBiIci rcuit 612 may indicate an overflow condition using

t he overfl ow S|gnal 618 (step 728 for anppl.e by settin n overfl ow
[1'ag. T 1 he TBRiapk semal g 5% o elleribe) et RANR 88t 0 10 9P e 18 82

gg: ; ibgﬁgﬁ%‘%ﬁ%ﬁ fﬁ&@iﬁ@é HrRindR! R c16100Fhe Ko NANPOSE mglot@ufefaﬁufmasur ed
point 310 is detected. In the present émbodiment, the entry point 310 is detected if a
corresponding register cell 812C contains a logic HIGH value and the preceding register cell
812B contains a logic LOW value. In the present embodiment, the clock select circuit 610
. comprises multiple NAND gates 1116, such that the output of each NAND gate 1116 is

connected to the input of the corresponding first NAND gate 1110 of the variable delay line

stages. A first input of each clock select circuit 610 NAND gate 1116 is connected to the
system clock signal, for example from the clock generator 414. A second and a third input
of each clock select circuit 610 NAND gate 1116 is connected to the output of the
corresponding stage of the shift register 810 and the inverting output of the preceding stage
of the intermediate element 514, respectively. In this configuration, only the stage of the
variable delay line 516 corresponding to the entry point 310 is enabled to initiate the
variable delay signal. Thus, the clock signal is only provided to the variable delay line 516
for the stage corresponding to the entry point. The clock signal to subsequent stages is

terminated.
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internedi ate el enent 514. The internedi ate el ement 514 provides the neasure
delay signal to the variable delay line 516, which then generates the

vari abl e delay signal following a delay corresponding to the nmeasure del ay
signal. The variable delay signal is anplified and distributed by the
output driver circuit 522. The operation control circuit 518 according to
various aspects of the present invention may al so be configured to reduce
power consuned and/or noi se generated by 12 other conponents of the
deskewing citcuit 416.  For examle, e Lan i: i 518 may
be configur ed? tASUE  FIPHRRS ta?’ﬁgsqgk%é%&gﬁgh% Elg%l%lﬁi 5654?{1 fcl)‘g ?’ heelﬁ%%nrc F%ﬁlgrlocle del ay

| i ne 51GirculpSI8, and/oy the Giattibla Belayl éhe 6516 amy réjuee apetthng tme copding|vabiies cuit 518

is suitably copnected to., the,internedi ate el nt. 514 . r [ he
measur e%aiegééﬂ?t ?ﬁ%‘éﬂ% %THH‘dF%a‘EdA%r f&@?’ﬁﬁ?f&ma‘éq%a?‘? Ffaf%p][% féﬂ}eoeq‘g‘%ﬁlt\ﬁfegF t he

cl ock  siggrRgur®noVvinAaiich ehd higeradiaridlemehe|5ay iheludes 36 shiRefegistar oy all Fi gur e
creat o (HEIBBS 8o ELE9UEn S 1 S BRI AL PalTEOREAe T4 RERATh o
create r a e de may
CONPri S@ofmaA® AVeaBhinARed, HIRERY, the dRequdftthit hEhotake cdrrB@ly prédondifibhizdgat es
1110, 1112. The first NAND gate 1110 has a first input connected to the
precedi wausingspdutyarle ¢reorop sl fplbing gdeenf oM ng the variabl e del ay signal
and a secondmi isuébbteftEd problegns. ¢l ock
sel ect ci rcuﬁgg%e‘gﬁlgﬁggqtl%%r‘%c%@%ﬁifd f&gﬁetd es fi ir)stte NAIi\)Illg gate 1110
accor di mgr tewample,seefesing & Figure 42, the closk seleshpcuiiafis ghfiewe 13 B Phe stage
1108 ha | ' c eI AN NAYR igat e
1110. T?{%c%gé%%rﬁ%s%ﬁaaa@gﬁﬁﬁlu;%gleg% EIE%[ ab ;P/ld&icﬁzlﬁadgs a ?eﬁgond i nput
connect ednreotetl tiethe invertitgmytmit bthe shift registerlOrasl porsading thegelevans cedt by he

i ntermedj at l.emrent 514 . LNVAEL spondi ng
regi ste Wg'eﬁ'il ﬁgﬁﬁon%tgwagi H%‘ tgﬁi%}fa%?ee%} tlkadr% %%Cfué%ﬁgbggﬁ%ggk%sfhgﬁﬁ%?gbe

provi ded 10 @edetves fherckick Bl waprecohdition sircdelayi staget Whenya skiftilefhspmmerd t er i a,

f I ' h . ock he f.i. [ h
N e g A e YA

det ect e@etnfrs.a correspondi ng register cell 812C contains a |ogic H GH val ue
and the preceding register cell _ 8128 caontains a.logi¢ L al.ue. . In the
present enboa'g?rﬁ ent {ygntiqngs Eesgﬁp"éic‘['%kfe?"tf?ﬂcf’ R o gﬁ?ﬁ-e_?e/"vé%r?&\“ﬁ“%l e NAND
gates 1kifveval chadghfnd hodiitalitds by @8 GhaddANDvgidhe ekdmflaiysembmiiment ed to

the input _of the Corresponding first NAND gate 1110 of the V%Ii abl e del ay
i ne without departing from the scope of the present invéntion. ese and other changes or

modifications are intended to be included within the scope of the present invention as set

forth in the appended claims.
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stages. A first input of each clock select circuit 610 NAND gate 1116 is
connected to the systemclock signal, for exanple fromthe cl ock generator
414. A second and a third input of each clock select circuit 610 NAND gate
1116 is connected to the output of the  corresponding stagﬁngkﬂhgpﬂﬁglft
regi ster 810 and the inverting output of the preceding stage of th
internmedi ate el enent 514, respectively. In this configuration, only the
stage of the variable delay line 516 corresponding to the entry point 310
i s enabl &J2¥Ws jnitiate the variable delay signal. Thus, the clock signa
is only provi elay line 516 for the stage
correspoﬁdingquw?ﬁ%§gﬁ?gi&ﬁﬂghﬁugThe cl ock signal to subsequent stages is
termnated. 13 defeyunedsousg cinquitemmefipatid tnsceivhen inpuésigedli aatlegcatisieent 514,

the operation control it 518, and/or. the. variable delay |line 516 may
require & ?ql?wl‘%qallréaido‘{zgad”ﬂgatsu{}% fraut ‘Bﬁlélg‘ﬂ' €on the signals provided

and/ or rel evant, SRATARAS 1ifeQonA%@EP tEmedh éi‘&el@i‘ﬁﬂﬂb t sighil andgure 11 in
whi ch t he |nternr]red| at eqaé, 1eman'{1 %14 m%leu és t he shlf'?ﬁjrﬁegﬁgter 810, all

t oggl i ng gefierstcagesassied siebyergnat m:cmden&mthgldqzi@y pt thg iipuit signali ni nat ed. Wien a
shift-left conmma neoun howeve t he sagFﬁguen%‘] it may not be

correctly pre@oﬁ‘H?@egﬁ]@H meg%@%ﬁjd?r&ﬁ?ve & oSy R al ling edge

of the oubpithte tHhEmIRSKEAM RGNEI gc@@udt fgdca;@hmyasheedmﬁy JiHa@chndo remedy such
potential problens. For exanple, erring to Figure 12, the clock sel ect

circuit 610 ofnppgaten mqntmlylrb@t ccrneﬁg@rﬁdu tgarcstyeshe meatureddelansigepl Aput  of
each cl O&)%Efﬁlg‘[ll gﬂﬁllteﬁ(f'orlg Hf ts(% ?ﬁ@lg% ﬁ%r?lo&/jtjo dftl%n "E]e re?atsﬁlqzdtcféla he inverting

output o regi rece evant c by t wo.

In this eombi gﬂraﬂﬁumﬂgaﬁbeerﬂaﬁvlsﬁ?gﬂaead:ehﬁyg ta ﬂ’ledEt]a&uﬁt@fghe svxbﬁewuent to the
entry point 310 receives the clock signal to geéondl ti on t he .de] ay stage.
Wien a si§Prditipifand {Bhepigrding 3B 6OY PO | %meaiﬂr@i pagienggad ml?%lngropen y

precondi tig g@gﬂa&g %{Batheﬁ&egt%lyof%f@éﬁ occurs. The present invention
b

i s descri erence to various e erred enbodi nents. However,
changes and nodifications may be nmade to vari ous exenpl ary enbodi nents
W t hout epartl ng fromthe scope of the g’vesent i nvention. These and ot her

changes MOBY fone® %ﬁcgrdi‘?ﬁ@r‘?(]%ﬁ‘]t hSECRnc| uded within the scope of
the pr esent i @H@ﬁ%ﬁs@tfb @SaypBhe is TR chifd 6 RRRABARM Gh@k BBnal upon the

detection of the entry point; and
the operation control circuit is configured to receive the status signal and

adjust the overflow signal in response to the status signal.

3. A memory device according to claim 1, wherein:
the measure delay line comprises more than one stage;
the operation control circuit comprises more than one stage, wherein:
each operation control circuit stage is connected to a corresponding
measure delay line stage and receives at least a portion of the measured delay signal;
one of the operation control circuit stages is a final stage; and
the final stage generates the overflow signal according to the detection

of the overflow condition.

4. A memory device according to claim 3, wherein the operation control circuit is
configured to store a selected value in the final stage upon the detection of the overflow

condition.



14 15 30 Novenber 2006 Cainms 1. A nenory device conprising: a delay
measuring circuit configured to receive an input signal and generate a
synchroni zed signal, said delay neasuring circuit including: a neasure
delay line configured to neasure a delﬁy in the input signglyand. ggperate
a neasured delay signal according to the delay in the input S|gnaf; a

vari abl e del ay, i ] . recel i and
generatesghe é§h%ﬁ§%ﬁ?@éﬁgﬁ%gﬁgﬁfgé%§§3¥ﬁgkpﬁn?ﬁ@ﬁﬁgﬁgﬁgggﬁﬁéﬁggﬂgégna|;
and an openfagiradtocmotidela seietigtiotitpnotf thguardabld delaelting aczotdieg tethsur ed del ay

si gnal and erformat |east one of. (a) detecting an overflow condition in
t he measelegueepiiie oxerdlaR coaARiondj usti ng an overfl ow signal according to
the detection of the overflow condition, and (b) detecting an entry point
in the measured delay signal and termnating a signal according to the

det ecti orf. of tAhmeenwty feyicd avicordng 1 ahamoy, widean e @emtiodicagireleishdim 1,
wherein: th ng?sure delay line is further configured to generate a status
si gnal u58ﬂ§@HE et ection of the entry point; and the operation control
circuit is confh@ud £drd QelcQE@bYBuL BRhSTBIMR &l GNMe RBSkdimdb4sirst he overfl ow
signal in response to the status signal. 3. A nenory device according to

cl ai m 1, peraneifthe misesumesbdalaiesigdlzand] i ne conprises nore than one stage; the
operation control. . circui 0 .Ses e th t rej n: each
operation contraiagt it sERIRLOMER At B Bl EdlIGO T Cocir e
del ay |i rgetestidgef @BdvEéEo® dopgditwh. | east a portion of the neasured del ay
signal; one of the operation control circuit stages is a final stage; and
the final stage generates the overflow signal according to the detection

of the owerfl ow i f] . j cor.di | ai.m:3, wherein
t he opergfiong%g%ﬁgg*&%ﬁg%ﬁﬁ?uﬁ%gﬁg%%¥ﬁgﬁ%%ﬁg?gﬁgﬁggtﬁgcée g%?% tvalue in

t he fi nalindiiéganuwperdloihdrabitceafipoed of adjtie anveedloovgignal according to the

detection of the overflow condition.

8. A memory device according to claim 1, wherein the operation control circuit
includes a clock select circuit configured to terminate a clock signal to a selected

portion of the delay measuring circuit according to the detection of the entry point.

9. A memory device according to claim 8, wherein:
the delay measuring circuit comprises more than one output stage; and
the clock select circuit comprises more than one control stage, wherein each

clock select circuit control stage is connected to a corresponding output stage.

10. A memory device according to claim 8, wherein the clock select circuit 1s
configured to receive the measured delay signal, detect the entry point in the measured
delay signal, and terminate the clock signal to the selected portion of the delay

measuring circuit according to the detection of the entry point.

1. A memory having a deskewing circuit, comprising:
a delay monitor circuit configured to generate a delayed input signal in response

to an initial input signal,



condition. 16 30 Novenber 2006 5. A menory device according to claim3,
wherein the operation control circuit is configured to provide a selected
output to the variable delay Iine according to the detection of the
overflow condition. 6. A nenory deyicewaccording to clain1§bN&@$m§£ﬁ6the
operation control circuit is configured to: provide a first selected

output to the varladl &lagz;ﬂ cohh&gedat%(%ﬂé gé.l%gmbﬁﬁt@r c{ilic filand QQﬁﬁ%u%H Qf the

nmeasur ed del ay signal; provi de a seco sel ected output to the variable
del ay | i neceteahé délaged inpiithégnatl eidcegdniceate pfnebdveeddatay $igmal aocmwtdingomthe7. A
menory devj ce, according to claiml, wherein the operation control circuit

i ncl udes 95RYBHWPH 8805 rcuit configured to adjust an overflow signal

according to LRG,ARLLAE LRMAT cdiiBcted & thb MaGRE dbtal, He aBd cohiERI®Y Y devi ce

according to claim1, wherein the operation cont ro}, circuit T1ncludes a
cl ock seltercteivd theumdaseodflclgysetato term nate a clock signal to a selected

portion of the del asuring circuit .according.to the detectipn of the
entry point. ai“‘ﬂ%élgg‘ﬁ’jma&ﬂg%eé%egéﬁ&edpf?ﬁn?‘ga@%é‘ir?ﬁr% ?n%%rl'fgguﬁc?cp'iohe del ay
nMeasur i NGedehveGHt caQIFRY §S89 siBRA1Shibha s AN Bt QHidditte SibAgRs; adnd the cl ock

select circuit conprises nore than one control stage, wherein each clock

sel ect circui anepetatioh centey sircuit eomeeied evlattleashororiribe pwasiragelstidipet st age.

10. A menpry.devi.c ccor.dj to_clali . i 0 circuit

is conf E}g%%éeﬁmteglag’ee s ?@gh%%aﬁee%gl%evé%%éﬁﬁ%aﬁ%& ?edjgtltoeC%Fe Cf %leg&eih/t ry point

in the mpagliithe lﬂ@ls@ydﬁbg?aignagealnpﬁﬁﬁg:nate the clock signal to the

sel ected portion of the delay _neasuri n? circuit accordi nq to the detection
&

of the entry poi nt .anprerilRweipgitconfgnsg iqadiasgpwivadlon el acc¥dRBi? sing: a
del ay noni Clreuit gurad to generate a del ayed input signal in
response%c{egercgghf)ﬁﬁeiegﬁg)irﬂ%%’t%ngi gnal ; 17 30 Novenber 2006 a neasure del ay
| i ne connected to tddodkedebeyt citvuittconfigincd v terrandtecoeibelgsipeal to o selected

portion of the at least one of the measure delay line, the intermediate element, and the

variable delay line according to the detection of the entry point.

12. A memory having a deskewing circuit according to claim 11, wherein:

the measure delay line is configured to generate a status signal upon the
detection of the entry point; and

the overflow circuit is configured to receive the status signal and adjust the

overflow signal in response to the status signal.

13. A memory having a deskewing circuit according to claim 11, wherein:
the intermediate element comprises more than one stage; and
the overflow signal comprises an output signal provided by one of the

intermediate element stages.

14. A memory having a deskewing circuit according to claim 13, wherein the
overflow circuit is configured to store a selected value in the intermediate element stage

that provides the output signal.

15. A memory having a deskewing circuit according to claim 11, wherein the

operation control circuit is configured to:



recei ve the del ayed input signal and generate a nmeasured del ay signal
according to the delayed input signal; an internedi ate el enent connected
to the nmeasure delay line and configured toreceive the neasured del ay
signal; a variable delay |ine connecteg to the internedi at nd
configured to receive the neasured dePSay si gnal through sgollﬁovlgi\“{ee%orggdl ate
el enent; and e jgto at least one of the
measur e del ay ?eﬁl)g 6&@*{%“@%{%&%{7@@% 1%1{6% &elﬁt\e%% %né%t he vari abl e delay |ine,
and confi gur ecrovide@telettedbutpnt toythe paviabte dahaytllnm arearsingetd thedayctmngrdal |
conpri si ng an overflow circuit configured to adjust an overfl ow si gnal
accor di ndng &raPYB ecti on of the entry point: and a clock select circuit
configured to termnate a clock signal to a sel ect ed portion of the at

| east one of the nmeasure delay line, the internedi ate el ement, and the
vari abl e ldel ayA hienmrmhmdngiialdgsldewimgm'rodlﬁtwcmrﬂmg tofclaithd Sewhergimoi nt . 12. A
menory havi ng deskew circu t accor claim1l, wherein: the
measur e del ay ﬁ?ﬁ@qbgevﬁ%gﬁklﬁw& ?Sbmﬁlé’nt 53 ‘g]s si gnal upon the
detection of the,sRhioh cRﬁh'thI m&ﬂqsg&g}%,y&m)[ ow circuit is configured to
receive the status signal and adjust t overflow signal in response to
the status signal . previdaafestseipcthdoiipyt @ déskehph@eornelsdelagdisedi ng to
claim1l, whe

i nt er,ned ate Ierrent one st age;
and the overflg%e%fm %Fecgg‘ﬁrf)??‘s%edsog oﬁta Sﬁfond gnaﬁr{h%?%@%‘%lgﬁ@ne of the

internediate Q;k@@?@écoﬁdﬁ%ﬁﬁtheﬁétect&brf@fﬁé yntnawlﬂg a deskewing circuit
according to claim 13 erein the overflowcircuit is configured to store

a selected value in the internediate el enent stage that provides the

out put signal Vi WA [ding to claim
11, wher e]'%n tﬁ%%lemor %X g(teb@r?g %lrcglgﬁallé? fﬂs?l%ctgnkgﬂt}rléﬁﬁ "18 30 Novenber
2006 receive tBMbMﬂoﬁlc@ﬁmk % donhfigutei€o gmemteredloakeoﬁir@megﬁal upmdhe

detection of the entry point in the measured delay signal; and
the clock select circuit is configured to terminate the clock signal to the selected
portion of the at least one of the measure delay line, the intermediate element, and the

variable delay line in response to the clock control signal.

18. A memory having a deskewing circuit according to claim 11, wherein:

the at least one of the measure delay line, the intermediate element, and the
variable delay line comprises more than one output stage; and

the clock select circuit comprises more than one control stage, wherein each

clock select circuit control stage is connected to a corresponding output stage.

19. A memory having a deskewing circuit according to claim 11, wherein the clock
select circuit is configured to receive the measured delay signal from the intermediate
element, detect the entry point in the measured delay signal, and terminate the clock
signal to the selected portion of the variable delay line according to the detection of the

entry point.

20.  An electronic system, comprising:

d Processor;



provi de a selected output to the variable delay line according to the
detection of the entry point. 16. A nenory having a deskewing circuit
according to claim15, wherein: the variable delay line includes nore than

one stage; and the operation control C#quit i's configured3§Q&wBﬂQy&ﬁe a
first selected output to a first set of the variable delay line stages and

a second sel eﬁ]ggﬂg%géﬁgtﬁﬁ%rhc%gﬁe@ﬁgﬁqge ﬁr;?l)[:es%r &Iﬂ%f}éﬁé%@ﬁgﬁ%%k Yakidig stages

according to ent poil nt. ry having a

deskew ngigiai;amidt according to claim 11, wherein: the overflow circuit is
configured to generate a c%gck contr ol skggal upon t he %gte tion of the
entry point it PREORESFIE WhapraseesRarnd BR glock SRk ALIStNE d cuit i s

Configur%sﬁ&vihgﬁmtﬂét\aﬁlew?@t}fél&Ql&vﬁh@@ﬁ‘éuif&)rﬁﬂ}ﬁ:eéel ected portion of the at
| east one of the nmeasure delay line, "the internedi ate el ement, and the

vari abl e del ay |i ne dalay msponsg cirouit tmfighodko eensivedhe sloghsilgnal®®d aA nenory
havi ng a skewi ng .circui,t according tq claim11, erein: the at |east one
of the néggﬁ?g“HE?§§anWgﬁm?ﬂngﬁngﬁggﬂgkgS&P@ﬁéﬂ&ﬁ and the variable
delay Iine comprdpefsiofRbAtrél@duiR ReviRkhRYMpshda and antidubal ©lpesisra at ect
circuit conprises nore than one control stage, wherein each clock select

circuit dest pug obthadeldveng mstiens da)tdstest avevasipusandionin hamessygd. 19. A
menory haying.a deskew circuit _.acecordi i . i cl ock
Y DM AL ERERD D dp TN si BB O RPadi @ B Bh fdine INGE BldlE ° 00K

select cir

i nt er nedi @l si@lad BRNMermbRteané clobke sighilrty tiadonipdnent, WaceRathededydel ay si gnal,
and termnate the clock signal to_the selected portion of the variable
del ay | i rfBcasurieg eirqii inpluderc MersuEt ddsy bac qondgursdity gopsaata@ stapgs sighel

oo DA DR RSgo BARE P 898 AT R ok
si gnal ; anctivee thes@ny stgnhecd ijudt thd heflpwetgaborregnast toethe ktatils sggpakbr at or and
i ncluding a
21. An electronic system, comprising:
a processor;
a clock generator connected to the processor and configured to generate a clock
signal; and
a memory connected to the processor and the clock generator and including a
deskewing circuit, wherein the deskewing circuit comprises:
a delay measuring circuit configured to receive the clock signal and a
delayed input signal and generate a measured delay signal; and
an operation control circuit having a component and configured to
perform at least one of the following functions: (a) detect an overflow condition in the
measured delay signal and adjust an overflow signal, and (b) detect an entry point in the
measured delay signal and terminate the clock signal to the component, wherein the
memory includes an intermediate element having more than one stage; and the

overflow signal comprises an output signal provided by one of the intermediate element

stages.

22.  An electronic system according to claim 21, wherein the overflow circuit is
configured to store a selected value in the intermediate element stage that provides the

output signal.



deskewi ng circuit, wherein the deskewing circuit conprises: a delay
measuring circuit configured to receive the clock signal and a del ayed

i nput signal and generate a neasured delay signal; and an operation control
circuit having a conponent and configuEed to perform at lﬁ?ﬁ&mBQQmﬁ t he
followi ng functions: (a) detect an oveftlow condition in the Neasure

del ay signal and adjust an overflow signal, and (b) detect an entry point
in the neasured delay signal and termnate the clock signal to the
conponent23. whestlactidific ciakany as clamsddrinagy ohe ofithims odeswaemeaethar e del ay
line configured to generate a _status signal upon the detection of the
entry poi%@fatlﬁﬂﬁo"t‘%g cHEBit 4 GO9HEREAE® 0l circuit is configured to receive

the status signal and;adiysh &Re10¥&h RV, 0Reksulils ERaREARE to the status
signal. 21. An electronic system conprisi'ng: a p%ocessor; a cl ock

gener at or connect ecroade haeelpeted estpor inaldingahd ogufles signabacerdmgtodhe| ock
signal; and a neppry connected, to the processor and the clock generator and
includindg§°“@%ggiﬁoﬁa' W eaditiotyher ei n the deskewing circuit conprises: a
del ay nmeasuring circuit configured to receive the clock signal and a

del ayed i nput signal and generate a nmeasured del ay signal; and an operation
control &4 cuiAn blastrorge systcompoeleimtedandny oné phelriass 2000 23ewherein:at | east one

f the foll ow f [ . (a)..d . fl diti '
measur ed del ayPergHBReAETEA L RIS ar P oy argnlne RAat (e e sbE an
entry poigMgel shd he neasured delay signal and terminate the clock signal to

t he conponent, wherein the nenory includes an internediate el enment having
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system according to ¢ el n the over wcl'rcurt 1s configured

to store the s@iadtd ddlaywihdifaged atdreding e Heridication ef teentry pbamge t hat provi des
the output signal. 20 30 Novenber 2006 23. An el ectronic system as
clainmed in any one of clainms 20 to 22, wherein the

25.  An electronic system as claimed in any one of claims 20 to 24, wherein:

the delay measuring circuit comprises more than one output stage; and

the operation control circuit comprises more than one control stage, wherein
each operation control circuit control stage is connected to a corresponding output

stage.

26. A deskewing circuit having connected to a component and configured to receive
a measured delay signal, wherein the deskewing circuit is configured to at least one of:
detect of an overflow condition in the measured delay signal; and
detect an entry point in the measured delay signal and terminate a clock

signal to the component.

27. A deskewing circuit according to claim 26, further comprising an overflow

circuit configured to deactivate an overflow signal upon the detection of the entry point.

28. A deskewing circuit according to claim 27, wherein the overflow circuit is
configured to generate a selected set of data in response to the detection of the entry

point.



operation control circuit is configured to: receive output signals fromthe
del ay neasuring circuit; and provide a selected output including the
overfl ow signal according to the detection of the overflow condition. 24.
An el ectronic systemas clainmed in any,one of clains 20 toﬂgéwﬂ%@pﬂﬁ%n: t he
del ay neasuring circuit includes a variable delay |ine having nore than one
stage; a th rati o . Cl Y fi t i a first
cel act ed ut pat SrEeRatheBR Akhinktd phinh 20 bR ot S £ RHAT 2 o &
second sekhotld havihputiort than dhesrgd as@hin ditermcl@te/demadtihavoigragrelthane st ages
according to the detection of the entry point. 25. An electronic system as
cl ai med PR SR WIFESIBE clains 20 to 24, wherein: the del ay neasuring
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circuit conprises nore tha e co e, wherein™ each operation
control circuioneebtiterdelaydiregaditise incmmedinedl¢roerd; adr r espondi ng out put

stage. 26. A deskew ng cjrcuit .having connected to conpone a
configured to rec e;l%b‘?eg"%h?f‘é‘é’gﬁ'ﬂlé& Cﬂ’@ﬁﬁveg IQEHICrAGHA é‘%g?tﬁgpﬁtgu%%?gaﬁ ng
circuit is confdapuhedotife at1chRdaE 0 LME dofay 18 0RE theQhteAe@¥Blefdniit condi ti on
in the neasured delay signal; and detect an entry point in the neasured

del ay signal ampdndetentioratfghaenthopdnt. si gnal to the conponent. 27. A
deskewing circuit according to claim 26, further conprising an overfl ow
circuit configured to deactivate an overfl ow signal upon the detection of

the entryopoi M methdB of AyR@SHENMBE trsChal toalskosst Hgndl codipismgafe wherein
the overflow circuit is configured to generate a selected set of data in
response stapshie detection of the entry point. 21 30 Novermber 2006 29. A

deskew ng ci rCrﬁéésur?%g%ﬁ&%?ﬁﬁth%eﬁlh%ifg%tgsg%nag%ﬂd&%ﬁrsec%ﬂﬁ@%laj;ng at | east one of
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final stage of the at |east L ) .
detecting an overflow condition in the measured delay signal, wherein the step

of detecting the overflow condition in the measured delay signal comprises the step

of monitoring the measured delay signal for a selected period to determine an entry

point; and

adjusting an overflow signal when the overflow condition is detected,
wherein the step of adjusting the overflow signal when the overflow condition is
detected comprises the step of asserting the overflow signal if the entry point is not

detected in the measured delay signal for the selected period.

31. A method of synchronizing a first signal to a second signal according to clarm
30, wherein the step of detecting the overflow condition in the measured delay signal

comprises the step of accessing a final portion of the measured delay signal.

32. A method of synchronizing a first signal to a second signal according to claim
31, wherein the step of adjusting the overflow signal when the overflow condition is
detected comprises providing a selected value from the final portion of the measured

delay signal.



one of the delay line and the internediate elenent; and the overfl ow
circuit is configured to generate a selected output fromthe final stage
of the at |east one of the delay line and the internedi ate el enent upon
detection of the entry point. 30. A nejhod of synchroni zi n%maov%brexsiooéi gnal
to a second signal, conprising the steps of. neasuring a delay between the
first sigral gn I: | td . .Si gnal
corres pO% i ngé‘f%e{kﬁg ozggrgggoe@bggﬁgfls;t S%ggf%%t%eﬁ%d}ﬁéﬁgﬁoﬁg\%g gdoﬂglin?i on in

t he nmeasgnefirtiel @mpmisinathe swhef ermirtatiag ah épud sigdataecerding tb hiee weasufddow
condition jn the neasured delay signal conprises the step of nonitoring
the measdeBY s#®rhy signal for a selected period to determne an entry

poi nt; and adjusting an overflow signal when the overflow condition is
detected, wherein the step of adjusting the overflow signal when the
over f | ow3dondiA insthodf spethentidog e dmprsigektotarecatdepgol aegosding ihelathe
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si gnal t QiR pengiftesi@nap gccording to claim 30, wherein the step of
detecting the overflow condition in the neasured delay signal conprises
the step of accessimepi@ring iz mpasurddoielayfsignabforaasotrpaowélayl signal . 32. A

met hod of synchroni,zing .a first si.gnal C i ording to
claim 31, wherein tffrﬁggastf%ﬁh%*npgg?lg%‘ﬁiuﬁég? ﬁ%tggt\?/og{: Iﬂ(%)%/vgfgl g%%ﬁgv\hen t he
overflow condition is detected conprises providing a selected value from
the final portion of the nmeasured _delay signal. 22 ?fO Novepber 2006 33. A

met hod of35syndhmsHiodiot§yrehrenizing difgsgienpblon sseenshyeralRRPTEHEor ding to
| ai m 30, f . i\Si t i nat i i.nput si gnal
Ceor s | GRTRAR DO R Rl SRR it o0 012

according to re el synchroni zing a
first signal tg@ené&aseronitasirghddlaasigealdorrgspoadiakad the B&suretiateddyn t he step of

term nating the input signal accordi n% to the asuy ed1 del ay signal
conprises the dggeébng)gr_l overflow condition in the measured delay signal;

adjusting an overflow signal when the overflow condition is detected; and

terminating an input signal according to the measured delay signal.

36. A method of synchronizing a first signal to a second signal according to claim
35, wherein the step of terminating the input signal according to the measured delay
signal comprises the steps of:

monitoring the measured delay signal for an entry point; and

terminating the input signal upon a detection of the entry point.

37. A measure-controlled delay circuit, wherein the measure-controlled delay
circuit comprises:

a delay measuring circuit configured to receive a clock signal and a delayed
input signal and generate a measured delay signal; and

an operation control circuit having a component and configured to perform the
following functions: (a) detect an overflow condition in the measured delay signal and
adjust an overflow signal, and (b) detect an entry point in the measured delay signal and
terminate the clock signal to the component, wherein the delay measuring circuit

includes a measure delay line configured to generate a status signal upon the detection



nonitoring the nmeasured delay signal for an entry point; and termnating
the i nput signal upon a detection of the entry point. 35. A nethod of
synchronizing a first signal to a second signal, conprising: nmeasuring a
del ay between the first signal and the,,;second signal; ge”ﬁﬁﬁk&ﬁﬁrﬁm6
measur ed del ay signal corresponding to'the neasured delay, etecting an
overfl ow | n rflow

of gnal _wioht eyl phiiRe BRARHGE i Bte,dl TR RE) Kok R ot
si gnal aciaadimigdj et tHeeveErasusigohl de taporse gntie. stk signatet hod of
synchronizing a first signal to a second signal according to claim 35,
wherein the step of termnating the input signal according to the neasured
delay signal conprises the steps of nonitoring the neasured del ay signa
for an entry point; and termnating the input signal upon a detection of
the entry point. 37. A neasure-controlled delay circuit, wherein the
nmeasure-controlled delay circuit conprises: a delay nmeasuring circuit
configured to receive a clock signal and a del ayed input signal and
generate a nmeasured del ay signal; and an operation control circuit having a
conmponent and configured to performthe follow ng functions: (a) detect an
overflow condition in the neasured delay signal and adjust an overfl ow
signal, and (b) detect an entry point in the neasured del ay signal and
term nate the clock signal to the conponent, wherein the delay neasuring
circuit includes a neasure delay line configured to generate a status
signal upon the detection 23 30 Novenber 2006 of the entry point; and the
operation control circuit is configured to receive the status signal and
adj ust the overflow signal in response to the status signal.



