DELAY LOCK LOOP PHASE GLI TCH"ERROR FI LTER BACKGROUND OF THE | NVENTI ON 1.

FI ELD OF THE | NVENTION This invention relates generally to an electronic
device, and, nore specifically, to performng a filtering process for a
delay lock loop circuit, 2. DESCRI PTION OF THE RELATED ART Mbdem i nt egr at ed
circuit devices are conprised of mllions of sem conductor devices, e.g.,
transi stors, formed above a sem conductor substrate, such as silicon. These
A-4- are very densely packed, i.e., there is little space between them
Simlarly, densely packed electrically conducting |ines may also be forned

in the sem cgﬂg ?@p I connecti ons
bet ween sel ecte sem co or ﬁl ce!g(g%g?g?ew COH%UCF%I ng |ines,
circuits capabl e of pekf, 0] =)Ao S,y be created. For
exanple, bits of data fay=test M =fectrical current to a
plurality t LI d rthogonal plurality of word |ines that may
be el ectri nore capacitors in a sem conduct or
menory. The sem conductor menory may be a dynanmi ¢ random access nenory, a
flash mendmis, trezndlqmeelmﬁkeenemié e elsatlore devisenwrdy myrpispadifigalvoripri ses an
array of menory cells, address decoding circuitry for selecting one, or a
group,perfbnﬁihgarf&wﬁngpmb&ssfof odelnpdk happ awvcuitai ti ng data, sensing circuitry
for detecting the digital state of the selected nenory cell or nenory
cells, and input/output lines to receive the sensed data and convey t hat
information for eventual output fromthe sem conductor nenory. |In many

cases  t he yYEHIPFIGR ¥ YHE RELATED ART

Medern integrated circuit devices are comprised of millions of semiconductor
devices, e.g., transistors, formed above a semiconductor substrate, such as silicon. These
vices are ve
packed electrically conducting lines may also be formed in the semiconductor substrate. By
forming selected electrical connections between sclected semiconductor devices and selected
conducting hnes, circuits capable of performing complex functions may be created. For
example, bits of data may be stored by providing electrical cwrent to a plurality of bit lines

and an orthogonal plurahity of word lines that may be electrically coupled to one or more

capacitors in a semiconductor memory.

The semiconductor memory may be a dynamic random access memory, a flash
memory, and the like. The semiconductor memory typically comprises an array of memory
cells, address deﬁoding circuitry for selecting one, or a group, of the memory cells for reading
or writing data, sensing circuitry for detecting the digital state of the selected memory cell or
memory cells, and input/output lines to receive the sensed data and convey that informatien
for eventual output from the semiconductor memory. In many cases, the array of memory

cells will be sub-divided into several sub-arrays, or subsets, of the complete collection of



cells will be sub-divided into several sub-arrays, or subsets, of the
conplete collection of 1 nenory cells. For exanple, a sem conductor nenory
having 16 megabits (224 bits) of storage capacity may be divided into 64
sub-arrays, each having 256K (218) nenory cells. Flash nmenory (sonetines
called "flash RAM') is a type of non-volatile nenory chat can be erased and
reprogrammed in units of nmenory called blocks. O her types of nenory may be
erased and rewitten in smaller units, such as units at the byte |evel,
which are nore flexible, but slower than the bl ock operations of flash

MeNDT embhASAISTEFBY Yximple? mml%ndﬁégfi ,ﬁendwhﬁvﬁagnw HegaOiee ?ﬂ%hs)a%r the

basi ¢ i nput/out put system in a persona onput er . en BI'CS needs to

be ch ] t ) £ (rather
han Boes gLl 82 deﬁnI ff%rb' F R b SR D ndebisflS gt s
menory include digital ceI | ul ar phones, digital caneras, LAN svm t ches,
conput er s, digital set-up boxes, enbedded controllers, and ot her devices

Typi cal |y, i tal ste y st e i se del ay
ook Toop FeHEmerep Bamabes £l AR RASt ddnt Srerotaon gl Pepost Tl gi ¢ al
signals. For exanple, a delay |lock |oop CIrCUIt may be used to align the
Fi si NERTeRRgRFAseA NG rephEramansd ngineia §6 msmary cabiedkblssign MPthenapesiomemory
reference clock signal, to produce a synchronized clock signal. Mny tines,
di gi t slay $e greskd afid mwmtdntmpimilsnumse&wbwes@s ohide diytenlov e, wbiw:braye BpaTes in a
menory unit. It is desirable that these digital signals be synchronized for
pr opefledsiechs sbfwarahar the blacki apatatiode bAfiadhankmbiyo Hashanpmoyas aophranty det ect
unit that detects the phase differences between a plurality of signals. The
out putisedf tot held pdvage] detie elichias tthé Dabibempusanmitosyafeire (RIOS)ei0pegerédnan of

computer. When BIOS needs to be changed (rewritten), the flash memory can be wntten in

block (rather than byte) sizes, making it faster to update. Applications employing flash

memory include digital cellular phones, digital cameras, LAN switches, computers, digital

set-up boxes, embedded controllers, and other devices.

Typically, digital systems, such as memory systems, may comprise a delay Jock loop
that may be used to align the edges of a plurality of digital signals. For example, a delay lock
loop ¢ircuit may be used to align the rising edge and/or the falling edge of a clock signal
based upon a reference clock signal, to produce a synchronized clock signal. Many times,
digital signals from multiple sources access one or more memory spaces in a memory unmit. Jt
is desirable that these digital signals be synchronized for proper access of memory. Typical
delay lock loops comprise a phase detect unit that detects the phase differences between a
plurality of signals. The output of the phase detect unit is then used to affect the operation of
a filter that adjusts the delay of an output of the delay lock loop. Typical delay lock loop
circuits provide a delay block and a delay line (DLL delay line) that implement a delay upon

an input cloek signal to produce a delayed, output clock signal.



a Filter that adjusts the delay of an output of the delay |ock | oop. Typical
delay lock loop circuits provide a delay block and a delay line (.DLL del ay
line) that inplenment a delay upon an input clock signal to produce a

del ayed, output clock signal. 2 Generally, the delay |ock |oops (DLL)
conprise various logic sections that initiate and termnate the

i npl ementation of various delay lines in the delay | ock |oops. A DLL system
may contain various progranm ng or | ogic-based sections to synchronize
various signals, inplenent various aspects of delay stages, etc. Oten,
there is s - maching, t 1L ogi e t-hat j 1 he vario rtio of the
del ay | oc kk?‘%%p‘ h&'gucgeﬁa)%l/%‘raf (%?JO s(t(bé’fl‘gsc.on%g{sg%,%‘né&pﬁégcese g? %Jéﬁa%rm]m{s}%ﬁene IS
provided . in.the delay |ock.loop in order to .inplenent various stages of the
del ay§“€FW’%B ﬂbi/”ﬂéf"é‘ﬁm%‘?;‘k °P86’b9us\fge§?yoh’§escmg;gﬁ dgﬁén]&’}é loggse ‘%U@rfor ed to
perform such phase detection and based upon certain aspects of clocks,

var i o§¥Sten anes comtainheartialls profreErning ¢p 1peie bitedsseatienselet sYNEHIONIfeVEIWB| em t hat
occurs with state-of-the-art inplenentation of delay |ock |oops include the
fact tsteatlsaimpdersenti variohe agjeoGkof delwt stages) erend@Rent hiesro e stateimachaie type del ay

| ock | oop may cause the various |logic sections wthin the delay |ock | oops
t o entefic that plieadtae vetalsgRirtidnelof @eaiERlydockidep oWl |yioliOelstes 00p i S
configured to shift-left or to shift-right, various portions of a clock -may
m st akenly cause a phase control signal to pronpt a shift in a wong
direction due to noise in a clock. Errors in the clock, such as clock
jitters, ddfiehp anphae,desRYiorsshertalis @ravidedr i1 12t €y dbckatooppar atdepnoof the
del ay | ock | oop. Unexpected results resulting fromclock jitters may cause

the vagbRent VATIE s&R6t bPiR defyt heovi@ieyy ik 1dcRABog. 0 Vablis Eldek Gighaly | ock
| oop state. This could lead to

are monitored o perform such phase detection and based upon certain aspects of clocks,

various states of the delay lock loop portions are entered. One problem that occurs with
state-of-the-art implementation of delay lock Joops include the fact that a noise in the clock
that influences the operation of the delay lock loop may cause the various logic sections
within the delay lock loops to enter unintended states. For example, when a delay lock loop
is configured to shift-left or to shift-right, various portions of a clock may mistakenly cause a
phase control signal to prompt a shift in a wrong direction due to noise in a c‘:-].ock. Errors in
the clock, such as clock jitters, due to noise, may also cause a termination of an operation of
the delay lock loop. Unexpected resuits resulting from clock jitters may cause the vanous
logic sections in the delay lock loop to exit the delay lock loop state. This could lead to
unlocking of vanous clock signals, which could lead to errors in data transrmission. As a

result, phase errors may occur and a device using the delay lock loop may malfunction.

The present invention is directed to overcoming, or at least reducing, the effects of,

one or more of the problems set forth above.



unl ocki ng of various clock signals, which could lead to errors in data
transm ssion. As a result, phase errors nmay occur and a device using the
delay lock | oop may mal function. The present invention is directed to
overcom ng, or at |east reducing, the effects of, one or nore of the

probl ens set.forth above. 3 SUMMARY OF THE | NVENTION I n one aspect of the
instant invention, a device is provided for providing a phase glitch error
filter for a delay |ock |oop. The device conprises a delay |lock loop to
provi de an out put signal based upon a phase difference between a reference
signal and a feedback sighfin el av .l Q conprises a filter unit
to provide filtering of “gilﬁfﬁ'lﬁ Ripignal to substantially

reduce a false delay |lock |ogp state. In another aspect. of the instant

i nvent i on, YaCREIRECt o diE IngiaRS IPENHPRA %&érl&?%%@?@? R de%&*@e éﬁﬁc ch error
filter for a delay |ock |oop. The delay |ock |oop provides an output signal
based eupbfilter fphadeay idckdeem cetievire samanpesfacdedaydecklogn 4 pevieenfaugpithack
signal. The delay |ock |Ioop conprises a delay unit, a phase detector, a

f eedbaigraldsdsed/ upon 4 phasadiiHerkndetberwemi 4 referfive siplabyndinif¢edpadvsigred. dhdel ay
line to generate the output signal based upon a reference signal. The del ay
unit fdekab hedk 166pREMBASesa fikgiumitad previéOAlitmlg dihgoisteday phieonitbEsigpRgi ster is
capable of shifting left and shifting right to provide a signal to control a
del ay t@gﬁ;sg,},{i?[}, reB6Ed LEIRARY 14dRQose,ax, unit. The phase detector determ nes
t he phase difference between"the reference signal and the feedback signal.
The phase detector generates at |east a first phase signal and a second
phase signal. The feedback delay unit provides a delay upon a

In another aspect of the instant invention, a delay lock loop is provided for providing
a phase glitch error filter for a delay lock loop. The delay lock loop provides an output signal
based upon a phase difference between a reference signal and a feedback signal. The delay
lock loop comprises a delay unit, a phase detector, a feedback delay unit, and a filter unit.
The delay unit provides a delay line to generate the output signal based upon a reference
signal. The delay unit further comprises a register to control the delay line. The register is
capable of sfting left and shifting right to provide a signal to control a delay operation
performed by the delay unit. The phase detector determines the phase difference between the
reference signal and the feedback signal. The phase detector generates at least a first phase
signal and a second phase signal. The feedback delay unit provides a delay upon a
synchronized outiau.t signal provided by the delay unit to generate the feedback signal. The
filter unit is operatively coupled to the phase detector. The filter unit filters a phase control

signal from the phase detector to provide a filtered phase control signal to the delay unit.

In another aspect of the instant invention, a memory device is provided for providing
a phase glitch error filter for a delay lock loop. The memory device comprises a delay lock

loop to provide an output signal based upon a phase difference between a reference signal



synchroni zed out put signal provided by the delay unit to generate the
feedback signal. The filter unit is operatively coupled to the phase
detector. The filter unit filters a phase control signal fromthe phase
detector to provide a filtered phase control signal to the delay unit. In
anot her aspect of the instant invention, a nenory device is provided for
providing a. phase glitch error ;filter for a delay |ock |oop. The nenory
device conprises a delay |lock |oop to provide an output signal based upon a
phase difference between a reference signal 4 and a feedback signal. The

del ay dnaGKeiDatk SEAN! THEYeRy lddkl186p BEHprided aRTIRY LAig td pﬂowe Rk $6is®Bn@d Pphase
control signal to substantially reduce a fal se del ay | ock | oop state. In yet

anoth S t .t rd is provided for

pr ovi rz{%&g&%ﬁ?é’ gﬁ?l{hgﬁ}] blje cleé%tfélg’g 8@3}2‘% 1?‘gagy %ﬁgck | oop. The system
board conprises a first device and a second device. The first device
conprises a nenory |location for storing data and a delay |ock |Ioop to
provide an out put signal based upon a phase difference between a reference
si gnal and 1 yrlen@H®E Rspspicatabe Inyiaat insendipn) pevetepbeprd drippiided fo previdiag unit to
provide filtering of noise an a phase control signal to substantially

r educes phsakbehdeioafilieofdr 4 ddpy lwkdbep. The syson bdadesompeises a dpardeviceel y
coupled to the first, device. The second device accesses data fromthe first
devi cemmdasgdontpOsvied) The figd ideticpebinpris®th Bigniohe Iddetli @y fdratdeidgoddla alRk EF
DESCRI PTI ON OF THE DRAW NGS The i nvention may be understood by reference to

the fafehmMdeg 1@3&%1;;}%99 dn2k®Bui Bign§iOBhd4ACigoRNa %m bYeréifce ORERRB BO-
drawi ngs, in which |l'ike reference nunerals identify like elenents, and in

- Wi CPeference signal and a feedback signal. The delay lock loop comprises a filter unit to provide
filtering of noise an a phase control signal to substantially reduce a false delay lock loop

state. The second device is operatively coupled to the first device. The second device

~accesses data from the first device based upon an operation performed by the delay lock loop

BRIEF DESCRIPTION OF THE DRAWINGS

The invention may be understood by reference to the following descnption taken in
conjunction with the accompanying drawings, in which like reference numerals identify like

elements, and in which:

Figure 1 15 a block diagram of a system including a device that is capable of accessing

digital signals, in accordance with one embodiment of the present invention;

Figure 2 is a more detailed block diagram representation of a system board including
a memory device of Figure 2, in accordance with one illustrative embodiment of the present

mvention;



Figure 1 is a block diagramof a systemincluding a device that is capable
of accessing digital signals, in. accordance with one enbodi nent of the
present invention; Figure 2 is a nore detailed block diagramrepresentation
of a system board including a menory device of Figure 2, in accordance with

one illustrative enbodi nent of the present invention; 5 Figure 3
illustrates a block diagramrepresentation of a delay lock loop circuit of
Figure 2, in accordance with one illustrative enbodi nrent of the present

invention; Figure 4 is a nore detailed block diagramrepresentation of a

phase detegil Qn -Ci i 0. e W.I. k| trative. o nent of
Phe present $00anuiShbes-p g1B BRERPE R Eellatth 875 hopn b o R s
various states entered hy the delay | ock |Q%p circuit based upon signals

f r om tR@TpReSERIHESE e BaFatisy eEPRLFETUOl NAPLEETBAIAREE™ with one
illustrative enbodi nent of the present invention; Figures 6A-6D illustrate
timng diagrans relating to the various states entered by the delay | ock

| oop circuit, in.accordanc fth one illustrative enbodi nent of the present

i nvent i on; fr§WGEifds # meTe deierisd Block Chhgram g sseRgtion ot EIP’-‘-EITE‘;%@#‘%?HPP &pF¥bent at i on
of the delay unit of Figure 3, in. accordance with one illustrative
enbodiifBsfordince yith sne dhistrativpaspitqdirent of hemrggreingentianyst rat es a fl owchart
representation of the various states traversed by the delay |ock |oop
circuit. Wiile the invention is susceptible to various nodifications and

al ternative forns, ' )
Figure S illustrates a truth table relating to various states entered by the delay lock

loop circuit based upon signals from the phase detection cireuit of Figure 4, in accordance

with one illustrative embodiment of the present invention;

. .

Figures 6A-6D illusirate timing diagrams telating to the various st:
delay lock loop circuit, in accordance with one illustrative embodiment of the present

invention;

Figure 7 illustrates a more detailed block diagram representation of the delay umit of

Figure 3, in accordance with one illustrative embodiment of the present invention; and

Figure 8 illustrates a flowchart representation of the various states traversed by the

delay lock loop circuit.

While the mvention is susceptible to various modifications and alternative forms,
specific embodiments thereof have been shown by way of example in the drawings and are
herein described in detail. It should be understood, however, that the description herein of

specific embodiments is nat intended to limit the invention to the particular forms disclosed,



speci fic enbodi nents thereof have been shown, by way of exanple in the

drawi ngs and are herein described in detail. It should be understood,
however, that the description herein of specific enbodinments is not
intended to limt the invention to the particular forns disclosed, 6 but on
the contrary, the intention is to cover all nodifications, equivalents, and
alternatives falling wwthin the spirit and scope of the invention as
defined by the appended cl ai ms. DETAI LED DESCRI PTI ON OF SPECI FI C EMBODI MENTS
Illustrative enbodi nents of the invention are described below. In the

I nter %t fthe %} Ay e § Entﬁ:lnl is ftc?@%\%rr%ﬁ rﬁgdlﬁ?atﬁ)ﬁg Uil TS TR LAV AT ©

descri bed I's spec Ication course be appreciated that in

he devel f h
| o oL TR e e fod e 8 RSl BuSiine PSSR THEUevel oper s

specific goals, such as conpliance with systemrel ated and busi ness-rel ated

constraints, V\/ni ch will vary fromone inplenentation to another. Moreover,
it will be appreciated that such a devel opnent effort m ght be conpl ex and
ti me- consunm ng DELAILE EP THN F SHE NidSaki ng for those

of ordinary skill in the art haV| ng the beneflt of thls di scl osure.
Synchroni zati on between nmultiple digital signals in a digital systemis

i nport ant flBestrative ensiodinesntshahdiee ofventiay bzl dedatiteed Gfloen, IndEleaiptdrest kofl oops
are enployed to synchronize digital signals. Enbodiments of the present

i nventdlony,piod dil deatines of Aphana ivblethetafioh bfeadek@ibed i thds SpeaificagognBlwitind/ or a
phase control signal generated by using the clock signal. The phase control

si gnaloficeutds 86 appredfatedCthattinQhO B&RPnRAt 8f ady fRhadtdaPelbbAaRAL, Bulnerdsr cui try.
A clock signal may affect the operation of a phase detection systemthat is
part Qfpfntiakdbnlspedifit @@Bsions must be made 1o achieve the developers’ specific goals,

such as compliance with system-related and business-related constraints, which will vary

from one implementation to another. Moreover, it will be appreciated that such a

development effort might be complex and time-consuming, but would nevertheless be a

routine undertaking for those of ordinary slill in the art having the benefit of this disclosure.

Synchronization between multiple digital signals in a digital system is important for
accurate exchange of digital data. Often, delay lock loops are employed to synchronize
digital signals. Embodiments of the present invention provide for implementing a filtration
of a clock signal and/or a phase control signal generated by using the clock signal. The phase
control signal 1s used to affect the operation of a delay lock loop (DLL) circuitry. A clock
signal may affect the operation of a phase detection system that is part of a delay lock loop
circuit. Often, the phase detection circuit provides a signal relating to a particular phase that
15 used by various logics in the DLL to enter various states associated with the DLL circuitry.
Jitters or other noise problems in the clock signal may prompt the phase control signal to

cause the DLL circuit to enter undesirable states causing signal locking errors. Data



circuit. Oten, the phase detection circuit provides a signal relating to a
particul ar phase that 1is used by various logics in the DLL to enter various
states associated with the DLL circuitry. Jitters or other noise problens
in the clock signal may pronpt the phase control signal to cause the DLL
circuit to enter undesirable states causing signal |ocking errors. Data 7
transm ssion may be conprom sed as a result of inproper operation of the
delay lock loop circuitry. Enbodi nents of the present invention provide for
Filtering the phase control signal such that any potential jitters clue to

NOi S€ i disinitGiofiHEAbe WOHbANIMA &3 SRURD T RABEF Lﬁé}amséhém@ de®ly BePhdopState in

the DLL circuitry. In one enbodi nent, a counter maybe 1 nplenented into the
filter, §L&§hthat a mnimm predetermned tinme period of an assertion of a
ol

cire . . . . ) .
phase con signal is required before an actual assertion is recognized.

This filtration.may result in nore correct state transitions in the DLL
circuitry. When a noise or jitter effect is not present in the clock

signal, th L,.of e di ments .of t.he present inventjion ,would then aqperate
"I98 ot e HRRER O RiF Brena ipren nads oW B Rghe phEH rores] SdBde not
adversely affect the normal operation of the DLL circuitry. Referring to
Fi gur eueh that gyoRqtentiahBiterRips toanaisesipdhg signpl would naj seyssraddnadvertent cBaRgsnce
wi th one enbodi nent of the present invention. The system 1.00 conprises a
first deik statelip the Phi.clicuityy. dnene sinbddiment, 2 congter o e smplemestedriytadevi ce
130 capable of storing data. In one enbodi ment, the nenory device 130 may
be a duaéites sndniietn adoiessn pedeteymingdRAN) penad $if ah iassert@ordain poase ssntmEnor y
(SRAM), a doubl e-data rate synchronous DRAM

signal is required before an actual assertion is recognized. This filtration may result in more

correct state transitions in the DLL circuitry. When a noise or jitter effect is not present in

the clock signel, the DLL of embodiments of the present invention would then operate in a

normal fashion. In other words, the presence of the filter does not adversely affect the normal

operation of the DLL circuitry.

Refernng to Figure 1, a block diagram of a system 100 is illustrated, in accordance
with one embodiment of the present invention. The system 100 comprises a farst device 110,
which, in one embodiment, may comprise a memory device 130 capable of stonng data. In
one embodiment, the memory device 130 may be a dynamic random access memory
(DRAM), a siatic random access memory (SRAM), a double-data rate synchronous DRAM
(DDR SDRAM), a Rambus™ DRAM (RDRAM), a FLASH memory device, or the like. The
first device 110 may be encompassed by a controller 105. In one embodiment, the controller
105 may be a memory controllet, a computer system, such as a PC-computer, and the like.
The first device 110 may be accessed by a second device 123, which, in one embodiment,
may be an accessing/access device. The second device 125 may send addresses on a line 135

to the first device 110. The first device 110 may then provide data to the second device 125



(DDR SDRAM), a RanbusTM DRAM ( RDRAM), a PLASH nenory device, or the like.
The first device 11.0 nay be enconpassed by a controller 105. In one
enbodi ment, the controller 105 may be a nenory controller, a conputer
system such as a PC-conputer, and the like. The first device 110 nay be
accessed by a second device 125, which, in one enbodinent, nmay be an
accessi ng/ access device. The second device 125 may send addresses on a line
135 to the first device 110. The first device 110 nmay then provide data to
t he second device 125 8 on a line 140. The first and second devices 110,

125 ey 20RENBO.SFhe fif®Rid &onthiidvicedq 1021281hay cfhprite GRBRirBuHel 5 c(aprmda udi ng
code) stored in the nenory device 130 of the first device 110. he second

devi cgr e HRY altf (ReMafpVdoe) LBk HagE Ry bE el dRict Proe dat a,
read glat aSW % (ﬁ Mggjgrr%l g)s of t] e sg{ccgﬁcri); Sée‘@f‘%e 125 r?ay Tinclwucede but are
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The cqntrol it 120, in ne enbodi ne t he ove aII oeratlons
of th “s%"cB?l‘g‘ es) 9§ el%?&???ﬁﬂﬁ‘@%ﬁf? ‘gs]ﬂgg%&ﬂlar’iﬁnﬂéﬁ’ﬁ"tteﬁ nd from
the first deV|ce 110. The control unit 120 may conprise a m Ccroprocessor, a
m cr o6ONPWE | 2 camgradiagiclephons, ghdeleyisionesswrio, a cplewioinss orpasandl disiel udi ng
one or nore mcroprocessors or controllers), a nenory controller, or other
cont r efsistant,comgpwbikreyvidhyarclaBe liken one enbodi nent, the first device 110 may be
a nmenory chip device, such as a DRAM device, an SRAM devi ce, a FLASH nenory

device, and the like. In one enbodinent, the first device 110 may be a

menory chip device that nay be inpl enented
The control unit 120, in one embodiment, may manage the overall operations of the

second device 125, including writing and reading data to and from the first device 110, The
control unit 120 may comprise & microprocessor, a microcontroller, a digital signal processor,
a processor card (including one or more microprocessors or controllers), a memory controller,

or other control er computing devices.

In one embodiment, the first device 110 may be a memory chip device, such as a
DRAM device, an SRAM device, a FLASH memory device, and the like. In one
embodiment, the first device 110 may be a memory chip device that may be implemented
into a digital system, such-as a computer system. In an alternative embodiment, the first
device 110 may be an external memory, such as a memory stick, and may be accessed when
inserted into a slat (not shown) of the second device 125. When inserted into the slot, the
second device 125 may provide the appropriate power and control signals to access memory
locations in the first device 110. The first device 110 may be external to, or intemal (e.g.,
integrated) to, the second device 125. The second device 125, which may be a computer

system, may employ a first device 110 (in the form of a memory device) that is integrated



into a digital system such as a conputer system In an alternative

enbodi nent, the first device 110 nmay be an external nenory, such as a
menory stick, and may be accessed when inserted into a slot (not shown) of
t he second device 125. Wien inserted into the slot, the second device 125
may provide the appropriate power and control signals to access nenory

| ocations in the first device 1,10. The first device 110 nay be external to,
or internal (e.g., integrated) to, the second device 125. The second device
125, which nay be a conputer system may enploy a first device 110 (in The

f or m Qiithih (EBHpue kY Gen tbRttke dsiai(BEe PIOEHYasi inplut/Bhiput {18temdipelited $ystem to
store data (e.g., BIOS (basic input/output system) related to the conputer
syst e Qi MW to Figure 2, a nore detailed block diagram depiction of
t he neﬁ%}yﬁ 5€8¥ce 130 in accordance with one illustrative enbodi nent of the
present invention is provided. In one enbodinment, the nenory device 130
conprises a nenory controller 210, which is operatively coupled to one or

mor e menoryy, Ad hoSo (Q%QLbreTﬁ‘g f@&éfai?é&“lﬁlfngll gﬁrém‘? H00ilBn Bnggc' Indfhofy rcui try

t hat provides dccess uch as storin extracting data to -~ and from
t he mgnor rtions 220) to control operations of -the nenory device 130. The
R R A e e g TR L e
capabl e of storing . data. Proper tinming of the data signals carrying data
from PH néi‘)?nbé’r“tbP%W"z‘?d{’? Inciren dFvics hisamarises AJRRRARTY SRBURH Ay . For
exanple, if the period of the control clock is 5 nanoseconds, and the data
i s t oMbichda gperatively canried) topneeiemyrenBRIVERRyBoRsf 240n e TROMEMETY eqriiokler

210 may comprise circuitry that provides access (e.g., such as storing and extracting data to

and from the memory portions 220) to control operations of the memory device 130. The

memory portion 220 may be an array of memory storing modules that are capable of storing

data.

Proper timing of the data signals carrying data from the memory portion 220 is useful
in extracting data accurately. For example, if the period of the control clock is 5
nanoseconds, and the data is {0 be sent or received on every clock edge of the control clock
on a line 2135 (e.g,, as in the case of a double data rate [DDR SDRAM]) then there is a 2.5
nanosecond maximum timing window available to send or receive the data. Therefore, a
delay lock loop may be employed to synchronize various digital signals (e.g., operation
clocks, data signals, e/c.) to ensure that data access is performed within acceptable timing

windows.,

In one embodiment, the memory portion 220 may comprise a delay lock loop circuit
230. In alternative embodiments, the delay lock loop circuit 230 may reside in other portions

of the memory device 130, such as in the memory contwoller 210. The delay lock loop circuit
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on a line 215 (e.g, as in the case of a double data rate [ DDR SDRAMJ) then
there is a 2.5 nanosecond maxi mumtim ng w ndow avail able to send or
receive the data. Therefore, a delay |lock | oop nay be enployed to
synchroni ze various digital signals (e.g., operation clocks, data signals,
etc.) to ensure that data access is performed within acceptable timng

w ndows. I n one enbodi nent, the nmenory portion 220 may conprise a delay | ock
|l oop circuit 230. In alternative enbodinents, the delay |ock loop circuit
230 may eside j n ot her por f .the devi ce such as in the
menory % fﬁ?‘?ﬂ"‘f’iﬁrofolfﬁh“? P é"I? of gtﬁit“ll 865n50| rr?ﬁn‘ﬂ“cnlbfé 69O pAH Y of

| ocking e plurality of digital signals based upon a reference or a control
cl ock ehdaommbmzii{# A deleaeenanief Bvdhe Bylay Aeckdioppyrirbwit 1230 sory e peedite 230
may be used to synchronize the output signal carrying data fromthe nenory
porti omyrRBfbrize the @xper sighal @hotlg, dasudhmshaneary @ortidno2k0 dernvetkriaslom a
system cl ock. The nmenory portion 220 is 5 capabl e of providing one or nore

out put cREENAICH 450 E&e\rm&ww%wmdq QI sy3%h BR3RI TROReAory 8hRTRMO far
control clock received by the menory portion 220. The reference/ control

gl ock @ﬂ.bf’eoénf' e;%m%ﬁ% i %f%o%e@ﬁﬁlﬁtﬁg%oﬂxo glgev m%@?)é%on%%wc{]?id Gh@%@m@‘“d/ or

froma ont r ol

ives, a cl ock

e hﬁz%ﬁgwﬁf Eorigy FE"BEF‘E%&"CF}&#&{TE"EB%{ Spiisf 2282 Tk R e tE S e SR 0B 0,

circuit 23Q is_capable of utilizing the control_clock on the Iine 215 and

provi dPRG HRE 20aepad b%)ﬁt‘fﬂﬁl"‘t’fﬁl@’eﬂ'etrﬁﬁm‘l’i‘é’ EHHRHEN 28) BRKCDOF 2|GORBCDYE. The

menory controller 210 may use the output that is synchronized to the contro
external 1o the memory device 130, such as the control unit 220,

In one emnbodiment, the memory portion 220 receives a control clock on the line 215

10 from the memory controller 210. The delay lock loop circuit 230 is capable of utilizing the
contro) clock on the line 215 and providing an ouiput synchronized to the control clock on a

line 225. The memory controller 210 may use the output that is synchronized to the control

clock on the line 215 to supply data to outside sources, such as the second device 125 and/or

various cotnponents associated with the first device 110 (see Figure 1).

15 Continuing to refer to Figure 2, improvements in delay lock loop synchronization of
digital signals may result in more accurate and efficient stoning and/or extraction of data 1o
and from the memory portion 220. The delay lock loop circuit 230 is capable of aligning the
mput edges and/or the output edges of various digital signals based upon the contro) clock on
the line 215. The delay leck Joop circuit 230 is capable of performing a phase detect function

20 based vpon the control clock on the line 215, and creating a feedback loop to lock the edges
of a plurality of digital signals. Using the delay Jock loop circuit 230, multiple signals may

be synchronized for effective and accurate transmission of data.
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clock on the line 215 to supply data to outside sources, such as the second
devi ce 125 and/or various conponents associated with the first device 110
(see Figure 1). 15 Continuing to refer to Figure 2, inprovenents in delay

| ock | oop synchroni zation of digital signals nmay result in nore accurate
and efficient storing and/or extraction of data to and fromthe nenory
portion 220. The delay lock loop circuit 230 is capable of aligning the

i nput edges and/or the output edges of various digital signals based upon
the control clock on the line 215. The delay lock loop circuit 230 is

capabl e of ApQRéRK H Mine DhARAMERLRCA=VIUNEId Ay 3R DEssda UDaEn!fiereand T o

clock on the line 215] d creating a feedbac oop to lock the edges of a
I . gl . ‘ : f he. ok . . 0
i 7 Pl b b B ne B ol s BRI LR Saloi Bo it 28 iy B

transm ssi,on of data...11 As shown in Figure 2, the nenor evi ce may be
et Bt th 3 Q2L 2 CERED, SEpEP AT Gampiet heBeatey i TBRo! v o

processor 206. The system board 205 may be a notherboard that is utilized

in a GARPEL|E MRS SISIEN, & HOPRBIONSOEIPEHE SYSHR P BEINgI CEoMPK T¢I e

conputer system a workstation conmputer system a mainfranme conputer system
an Appb &pplsrrpmipeter systdms m postaplercoaiphiter,cobipat &rd tha lIRDAThamgmokecdntiodier The
menory controller 210 is capable of receiving and executing nmenory access

f unct Rblsis i capatsle pahseceiving iandt exeehiioNSnémoy bbsprio@RMor in2 OGpordseetpr ocessor
206 may conprise a nenory access controller 208 that is used by the

pr ocegfiaictZA® fidin A Biceeddat 206.N m&epmmryzmmazewmse BumeR@rnaveetd Figure
3, a nore detailed description of the delay |lock loop circuit 230 is

il usEérﬁfo?lgr 208 N6 u IO OB essh B8 i@¥esh Q&Y i) BRPn&GhES Helic€380.cONPri ses a

del ay uni

Tuming now to Figure 3, a‘ more detailed description of the delay lock loop circuit
230 is illustrated. In one embodiment, the delay lock loop circuit 230 comprises a delay unit
310, a feedback delay unit 340, and a phase detector 320, and a filter unit 350. Some portions
of the delay lock loop circuit 230 are not shown as to not obscure the present invention,
however, those skilled in the art having benefit of the present disclosure would be able to
implement all portions of the delay lock loop circuit 230 and remain with the scope and spint

of the present invention,

The delay unit 310 provides a delay based upon a reference clock, which may be the
control} clock on the line 315. In one embodiment, the delay unit 310 implements a delay
adjustment onto the reference signal {e.g., a reference clock signal) on a line 305. Although a
single block (block 310) is shbwn to represent a delay implemented onto the reference signal
on the line 305, it would be appreciated by those skilled in the art having benefit of the
present disclosure that there may be a plurality of delay stages with the delay unit 310. For

example the delay unit 310 may include a course delay and a fine-tune delay that may be
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310, a feedback delay unit 340, and a phase detector 320, and a filter unit
350. Sone portions of the delay lock loop circuit 230 are not shown as to
not obscure the present invention, however, those skilled in the art having
benefit of the present disclosure would be able to inplenment all portions
of the delay lock loop circuit 230 and remain with the scope and spirit of
the present invention, The delay unit 310 provides a delay based upon a

ref erence clock, which may be the control clock on the line 315. In one
enbodi ment, the delay unit 310 inplenents a delay adjustnent onto the

r ef er gBsRatsly@atrol( W the ela§lOUkABEEciedCI3 05 TR gnaDBelayed HyBe ARy uidtt hough a
single&%?ocg (block]%EO) is?shomn&fo r epr esent éﬁhelafé ngpgnent%d onto the

ref er o] 0 I: i | dy. pr skilled
ot ho 1ot PR 0 shiteor R, o blndt' £ 19 38070 Bifhetech g b
plurality of dela ages with the delay unit 310. For. exa t he del ay
O t St e A e ised Gy g S e o ok vy be 15
separately controlled by the delay lock loop circuit 230. The signal del ayed
by t héneesirydevipg $30.310 is provided as a synchronized output signal on a |ine
315. The synchroni zed output signal on the line 315 may be used to clock in
and out various data lines to and fromthe nenory device 130. The feedback
delay unit 340 provides a feedback delay for the_ phase detector 320 on a
line 317. iThederdbashorsdinint 34Q providen adexsihncketeleifos the Bhagmartesiar 8HOP| ne 315
i s delayed by the feedback delay unit 340. The phase detector 320 detects a
phase adiief3d7ede enbembedment dhe voflvrvired oglpyreignad onttheling A BeBlayediby he
signal fromthe feedback delay unit 340 on the |ine

the feedback delay unit 340. The phase detector 320 detects a phase difference between the

reference signal on the line 305 and the signal from the feedback delay vnit 340 on the line

317. The phase detector 320 provides a signal that indicates the phase difference between the

reference lock and the feedback clock on the line 317. The phase detector 320 provides a

delay signal to the delay unit 310, which may be based on 2 control signal sent to the delay

lock loop circuit 230.

The output of the delay lock loop circuit 230 provides a synchronized output signal on
the line 315 for providing synchromized extraction of data to and from the memory device
130. Generally, the delay lock loop circuit 230 provides a first order control system that is
generally stable and does not generally accumulate substantial phase error. In one
embodiment, the absence of a significant phase error may be due to the elimination of a
voltage control oscillator, which may cause jitter(s) in the resulting transfer function. In one
embodiment, as compared to a voltage control oscillator, the delay lock loop is generally not

a frequency synthesizer and 1s typically more immune to noise.
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317. The phase detector 320 provides a signal that indicates the phase

di fference between the reference |ock and. the feedback clock on the line
317, The phase detector 320 provides a delay signal to the delay unit 310,
whi ch may be based on a control signal sent to the delay |ock loop circuit
230. The output of the delay |lock loop circuit 230 provides a synchronized
out put signal on the line 315 for providing synchroni zed extraction of data
to and fromthe nmenory device 130. Generally, the delay lock loop circuit
230 provides a first order control systemthat is generally stable and does

not gener aithy delag Wikl Ft0eaisd behpidek al repRAS S0L1H Provilid s QlRB1y hibaslilerent, the
absence of a significant phase error may be due to the elimnation of a

vol t agglrnctfg[Pr&ﬂ ke ARCInERLATZEd Wﬁ%ﬁ?%ﬂ??’cn@g $Re a5t g’hgagégkt@r ?@'ﬁ 2 §HMd | ng

transft nction. I'n one enb as conpare vol tage”control

oscillator,.the delay loc op .S generally not _a ftrequency synthesizer
ond 1 LG g ief teaifinans BBy bS8 B ety By mBy b R e o tbrpr | ses
a register 307 to provide a delay shift to left or right to provide the
synchfe/ay zlsaests pHariysghit inghe refsten Bay daggle i enablypk isablg yariens deiey d
various bits (e.g., the register 307 may be a 4-bit register) that nmay be

at t achisthens tpampdersent die ldalpy edre prestcy. sigiaali olke bits du ithe rémisteredPsmmay by toggl e
to enabl e or disable various delay elenents to inplenment a delay on a cl ock
si gnaindichhige bf various ddtes eregred byrth8aglaymyittda 0. iFudice ahplepthefdelarimnull&t at es
entered by the delay unit 310. For exanple, the delay unit 310 may enter a
shi p- hel/tentet atshifi-Rftshité, ta- shifghlghisdrat e shaft-9¢it-1 80 Hedrtes ke, daggd3sstqle, and a
phase-equal state. The phase-equal state nmay indicate that a reference

si gnakiandriz fHRedbafeK s8ieana ifd®U® that a reference signal and a feedback signal have
substantially the same phase and may be synchronized. A more detailed illustration and

description of the delay unit 310 in accordance with one embodiment of the present invention

1s provided in Figure 7 and accompanying descniption below.

The filter unit 350 in the DLL circuit 230 is capable of filtering a phase indication
(i.e., a phase control signal) signal from the phase detector 320. The filter unit 350 monitors
the assertion of one or more phase indication/control signals, such that the implementation of
the delays provided by the delay unit 310 is effectuated based upon the filtered version of the
phase indication/control signal, The filter unit 350 would then provide normal operation of
the DLL circuit 230 in the absence of any errors in the clock signal that would prompt a false
phase indication signal. In other words, a glitch in the reference signal may prompt a false
phase control signal by the phase detector 320, which may then be filtered by the filter unit
350, thereby preventing the delay unit 310 from causing the DLL circuit 230 to enter an
unknown or undesirable state. This provides for reducing the possibility of errors in the

synchronized output signal 315. A more detailed illustration and description of the operation
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substantially the same phase and may be synchroni.zed. A nore detailed
illustration and description of the delay unit 310 in accordance wth one
enbodi ment of the present invention is provided in Figure 7 and
acconpanyi ng description below. The filter unit 350 in the DLL circuit 230
is capable of filtering a phase indication (i.e., a phase control signal)
signal fromthe phase detector 320. The filter unit 350 nonitors the
assertion. of one or nore phase indication/control signals, such that the

i npl enentation of the delays provided by the delay unit 310 is effectuated

based olﬂpﬂﬂoﬁ@?oﬁldntedfeﬂwvbw eitaflf 28beis praamied s ahi paHeNigREs Shgnal . The
filter unit 350 would then provide normal operation of the L circuit 230

in the £ 6 in the clock signal that would. pronpt a false
ﬁ%ﬁ%ﬁ%ﬂgg scii i{o 5]9{vs

phase 1 n si I'n other words, a glitch in the reference signa
may pronpt a false phase control S|gnal by the phase detector 320, which
may then be filtered by the filter unit 350, thereby preventing the del ay

It 310 ”OFPu 89 4 BE ? OgruPHt Skl l'rteﬂ%%;g]c&& gf‘ §as@’?1}gte‘éﬂ£§f&8ml % tq‘f\ﬂgs' rable

state. This |des r educi 0SSl
synchr, zed put d scription
of 1 héﬁgp@r%\“ T Y A S T U R o o
bel ow variqus figures and accq ng description Turning now to
Fi guré’ ase %@P%Fiw bHOQEPTRRIES Y 2B Salaﬁahafséndd@ﬁ lagse S ﬁﬁéﬁﬁ%éew the DLL
circuiit 230 in accordance wth enbodi nents of the present invention is
i |1 ustimpleaynt FRate epesyonduewded oi the PEdi eira023onter derty\afraxplagatent ehes and
del ays, such as NAND del ays, to inplenment a state operation provided by the
DLL cilinutedtnu2@@r ofFovmpdrgnistaye dlustraiotl am &iguom 4ahowever, 1t would be appreciated

by those skilled in the art having benefit of the present disclosure that various other circuit

portions, such as latches, delays, and other logic wunits, may be implemented into the phase

detection circuit 400 and remain within the spirit and scope of the present invention.

The phase detection eircuit 400 comprises a first latch 410 and a second latch 420.
The first latch 410 provides an output signal, PHASE 1 on a line 445, which is provided to
the delay unit 310. The second latch 420 provides an output signal, PHASE_2 on a line 455,
which is provided to the delay unit 310. In one embodiment, the PHASE 1 and the
PHASE_2 signals may be used to provide various signals to cause the register 307 to perform
a shifi-left function, a shift-right function, or a no-shift function. These signals are described
n further details below. The input to the first latch 410 is a DLL_CLOCK signal on 2 line
435, which is sent to the D input of the first laich 410. The clock DLL_CLOCK on the line
435 is a DLL clock signal that drives the operation of the phase detect signal. The clock
DLL_ON on the line 435 is sent to a NAND delay unit 430. The NAND delay unit 430 may

comprise various NAND gates among other logic gates to provide a NAND delay to the
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| imted nunmber of conponents are illustrated in Figure 4, however, it would
be appreciated by those skilled in the art having benefit of the present

di scl osure that various other circuit portions, such as |atches, delays,
and other logic units, nmay be inplenented into the phase detection circuit
400 and remain within the spirit and scope of the present invention. The
phase detection circuit 400 conprises a first latch 410 and a second | atch
420. The first latch 410 provides an output signal, PH ASE 1 on a |ine 445,
which is provided to the delay unit 310. The second | atch 420 provi des an

out pupyrg! K Biohail : L1dv=ADI145 % [ [ Mifed; epfel ay
uni t %{,%_@:E?G%gn gjg#b? I melr?'? q (fc%dga HSR&%E%lL %%’?EléhS{Pﬁ%Aé_% g}lgﬁg?g th gt ay be
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signals are described in fitrther details below. The input to the first
latch 410 is a DLL CLOCK signal on a line 435, which is sent to the D input

of the fir c c ‘ on the lihne 35 1S a L cl ock
si gnal tha?k%l' ?&e@ L%ﬂ%%ﬁ‘g‘?:ﬁ ﬁﬁo%kﬁg% %E sgﬁktgc“{)e ilaﬁélc’%t%seecgﬁ%ck

DLL_ nthe line 435 is sent to \ND del ay uni t 430. The NAND del ay unit
230 T 20 A B SRR e L0 ANB G COTRAel By OB LSk S G o o
NAND delay to the 15 DLL-CLOCK signal to provide a del ayed DLL- CLOCK- DELAY
si gnak log 45| iThe laeb. clogk angnthe dfiadilREK siginb TNAND shddiysiensi of 4BBstEr ovi des a
fire delay for the DLL circuit 230. The DLL_CLOCK DELAYsignal on the line
425 | syssamtloth thahena® bergravided td hdesecinndpotaang thedRDL clineit 230 s Thanatch he
second | atches 410, 420 are controlled by a latch clock signal on a line
415. Thek loathlift aCk chuells tHeeD DhputCoOf¢ Gispand sdrdyd DRclsdd oy 430.00ke @ a

mast er
outputs of the first and second latches 410, 420 respectively provides the PHASE_1 and the
PHASE_2 signals on the lines 445 and 4535, The PHASE_1 and the PHASE_2 signals may

be used to define vanious signals that would implement the shift-right state, the shifi-lefi state,

the shift-left-180 degreess state, or the phase-equal state,

Turning now to Figure S, a truth table that provides the decoding of the bits assoclated
with the PHASE_1 and the PHASE_2 signals, is provided. It would be appreciated by those
skilled in the art having benefit of the present disclosure that various other latches may be
used that would provide for additional shifi-right or shift-lefi accuracy using more than two
bits to define more than two phase signals (FHASE_1 and PHASE_2). Implementation of a
system with more than two phase signals may be used by those skilled in the art having
benéﬁt of the present disclosure and remain within the spirit and scope of the present

invention.

In one embodiment, when the PHASE_1 signal and the PHASE 2 signals are at logic

high, the result would provide a shift-left signal for use by the DLL circuit 230, as shown n
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system cl ock that may be provided to a device incorporating the DLL circuit
230. The latch <clock on the line 415 clocks the D inputs of the first and
second | atches 410, 420. The Q outputs of the first and second | atches 410,
420 respectively provides the PHASE-1 and the PHASE 2 signals on the lines
445 and 455, The PHASE | and the PHASE 2 signals may be used to define
various signals that would inplenent the shift-right state, the shift-left
state, the shift-left-180 degrees state, or the phase-equal state. Turning
nowto Figure 5, a truth table that provides the decoding of the bits

assOCipghRels. mrtnaﬁjt%vﬁﬁﬁsslf qngattagtcﬁt-@ﬁwpﬁhseab%samég]eﬁawﬂ%ﬂowht woul d

be appreci ated by those 'skilled in the art having benefit of’ the present
di scl gs Qus At t her ( used -t hat Vi e for
add t T Elre T R0 RSN 2haar SR pst iR i YRR BLES 61 o
def| n hase signal s (PHASE | _and_PHASE tation of
?@g%%et’ﬁﬁ%hm%t ﬁl&%sgh@ge 1§Wgwa|ﬂ§e Rel§SBe? iead lwlsemfsws M1 ed in
the art having benefit of the present disclosure and renmain within the
spi ri thearsauls wopld by ashdt-peisegmal piovideditp die DA orraitedidodiinelly, whenethet he
PEASE | signal and the PHASE 2 signals are at logic high, the result would
provi & ASIsHi figrdl éf tt bggnlav frdrthaPHABE 2hegial lis s logisi HigR30shifisighd®A in 16
Figure 5. Simlarly, when PHASE-1 is at logic high and PHASE 2 is at |ogic

| ow, adlsgrebeignal ispréviged & the Dillecik@stiI0. WBidtdoflg taoin:ee achdajor definiak bei ng
asserted for use by the DLL circuit 230. Wien the PHASE i signal is at

| 0gi ¢ thPVelaPdnift Renibll ARsfraed $h Qméth‘c'§ éttD?_qoa,t sh@g gfgnttewn?:y taegdcegad.t woul d
be a shift-right signal provided to L circuit 230 I nally, when the
However, any number of signals may be used to define the shift-right or shift-left commands
to progressively implement a more accurate implementation of delays provided by the
embodiments of the present invention. Therefore, if additional latches were implemented
into the phase detection circuit 400 of Figure 4, the truth table illustrated in Figure 5 would

comprise more phase signals, thereby a greater number of results or assertions would be

provided in order to implement more detailed or fine-tuned delays.

Turming now to Figures 6A-6D, various illustrations associated with the different
results from the combination of the DLL_CLOCK and DLL_CLOCK_DELAY signals is
illustrated. It should be noted that the ultimate result of the DLL_CLOCK and
DLL__CLOCK_DELAY signal being processed by the first and second latches 410, 420 {see
Figure 4) are the generation of the PHASE 1 and PHASE_2 signals, which control the
various state of the DLL circuit 230. Figure 6A illustrates a shifi-left result/state caused by
the DLL_CLOCK, and the clock DLL_CLOCK_DELAY and the latch clock signal. Upon a
transition from zero to one of the latch clock on the line 4185, the PHASE_1 and PHASE_2
signals are at logic high, which results in a shift-lefl signal assertion, which provides a shift-

left state.
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PHASE-1 signal is at logic low and the PHASE 2 signal is at logic high, a
shift-right-180 degree signal is provided to the DLL circuit 230. Since
only two bits are used for defining the delay shift control illustrated in
Figure 5, only four such signals nmay be decoded. However, any nunber of
signals may be used to define the shift-right or shift-left conmands to
progressively inplenent a nore accurate inplenentation of delays provided by
the enbodinments of the present invention. Therefore, if additional |atches
were inplemented into the phase detection circuit 400 of Figure 4, the

truth tabl gihld 68 IRkEMed ﬁ':af LS t%e'f_tra)‘\@%ﬁ’ of mwhsgoaz%mmhﬁ&ea 5] S&ﬂ' S,

t hereby a greater nunber resul'ts or assertions would be provided in

or der. kﬂg@ﬁ%&ﬂ&@%ﬁﬁ; bR Qerld BE- ﬁngﬁg% 984 3y sy THENDE AAWLO

Fi gures 6 vari ous assocrated w t ent  results

fromt o a of .t . AY signals is

i |1 ust ’a‘rég%)#? @ﬁ% ﬂﬁé’f‘ Fethe qﬁ%ﬁéslﬂ CL‘@ Etse SR P SERl S0 oK
and DLL_CLOCK DELAY signal being processed by th rst and second | atches
410, @afrkeée\yhlcmpgwé%49 Phfse-cdnd %@ﬁerhatﬂinéﬁta@r ﬂwBHﬁSEsE si1gnghip PHAGE 2
signal s, which control the various state of the DLL circuit 230. Figure 6A
i | | usthigh asl the PHIASE Refignat ssatlagictoat. eAsdlistatedin Fighe G upCh G@Kranaitivnt he

cl ock DLL_CLOCK DELAY and the latch clock signal. Upon a transition from
zero ta thniatchicidckenlths tite 41 Ofkmaowitd Bighi waerhs DI &CIRDOREs: ghahol tHeHREE- 2
signals are at logic high, which results in a shift-left signal assertion,

whi ch p5aY indass tesDLit cLOER THIA € sighdl drl @ 1ige BB adel 2k Uihd RS shifidtighipon t he
transition of the latch clock on the line 415 from

signal is asserted, thereby prompting a shift-right state. In this state the PHASE_1 signal is at

logic low and the PHASE_2 signal is also af logic low. As illustrated in Figure 6D, upon the

transition of the latch clock on the line 415 from low to high, when the DLL_CLOCK signal

on the line 435 is at logic low, and the DLL. CLOCK_DELAY signal on the line 425 is at

logic high, the shift-right-180 degree signal is asserted. In tlus state the PHASE 1 signal is at

logic low and the PHASE_2 signal is at logic high.

The operation of the DLL delays implemented by the DLL circuit 230 is influenced
by the assertion of the shift-left, phase-equal, shift-right, shift-right-180 degrees signals
descnibed in Figure S and Figures 6A-6D. Therefore, for the embodiment illustrated in
Figure 4, four pbssible states caused by the phase detection circuit 400, the shift-left, the
phase-equal, the shift-right and the shift-right-180 degree states. Therefore, duning the
mitiahization of the DLL circuit 230, depending on the state of the ¢clock DLL and the clock
DLL delay signals, on the lines 435, 425, the DLL will enter into one of the four states
described above. However, because of a noise event that may cause a clock jitter, the DLL
circuit 230 may enter 2 undesirable state inadvertently, thereby causing an error in the

operation of the DLL circut 230.
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| ow to high, when the DLL_CLOCK signal on the line 435 is at logic high and
the DLL-CLOCK-DELAY signal on the line 425 is at logic | ow, a phase-equal
signal is asserted, which provides a phase-equal state. I.n this state, the
PHASE | signal is at logic high and the PI-1ASE 2 signal is at logic | ow.
As illustrated in Figure 6C, upon the transition of the latch clock on. the
line 415 fromlow to high, when the DLL_CLOCK signal on the |line 435 as
wel | as the DLL-CLOCK-DELAY signal on the line 425 are at logic low, a
shift-right signal is asserted, thereby pronpting a shift-right state. In

this state,the,PHASE | signal is at logic |ow andg t PHAS signal is
5o at 1 bk Rast O sk B e 6 ety S0t A TReenoE PERGEE T of t he
| atch clock on the line 41&‘\&‘rom | ow to high, when the DLL CLOCK signal on
t he | iripsitendime befveen gecDhbul- Qe %tlleﬁLO-cg:L%cCé@%_Qﬁéﬁaf SIgRALAY | i ne 425
is at logic high, the shift-right-1. 80 degree signal is asserted. In this
st at ecause aPagrertent frgpsition of mstate [poyided otharphaserdetRHASErguis Agthabergly at | ogi ¢
hi gh. The operation of the DLL del ays inplenented by the DLL circuit 230 is
i nfl uencad a DY Ltdperatiss etror. 0 Hooéxdnipde, shurik -utdikiitionpdfase Dddualrcuis?dd, the | ght ,
shift-right-180 degrees signals described in Figure 5 and Fi gures 6A-6D.

Ther efdgeteng Ad/of IS AFRESH BRiNe DIL eitial,edol the flaflf&edionf GrGitVESHA) € states
caused by the phase detection circuit 400, the shift-left, the phase-equal,

th i i ahk. AR - Syl i « 1 . .25 f J i th
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DLL a
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be the shifi-lefi-180 degree state, which is then followed by the shifi-left state, further
followed by the phase-equal state. This is generally the sequence that may occur dunng the
initialization of the DLL circuit 230. At the boundary of the shift-left-180 degree and the
shift-left state, a ghtch or clock jitter may cause an inadvertent, non-sequential jump to the
shift-lefi-180 degree. The shift-left state may be entered again followed by the shift-left-180
degree, which would then become an unknown state to the DLL circnit 230 causing a
problem in the operation of the DLL circuit. In an alternative embodiment, the shift-left, the
phase-equal, the shift-right, the shift-right-180 degree signals may be configured such that
upon the assertion of a number of these states, an even bigger shift may take place. For
example, if a sufﬁcient number of shifi-left states are entered, a larger shift to the left may be
employed by the delay unit 310. The filter unit 350 (as illustrated in Figure 3) provides for

filtering out possible effects caused by the clock jitter to prevent the delay unit 310 from

entering a false state.

Turning now to Figure 7, a block diagram depiction of the interaction between the

filter unit 350 and the delay unit 310, m accordance with one embodiment of the present

19



operation of the.DLL circuit 230. 18 A clock jitter that may be greater than
the hysteresis, i.e., the difference between the transition tinme between
the DLL_CLOCK and the clock DLL_CLOCK DELAY signal may cause an inadvertent
transition of -a state provided by the phase detection circuit 400, thereby
causing a DLL operation error. For exanple, during utilization of the DLL
circuit 230, the resetting and/or initialization of the DLL circuitry 230,

t he phase detection circuit 400 nay provide a shift-right state for the DLL
circuit 230. To the DLL circuit 230, the shift-right signal will indicate

that  §Q@n6sd RYNLFIRIRITERRE eR¥odifRnDite BLASE | 523D 4RQULL MDUR Ai1RrhR  right
(e.g., aright shift inthe register 307). Once in the shift-right state,

the n t, - shoy| ] ! : - ee. st AR i s then
Fol | oaah B PERIATEH dhe B e e prANE IBREROIR T A gL
state... This. i eneral ly the sequence that may,occur during the,

it D 4B GROGFIHE 8 BEDIE | FOTIHEADRG: & AT ERRINCRRY T DhaCRIRLC] of t - 180
degree and the shift-left state, a glitch or clock jitter may cause an

i nadv8g'eERme wheines e RHASELL Fighp W intradedsty Yo asperted-of gthethsy thioassqien
shift-left state may be entered again followed by the shift-left-180

degr eavaswhissh bvcutldek fitter. bpcameiatiaey umiseoiee givirpement, theecoBhter @i Heufilter 230
causing a problemin the operation of the DLL circuit. In an alternative
enbodnni2 360 ntalydeginedonditiohied totdeeept phasertagudPHASE 1sipiohta-shiajlet ambing of
sh.itt-right-180 degree signals may be configured such that upon the

asser tehdts.of Far ighar nbise t {igRmsStAE eountd GURIA O Rer SiMif t35TaYNdyalke pl ace,
For exanple, if a sufficient nunber of shift-left states are entered., a

| ar ge?régﬁéiﬁoﬁ toeqliff § nigh¥% ,pﬁnbeﬁ%pksmﬁgf&%ntah@?%h@aet%ihamam@ filter
unit 350 (as 1llustrated in Figure 3) provides for
PHASE 1 signal has been asserted. Other types of filters may be employed into the filter

unit 350 and remain within the scope and spirit of the present invention.

From the state boundary between the shift-left-180 degree state and the phase-equal
state, generally, greater than 10 shified clock signals may be required for a scenario of 250ps
per state with a system clock being 2 5 nanosecond clock. Therefore, this implementation of
the filter unit 350 would not affect the DLL operation and the lock time, aside frem the
benefit of reducing noise effects that may result in the inadvertent resetting of the DLL circuit
230. The filter unit 350 provides a fitered PHASE_2 signal on a line 715. The delay umt
310, as illustrated in Figure 7, may comprise a shift logic 710 and a delay logic 720. Various
other logic portions may be implemented into the delay unit 310 to effectuate desired delay

locking fimctions and remain within the spirit and scope of the present invention,

In one embodiment, the filtered PHASE_1 signal on the line 715 may drive the shifi
logic 710 to perform the entry of an appropriate phase state (i.e., the shift-left, phase-equal,

the shift-right, the shifi-right-180 degrees, and the phase-equal states). The shift logic 710
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filtering out possible effects caused by the clock jitter to prevent the
delay unit 310 from entering a false state. Turning nowto Figure 7, a

bl ock di agram depiction of the interaction between the filter unit 350 and
the delay unit 310, in accordance with one enbodi nent of the present 19
invention is illustrated, In one enbodi nent, the PHASE | signal 445 is sent
to the filter unit 350 for filtration. In one enbodinent, the PIIAS. E 1
signal on the line 445 is filtered by the filter unit 350 using a counter.
For exanple, a predeterm ned count nay be required to determ ne whether the

PHASEnJa%%Ex%?Qt'e aBieeliBf SIARD 21iRE 785 SERL G Ibpi ftgyggsro ejﬁ@ra?§§9itl,i_@ﬁ]ev"as

caused by a clock jitter. In a relatively noise envi ronnent ;

count gr__jyn,.t fAdd nj be preconditioned to t _an,assertion
o - Pyl or e 135, e S4B B e EosbFE Vel A b BRI By e e
counter within the filter unit 350 may be  preconditioned to requjre a

hi ghePfeﬂ?fﬁ’E%‘Pe%FdfﬁB‘e}hP%SUF‘JHPC%ﬁ* of celaye g‘bP@th (¢ ﬁ?lf%iqc}s ORM ERPCHPfl J”i’fﬁr|ASE_|
signal has been asserted. Qther types of filters may be enployed into the
filtePLLyRMN sigs0 onne keen@dSrmayurhpmaid. Swolen pradids by ithe dflay lagicpi28sent
invention. Fromthe state boundary between the shift-left-160 degree state

and t iThe fres fiedgrmd) onshaligs 725emey ptdvwde @ abiliey tot digablel§ sisiftkghedigahionk signal s
may be required for a scenario of 250ps per state with a system cl ock being

a 5 naheiagends&tios ki hERerefar Signdlinstht MRE @08 MEAEY PPrcQfding D8edireli sRfe UNi t 350
woul d not affect the DLL operation and the lock tine, aside fromthe

benef piero 0HE WOy NS Ef fects that may result in the inadvertent
resettllgerllrg ogflﬁflhe DL{%(::gllrcuit 230. The filter unit 350 provides a filtered

PHASE-2 signal on a line 715. The delay unit

In one embodiment, upon a DLL reset, the delay logic 720 will be in a shift-left mode
due to the assertion of the force-left signal on the line 725, until it can achieve a phase-equal
state. If the starting condition of the phase detection state is at a shifi-right state, the force-
left signal on the line 725 is asserted continuously unti) the delay unit 310 enters a shift-left
state, where the filtered PHASE 1 signal is at logic high. Once the shift-left state is entered,
the force-left signal on the line 725 is reset and the PHASE 2 signal is at logic high, which
would hold the shift-left signal at logic high to insure that the delay lock loop function
continues to be in the shift-left mode. The delay lock loop function will continue to be in the
shift-left mode until the PHASE 2 signal transitions to logic low, which will signify that the
phase-equal state has been achieved. When the phase-cqual state has been achieved, the
DLL _ON signal on the line 735 \Qould reset to logic low and the various delay pertions of the

delay unit 310 will be tumed on, thereby implementing a Jocked loop function.

During the proper operation of the phase detection sequence provided by the delay
lock loop circuit 230, at DLL initialization, a handshake sequence between the force-left

signal on the line 725 and the PHASE 2 signal occurs, which holds the shift-left signal at
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310, as illustrated in Figure 7, may conprise a shift logic 710 and a del ay
| ogic 720. Various other logic portions nmay be inplenented into the del ay
unit 310 to effectuate desired delay |ocking functions and remain within
the spirit and scope of the present invention, In one enbodi ment, the
filtered PHASE 1 signal on the line 715 may drive the shift Jlogic 710 to
perform the entry of an appropriate phase state (Le,, the shift-left,
phase-equal, the shift-right, the shift-right-160 degrees, and the

phase- equal states) The shift logic 710 20 may generate a force-|eft

S| gnallogg:g}ggh ‘#hﬂg (517 ﬁgno %@pﬁtﬂ% 5181& gl 1(\80%%} 3l B0 BENGE %E?—@ft%%“sﬁl% sxd gnal on

aline Se vari ous ts that

provi de etermn d ad ition or su trac ion of delays to rOV|d t he
el ay OTUEk. oS Fariciir G ool By, Raoe it B i egiensst fidy e n on a
DLL function prOV|de the delay |og |c 720 The force-|eft S|%nal on the
line Yetyepmglopk lildand ﬁléclamlr fleylax)omay sapire Whehilfs cpqughtdugitgmhg clpgk f or ci ng
the assertion of the force-left signal on the line 725, thereby providing a
desi r gtlers thet forcolofr signabdonie thve 18| myetk agil ahe? PHLASE. 20md] entmtementiow upon a
DLL reset, the delay logic 720 will be in a shift-left node due to the

asser tdgi) Af atréwit] HeC®EL 6ON Sir@hads aill bBeedet pRmbRRelyURtthe délhy tapic aphi eve a
phase-equal state. |f the starting condition of the phase detection state

| at efpcohld brkd-ala) %igameassé.hen BB e PRAGES 4Nkl SahsihRidd ﬂ&elo%éfhlghs

asserted continuously until delay unit 310 enters a shif eft” state,

V\hereaﬁg}ecrg%s n%%dceg”t et Fgécgér%unld‘su t logic high. Once the shift-left

state 1's en sidgnal on the line 725 is reset and the
PHASE- 2 signal is at logic high, which would hold the shift-left signal at
| ogic high to insure that the delay | ock |oop function

In order to reduce the possibility of delay logic loop errors, instead of having the
PHASE_1 signal go directly to the shift logic 710 to provide the reset or the assertion force-
left (on the line 725 in Figure 7), embodiments of the present invention provide for the filter
unit 350 to filter the PHASE 1 signal to provide the filtered PHASE_ 1 oo the line 715.
Therefore, the filtered PHASE_1 signal on the line 715 would cause the shift logic 710 to
assert the force-left signal on the line 725. The implementation of the filter unit 350 would
provide for substantial assurance thal the assertion of the PHASE 1 signal being detected is a
legitimate PHASE 1 logic high and therefore a true reset of the delay logic 720 is actually
required. This would prevent the unexpected reset of DLL_ON on the line 735, which would
cause the delay légic 720 to exit the delay logic function due to the clock jitter noise. Even
with the clock jitter noise at the shift-lefi-180 degree state boundary, the DLL logic 720
would continue to be on the shift-left mode while the PHASE 1 logic high states are being

counted and validated by the filter unit 350.

A genuine PHASE 1 logic high will be registered for the resetting of the force-left

signal on the line 725 after a few consecutive predetermined number of time periods where
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continues to be in the shift-left node. The delay |ock |oop function w |l
continue to be in the shift-left node until the PHASE-2 signal transitions
to logic low, which will signify that the phase-equal state has been

achi eved. Wen the phase-equal state has been achieved, the DLL _ON signal
on the line 735 would reset to logic |low and the various delay portions of
the delay unit 310 will be turned on, thereby inplenenting a | ocked | oop
function. During the proper operation of the phase detection sequence

provi ded by the delay |lock loop circuit 230, at DLL initialization, a

hands uence between the..force-left | on the |ine, 725 and t he
rinser DS dre8 Empas WA ledic s rten Shferted e &rant 450" Fropdbec hi oh
at the transition fromthe shift-left-1SO degree state and the shift-left

cr ossEn§-lsidBe degresroyndamyite e phaseciqualkstptet 2sedescribgd helpwhavill gegesally han t he
.hysteresis elenent (i.e. delta between clock DLL and clock DLL del ay) may
occur tak¥Vaarumter of sliftad stated uthereby bheentirgcidveyse taffects té ke DDI eapetatibh asd gnal on
the line 725 resets and the PHASB 2 will transition to low logic. As a

resul fockithife Whin EHME%%&% Wckljitkes rERadoR! ﬁﬁ@&ﬂ&ﬁ%@éﬁh@%l@ﬁhﬁy I ogi c

720 expects a phase-equal signal "assertion upon t he 2 signal
bounaary O cAbshhoBbend 3%3“?&28%18&&@5? '*?*y ?— én{a‘&ﬂ* °%gé6“£§96§?%'?‘? o s,

i nstead, of hav e PHASE to, t e shi f ogic 710 to
b ovi 88t e elehS prad nmrig Al Po PLL. Sicuo3p Bt e oFisnans by he: Gure

7), enbodinments of the present invention provide for the fllter unit 350 to
filt ePU‘EPHb"‘T:‘IhAgElaYl‘O%’Fg’Hél’e lige Bravioyls prruideiy vyaekrgnispSripyt 3! KB2t 15 ne 715.
Therefore, the filtered PHASE t signal on the line 71.5 would cause the
shift 1¢c@gq‘1 at thid phase-equal state on the line 3185.

Turming now to Figure 8, a block diagram depiction of the state flow of the DLL
circuit 230 is illustrated. In one embeodiment, the DLL circuit 230 may enter a DLL reset,
which may also include the assertion of the DLL_ON signal en the Jine 735, which resets the
delay logic 720 (block 810). Upon such reset, the delay lock loop is initialized and enters the
mitializarion state (block 820). This may include the assertion of the force-left signal on the
line 725. Upon initialization of the delay unit 310, one of three states may be entered. In one
embodiment, after the initialization, the shift-right state is entered by the delay logic 720
(block 825). This calls for the PHASE 1 signal (see Figures 5 and 6) being at logic low and
the PHASE 2 s.igﬁal being at logic low, wherein the force-lefi is enabled. Subsequently, the
PHASE_2 signal will transition to logic high (block 830). This would lead to the state of
shift-left-180 degree (block 835). Alternatively, the DLL initialization of block 820 may lead
directly to the shift-left-180 degree (block 835). This calls for the PHASE_1 signal to be at

logic low and the PHASE 2 signal to be at logic high.
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assert the force-left signal on the line 725. The inplenentation of the
filter unit 350 would provide For substantial assurance that the assertion
of the PHASE | signal being detected is a legitinate PHASE | | ogic high and
therefore a true reset of the delay logic 720 is actually required. This
woul d. prevent the unexpected reset of DLL_ON on the line 735, which would
cause the delay logic 720 to exit the delay logic function due to the clock
jitter noise. Even wth the clock jitter noise at the shift-1eft-180 degree
state boundary, the DLL logic 720 would continue to be on the shift-left

rode, w1 oo FLAAST PHRSEC) Dol GRLER AP DR sb BLES AR 21 o0

enui ogli c g ered for

the resetti of .t faorce-left signal on the line 725 after a fe
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remai ns_at a | ogic high has been, detected by the filter unit 350. Fromthe
shi f t 3| Btaringsiyngiéenr spodmBHASE 4 signal dhiesk- #jlal Subsequent a8 thedidteringd bel ow,
will generally take a nunber of shifted states, thereby preventing adverse
af f ectimction,tahierdetlefiaiprnbicsiin@frdm the Gketed FIARE N i fyead és provided ek ¢haor ¢l ock
jitters. Therefore, inplenentation of the filter unit 350 by enbodi nents of

the priesdeidy logMeTHO @iterdldlid SHOftIdTEstBlel(bidakt8iSe). | TRk st eARefoaklleyPMABEDT not
adversely affect the normal operation of the DLL circuit 230 after the del ay

unt t kflal bR AURPPHASE bRGaAGHRY o Pgicchigﬂa{&'hﬁiﬂdgﬁéﬁﬁje%wqFﬁ'51 guide a

synchroni zed out put” si gnal cke se-equal state on the

line 3 ' now.to Eigure.8 .a-block diagram.depictd,qn of. state
1 ow Se2ied Wiph B MO sbisd e S 2 PRGRM BB g RnPtioe B Bt
cir Cu'sﬁbsgcﬁpen{rgg/su%%gsr thgt tIRIE lPl-fA6§}:E_tl signal did indeed reach logic high and it was not

merely a false high due to a noise problem, such as a clock jitter.

Without the implementation of the filter unit 350, various errors could occur. One
such error includes the fact that in block 825, due to the clock jitter or noise, the latch clock
(shown in Figure 4) may sample the PHASE 1 signal at a logic high at a shift-left state,
causing the force-left signal on a line 725 to reset, where the PHASE_2 may be at a logic low
in the shift-night state. This would cause the false detection of a phase-equal state, which
may prompt the inadvertent assertion of the DLL_ON signal on the line 735 when the DLL
circuit 230 is actually in the shift-right state, where the PHASE_1 and PHASE_2 signals are
at logic low. ﬁnis error may be prevented by the implementation of the filter 845, For
mnstance, at Time = 0, a shift-left state may occur due to PHASE 1 being sampled at logic
high, thereby resetting the force-left mode. At Time = 1, due to clock jitter, a logic low may
be sampled on PHASE 2 in the shifi-right state. This problem may be prevented by the
implementation of the filter 845. Using the filter 843, a possibility of a premature exit of the

DLL logic loop is substantially reduced.
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whi ch may al so include the assertion of the DLL_ON signal on the line 735,
which resets the delay logic 720 (bl ock 810). Upon such reset, the del ay

|l ock loop its initialized and enters the initialization state (bl ock 820).
This may include the assertion of the force-left signal on the |I|ine 725.
Upon initialization of the delay unit 310, one of three states maybe
entered. In one enbodinent, after the initialization, the shift-right state
is entered by the delay logic 720 (block 825). This calls for the PHASE 1
signal (see Figures 5 and 6) being at logic |low and the PHASE-2 signal

bei ng at | adife 8TOMn Piares indibged antee higé tons tRNsblied] 0 JWhsedRRtgsy, the
PHASE 2 signal will transition to logic high (block 830). This would lead to
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transjtion tq |ogic hi lLlock 840).. Upon .the assertjon _of the PHASE-1
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function upon the PHASE-1 signal (block 845). Subsequent to the filtering

f unct Irgition. thegleday- unetr 310sachieaes ¢ ehefotdqny ftaehletie’dq) tBremaphadetinedsi gnal is
provi ded, such that the delay logic 720 enters the shift-left state (bl ock

850) . b khesPHA&Ee] baingst flogic high, BIHABHASE 2isignal atalegivelolv. adddihendyA8E 2 si gnal
to be at logic high. At this point, the force-left signal. is disabled when
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provi des for subsequent assurances that the P.HASE | signal did indeed

iAgk it s eftlis 00 , Qs ¥nddcat {H G Ot . ng:
reachpdiggige Areh) sAimdiektis WASWEDIo odbRf, Gls)ndicdiad 8¢ Y GRedide #80. ahRGhER Probl em
such as a clock jitter.

operation from DLL reset at block 810 to the achieving of the phase-equal state at block 860

is encompassed by the DLL_ON mode indicated by a time line 865. Therefore, utilizing the

filter 350 provided by embodiments of the present invention, a momentary high state of the

PHASE 1 signal is filtered, thereby essentially eliminating an undefined state entered by the

delay unit 310. Additionally, the filter 350 will generally not affect the delay lock loop

locking speed operation since the PHASE _1 high state is generally expected to continue for

many consecutive cycles before achieving the DLL phase lock.

Implementing embodiments of the present invention, a more accurate implementation
of a delay lock loop phase locking is provided, thereby more accurate transition of data
transmission is provided by devices utilizing the novel embodiments of the present invention.
Therefore, more accurate operations of various devices, such as memory devices, may be
realized. The delay lock loop cirenit 230 described by embodiments of the present invention
nay be umplemented into a vanety of electronic circuits. The teachings of the present
nvention may be implemented on a plurality of types of memory devices, such as flash

nemory, DRAM memory, static random access memory (SRAM), double-data rate



Wthout the inplenentation of the filter unit 350, various errors could
occur. One such error includes the .fact that in block 825, due to the
clock jitter or noise, the latch clock (shown in Figure 4) nay sanple the
PHASE | signal at a logic high at a shift-left state, causing the
force-left signal on a line 725 to reset, where the PHASE 2 nmay be at a
logic low in the shift-right state. This would cause the fal se detection of
a phase-equal state, which wmy pronpt the inadvertent assertion of the DLL
ON si gnal on the i ne 735 when the DLL <circuit 230 is actually in the
shift-ri ht st t and PHASE 2 signals are_ at logic |ow
Thi s %‘f“F P“‘Pt‘hsy %bﬁt §@%Wh aF’i‘?ﬂanQW| @‘Pg‘g‘“’{)helr LAY ememayy For
instance, at Time = 0, a shift-left state nay occur due to PHASE i being
sanpl éeie atdig nsxherhio@hi,le fridenombyolatds efemorg déhiecsf orce- 1 eft node. At Tine = 1,
due to clock jitter, a logic low may be sanpled on PHASE-2 in the
shift-right state. This problem may be prevented by the inplenentation of
the filter 845. Using the filter 845, a possibility of a premature exit of
the DLL |7 gattieclr embsdikehandicabied sedeced ilhRdakvd onlg, 87Chd hvehger e 8
indicates a tinme line fromthe block 810 to the block 850, which is defined
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shift-right by forcing the left tranS| tion provided by the force-1left
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deI ay un| t ual state ock 8 be def i ned
by ¢ hie BrAgR oS EPnERor g‘é?ew ei3 181 SHRCIERS %5, GAGIDeRCE BLF B P
Addi tj qnal | the force-left si ha{ and the DLL_ON signal are de-asserted
and séﬁf’wb é{ak tltetgefpﬁgqv&dqnbtnat t&p pp%;cg ar embodiments disclosed above may be altered

or modified and all such variations are considered within the scope and spirit of the invention.

Accordingly, the protection sought herein is as set forth in the claims below.
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point, the actual shift-left is allowed to occur, as indicated by the tine
line 880. The entire operation fromDLL reset at block 810 to the achieving
of the phase-equal state at block 860 is enconpassed by the DLL_ON node
indicated by a tine Iine 865. Therefore, utilizing the filter 350 provided
by enbodi nents of the present invention, a nonentary high state of the
PHASE | signal is filtered, thereby essentially elimnating an undefi ned
state entered by the delay unit 310. Additionally, the filter 350 wll
general ly not affect the delay |oclefl o@ps | ocki ng speed operation since the
PHASE-1 high. state is generally expected to continue for many consecutive
cycles b 7 I eXk#g. t he DLL phase | ock. Inplenenting enbodi nents of the
pr esent 5ﬁ Ig%ﬁfQXMHS'e accurate inplenentation of a delay |ock |oop
phase | ocki ng ig Provided, t hereby nore accurate transition of data
transm sdi on PsIFGVEWRISHR devi ces utilizing the novel enbodiments of the
present invention. therefore, nore accurate operations_ of various devices,
such as redfiayylodeldopds prowide peoutpahsignad fasedrpon ) piypsy Bideranse seiierRdi t 230
descri bed by enbodi nents of the present invention nay be inplenented into a
vari ety oéfehectignaiianda feedhiatk sightle said aehiy gek obp tchmppisiog anfilterningirivi on nay
be inplenmented on a plurality of types of nmenory devices, such as fl ash

nenory, DRAMhGTBIEH ¥ phast dritl] bighal eb iR aatslyredme s RISRAMy lodk lddpastadat a rat e
25 synchronous DRANF(DDR SDRAM), Ranbust”' DRAM ( RDRAM), FLASH nenory
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particul ar enbodi nents di sclosed above are illustrative only, as the
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phase control signal has occurred.
2. The device of claim 1, wherein said device is a memory device.

3. The device of claim 2, wherein said memory device is at least one of a static
random access memory (SRAM), a dynamic random access memory (DRAM), a double-
data rate SDRAM (DDR SDRAM), a DDR 1 device, a DDR I device, a Rambus DRAM

(RDRAM), and a FLASH memory.
4, The device of claim 1, wherein said filter being adapted to filter said phase
control signal having a false transition due to a glitch in a clock signal associated with the

delay lock loop.

5. The device of claim 1, wherein said delay lock loop further comprises:

a delay unit to provide a delay line to generate said output signal, said delay unit
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in the art having the benefit of the teachings herein. Furthernore, no
limtations are intended to the details of construction or design herein
shown, other than as described in the clains below It is therefore evident
that the particul ar enbodi nents di scl osed above may be altered or nodified
and all such. variations are considered within the scope and spirit of the

i nvention. Accordingly, the protection sought herein is as set forth in the
clainms below. 26 CLAIMS WHAT IS CLAIMED: |. A device, conprising: a delay

| ock | 00RohErifEOY Fdistero QoktRN baid ideRAlindasRde tieNben P beaabledif bhigimpiefe bet ween
a reference signal and a feedback signal, said delay |ock |oop conprising a

filter ughd fmfemée1ghmr b Qs%ﬁalatog&?tﬁﬁa%ﬁg e R e VL

reduce a state wher said filter Unit cohprises a
counter to. count a predeternlned nunber of tinme periods that said phase
control sMynal is asserted to deternine if an actual assertion of said
phase control signal has occurred. 2. The device of claiml, wherein said
device is a nenory device. 3. The device of claim2, wherein said nenory
device is at least one of a static random access nenory (SRAM, a dynamc
random adcess rre%r@bV'(CDMMﬂ%ima5,dbz)luﬁwie-saidade@watitebm%bm ammpat a DDR |
device, a DDR Il device, a Ranbus DRAM (RDRAM, and a FLASH nenory. 4. The
devi ce ofleastl @ierof 4 shifhleftatate, aahift-fighttsate, bahifiglefid@ptdegret Osthtie] dndra hased phase

equal state.

7. The device of claim 5, wherein said register comprising a plurality of bits
corresponding respectively to each of said shift-left state, said shift-right state, said shift-

left-180 degrees state, and said phase-equal state.

8. The device of claim 7, wherein said phase control signal further comprises a
first phase signal and a second phase signal, said first and second phase signal to control
said shift-left state, said shift-right state, said shift-left-180 degrees state, and said phase-

equal state.

9. The device of claim 8, wherein said delay element comprising:

a phase detector to determine a phase difference between a reference signal and a
feedback signal, phase detector to generate at least said first phase signal and said second
phase signal, and

a feedback delay unit to provide a delay upon a synchronized output signal provided by

said delay unit, to generate said feedback signal.
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control signal having a false transition due to a glitch in a clock signa
associated with the delay lock |loop. 5. The device of claiml1l, wherein said
delay lock | oop further conprises: a delay unit to provide a delay line to
generate said output signal, said delay unit 27 conprising a register to
control said delay line, said register being capable of shifting left and
shifting right to provide a signal to control a delay operation perfornmed by
said delay wunit. 6. The device of claim5, wherein said delay unit being
capable of entering at |east one of a shift-left state, a shift-right

state, a shift-left- 180 degrees state, and a phase- equal state. 7. The

devi ce ofjocl ai mfpe d@@%@%wlaﬁﬁpdwﬁ&ah%&larmt@pm tosmfe@ s@d @ilréf@ﬁhgetsygnelftobl ts

correspondi ng respectively to each sai d | ef t state sald
shift-righ t [ se-equa
state. 9} éluﬁg ? tgf% gla P%E aJi(h %\%n Er%gng@g[ g’ﬁ%ase cact)rll s‘;)fgan hS%f urt ﬂer
conprlses a flrst hase S al ,and. a hase Si naI. idfirst and
second pﬁégé?féfiﬁlﬁ}ép tS?@ Jela§ Al agip?ﬁsq Cé‘laf‘gqs?féfaégas§ﬁ?lﬁte milthesaidi ght

state, said shlft-left 180 degrees state, and said phase- equal state. 9.
The deV|G@adﬂnélaln18 wherein said delay el enent conprising: a phase
detector to determ ne a phase difference between a reference signal and a
f eedback signal, phase detector to generate at |east said first phase signa
and sai d second

11 The device of claim 9, wherein said delay unit further comprises a delay logic

to provide a delay path to generate a synchronized output signal; and

a shift logic operatively coupled to said register, said shift logic to provide a force-left

shift signal to said delay logic upon initialization of said delay logic, said shift logic to

also provide a DLL_ON signal to said delay logic to control an operation of said delay

logic, said shift logic being at least partially controlled by a filtered phase controlled

signal provided by said filter unit.

12. The device of claim 9, wherein said phase detector further comprising:

a first latch to generate said first phase signal, said first latch being clocked by a latch
clock signal and receive and a DLL clock as an input into said first latch;

a second latch to generate said second phase signal, said second latch being clocked by
said latch clock signal; and

a NAND delay unit to provide a delay upon said DLL clock to provide a DLL clock

delay signal to provide an input to said second latch.
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phase signal, and a feedback delay unit to provide a delay upon a
synchroni zed output signal provided by said delay unit, to generate said
feedback signal. 28 10. The device of claim9, wherein said filter unit to
filter said first phase signal to reduce a false state relating to said
first phase signal for reducing at |least one of a false exit of a delay
operation of said delay unit and a fal se change of state associated with
said delay unit. 11. The device of claim9, wherein said delay unit further

conprisegsa del ay, 'degfc ofElQmprl006119@m%a1‘3‘?le@¥0%5'3efa9 IHKNBERERsEs Sytaehr oni zed
out put signal; 5 | ogi ¢ operatively coupléd to said reglster sai d

shift lo %cfueacge (ﬂ! a SYI glzleﬁtaar Ce'hlf? fleft 1ﬁlh CngFeﬁsshgg %l shiff le%taétgte a%ld%y ha(s-)eql ¢ upon

initiali of* Sar d o Ic, sal I'ogic to also provide

DLL_ON S|gnal to said del ay Ioglc to control an operatlon of said delay

| ogi c, s&AeRISKIS t | ogic being at least partially controlled by a filtered
phase controlled signal provided by said filter unit. 12. The device of
claim9, wherein said phase detector further conprising: a first latch to
generate said first phase signal, said first |latch being clocked by a latch
cl ock sidghal andlheefeeice ef danh &3,Dilleraih eaid delsy bk lagpuassdrtstadoscaileft signat | at ch;
a second latch to generate said second phase signal, said second | atch bei ng

cl ocked hyserts@iothrbwhtkcedspkright SHiftluntipsad phabiddatightay unit to provide a
del ay upon said DLL clock to provide a DLL cl ock
15. The device of claim 1, wherein said output signal comprises said coarse delay

and said fine delay.
16. The device of claim 1, wherein said reference signal is a clock signal.

17. A delay lock loop to provide an output signal based upon a phase difference
between a reference signal and a feedback signal, comprising:

a delay unit to provide a delay line to generate said output signal based upon a reference
signal, said delay unit comprising a register to control said delay line, said register being
capable of shifting left and shifting right to provide a signal to control a delay operation
performed by said delay unit;

a phase detector to determine said phase difference between said reference signal and
said feedback signal, said phase detector to generate at least a first phase signal and a
second phase signal,

a feedback delay unit to provide a delay upon a synchronized output signal provided by

said delay unit, to generate said feedback signal; and.

30



del ay signal to provide an input to said second |atch. 29 13, The device of
claim1, wherein said reset of the delay |ock | oop causes a state seqguence
of a shift-right state, a shift-left-180 degree state, a shift-left state,
and a phase- equal state. 14. The device of claim 13, wherein said del ay

| ock | oop asserts a force-left signal asserted to prevent excessive right
shift until said phase-equal state. 15. The device of claim1, wherein said
out put signal conprises said coarse delay and said fine delay. 16. The

devi ce of filefiuf} bpei€LificBupiad & 584 ?ﬁ@s@cd:‘eteéiog,”s%id fiferPufl RFKIS OPREse 17. A

delay lock loop to provide an output signal based upon a phase difference

bet ween ferenc i.Q i , rising. ay unit
o pr ovi a2t SEfe BT BB SEIRRGK £ rRERH prER LB Henel By 064
referenc signal, said delay unit conprising a register ta cpntrol said

ol ay 1 ey uBFvtosdh stigr e bl obariRbR SO SR PSR e RGBT g 11 ght
to provide a signal to control a delay operation perforpmed by said delay
uni t; a Phdisee periesdstthat sad Rbawr el signgl phasered ¢ deerpBepiEtafetsiud ai d
reference signal and said feedback signal, said phase detector to generate
at | east asseftionsf sphabase sonfnallsiganichas ocaerednd phase signal, a feedback del ay
unit to provide a delay upon a synchronized out put signal provided by said
delay unit, to generate said feedback signal; and.

18. The delay lock loop of claim 17, wherein said delay lock loop is configured in

a memory device.

19. The delay lock loop of claim 18, wherein said memory device is at least one
of a static random access memory (SRAM), a dynamic random access memory (DRAM),
a double-data rate SDRAM (DDR SDRAM), a DDR I device, a DDR II device, a

Rambus DRAM (RDRAM), and a FLASH memory.

20. The delay lock loop of claim 17, wherein said delay unit being capable of
entering at least one of a shift-left state, a shift-right state, a shift-left-180 degrees state,
and a phase-equal state.

21. The delay lock loop of claim 17, wherein said register comprising a plurality
of bits corresponding respectively to each of said shift-left state, said shift-right state, said

shift-left-180 degrees state, and said phase-equal state.

22. The delay lock loop of claim 21, wherein said first and second phase signal to
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30 a filter unit operatively coupled to said phase detector, said filter
unit to filter a phase control signal fromsaid phase detector to provide a
filtered phase control signal to said delay unit, wherein said filter unit
conprises a counter to count a predeterm ned nunber of tine periods that
sai d phase control signal is asserted to determne if an actual assertion
of said phase control signal has occurred. 18. The delay |ock |oop of claim
17, wherein said delay lock loop is configured in a nmenory device. 19. The

del ay | oclgnt, @%Qld%%lf?le@ti dtd-8aid %‘fﬂkgf B, gala‘%mﬁrl}éﬁdl R febrebs ik, daaaly one of

a static random access nenory ynam c ran access nenory (DRAM,
a doubl %Fs%ata B%,& tSDF\’AM(DDR SDRAM) , a DDR | device, a DDR Il device, a
Ranbus 7 and a FLASH nmenory. 20. The delay | ock | oop of claim
17, wherein Sald delay unit being capable of entering at |east one of a
shift-left state, a shift-right state, a shift-left-180 degrees state, and
a phase-equal state. 21. The del ay | ock |oop of claim1l7, wherein said

regi st er Bonpri sThrydelaypllaskalopp pf climbi7; svhewin exigdilier ngitrteSptee seidelingt t o each
of said shift-left state, said shift-right state, said shift-left-180

degr ees sphatessigraht duct phissatagteddtingttatad fi2? phddesighal &y redekg adqstof cl ai m
21, wherein said first and second phase signal to 31 control said

shld ft-I gfc;nesafaat BilseSitdo 541 dé by lobatios bAtAd deRly dinkthirddt a akd cHBQe degfares state,
and sai

associated with said delay unit.

24, The delay lock loop of claim 17, wherein said delay unit further comprises a
delay logic to provide a delay path to generate a synchronized output signal; and

a shift logic operatively coupled to said register, said. shift logic to provide a force-left
shift signal to said delay logic upon initialization of said delay logic, said shift logic to
also provide a DLL_ ON signal to said delay logic to control an operation of said delay
logic, said shift logic being at least partially controlled by a filtered phase controlled

signal provided by said filter unit.

25. The delay lock loop of claim 17, wherein said phase detector further
comprising:

a first latch to generate said first phase signal, said first latch to be clocked by a latch
clock signal and to receive a DLL clock as an input into said first latch;
a second latch to generate said second phase signal, said second latch being clocked by

said latch clock signal; and

a NAND delay unit to provide a delay upon said DLL clock to provide a DLL clock
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chase-equal state. 23. The delay | ock |oop of claim17, wherein said filter
unit to filter said first phase signal to reduce a false state relating to
said first phase signal for reducing at | east one of a false exit of a
del ay operation of said delay unit and a fal se change of state associated
with said delay unit. 24. The delay lock | oop of claim17, wherein said
delay unit further conprises a delay logic to provide a delay path to
generate a synchroni zed output signal and a shift |ogic operatively coupl ed
to said re ister, said, shift %C to Prgvide a force-left shift signal to
sai d del :99 Véw@taﬁml‘#erﬁf‘t‘r‘%‘l“%& 85084 ik 4 delay 1ogic, said shift logic
to also provide a DLL_ ON signal to said delay logic to control an
operation of said delay logic, said shift logic being at |east partially
controlled by a filtered phase controlled signal provided by said filter
unit. 25. The delay |lock |oop of claim17, wherein said phase detector
further conprising: a first latch to generate said first phase signal, said
first latwh to bphecloakadckdYodp bhtctdim C1,06Kersingsiad defuy loekr ROPI fuether DLL
clock as an input into said first latch; a second |latch to generate said

second ph%§$“§hg%%hﬁﬂﬁgbﬁdé?faathgtCh belng clocked by said latch clock

si gnal ; y un to provide a delay upon said DLL clock to
provi de a DLL clock 32 del ay signal to provide an input to said second
| at ch.

27. The delay lock loop of claim 18, wherein said delay unit further comprises a
register, said register comprising a plurality of bits corresponding respectively to a

plurality of delay elements.

28. A memory device, comprising:

a delay lock loop to provide an output signal based upon a phase difference between a
reference signal and a feedback signal, said delay lock loop comprising a filter unit to
filter noise on a phase control signal to substantially reduce a false delay lock loop state,
wherein said filter unit comprises a counter to count a predetermined number of time
periods that said phase control signal is asserted to determine if an actual assertion of said

phase control signal has occurred.

29. The memory device of claim 28, wherein said memory device is at least one
of a static random access memory (SRAM), a dynamic random access memory (DRAM),
a double-data rate SDRAM (DDR SDRAM), a DDR I device, a DDR II device, a

Rambus DRAM (RDRAM), and a FLASH memory.
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26. The delay lock I oop of claim17, wherein said delay |ock | oop further
conprising a plurality of delay elenents. 27. The delay |ock | oop of claim
18, wherein said delay unit further conprises a register, said register
conprising a plurality of bits corresponding respectively to a plurality of
del ay elements. 28. A nenory device, conprising: a delay lock loop to
provi de an out put signal based upon a phase difference between a reference
signal and a feedback signal, said delay |lock |oop conprising a filter unit
to filter noise_on a phase coptrol _signal to bstantially. reduce a fal se
del ay | oc¥- | oop E}iea‘f‘%‘?gry\ﬁ%&cgio claimy %ﬁif et S qflﬁe%ﬁﬁﬁ?ﬁ@g? ﬁgﬂnsf"é‘r to
count a predeterm ned nunber of tine periods that said phase control signal
i s asser tphasetontrel signal having afplsqEanpition s dp @i gditchoin asdpek sigpal agsoeigkadr ol

signal has occurred. 29. The nmenory device of claim 28, wherein said nenory
devi ce i swidttthk delsy laskdoopof a static random access nenory (SRAM, a dynamc
random access nenory (DRAM, a double-data rate SDRAM ( DDR SDRAM), a DDR |
device, a DDR Il device, a Ranbus DRAM (RDRAM, and a FLASH nenory. 33 30.
The nenory device of claim28, wherein said filter being adapted to filter

said phage cont j I [ : Sifid UG ckOloBp Hutith&h i n a
cl ock si ?ﬁm ass{(;lgél ﬁﬁﬁﬂﬁﬁ%tﬁgcgﬁgé%{ﬁgaﬁogg Qi?%llﬂ ‘Flpﬁté r(r)gpr)mru)k/t devi ce of

claim 28, wherein said delay | ock |oop further
comprises:

a delay unit to provide a delay line to generate said output signal, said delay unit
comprising a register to control said delay line, said register being capable of shifting left
and shifting right to provide a signal to control a delay operation performed by said delay

unit,

32. The memory device of claim 31, wherein said delay unit being capable of
entering at least one of a shift-left state, a shift-right state, a shift-left-180 degrees state,

and a phase-equal state.

33. The memory device of claim 32, wherein said register comprising a plurality
of bits corresponding respectively to each of said shift-left state, said shift-right state, said

shift-left-180 degrees state, and said phase-equal state,

34. The memory device of claim 33, wherein said phase control signal further
comprises a first phase signal and a second phase signal, said first and second phase
signal to control said shift-left state, said shift-right state, said shift-left-180 degrees state,

and said phase-equal state.
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conprises: a delay unit to provide a delay |line to generate said out put
signal, said delay unit conprising a register to control said delay |ine,
said regi ster being capable of shifting left and shifting right to provide
a signal to control a delay operation perfornmed by said delay wunit. 32. The
menory device of claim 31, wherein said delay unit being capabl e of

entering at |least one of a shift-left state, a shift-right state, a
shift-left-180 degrees state, and a phase-equal state. 33. The nenory
device of claim 32, wherein said register conprising a plurality of bits
correspondi ng respectively to each of said shift-left state, said

St LB pee Bhe Ay RUIE b7 bE 34 3 GLAS Boi8) B FenAdheRRl. Prabe; edue)

state, 3 The nenory VICE O erern’ sai céntrol signa
further conprises a first phase si and a second phase sigpal, said
first and 8 Brf%teﬁf'?ésté dedfrgnag a¢ U‘aé‘gﬁfaijf%i’ncgat?eawg‘?i‘i f‘trf'f%éef“Pe ssfgi‘ggfniéi d
shift-right state, said shift-left-180 degrees state, and said phase-equal
state. 34feabackrignalenhosedetoidrde gerferait af lnasggaid s phass signpbandehighseeqndnent
conprising: a phase detector to determ ne a phase difference between a

r ef er encephasegrigalal,andl a f eedback signal, phase detector to generate at |east
said first phase signal and said second phase signal, and a feedback del ay
unit to prf¥dsiek deldeual pRVIR SINSEVN ZSGckrdhbd o8ipgNdlnad bevididdbyby

said delay unit, to generate said feedback signal.

36. The memory device of claim 35, wherein said filter unit to filter said first
phase signal to reduce a false state relating to said first phase signal for reducing at least
one of a false exit of a delay operation of said delay unit and a false change of state

associated with said delay unit.

37. The memory device of claim 35, wherein said delay unit further comprises a
delay logic to provide a delay path to generate a synchronized output signal; and

a shift logic operatively coupled to said register, said shift logic to provide a force-left
shift signal to said delay logic upon initialization of scud delay logic, said shift logic to
also provide a DLL_ON signal to said delay logic to control an operation of said delay
logic, said shift logic being at least partially controlled by a filtered phase controlled

signal provided by said filter unit.

38. The memory device of claim 35, wherein said phase detector further

comprising:
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said delay unit, to generate said feedback signal. 36. The nenory device of
claim35, wherein said filter unit to filter said first phase signal to
reduce a false state relating to said first phase signal for reducing at

| east one of a false exit of a delay operation of said delay unit and a

fal se change of state associated with said delay unit. 37. The nenory
device of claim 35, wherein said delay unit further conprises a delay logic
to provide a delay path to generate a synchroni zed output signal; and a
shift | ogi [ C i o regi i ' et O
orovi de. 8 (st BE b aeRerQUPHRE phRe 3, G (Feecn 30 AR XRTEN 2ot on
of scud delay.logig, said shift logic to  also.provi a DLL_ON signal to
said del af?PC%@P%‘gat“g t%E?ﬁ?‘P’%F%&f’r %B‘gﬁg"étai“d%%fm%é%‘@ ﬁ&%ﬂ%@" | ogi c, said shift

| ogic being at | east partially controlled by a filtered phase controlled

si gnal praoerenddalsy te genprate said se¢paphaspssignph csajdeieend B Redngosloged iy 35,
wherei n said phase detector further conprising: 35 a first latch to

gener at e sgidilaich ¢loek siphedise signal, said first latch to be clocked by a latch
clock signal and to receive a DLL clock as an input into said first latch; a
second | at NANDD deleyanntie psaiide selelpdipphasid BLOnddck waprdvideaoDOL|cddokh bei ng

cl ocked by said latch clock signal; a NAND delay unit to provide a del ay

upon sai Cbe%lsic%ﬁbl%‘fsré\@deoin%bﬂ% dilPhdeofid REdR. del ay signal to provide an input
to said second | atch

39. The memory device of claim 28, wherein said reset of the delay lock loop
causes a state sequence of a shift-right state, a shift-left-180 degrees state, a shift-left

state, and a phase-equal state.

40. The memory device of claim 39, wherein said delay lock loop asserts a

forceleft signal is asserted to prevent excessive right until said phase-equal state.

41, The memory device of claim 28, wherein said output signal comprises said

coarse delay and said fine delay.

42. The memory device of claim 28, wherein said reference signal is a clock

signal.
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39. The nenory device of claim 28, wherein said reset of the delay |ock |oop
causes a state sequence of a shift-right state, a shift-left-180 degrees
state, a shift-left state, and a phase-equal state. 40. The nenory device
of claim 39, wherein said delay |lock |oop asserts a forceleft signal is
asserted to prevent excessive right until said phase-equal state. 41. The
menory device of claim28, wherein said output signal conprises said coarse
delay and said fine delay. 42. The menory devi ce of claim 28, wherein said
referencepsi gnal pig mén%bﬁﬁka) .. 36 43. A system board, conprising: a
first devi'ce conprising a he ry ocatlon for storing data and a del ay | ock

| oop to i,de an out ut si gnal ase.differen bet ween a
r ef erenceapéf%ﬂg‘f'ceaﬁcan%“ &8 i q{yé?c ?1'81'11 fop‘%’%‘%@ﬂ%ﬁn?& el?y Oﬁm {I’I sing a
filter unit to filter noise on a hgse ontr signal .to substantlally
reduce a MaYideameyiayt sigek basseypen aped TEACH a’mnfa. refesincnienal @dpri ses a
counter to count a predeterm ned nunber of tine periods that said phase
control sfeefbatk pignalssaid deldy daskdeer comprsing a ditenunitise filisksaoiss om agthasgai d phase
control signal has occured; and a second device operatively coupled to said
first deviongol ﬁgtiadtoSﬂbStEhdia(ﬂg\rédme tdalscddsslockatoap statey misedid sdid fister whétvi ce
based upon an operation performed by said delay |ock |oop. 44. The system
board desghiphiess 4 Bo@lié 1 bint MpeddRiein mell GufBBD6Y tim@ GRtio8d tha$ s@tl phase

control signal is asserted to determine if an actual assertion of said phase control signal

has occured; and

a second device operatively coupled to said first device, said second device to access data

from said first device based upon an operation performed by said delay lock loop.
44, The system board described in claim 43, wherein said memory location is at
least one of an SRAM, a DRAM, a DDR SDRAM, a DDR I device, a DDR II device, a

RDRAM, and a FLASH memory device.

45, The system board of claim 43, wherein said system board is a motherboard of

a computer system,

46. The system board of claim 43, wherein said filter being adapted to filter said
phase control signal having a false transition due to a glitch in a clock signal associated

with the delay lock loop.

47. The system board of claim 43, wherein said delay lock loop further comprises:
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| east one of an SRAM a DRAM a DDR SDRAM a DDR I device, a DDR Il devi ce,
a RDRAM and a FLASH nenory device. 45. The system board of cl aim 43,
wherein said systemboard is a notherboard of a conputer system 46. The
system board of claim43, wherein said filter being adapted to filter said
phase control signal having a false transition due to a glitch in a clock
signal associated wth the delay |ock |Ioop. 47. The system board of claim
43, wherein said delay |ock |oop further conprises: 37 a delay unit to

provide g g&!ﬂ)‘mﬁnﬁ tggflgrt)pldge@ﬁ@él@} %n%atbdge(ﬁeﬁtaféugal&'cﬂffﬁ}t sighAl, Gsafle ey Uit

conprising a regi st to control said d [l ne sald reglster belng

capabl e of shi ftl n ef t n contr ol
a delay o Bg‘rpéf‘f‘%ﬁ @?t 9P r%ggt qysalg &ayggﬂe?ﬁ? eﬁlst%r Bég %%ag%siflsg (g'g[rd of
claim 47, wherein, said delay unlt belqg gg able of terlgg é& ast one of
a shi ft - |af shi§ingiréght &p BRI 2SRk toLOR Sippertio pELaEtsd Yt ate,
and a phase-equal state. 49. The system board of claim47, V\/nerel n said
regi ster wdgnprising a plurality of bits corresponding respectively to each
of said shift-left state, said shift-right state, said shift-left-180
degrees state, and said phase-equal state. 50. The system board of claim 49,
wherei n said phase control signal further conprises a first phase signal
and a secqgnd phasge sy boafiRbfl claith S47, aitdréie GRAddANASRIt being capable of

entering at least one of a shift-left state, a shift-right state, a shift-left-180 degrees state,

and a phase-equal state.

49. The system board of claim 47, wherein said register comprising a plurality of
bits corresponding respectively to each of said shift-left state, said shift-right state, said

shift-left-180 degrees state, and said phase-equal state.

50. The system board of claim 49, wherein said phase control signal further
comprises a first phase signal and a second phase signal, said first and second phase
signal to control said shift-left state, said shift-right state, said shift-left-180 degrees state,

and said phase-equal state.

51. The system board of claim 50, wherein said delay element comprising:

a phase detector to determine a phase difference between a reference signal and a
feedback signal, said phase detector to generate at least said first phase signal and said
second phase signal, and

a feedback delay unit to provide a delay upon a synchronized output signal provided by
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signal to control said shift-left state, said shift-right state, said
shift-left-180 degrees state, and said phase-equal state. 51. The system
board of claim 50, wherein said delay el enent conprising: a phase detector
to determi ne a phase difference between a reference signal and a feedback
signal, said phase detector to generate at |east said first phase signal and
said second phase signal, and a feedback delay unit to provide a del ay upon
a synchroni zed output signal provided by 38 said delay unit, to generate
sai d feedbagk . si The RY5 nmbo§rd of claimb5l, wherein said filter
i fxedba

; a ri]tal Y e52' te signa .
unit to fiA% SHOUNG GENEREH Hal-to reduce a false state relating to
said first phase signal for reducing at |l east one of a false exit of a

del ay operation of said delay unit and a fal se change of state associ ated
with said delay unit. 53. The system board of claim51, wherein said delay
unit furtbdr conphe system beardef afpim §&i wharein spid\ilige uait geliligr spisk first Rhageener ate a
synchroni zed output signal; and a shift |ogic operatively coupled to said
regi st er, sigml ¢b sHideta fabgistate @lgtngve shéd frst phase sigedltfor slduéing st igasilone of sai d
delay logic upon initialization of said delay logic, said shift logic to

al so provj @eﬂseaexm-df'amldgj &pepdtioh Of S&id Wefluait anaai falst Gha@dtof Glatecdddsaieedit i on of
said delay logic, said shift logic being at |least partially controlled by a

filtered Lled signal provided by said filter unit. 54. The
systen1boggsgﬁ?ggﬁgPﬁf51, wherei n said phase detector further conposing:

53. The system board of claim 51, wherein said delay unit further comprises:

a delay logic to provide a delay path to generate a synchronized output signal; and

a shift logic operatively coupled to said register, said shift logic to provide a force-left
shift signal to said delay logic upon initialization of said delay logic, said shift logic to
also provide a DLL-ON signal to said delay logic to control an operation of said delay
logic, said shift logic being at least partially controlled by a filtered phase controlled

signal provided by said filter unit.

54. The system board of claim 51, wherein said phase detector further composing:
a first latch to generate said first phase signal, said first latch to be clocked by a latch
clock signal and to receive a DLL clock as an input into said first latch;
a second latch to generate said second phase signal, said second latch being clocked by
said latch clock signal;

a NAND delay unit to provide a delay upon said DLL clock to provide a DLL clock

delay signal to provide an input to said second latch.
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a first latch to generate said first phase signal, said first latch to be

cl ocked by a latch «clock signal and to receive a DLL clock as an input into
said first latch; a second latch to generate said second phase signal, said
second | atch being clocked by said latch clock signal; a NAND delay unit to
provi de a delay upon said DLL clock to provide a DLL clock delay signal to
provide an input to said second latch. 39 55. The system board of cl aim43,
wherein said reset of the delay | ock | oop causes a state sequence of a
shift-right state, a shift-left-180 degrees state, a shift-left state, and a
phase-equal state. 56. The system board of claimb55, wherein said delay |ock

| oop asseris a faorce-] eft ignal | sserted t event excessive right
unti | sai#‘ phaseﬁéeqﬂlé{emstfoﬁfcg?tg@a?‘m iﬁi@’%g"fgltsé r%eglpg{h&d%galyal?{hclﬁ%? ‘Wi ein said
out put signal conprises said coarse,dela% and said fine_ _delay. 58. The
syst em boaH#e 85auencsi ahaABilt-ight skte, 2sBifldlef-IBa degrees Yatgrishiftdetystate il &i gnal .
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phase-equal state.

56. The system board of claim 55, wherein said delay lock loop asserts a force-left

signal is asserted to prevent excessive right until said phase-equal state.

57. The system board of claim 43, wherein said output signal comprises said

coarse delay and said fine delay.

58. The system board of claim 43, wherein said reference signal is a clock signal.
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