2008, 008244103. 145, S6 DELAY LOCK LOOP PHASE GLI TCH ERROR FI LTER BACKGROUND
OF THE INVENTION |. FIELD OF THE I NVENTION This invention relates generally
to an el ectronic device, and, nore specifically, to 5 performng a
filtering process for a delay lock loop circuit. 2. DESCRI PTION OF THE
RELATED ART Modemintegrated circuit devices are conprlsed of mllions of
sem conductor devices, e.g.. transistors, forned above a® AHE%or
substrate, such as silicon- These 10 devices are very densely paced, i.e.,
there is little space bee weer them Simlarly, densely packed electrically

formng el eclabL &?@@ﬁ%ﬁﬁ%ﬁ?@iﬁ@ﬁﬂmm bnduct of
devi ces and sel ect ed capng SF circuits capable of performng
conpl ex functions may be—ereats PREANVENTION of data may be stored

by provirdl ng e tl’l% current to a pl urallty of bit lines 15 and an

or t hogoha pmg E INVENTION, that nmay be electrically coupled to one
or nore capacitors in a sem conductor menory. The sem conductor nenory nay
be a dynani cThiartiemtige gelatss asnomly t@ ah | ectronivedavice, andidmbitespecifieallylhe

sem conductor nenory typically conprises an array of menory cells, address
décodi nperfrirming 2 fijeringrpreedse firr iarlglag ek 166p air@itoup, of the nenory cells for
readi.ng 30 or witing data, sensing circuitry for detecting the digital
state of, the selected nmenory cell or nenory cells, and input/output |ines
to receive the sensed data and convey that information for eventual output

fromt I ScrDESORIPISONOIUME RELATED £RgCS. the array of memory cells
will be sub-divided rnto severa s, or subsets, of the conplete
col l ection of

Medem integrated circuit devices are comprised of millions of semiconductor

devices, e.g., transistors, formed above a semiconductor substrate, such as silicon. These

et
O

devices are very densely packed, ie, there is little space between them. Similarly, densely
packed electrically conducting lines may also be formed in the semiconductor substrate. By
forming selected electrical connections between selected semiconductor devices and selected
conducting lines, circuits capable of performing complex functions may be created. For
example, bits of data may be stored by providing electrical current to a plurality of bit lines
15 and an orthogonal plurality 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 decoding circuitry for selecting one, or a group, of the memory cells for reading

20 or writing data, sensing circuitry for detecting the digita) state of the selected memory cell or
mernory cells, and input/output lines to receive the sensed data and convey that information
for eventual output from the semiconductor memory. In many cases, the array of memory

cells will be sub-divided into several sub-mrrays, or subsets, of the complete collection of
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Page 2 of 42 200&008244103-145160 nenory cells. For exanple, a

sem conduct or nenory having 16 nmegabits (224 bits) of storage capacity my
be divided into 64 sub-arrays, each having 256K (218) nenory cells. Flash
menory (sonetinmes called "flash RAM') is a type of non-volatile nenory that
can be erased and reprogrammed in units of menory called }l96KSmn. G gr
types of nmenory 5 may be erased and rewitten in smaller units, suc

units at the byte level, which are nore flexible, but slower t han the

bl ock operations of flash menory. Flash nmenory is commonly wused to hold

cont r olménsty Glish Per &ienplasi ﬁmhi&EbHdcﬂ#trﬂ%m%b’ﬁixzf% @B rﬁﬁgabh@ (34P8Esy Ypal

computer. Wien BI OGS needs to be changed (rewitt the flash nmendry can
be wr | ohdeiled dipadilyQtky b it B A SN bkl ) LASER 4@ update.
Appl i cat(?ggns errplyg?/#yng flash mgrmry |ncift(ﬁ§mrl (b )s- g’Fcp ones,

digital caneras, LAN sw tches, corrput ers, digi taI set up boxes, enbedded
controllers, and ot her devices, Typically, digital systens, such as nenory

systems, MREILAHNhSS (EorfiEiits Aaﬁ&k--ﬁa@p RANAPS o ;{gﬁp{mﬁogm ng ﬂrﬁo@i ol oor

edges of a plurality of digit st gnal's

circuit, a faII|n eo a
cl ock sﬁggéleggggﬁfﬁ%g%&gd ;“2? re% 189'81)’3’9 "§$§i?§|" &ﬁ"ebl%’&ﬁ(?

S nchron ed cl gck ,si Many, ti nes taI Isfromnultlple

sour ces é’cce%rgs gﬁé"‘d?%%"’r@?%@“@‘b&aée@? %‘Sr?éﬁi?rq%)"%}ﬁ"‘?l which are mese 1 apl e
that t s | |taI S, .b nchronized for proper access, of nenory-

Typi cal® cx 1Hlgwgr Il’gﬁf‘)&%e E‘Bﬁb?‘?‘%’@m&‘sﬁﬁ%@’ H’éf"@blt ﬁlammﬁwaw waoamanly he
phase dif e)gcqes between a _plurality of signals. The output of the phase
det ect %8 t‘° Reprelsertier Bichiaselle Bt Hpupantpunsystenp (BEOS) p @ perpenal

adj usts the delay of an output of the delay |ock |oop. Typical delay |ock

| oop  CPREHIEL- s“ﬁ?"&ﬁl&s peede fabe ehapeed Graniticnlethgyflash memory canibé ayitten pe) t hat

i npl emrent a delay upon
block (rather than byte)} sizes, making it faster to update, Applications employing flash

10 memory include digita] cellular phones, digital cameras, LAN switches, computers, digital

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

Typically, digital systems, such as mermory 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 circuit may be used to align the rising edge and/or the falling edge of a clock signal

15 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 unit. It
is destrable 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

20 a flter 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 clock signal to produce a delayed, output clock signal.
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an input clock signal to produce a del ayed, output clock signal. Page s of
42 2008. 00824 1034ASI SG Cenerally, the delay | ock |oops (DLL) conprise
various logic sections that initiate and termnate the inplenentation of
various delay lines in the delay |ock |oops. A DLL systemmay contain
various progranmm ng or | ogic-based sections to synchroni zg\sdis fesisc
signals, inplenent various aspects of delay stages, etc. Oten, there is
state-machine type 5 logic that guides the various portions of the delay
| ock | oop through various states. Oten, a phase detection schene is

provi ded in Glmeraln), alye Belai l&:dkolbutﬂ(lDLﬁ)?Eorhﬁisei ViRloREPdtic YathioRY that liRiges Of
t he del ays provided by delay | ock I oop. Various clock signals are

moni t O 4@ eniBele! GE TrpWinkabiiah rdakee! bagy Hids ATRAAIRPIRK G4l NadBPECt S Of
I | oc ons . One

cl ocks, various states of the delay | oop porti are entere

pr obl emwfagt M Rlnfin -the-art. | ment atj on of. del ay | ock

| oops i r%%:l udgﬁ? ﬁéﬁ%ﬂ‘&?ﬂ%pr} noi s@gi%{ @ﬁg %af%dggécﬁtgﬁ%to ismﬁhﬂ%rl]%eega?%es
operati f. .l ock | 00 cause the.yaripus.logic sections

o thi n et el P8 e B Py SRERY sltucatt 4ReE = BBICmadiEd BFounen
delay lock.loop..is configured tq shift-Jeft or to shift-right, various
pgrt i on® gngthag gﬁﬂ&ﬁ&“ﬁ@?%@%ﬂ%ﬁ%@%%@%k E%é‘é’@“@bﬁ"}%@ S@?"@nal to pronpt
a shift in a wong direction due to noise in a clock. Errors in 15 the
clock, such as clock jitters, due to noise, may al so cause a term nation of

an operatio th el | ock. | oop. Une cted result esulting from
clock ji tteikgﬂéﬁiya @gﬁsged?%%cémvaﬁ'cpgﬂg 18 m@\{%&‘:&ﬁ%ﬂ ay r{°ﬁ?1i°°(?ef"a§'rq%{)éﬂ | oop
to exit, the delay |ock |oqp state, This could | ead to _unlocking of various
cl ock s‘r’%j’rk%?%’? P ringsieg ool prarees 6 drieu ek lopan el cihck agnals
result, phase errors occur, and a device using the delay |ock | oop may
mal f unc"trgél?ﬁ“‘t?fdeWep'ﬁﬁ'Eél'ébf’ﬂc i g festiansang; based dpon seae aspirhgf clockst
| east reducing, the effects of, )

various states of the delay lock loop portions are entered. One problem that occurs with

10 state-of-the-art implementation of delay lock loops 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 Joops 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 & wrong direction due to noise in a :I:lock. Errors in

15 the clock, such as clock jitters, due to noise, may also cause a termination of an operation of
the delay lock loop. Unexpected results resulting from clock jitters may cause the various
logic sections in the delay lock loop to exit the delay lock loop state. This could lead to
unlocking of varions clock signals, which could lead to errors in data transmission. As a

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

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

one or more of the problems set forth above.
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one or nore of the problens set forth above. Page 4 of 42

2001. 008244/ 05. 14515G SUMVARY OF THE I NVENTION I n one aspect of the instant
i nvention, a device is provided for providing a phase glitch error filter
for a delay | ock |oop. The device conprises a delay |ock |oop to provide an
out put signal based upon a phase difference between a reference signal and
a feedback signal. The 5 delay | ock |oop conprises a filt SR8 5 ovi de
filtering of noise on a phase control signal to substantially reduce a
false delay | ock |oop state. In another aspect of the instant invention, a

delay lock loop is provid el glitch error Filter for
a delay |l ock | oop. The def%(imtl CtYF‘hiEIN@’ out put signal 10 based
upon a phasey.di ff het n.a reference.signal, 6 and a.f.eedback signal.
The del ay |Iggcigeﬁgé)%pgﬁt,l}pgr,w‘é%gmgc%qna? deviry is Pégﬁﬁif’s@‘ Bes P%F,Pﬁ ebiack
delay unit,.,and a filter unit he delay.unit provides a delay line to
gener at ee"%ﬁémf)g’[rﬂl.i{eﬁa&i gtk °°Bag-5‘81?1’[5%°°5“9'1§%? delelocklonpdp Pravide erepuiputuni t
further .conprises a register to control the delay line. The register is
capabl eS8l Bpfefilipag 2 Rbpse @E@"@Fﬁ PevRED B irefRtenepsigpadvind @ faedbiagisignalo Bent r ol
a_del ay operation 15 perforned by the delay unit. The phase detector

dét er m $day lopk Iqspromnrises e fidlacenthior preeide tiliering of avien or agihgsratondmotisigha

f eedback signal. The phase detector generates at |east a first phase

si gnal tarsubstantiellp nefugt a Sdsesdedmydbek Bop staeedback del ay unit provides a del ay
upon a synchroni zed output 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 20 signal fromthe phase

detect or to Jaranvihdeaspetti dfithé REtaRMATENRANh Welay 36kN8bp tsGrbiided Bdrdpronink: | N

anot her aspect of the instant invention, a nenory device is provided for

provi di fihase glitch error filter for a delay lock loop. The delay lock loop provides an output signal

10 based upen 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 shifting left and shifting right to provide a signal to contro! a delay operation

15 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 output signal provided by the delay unirt to generate the feedback signal. The

filter unit is operatively coupled to the phase detector. The filter unit filters a phase control

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

In another aspect of the instant invention, 8 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 z phase difference between a reference signal
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a phase glitch error filter for a delay | ock | oop, The nenory device
conprises a delay lock 1oop to provide an output signal based upon a phase
di fference between a reference signal Page 5 of 42 200B. 008244103- 14515G
and a feedback signal. The delay | ock |oop conprises a filter unit to
provide filter noise an a phase control signal to substapiially.reduce a
false delay lock |oop state. In yet another aspect of the 1 nstant

i nvention, a systemboard is provided for providing 5 a phase glitch error
filter for a delay |ock |oop. The system board conprises a first device and
a_secongndlpfeedBack Highal,| T AU 1oER 100 BBfpRSS AARERINM0 RV AfrmBlseth/ | N
data and a delay lock |oop t'o provide gn out put sign based upon a phase
differe r.ef & ' edhack. signal. The del ay

| ock Ioggﬁggﬁ%&?gg%%gofﬁ*#éﬁﬂﬁgﬂﬁhggg%#%gggg]LgTﬁ? g?ﬁb of noi se on a phase
control signal to substantially reduce a false delay |ock |oop 10 state-
The second device is operatively coupled to the first device. The second
devi ce accesses daha fron1¥he,first devi ce based upon an_operation.
performed byl Yrt apRihenrspest RT thg dnstapkinyentmroarystam Oredes migridoRioymedding The

I nvention may be understood by reference to the follow ng description taken
i & conf ehescigtichwror Eltes fac e dalaadgsknlgonr e rsysiemihwatheasnprisek @ firetf davinece
nunerals identify like elenments, and in which: Figure |I is a block diagram
of a sysikemstarnt uldiicg Thddustcdevideatompgisenpaidnereflocation $&i sigrink dath ahd a
signals, in accordance with one enbodi nent of the present invention; 20

Fi gure &clay lackmimop tepaividedablcigiot diggl dEadempons e njhasd Aiffaénc bBatekamaboar d
including a nenory device of Figure 2, in accordance with one illustrative
enbodi neiiérende sifial pides fealback BigABY i THE: delay Jock loop comprises a filter nnit to provide

filtermg of noise on a phase control signal to substantially reduce a false delay lock loop
10 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

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

elements, and in which:

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

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

20 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;
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Page 6 of 42 2008.000244/03. 1451 SG Figure 3 illustrates a bl ock diagram
representation of a delay lock loop circuit of Figure 2, in accordance
with one illustrative enbodi nent of the present invention; Figure 4 is a
nore detail ed bl ock diagramrepresentation of a phase detection circuit,
in accordance with one illustrative enbodi ment of the pregant. lRYeRtd.on; S

Figure 5 illustrates a truth table relating to various states entereg by
the delay lock loop circuit based upon signals fromthe phase detection
circuit of Figure 4, in accordance wth one illustrative enbodi ment of the

present LIveRELANs i POcR dla it kbt oh ' £BAGY 03 IGL AR I10. | N

various states entered by t 00p circul n acc ance with

ous state: by the def & CiTelit, 7 Aatcr B
T ust (AERE R PR b bR B hmen PR AEART Stiofhe. el ay uni o

of Figure 3, in accordance with one illustrative enbodi nent of the present
I nvention; and Figure Sillustrates a flowhart representation of the

vari ous St alfiguk AU BB qoikBBIdE el BGlnE ORBAGh LEY hacd Sudlloh SilE

invention is Susceptible to various r‘"cat1ons an

i i ngt S0l S Sone R P EodRRR A 8 Pesth PRiina e Under ot 00a,

however, that the description herein of specific enbodinments is not
intended to limt the invention to the particular forns disclosed, Page 7

of 42 2 a o Iﬁgur%%eilﬁéﬁh(& a'n]ult].l?}ab?éGrelaﬁng 1o various states entered by the delay lock

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

with one illustrative embodiment of the present invention,

Figures 6A-6D illusirate timing diagrams relating to the various states entered by the
delay lock loop circuit, in accordance with one illustrative embodiment of the present

10 invention;

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

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

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

delay lock loop circuit.

15

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 not intended to limit the invention to the particular forms disclosed,
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but on the contrary, the intention is to cover all nodifications,

equi valents, and alternatives falling wwthin the spirit and scope of the

i nvention as defined by the appended clains. DETAI LED DESCRI PTI ON OF
SPECI FI C EMBODI MENTS 5 Il lustrative enbodi nents of the invention are
described below. In the interest of clarity, not all fe f act ual
| npl enmentation are described in this specif?cation.lt v;?¢{£%?aﬁgﬁﬁﬁb be
appreciated that in the devel opnment of any such actual enbodi ment, nunerous
i npl ement ati on-specific decisions nust be nade to achi eve the devel opers

speci fi putdRAihe confBhSN RSinfe B lsatgcccﬁav% %Irn%grﬁ@cgq%{sfeg i fleA0 hnd alternatives

busi ness-rel ated constrai nts, whi romone’i npl'ementation to

anot her lev o dodii Wl eclated that such a devel opnent effort
o oht b ERR he hviting solt GHRIRLBOLRCR 45 0r MiealiOhs PraehBeef® out i ne

undertaking for those of ordinary skill in the art having the benefit of

this disclosure. Synchronization between nultiple digital signals in a

digital systemigs_imocta for accurate _exchange of digital data. Oten,
* . . T .su!-.l?‘i'l;r_. ._) : [) g;-_,: S

del ay | ock | oop ; S8 £ >3 L2 2 _

Enbodi nents of the present invention provide for inplenmenting a filtration

of. a clock sh%nal .and/or.a phase contral signal generated by using the

cPock si gnal NustRaivsHerabodiments of| the injeation aredesqribesl helowet In tre Bpwesitefon of

a delay lock loop (DLL) circuitry. A clock signal may affect the operation

of a ph%lélétvdwéékpﬁcmw&a@ﬁvtpﬁatnpi%nq@mtmn@fe desobegyin this kpdcifoptioni Rovillt .

Oten, the phase detection circuit provides a signal relating to a

parti cupfagoupishecappresiated that inibe devsiopmaert of sny egihcatuah embediBlent, tromendusr

vari ous states associated with the DLL circuitry- Jitters or other noise

pr obl enenplemeriatiarl-spekifsi dpolonsaynsp bo mptdetib enchizas ehecdevielopkrss isgaritic goals,cause

the DLL circuit to enter undesirable states causing signal |ocking errors.

Dat a Pagpeh tasofordiliadOd 8ih0BakAilalatdd ardd Slxiness-related constraints, which will vary

10 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 skill 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

15 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 is 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

20 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 1o enter undesirable states causing signal locking errors. Data
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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 due to
noi se in the signal would not cause an inadvertent change 5 of a DLL state
in the DLL circuitry. In one enbodi nent, a counter nmaybe iu@%ﬂnﬁ@d}&&%é nto
the filter, such that a mninmum predeterm ned tinme period of an assertion
of a phase control signal is required before an actual assertion is
recogni zed. This filtration may result in nore correct state transitions

in th sk i isEp| 4 3t T dp LN
oo s Phenlsicitiref oo MfRois PP € sl St irBlopRt bEGkiCP of B RIBPREK 13y 11

cl ock signal, the L of "enbodi nents o I nventi on "“wo n
oper at eiidy;y, 10 nornmal fashion. In other words, the presence of the filter
does not adversely affect the normal operation of the DLL circuitry.
Referring to Figure 1, a block diagramof a system 100 is illustrated, in
accordance wth one enbodi nent of the present invention- The system 100

conprises a §j . i LGh, i -enpodi ment , .may ¢ rise a
mermory devi c%{ngfé ca}éa(gletggi’?esg?t\(l)\{%%gmaal{} 3‘%‘?#'{@?% t@ﬁﬂ’é‘ﬁ?m&@f‘%ammry
devi ce be a dynam c. randam access no DRAM,. a, stati ¢ random
access g&éﬁo@%%ﬁﬁwu AU P gq e f%’gggeﬁ‘fﬁ‘fﬁ%?ﬁ}&émﬁ%l\ﬁmtvﬂ?tém, a

rrbusT"f‘ M‘I(SRDRA a .. FLAS marmr{'og_evi ce, or the lLike. The first
dévi ce ‘ifbgmf‘ & ethe Hhaasuon,inpre sribogiment, aiqynter may bs imRIsRFAIREHRIO { he
controllLer_ 105 may be a nenory controller, a conputer system such as a
PC- complEdHtensieh that amigimum grégetermined imreRaned of 20 asseptiofeobie phasgsantyl a
second device 125, which, in one enbodinent, nmay be an accessi ng/access
devi ce. SFTA 1sEguwed beforecan aphm] pwpriiondeiTagaenizads cEhis filtzation yeaylrgsuit ingnetse
first device 110. The first device 110 may then provide data to the second
devi ce a¥BcPsigie irnsitionin the DLL circuitry. When 2 neise or jitter effect is not present in

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

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

operation of the DLL circuitry.

Referring 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 first device 110,

which, in one embodiment, may comprise a memory device 130 capable of storing data. In

15 one embodiment, the memory device 130 may be a dynamic random access memory
(DRAM), a static 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 controller, a2 computer system, such as a PC-computer, and the like.

20 The first device 110 may be accessed by a second device 125, 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

Fage 9 of 42




200e. 00e244103- 1454 SG on a line 140_ The first and second devices 110, 125
may conprise a control unit 120 capable of accessing data (including code)
stored in the nenory device 130 of the first device 110. The second device
125 may be any device that uses the first device 110 to store data, read
data, or both. Exanples of the second device 125 may i ncl jiaiGosithaRig NOt
limted to, a 5 conputer, a canera, a telephone, a television, a radio, a
calculator, a personal digital assistant, a network switch, and the |ike.
The control unit 120, in one enbodi ment, nmay nanage the overall operations
of the oselnatiddleThehrsia sebdid dedicB 18,1105 RGyRBLpHEAL LA BhR 150 b1l F OM
the first device 110. The control unit 120 nay conprise a m croprocessor,

a ni cr osfoRiceRingedata Gnéluding thddi Uited irpﬂﬁcrﬁéﬁ&%’delrﬂe%ﬂro%ﬁé fitdt aE@kd 110,
ontro nory

(including one or nore m Croprocessors or c l'ers), a ne

cont 0l 16/ secofl 4856176 A ary SRR 10, HRYEC R 9'G STRAL B the

first device 110 nay be a " neno evi ce, ‘suc n

SRAM dey L ice,,and e like, In ,one enmhodinent, the
Frrat bty BRI f S8 e A e Hiudny T TG Bera15
ipto a digital system such as a c uter system |n_an alternative,

eBbod rERP g Y RIEE a RiPhEes 2o T mtdne fro B pereen i aiela
menory stick, and n;y be accessed when inserted into a slot (not shown) of
the sectigapkangtvorsswitghand isdisei ed into the slot, the second device 125

may provide the appropriate power and control signals to access nenory
| ocations in the first device 110. The first device 110 may be external to,
t he second device 125. The second

or internal fe.q. 0 . rat ed) .taq, -
devi ce 125, ‘\(R}ﬁ '3%‘"#@9“‘535@38&&6 &%‘E’Pgl’%%t'a?ﬁ mRE3Bcdhp PY§F Al oPFRREPDG Rl thee 110
in the form of nmoyr y,. devi.ce) that .is integrated Pape 10 of 42
( seconﬂev:ceal ng?mc{%lng wngng and reading data to %nd from the %rst device 110, The
control unit 120 may comprise 8 microprocessor, a microcontroller, a digital signal processor,
10 a processor card (including one or more microprocessors or controllers), a memory controller,

or other control or computing devices.

In onc embodiment, the first device 110 may be a memory chip device, such as a

DRAM device, an SRAM device, 2 FLASH memory device, and the like. In one
embodiment, the first device 110 may be a memory chip device that may be implemented

15 into a digital system, such 8s 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 slot (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 1o, or intemal (e.g.,

20 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
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2008. 008244. 03-1451SG w thin the conputer systemto store data (e.g., BICS
(basi c input/output systen)) related to the conputer system Turning now to
Figure 2, a nore detailed block diagram depiction of the nenory device 130
in accordance with one illustrative enbodi nent of the present invention is

5 provided. In one enbodi nent, the nmenory device 130 co ' ry
controller 210, which is operatively coupled to one Or”ﬁ%%éﬁ%%@%gsgg

portions 220. The nenory controller 210 rmay conprise circuitry that
provi des access (e.g., such as storing and extracting data to and fromthe

menory it | | i .+~ The
remory e BnEugpilis WP e GRELA. BILS eck IR sk Ditcpid o
Capabl%hQEnﬁ@ﬂ&i tert 0 data Proper timng of the data signals carrying data
fromthe nenbry portion 220 is useful in extracting data accurately. For
exanple, if the period of the control clock is 5 nanoseconds, and the data
Is to be sent or received on every clock edge of the control clock on a

i 215 . : | - t S t h
there ia & 2 EfE ol ERRasrs Hork AN RIS ubsfhctealobii b o,
Cynohr Gt iE G iy RGP g e ARl Ao g el 1o B8 P BReR Siea 80 dp g .

synchroni ze various digita n

efc.) to ensyre that daja access is perfornmed within acceptable timng
WP ndoneProTedn eptar ent, ﬁﬁéﬂ%%rﬂk?\*ﬁsrlgg GAMPDEEs ApeRBRprISRller B, ay
l ock loop circuit, 20 230 . In alternative enbodi nents, the delay |ock | oop
ci r cui tVBED IS eRPTItiveleouplEd e 1988 Op 1T BIFIICEY PPIVENHRAD  he ermasy tarolletich as

in the menory controller 210. The delay lock loop circuit Page 11 of 42
210 may compnise 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

10 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 S
nanoseconds, and the data is {o be sent or received on every ¢lock edge of the control clock

on a ling 215 (e.g., as in the case of @ double data rate [DDR SDRAM)) then there is a 2.5

15 nanosecond maximum fiming window available to send or receive the data. Therefore, a
delay lock loop may be employed to synchronize varous digital signals (eg., operation

clocks, data signals, efc.) to ensure that data access is performed within acceptable timing

windows.

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

of the memory device 130, such as in the memory controller 210. The delay lock loop circuit
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2408. 006244189- 1451 SG 230 is capable of locking a plurality of digital
signal s based upon a reference or a control clock on a line 215. A delay
generated by the delay |lock loop circuit 230 nay be used to synchronize
the output signal carrying data fromthe nenory portion 220 to an external

clock, such as a control clock derived from1 system cl 00'&505{&}?«48@ &
portion 220 is 5 capable of providing one or nore output signals t’g{p'tﬁe

menory controller 210 based upon a reference or control clock received by
the nenory portion 220. The reference/control clock on a line 215 nay he

gener at @301y capblenefrioeking anplusilite bf ApRaREgALE bhde@ Tpdn GORRRBRR  or £&dffpal tO
the nmenory device 130, such as the controgﬁunit 228.enltn one e rod| rrer?'?, t he

menory phickionna ARO 21 £CH 48y Bek@ttd Bl thd ALK, L | fl2qd he
menory controller 210. The )égl ay | ock | oop %?gr?:(}:(ulptgp Eggﬁ} gigénﬁg(bﬁeeﬁsg&o

utili zi ggnchihifeoHer Slip&t! Q5ka %H%El% Adtyﬁoﬁﬁ:eea%gglg}‘y?_\élg%lﬁg ;tog%%]{gg%maér 210

synchroni zed to the control clo on a

may use t [ y i zed to th ontrol clock gn the line
215 to g&gg’l ﬁ}é g# a %%ﬁ%"&t@?‘ e&ggv{ﬁ(?rc}gg} asﬁi’&‘ﬁ’“a@“%e%&d’&%‘&el?ﬂrﬁ‘é“ #28 1and/ or
vaf i ous 0 ,associ ated with the first device 110 (see Figure 1). 15
c?[m nui” g&o&%@%’%{g&“ﬁ YU 2tk StERYe i hresmemorgatoatrollesidd 0l asssl upon a
synchronizati on of gi ital signpals may result in nore accurate and

ef fi ci eRt SR ¥ G 4R ?'g?k é%‘éf’lrvafg{ﬂr e Bemeen portien 22 dThe mieremrs/avstrok sloglor t i on
220. The debg%/ | ock loop circuit 230 is capable of aligning the input
edges afli/Aotne AL> SAYPRA sensmted &y thememesy dogirelisr 20gndlcs fiowrs edcampmenthe
control clock on the line 215 The delay lock loop circuit 230 is capable
of per f B¥iETAGlodbe;memeryidevies 130usnshias the2@ntralsest 2200on t he control cl ock on
the line 215, and creating a feedback |l oop to lock the edges of a
plurality of digital signals. Using the delay |ock |oop circuit 230,

mul tiple sigpals . be s&nchroni zed for effective and accurate
transm ssi on ?neoeg?sléqdlmmt, € 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
control clock on the line 215 and providing an output 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 components 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 resuit in more accurate and efficient stonng and/or extraction of data to
and from the memory portion 220. The delay lock loop cireuit 230 is capable of aligning the
nput edges and/or the output edges of various digital signals based upon the conlrol clock on
the line 215. The delay lock loop eircuit 230 is capable of performing a phase detect function

20 based upon 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 lock loop circuit 230, multiple signals may

be synchronized for effective and accurate transmission of data.
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Page 12 of 42 2008- DOBM 03-145130 As shown in Figure 2, the nenory device

130 may be pan of a system board 205 (e-g-, a printed circuit board) that

i ncl udes a processor 206. The SYSTEM board 205 may bea notherboard that is
utilized in a variety of types of conputer systenms, such as an 113M

conpati bl e conputer system a workstation conputer systen;mebu{;mn _];ﬂr5
conputer system 5 an Apple conputer system a portable conputer, a PDA,
and the |like. The MeMOTY Controller 210 is capable of receiving and

executing nenory access functions in response to instructions fromthe

processor 208 sHéwn B 5a%s of 18 0ReHBY ORI 138%mA) JEMRAYACERRS, bESH 8! | €

208 that is used by the processor 206 to access nenory deévi ce

130, Tl o 0o B e LS LA 5S8R 0Bl oS IRASY |00k

|l oop circuit 10 230 1s 1 stra one “enbodi
unit 340, and a

circuit .ses a.delay uni.t 3 10, a feedback del a

phase drtlgtg @‘g?’%r%g%§ ?saﬂﬁl%%f 1 ?S’f’“ﬂﬁi ?fl ¥BE 0}58%1"&6'? sYsieras, syeh epangBMy | ock
| oop ci&)u%g ?30 arF not. _shown .as to not obscure the Eresent i nvention
howeverS°THHIERE RPN GYTiFmy R OmSIatian GPRBUtERsHstem, aspaipfiamp FemBWEr BS80S ur e
mguld be able to img!enent all portions of the delay |ock loop circuit 230
aRd r erAD APRIF FAMPHEr DElHL 2a9HakRIB cemputen 3 PRIA tang they lese Eheimarenyicontrolitine
delay unit 3 10 provides a delay based upon a reference clock, which may be
the conlr & capahl efnrachiving gud 3mmcuting oremoeyibaedésye fitnctiotse inleesponsmitd 310

| npl ements a del ay adjustnent onto the reference signal (e.g., a reference
cl ock sihgmstipng from therprog@sor 206 hFbiglpracessr 1266 andy oarkipfisel »ekendd)actasshown
to represent a delay inplenented onto the reference signal 20 an the |ine
305, i teoptrollet 208 thay iy ecd Ay dtk frpcdsho 2606 sk hdckadiatnintthemamohpydving Benef it of
the present disclosure that there may be a plurality of delay stages with
the delay unit 310. For

Tuming now to Figure 3, al more detailed description of the delay Jock loop circuit

10 230 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 circiit 230 and remain with the scope and spirit

15 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 shown to represent a delay implemented onto the reference signal

20 on the line 305, it would be appreciated by those skilled in the art having benefit of the
present disclosure that there may be 2 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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exanple the delay unit 310 may include a course delay and a fine-tune del ay
that nmay be Pap 13 of 42 200B. 00824 3.11;51 S6 separately controlled by the
delay lock loop circuit 230. The signal delayed by the delay unit 310 is
provi ded as a synchroni zed out put signal on a line 315. The synchroni zed
output signal on the line 315 may be used to clock in and out various data
lines to and fromthe menory device 130, 5 The feedback &EFUSP*R*#51%5%10
provi des a feedback delay for the phase detector 320 on a line 317. In one
enbodi ment, the synchroni zed output signal on the line 315 is del ayed by
the fee aﬁﬁﬁ i S t.aqt 320 _det ec hase .
di fferegce bee] %ﬁolﬁ\gy ‘ﬁé ela ﬁﬁ%&g‘ﬁ%ﬁﬁqd’%ﬁt ﬁi‘e Sighal %@ﬁé"ﬁ?fﬁ?ﬁﬁ%ﬁ W4
fromth ck delay unit.340 on the |ine 317 _The phase detector 320
bt ovi 1§ SEPRRE R F yithreniatd el sinal a7 ch v b o s omEEAER oupat
reference “ock agd ;9% feegback clock on the line 317. The phase detector
320 pr oA the e 313 may be used telogie imgndiArt vasgs dami letesteyanddidsades on a
control signal sent_to the delay |ock loop circuit 230. The output of the
del ay | BEROGEYIES 13%it 230 provides a synchronized output signal on the
| i ne 315 for providing synchronized extraction of data to and fromthe
menory device 15 130. Cenerally, the delay lock loop circuit 230 provides a
fi.rst order ﬁgn%rﬂl systemthat is generallé stabl e and does not generally
< feshba

accumul ate s ck|defayuet 380 mpvidesa fagdback dstsyri faethe phasecdestssamrid af a
signi ficant 3£ase error may be due to the elimnation of a voltage contro
osci | | at dpe 3Whi Enoneagmbdiment] {hesprahsgnized qutent siEpal ¢n thg line 30§ fiedeldyeddtyi on.
In one enbodinent, as conpared to a voltage control oscillator, the delay
| ock | oths feedbgendelay hyit 340. The pbask rdetpoten 30 dyette agihasy diffarknis bétywees tHe
nore i nmune to noi se.

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

317. The phase detector 320 provides a signal thal indicates the phase difference between the
10 reference lock and the feedback clock on the line 317. The phase detector 320 provides a

delay signal 10 the delay unit 310, which may be based on a 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 synchronized extraction of data to and from the memory device

15 130. 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

20 a frequency synthesizer and is typically more immune te noise.
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Page 14 of 42 2008. 008244, 03-145156 The delay unit 310 al so conprises a
regi ster 307 to provide a delay shift to left or right to provide the
synchroni zed output signal on the |ine 315. The register 307 may hol d
various bits (e.g., the register 307 may be a 4-bit register) that nay be
attached to various delay elenents. Various bits in the register may
toggle to enable or disable various delay 5 elements to i APFEREIR-413R] ay
on a clock signal- The bits in the register 307 may be indicative of
various states entered by the delay unit 310. For exanple, the delay unit
310 may ent &he deRlidnit - shiff -l tate shin-left-180

T s bbby 303 b BT Rl 1Ll e ca o

degrees state, and a phase-equa state. € phase-e

that a g ' a,f ck.signal. h ubstantially the same
phase angﬂﬁgﬁgdgync r Sﬁ?g]ezgd Gﬁ}%ﬁgg}@"ﬂ@f‘gﬂ? age 3¥§ u é@f’ 8§98 3ompy hold
descri pt,l.on_qf. th | ay.unig 310 {n accordance wi th one enbodi nent of the
present ;"'lsrgcguén 1t|sc§ﬁ§.,ﬁ§c B%/gb‘# Toed TRy IEF dut-Bit regisign) dbeionpahg iaHached s vapouson

bel ow. a;ge fielter U{}it 350 in the DLL circuit 230 is capable of filtering a
phase i FAPESIEPIERYS: (Yareus bitsgndhe regismtr by tigghealo) ergblgnal diabbevarives plekse
detector, 320. The filter unit 350 nonitors the assertion of one or nore
pRase i FIGMEHE Brimplsmens|a delanansa clogk sigraht THeebitsTpl arenihter B070Mmaj Get he
del ays provided by the delay unit 310 is effectuated based upon the
filteretddiraiyg ehvasious statespimaased by thecdtlayoadic O00.r Bbr sk gitdt, thd @ela§ ihiter ouni t
350 woul d then provide normal operation of the DLL circuit 230 in the

absencemay criAya ehiftdeR state, nisbificti gt ktasd, gahif-leftal 80deigteds BERIRNG Aphak2ualPhase
i ndication signal. In other words, a glitch in the reference signal may

pronpt #atealThe phpdvaspalcastt nody iAdigRalthd?s refereneDaHRaI0BHE fodh 3R Y Eﬂ& may
then be filtered by the filter unit 20 350, thereby preventlnggp e del ay

uni t 31Qibktactiallyahei saghet fiasdahd Grhay bl Eyléﬁn%niz‘ad.enA%or%rhexdgf&F ﬂﬁ}i‘ﬁmﬁ&. and .
undesirable state. This provides for Teducing the possibility of errors in
tihe description of the delay unit 310 in accordance with one embodiment of the present invention

is provided in Figure 7 and accompanying 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 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

15 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 cireuit 230 in the absence of any erroxs 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

20 350, 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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synchroni zed output signal 315. A nore detailed illustration and
description of the operation Page 15 of 42 2008. 000244/ 03- 1451 SG of
various portions of the DLL circuit 230 is provided below in various
figures and acconpanying description below, Turning nowto Figure 4, a
sinplified depiction of a phase detection provided by the_ DLL circuit 230
in accordance with enbodiments of the present invention i &PPMFHEPFATER. The
5 phase detection circuit 400 conprises various |atches and del ays, such as
NAND del ays, to inplenent a state operation provided by the IDLL circuit
230. Forofcatibhs poationg Xt & DIIN it 2Aht; er pts, are

¥ ﬂt DL Cﬁ‘cl._lll 29D 1?&)8%'3@(‘? bB?CIW Ciﬁg%&%%g/ [?g}u(sgse ag(il(l Il ed

illustrated in Figure 4, however, it wou be apprecia

in the %ﬁommgdgg&@iigﬁh%,@ he present disclosure that various other
circuit portions, such as latches, delays, and other logic units, nay be

I npl emented into the phase 10 detection circuit 400 and remain within the
spirit and scope of the present invention. The phase detection circuit 400
conprises a fghshe hé\l &6 File 3Ndg; : ch- 420 . The.first.latch 410
provi des an out put i gngfg,ld %Mssé?]fﬁgggggh]%tﬁgg %&ﬁ%ﬁﬁtﬁuf@ BPSM%H%’O t he
del ay umrtt, At 256 - -provides an_oqut put. signal, PHASE-2 on
a line 455  Whi chq’f‘ég%?‘?ﬁ’.%?ﬁ%“ﬁ%ﬁg& gﬁ% Eﬁﬁf‘i“”ﬁl‘t}‘.’mﬁ‘ﬂn ugrAEt Mt

N SE - i | d i d '
Lot <P el Do P NS AR e bR MRS,

shift-ri function.  or.a no-shjft f 1ion. These signals are described
in furt h'g]ptm&e ol %%%b%ﬂm.on'ﬂﬁ%“ﬁ?fip{’ﬁ( “Fggﬁﬂé“ic}m 280 afi%H?ﬂ!I'm of §xplaption @ OCK
signal gn.a.lin 435, which is sent to the D input of the first |latch 410.
The cl o@ﬂ“‘ﬁﬂﬁ‘ : PRPIGR'S |35 lustiased jnsFigury 4, hopsvrr, & wenld berapprediatades t he
operatign of E&ﬁaghase detect signal. The clock 20 DLL_ON on the Iine 435

i s sent °¥ ose dR the 21t Apying Benefitiof theanesent Bisglosure thal 3@ricwsy other circuit

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

10 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 ountput 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 delsy unit 310. In one embodiment, the PHASE_1 and the

15 PHASE_2 signals may be used to provide various signals to cause the register 307 to perform
a shift-left function, a shift-right function, or a no-shift function. These signals are described

in further 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 first latch 410. The clock DLL_CLOCK on the line

435 15 a DLL clock signal that drives the operation of the phase detect signal. The clock

20 DLL_ON on the line 435 is sent to a NAND delay unit 430. The NAND dclay unit 430 may

comprise various NAND gates among other logic gates to provide a NAND delay to the
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conprise various NAND gates anong other | ogic gates to provide a NAND del ay
to the Page 16 of 42 2008.006244103. 14515E DLL- CLOCK signal to provide a

del ayed DLL CLOCI C DELAY signal on a line 425. In one enbodinment, the NAND
delay unit 430 provides a fine delay for the DLL circuit 230. The DLL- CLOCK

DELAYsi gnal on the line 425 is sent to the D input of the,58& i ch
420. The first and the second | atches 410, 420 are contr&oﬁé%gg&ggﬁtgtch

clock signal on 5 a line 415. The latch clock and the DLL CLOCK si gnhal may
be subdivisions of a master system clock that nmay be provided to a device

i ncor paPhLi @YOTKesiBhdl t6ipkewidd a 23RyedTDEL| @LOTK PEICKY QbrfaN6n Ll 435 15! ocks
the Dinputs of the first and second | atches 410, 420.” The Q outputs of

the fireie exitbdspante NXNDSIa$ LRt 442 ' Njes.. SE | and
the PHASE 2 signal seon t he Ialg'nel’st 44 rogﬁgggg@%w%é f@{ﬁé’g‘iﬁ; %‘tﬁ ﬁt2 Q!APHASE_Z

signals may 10 be used to define various signals that would inplenment the
shift-right state, the shift-left state, the shift-left-180 degrees state,

t he ph ' idel 4341
or the phaseFipguel, SLOUK, DBLAY $ighal8MiHeOide @grl?séﬁtt E%@%&gﬁhgﬁ%&?ﬂe

provi des the decoding of the bits associated wt

PHASE_ 2280820 Tho ififs: A e keond tatcHU 18, B0 SRRGEELAL PiudIISE cigheh bhed 11

the art having benefit of the present disclosure at” various o . °T'at ches
returacy oy ISl Llet BRAVCBLLOGLBER HaPlape P atpd b he Fthal o
§i anal STRE e YT Ppy ot RBOERE D Fidster freerording FEP DL hbao (UBsERe.
rvent <4 SO TR S DS BOR HER TPRIGH o G end 15 S0 42 TPRE. 2

st gnal Sou?pru?s 3tt thle %%tcand second latches 410, 420 respectively provides the PHASE 1 and the
PHASE_2 signals on the lines 445 and 455. The PHASE_1 and the PHASE_2 signals may

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

the shifi-lcft-180 degrees state, or the phase-equal state.

Turming now to Figure 5, a truth table that provides the decoding of the bits associated
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

15 used that would provide for additional shifi-right or shift-left accuracy using more than two
bits to define more than two phase signals (PHASE_] and PHASE 2). Implementation of a
system with more than two phase signals may be used by those skilled in the art having
benefit of the present disclosure and remain within the spirit and scope of the present

mnvention.

20 In one embodiment, when the PHASE 1 signal and the PHASE_2 signals are at logic

high, the result would provide a shifi-left signal for use by the DLL circuit 230, as shown in

Page 17 of 42




hi gh, the result would provide a shift-left signal for use by the DLL
circuit 230, as shown in Page 17 of 42 2008, 008244/ 53- 14515t Fi gure 5.
Simlarly, when PHASE | is at logic high and PHASE 2 is at logic |ow, as
shown in Figure 5 the result would be a phase-equal signal being asserted
for use by the DLL circuit 230_ When the PHASE -1 signal j ¢ | ow
and the PI¥|ASE -2 signal is also at logic low, the regul tziﬁgﬁﬁmgg&fﬁ_
shift-right signal provided to the DLL circuit 230. Finally, when the 5
PHASE | signal is at logic |low and the PHASE 2 signal is at logic high, a

shi f t-r iFgire $88imikaly, Sthes PBHISEE 11Ss BI8) 08¢ &1 ﬁﬂm_s%iicsgérn] 'ti%ﬁ foiu§§95hc§b. ce

only two bits are used for defining the delay shi l'ustrated in
Fi gure Bn Figtes, i Nesit 6 Buli @ aahse) ( Vel by AL Iber. of
si gnal s rra{}ﬂbe used to defi neadt he s lffstqg%?gglggg?segggﬁ%-uf%wﬁ’ccz)bnggﬁﬁg‘mto
progresskye ' curate iml tjan qf del ays provided
by the ?gd'ewﬁhgg Fprr‘%e n{ sgt)ﬁf'?ts @5@? g@@#‘f ??‘H\%%egﬁsﬂ#ﬁe# @%33 és %F? aéﬂ&’i‘:t'?‘éfnal
| at ches re.nml nt .nto. the phase detection circuit 400 of Figure 4,
the tr utte iesl PR TG Blinaigh SieprCprPudas 16 fiecBLL Gibeit 280, iaslpmaden Shnal o
t her eby eater nunber of results or assertions would be provided in
o%er t Eﬁﬂ%jﬁéﬂ%“p Hoftdogictlaw|ad thy PHASE 2 sid) eat domic hih: i shifi-right-1%0
Figures 6A-6D, various_ illustrations associated with the different 15
resul t s IFFTEHTBAY 18 BFRYIGRsk o dhe BLL tiesuib230CISORIE cndd vk bit ChieQKe Db s fingnal s
is illustrated. It should be noted that the ultimate result of the DLL
CLOCK aft§ deipy shifi cmprgbeillnstrasedyim Figues B ophyo dmwseh bygrtatee nfaiyr ¢ dacwdlledecond
| at ches 410, 420 (see Figure 4) are the generation of the PHASE 1 and
PHASE_2Hewgmerl any nurhisr of signale mayibe useditd dafsiesheastaf ofght breshilt-lefe tortiniahds? 30.
Figure 6A illustrates a shift-left result/state caused by 20 the DLL_CLOCK,
and t hete porgkesBivElyOnikmERE. & AWoranatcirae implehmentafibro @ &l F8aprovide®bya the
10 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.

Turning now to Figurcs 6A-6D, various illustrations associated with the different

15 results from the combination of the DLL_CLOCK and DLL_CLOCK_DELAY signals is
llustrated. 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 PHHASE_1 and PHASE_2 signals, which control the

vanious state of the DLL circuit 230. Figure 6A illustrates a shift-left result/state caused by

20 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 415, the PHASE 1 and PHASE 2

signals are at logic high, which results in a shifi-left signal assertion, which provides & shift-

left state.
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transition fromzero to one of the latch clock on the line 415, the PHASE
-1 and PHASE -2 signals are at logic high, which results in a shift-left
signal assertion, which provides a shift- left state. Page 1 8 of 42

200B. 00B24410S- 1451 SG Figure 6B illustrates that upon the transition of
the latch clock on the line 415 from l|low to high, when the DLL CLOCK
signal on the line 435 is at logic high and the DLL_CLOCRBEFRYPSYYA% on
the line 425 is at logic | ow, a phase-equal signal is asserted, which
provi des a phase-equal state. In this state, the PHASE-1 signal is at logic

5highandt|;.v§\g,1D 3 | ' G| ow. i llustrated in_Figure
GC, upon the t réﬁ?ﬁ;‘ illg%tr a?%s?fﬂ?nléﬂ@gf] %: ﬁlj*"%ﬁ%@k"gﬁ"? i@fsﬁ% c'c’lcﬁec'"i%%%ﬂ: éﬁ?l to

hi gh, h ' the lin 35 wel | as th

DLL- CL%PD'EL@;’S h&%f@%ﬂﬁ{.ﬁ%ﬁg:ﬁg e of, Th 1%“89%? ISoft, Jogis W 2pd dJhe
signal i@ eb ronmpti.n hift-right state. In this state

t he PHA ll—ﬁs‘le%@gi% Fylg S‘%BJSPE %Bwl’gn‘@f%abmj?ws iB gfefese-pauad | sighabtis | ogi ¢
low. As ill ucitrﬁ\tﬁd in,Figure 6D, upon the 10 transition of the latch clock
on the PFECR BN BHW%%Bhﬁ‘iFﬁﬂ?ale‘éﬁw imipstete eI ABEnhpigndris ahdodit ne
435 is %t Ihcl)]gi c low, _and the DLL- CLOCK- DELAY signal on the line 425 is at

| ogi ¢ hinh andithe BHASE, 2isigmal is aploawdgwe dsailystedted in Fipwe 6Ceuponl the trenstiss at e
the PHASE-1 signal is at logic low and the PHASE -2 signal is at logic

hi gh. Teéthsgatehelosk optthe lire 435! frate o o hipin! vererhe BLLY CLOE KDkignaionahé in230 i s
I nfluenced 15 by the assertion of the shift-left, phase-equal,

shi f t - r #3has wehin$ theDight CLACKIPELAASsigha) oa ltise Itestsi dbe st 1bic kg shifo-righd

Fi gures 6A-6D. Therefore, for the enbodinent illustrated in Figure 4, four
possi bl eigstlds esexed, shadeliypromptipg asie frekiihe 62icO Mn 6i§ auietthPRASENE sipbfik af ef t,

the phase-equal, the shift-right and the shift-right-180 degree states.
Ther ef oflagic ko addiothe PEIASE_2 signal is also at logic low. As illustrated in Figure 6D, upon the
10 transition of the latch clock on the line 415 from low 1o high, when the DLL_CLOCK signal
on the line 435 is at logic low, and the DLL_ CLOCK_DELAY sipgnal on the line 425 is at
logic high, the shift-right-180 degree signal is asserted. In this 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

15 by the assertion of the shift-left, phase-equal, shifi-right, shift-right-180 degrees signals
described in Figure 5 and Figures 6A-6D. Therefore, for the embodiment illustrated in

Figure 4, four possible states caused by the phase detection circuit 400, the shift-lefi, the
phase-equal, the shift-right and the shift-right-180 degree states. Therefore, during the
initialization of the DLL circ;uit 230, depending on the state of the clock DLL and the clock

20 DLL delay signals, on the lines 435, 425, the DLL will enter into one of the four states
described above. However, because of a neise event that may cause a clock jitter, the DLL

circuit 230 may enter a undesirable state inadvertently, thereby causing an error in the

operation of the DLL circuit 230,
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initialization of the DLL circuit 230, depending on the state of the clock
DLL and the clock 20 DLL delay signals, on the lines 435, 425, the DLL w ||
enter into one of the four states described above. However, because of a
noi se event that may cause a clock jitter, the DLL circuit 230 nay enter a
undesi rabl e state inadvertently, thereby causing an error@agag o&gr ation
of the DLL circuit 230. Page 19 of 42 2008.000244105- 145T croeRsitter
that may be greater than the hysteresis, i,e., the difference between the
transition time between the DLL_CLOCK and the cl ock DLL- CLOCK- DELAY si gnal

may cause am cldRRGMEF Mha&r@@?é&éﬁﬂmpﬁe%)%%i&%b PEO :edcﬁﬂ'erchet @eﬁgg&a@%aml o

detection circuit 400, thefeby causing a eration error.

during kil &t d L i [ 0.,.L;h . [ d/ or

i {19 thinkiubd S Berfber G %Lr-ccg‘uq% ‘"‘E’@Sﬁ"‘ tIRek §H23§E§Wé?%my400
may  pr.Qvi . Lit-right state for t DLL circyit 230. Tp the DLL
circui tcgg%fg& 1? ﬂéj&?ﬁ%‘f%’g}q’é’ il ass?a%&'iovfﬂgﬁlbyitﬁﬁﬂ?éf Hﬂ‘f’ﬂé’t“ qicuit f0P glpereby

i mpl ement ed b?be%l{je DL!. Ci rCUiC#FEZBO should nove to the right (.e.g., a right
shift iR tHe?reyr SPEAUSD O RIS MRPIEndudng pilizatignef thedP bl cineuit 38Qtthet at e
sgould be. t he hi_fI,—LefI-l 80 m_state, which is then followed by the
shift' -TPFUNSing{or imtghgatiop of he itpy, 23h ho pbese delgetitn sirenited00Tmpy i s
general ly the sequence that may occur during the initialization of the DLL
ci r cui tPTo¥de a ghift-nght Hae ferathy REL clienit B39.t Toathe DIFOcidmyy 230, ahel shiftaight
shill-left state, a glitch or clock jitter may cause an inadvertent,

non- sedigmat wall indiente that theedelayhinfrerheited BB hedBhE adrcuiT 200 Shodlt rthefet toshat e
maybe entered again followed by the shift-left-380 degree, which would

t hen bethtrée.@na ophirehifhisthatregister I0NE Ohde @i the sHift-rB0stER Ui Migx P51t sisudp! em i n
the operation of the DLL circuit. In an alternative enbodi nent, the

shi ft - [tef the dhife-lefpn8s deg@eiatare, takick Hi frher if@idwedt B tish khib-1en Odidre 1 8RR QT €€

signals may be configured such that

10 followed by the phase-cqual state. This is generally the sequence that may occur during the
initialization of the DLL circuit 230. At the boundary of the shift-lefi-180 degree and the
shift-left state, a glitch or clock jitter may cause an inadvertent, non-sequential jump to the
shift-lefi-1 80 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 circuit 230 causing a

15 problem in the operation of the DLL circuit. In an aiternative 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

20 filtering out possible effects caused by the clock jitter 1o 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, in accordance with one embodiment of the present
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upon the assertion of a nunmber of these states, an even bigger shift may
take place, For exanple, if a sufficient nunber of shift-left states are
entered, a larger shift to the left nay be enployed by the delay unit 310.
The filter unit 350 (as illustrated in Figure 3) provides for 20 filtering
out possible effects caused by the clock jitter to preven nit
310 from entering a false state. Turning now to Figure 7£°°&J3gll‘g§kﬂé?élagram
depiction of the interaction between the filter unit 350 and the del ay
unit 310, in accordance with one enbodi nent of the present Page 20 of 42

2008. 00BR4rkidRlis 1hishratedi TN Bh¢ & | i
PHASE] si gnal 245 is sent to I?E%dni?'lmlhtt t#sftﬂr{iﬁgﬁ Bﬁ‘?%gf“{l??%ttﬂg?te“smp

o e e, st o % T e SR o

unit 350 Using a counter or ex C

require ther .t he PHASE nal s intended to be
assertegkéroun §§ gh%cg &t Fehesmpls ‘?:E[Féié 18 CEE‘I’EPHC’IE“}’ ot eAVIrgd,toy

relativ ) rrent the counter in the filter unit 350 may
be pr ec%ln%/f“’f‘l oh"gat 5%%# S gl 828 igendsd tphpassertad oy yhether thaabseationanount
counts gher noi se systens, the counter within the filter unit
330 naywﬁ%cauﬁ?c{ahlﬁﬁcﬁl?‘ikdﬁffﬂ ar’@q‘w&énawﬁfrgﬁénwm;mt he corntertis theofiltem
accept abl e_determ nation that the PHASE-1 signal has been asserted. O her
types oft 334 maxbegreconditionsddg eereptancassertion pf PEASEL D upen ¢ s8&llranmsuntofai n
within the scope and spirit of the present invention. Fromthe state
boundar §PuBE tigher fadise. spflemasthiedegureer stitttie tandfiidre upia3so anaalbe
state, generally, greater than 10 shifted clock signals may be required for
a scenapreernditionsd i requige adtighter nuinbér of cystsdor o aekprhink @eteBnmztanosearnd
cl ock. Therefore, this inplementation of the filter unit 350 woul d not
af f ect PHASPLL sigoel hisi losen assbriefie Othakiypds®f, ik Gy BeOsthp1BFed into the filter

10 unit 350 and remaijn within the scope and spirit of the present invention.

From the state boundary between the shift-left-180 degree state and the phase-cqual
state, generally, greater than 10 shifted clock signals may be 1equired for a scenario of 250ps
per state with 2 system clock being a § nanosecond clock. Therefore, this implementation of
the filter unit 350 would not affect the DLL operation and the lock time, aside from the

15 beneht of reducing noise effects that may result in the inadvertent resetting of the DLL circuit
230. The filter unit 350 provides a filtered PHASE_2 signal on a line 715. The delay unit
310, as 1llustrated 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 functions and remain within the spirit and scope of the present invention.

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

the shift-right, the shift-right-180 degrees, and the phase-equal states). The shift logic 710
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I's benefit of reducing noise effects that may result in the inadvertent
resetting of the DLL circuit 230. The filter unit 350 provides a filtered
PHASE -2 signal on a line 715. The delay unit 310, as illustrated in
Figure 7, may conprise a shift logic 710 and a delay |ogic 720. Various

other logic portions may be inplenented into the delay uni 0to
ef fectuate desired delay |ocking functions and remain w tzh?agﬁ&'fﬁ‘@"yﬂsﬁ t
and scope of the present invention. 20 In one enbodinment, the filtered

PHASE ) signal on the line 715 may drive the shift logic 710 to perform

t he ent rPabEengrniep feropiéhsigng badint BEE e sift 1obREnSNiitd 1L L se-equal ,
the shift-right, the shift-right-180 degrees, zg d ?@éh%%ﬁénzeg%taﬁﬁﬁs—?ﬁes) .

The shi fgtabos ¢ Iint03paghe 2iiagioni2 290, A4 Pt 9y RS HOWdBLL o

force-left signal on a line 725. The shi ogi C nay

si gnal qmedeternired 488itioh? sAthRY ol Qﬂélﬁ%szfi%g ng%%%e(r: t%g@%’[aps/ i(ao( a]rgliﬁg gqsncggqll -:¥§E to

el enents that provide predetermned a
provi de Ditte Glekaval BCe 1o ction DLL_ON signal on the line 735
may turn on a Dﬁi f uncflhone?o;r %\%hga 0837% fine iR proyisied by 2o dgayTlegic 720.
fogce-| gt Say on.the | i.ne 5 may provide the ability to disable a
shift-right s?'gﬁ*aflgga)} °”fe‘8? @F‘h&g MY REQdq ths sbdity tondisabde & ehilfedight siggaiby on
.the lin 29, reb roviding a desired state operation by the delay
| ogic 7 ‘S.Zg’?rﬁh%%g"'g‘ﬁﬁﬁ iﬂ?ﬁeéq ce-1gf signal qoithe lige 325, théreb iproaidinggiesirédQrawd | | be
in a shi%liéeft &@%e que to the assertion of the force-left signal on the
l'ine 72§,|HRQ?Y Elay lo@e2e a phase-equal 10 state. If the starting
condition of the phase detection state is at a shift-right state, the
force- left signal on the line 725 is asserted continuously until the del ay
unit 310 entﬁ{g a shift-left state, where the filtered PHASE -1 signal is
at logic high. dimentiinop a REL reset tle desayelngie 78 will bbén f ehitch9iddesi gnal
on the line is reset and the 2 signal is at logic high, ic
hh' }7125' d the PHASE 2 si | i | ogi ¢ high, which
€ to the assertion of the force-left signal on the line 725, until it can achieve a phase-equal
10 state. If the starting condtion 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 | signal is at logic high. Once the shifi-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 shifi-left signal at logic high to insure that the delay lock loop function
15 continues to be in the shifi-left mode. The delay lock loop function will continue to be in the
shift-left mede until the PHASE_2 si gnal transitions to logie low, which will signify that the
phase-equal state has been achieved. When the phase-equal state has been achieved, the

DLL_ON signal on the line 735 would reset to Iogic Jow and the various delay portions of the

delay unit 310 will be turned on, thereby implementing a locked loop function.

20 During the proper operation of the Phase detection sequence provided by the delay
Jock 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 shifi-left signal at
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woul d hold the shift-left signal at logic high to insure that the del ay

| ock I oop function 15 continues to be in the shift-left node. The del ay

| ock loop function will 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 achieved. Wen the phase-equal state has been
achieved, the DLL ON signal on the line 735 woul d reset 8% 1°8/¥E-1#%%¢ and
the various delay portions of the delay unit 310 will be turned on,

t hereby inplementing a | ocked | oop function. 20 During the proper operation

of the paskekiel ®eanftissHdENRE sHRAVE! he, del l.ock.. | oop. circuit
230, at DLL ﬁi tialization, a hghgsﬁggggggéﬁé tgag' adlg%élﬂgfclﬁ@ FRIDB STk t
si gnal  garubsheHbiveBer’ 2% - 2 signal occyrs, which holds the
shift-left signal at péﬁée“dléﬁgﬁ‘%’ﬁf@%&sé%%g%l § hysteresis ‘ﬁE‘QF'@ Gegheta t he
transitjon shift-le -1? egree state and the shift-left crossing
state oégcﬁérl{sa%\;b\g‘\}“e?'} Slock b&’l% ﬁ]?{)géfga)f A raVhesethisgaguss, duate theeclock

yst eresj s egent, (i.e, delta  between cloc and cl oc el ay) may
h ﬁ/{#ﬁ"lﬁhf‘s [ del b |l ock DLL and cl ock DLL del ay)
occur. MFZnMeHPLecHeR Nemial gdhe ding (7@S drsstk ang thet BHASEN2 willransitiohttosbgnal on
tge Iinle 725 resets and the PHASE -2 will transition to low 5 logic. As a
rdsul t, '°8fe AL reNtsthg AL Y signp) 7ASewilkbetesgreansturcty ys & delsy gicareol ogi ¢
720 expects a phase-equal signal assertion upon the PHASE 2 signal
transi t¥<PAFHG Rhase-eqyiat sighgdrasseaiareupesy the AHASE (Pesiginl trbndigbiing 1SRHERIRE
boundary. In order to reduce the possibility of delay logic |oop errors,

i nst eacafisr cieasing thetshift-leA-F8Begresibgnadargo directly to the shift logic 710 to
provide the reset or the assertion. force eft (on the line in Figwe
id h h [ f 10 left ( he i 725 in Fi

7), enbodi ments of the present invention provide for the filter wunit 350
to filter the PHASE -1 signal to provide the filtered PHASE -1 on the |ine
715.  Ther eflgregder; teerefinge theepbsfbINGE 1 dslagriagic doog Brorsj hetedd dMRWING GBuSe

the shift logic 710 to
PHASE_1 signal go directly to the shift logic 710 10 provide the reset or the assertion force-

10 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 on 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 that the assertion of the PHASE _1 signal being detected is a

15 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 logic 720 to exit the delay logic function due to the clock jitter neise. Even
with the clock jitter noise at the shifi-lefi-180 degree state boundary, the DLL logic 720
would centinue to be on the shift-left mode while the PHASE_1 logic high states are being

20 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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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--1 signal being detected is a 15 legitimate 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 ]| I ch
woul d cause the delay logic 720 to exit the delay logic #hﬂ@?;éﬁ%ﬁﬁg to
the clock jitter noise. Even wth the clock jitter noise at the
shift-left-180 degree state boundary, the DLL logic 720 would continue to

be on tPHASHI f togierémame e yMugich P hdhr | She '} L re heing
20 counted and véal | dat ed by tdllue %Pﬁag})éﬁﬁlﬁﬁéggcg.gyﬂwggﬁ%i‘?\nép%ﬁzs °0 8Yi ¢
hi gh Wi dyislpsh-| 80 ias r ting of the force-left i gnal on the
line 725 after a i wéggﬁﬁsec Hl?/i"ec %fag%igé%ﬁrﬁ%ﬁcec?srﬂjﬁg@rﬁs&”ﬁ’t‘ﬁ"ﬁﬁﬁbg‘?’ﬁcb’é}é’ wher e
?age 2 0 7 03-1451 SG PHASE-1 |l ogic remains at a |logic high
has beglﬁ?%%ﬁaa@t% gﬁg%s(j’?&?fgégtﬁ’tﬂéefe RTEVeE8 agyesss aifrsts torthe Dlilepreratzo aadgr ee
boundarlﬁ&‘%{(?J th‘ghcphﬁse-,equal . State, as described below, will generally

take a NEFBEE Wiendhrres i 8pie ascloekiierpy Therefran tinplymediatios of dfef fledrsintto t he
DLL operation and |ock-tine when there is no noise or clock jitters-

Ther ef ot bY sfpbedimsnistal she presanhinventiereduning the D15 Mritializatitro gerreeallyswotldt he
present invention during the DLL initialization generally would not

adver s oy ad¥ersedy affent throvammk! apeetiat iof thedLL bRcUl 2300 Tee tHetdeB3Qunf 1181 Thee
delay unit 310. The output of the delay logic on the |line 315 would

provi deowpsiithy delay &gioot fetlirgi YabodlPprovide a bpekanizal cufifr Rizasanadyal
state on the line 315. Turning now to Figure 8, a bl ock diagram depiction

of the lstiadat tHeqhagd-equabsthlelon tHOfeig16Ui t 230 is illustrated. In one
enbodi nent, the DLL circuit 230 may enter a DLL reset, which may al so

I ncl ude the assertion of the DLL_ON signal on the line 735, which resets
t he

Turming now to Figure 8, a block diagram depiction of the state flow of the DLL

10 circuit 230 is illustrated. In one embodiment, the DLL cirenit 230 may enter a DLL reset,
which may also include the assertion of the DLL_ON signal on the line 735, which resets the

delay logic 720 (block 816). Upon such reset, the delay lock loop is initialized and enters the
mitialization state (block 820). This may include the asscrﬁon 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

15 embodiment, after the initialization, the shifi-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 being at logic low, wherein the force-left 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

20 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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delay logic 720 (block $10). Upon such reset, the delay lock loop is
initialized and enters the initialization state (block 820). This may

i nclude the assertion of the force-left signal on the |ine 725. Upon
initialization of the delay unit 310, one of three states may be entered.
In one 15 enbodi nent, after the initialization, the shift bd@RwdEliaiss | S
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
being at logic |ow, wherein the force-left is enabled. Subsequently, the

PHASE -2 si gBuatisequidntlyt tharBHASBN signdiogillctrdvisision(ibllegk 18@0blockhss0)aupsh | ead
to the state of shift-left-180 degree (block 835). Alternatively, the DLL

i nitial izakicationodf the PEIATE2Q sigy, heAthp?ndithiRetdnind fid f
degree (bl ock 835). This calsliggﬁfor ttﬁl—lz\StE-lﬂsf?gﬂélrh?gsjgg a?"hlae gﬁviéoow

?Sgst 3§%Z44§§fﬁef§%a§%’§3%?ﬁhﬁog' Sl {Rapk 399). > Subndfaen, 1o, the flering.

et gmﬁnt Briéd *’%%eqﬁ%#“%mg"“"’rﬁh‘?"%E%eﬁis PM@; 3flfipr?*8?~%ﬂaucfh}ha& o
P S on,

BT Gt AT abeiR 0 Rl R srarh Dl FEDe for sidie ks g prASE T ' O

provi ded, uch Ihat ﬂg?léﬂg del ay Io ic 720 enters the shift-left state

(bl ock %5 syglasth B3 gepah o fh@t lpgapgighy Atdhigpaint.dhe {aspq-leflssignabisPHASE
-2 signal to be at ic high. At this point, the force-left signal is

di sabl eeesvm%‘"h%ﬂ@ﬁhﬁﬂeﬂeﬂwe istashigveds Blahfilberng praerss ini block Bémprovalce s i n
bl ock 845 provides for subsequent assurances that the PHASE] signal did

i ndeed fbasyettoapswrahéagthatrthe PHASXS 1 rsignal didr inbsedarebah wgichhigh adiidt was actnoi se
problem such as a clock jitter. 10 Wthout the inplenmentation of the
filter weiely 8filse high dheus satolsepsotden) sichasbelock)ifter. such error includes the
fact that in block 825, due to the clock jitter or noise, the latch clock

10 Without the implementation of the filter unit 350, varicus 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 shifi-lefi state,
causing the force-left signal on a line 725 to reset, where the PHASE 2 may be at a logic low
in the smft-night state. This would cause the false detection of a phase-squal state, which
15 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. This error may be prevented by the implementation of the flter 845, For
instance, at Time = 0, a shift-lefi 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
20 be sampled on PHASE_2 in the shift-right state. This problem may be prevented by the
impiementation of the filter 845. Using the filter 845, a possibility of a premature exit of the

DLL logic loop is substantially reduced.
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(shown in Figure 4) may sanple 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-right state. This
woul d cause the fal se detection of a phase-equal state, which 15 may pronpt
t he inadvertent assertion of the DLL ON signal on the |ingoslbdfadigitdghe DLL
circuit 230 is actually in the shift-right state, where the PHASE-1 and
PHASE- 2 signals are at logic low This error nay be prevented by the
i npl ementation of the filter 845. For instance, at Tine = 0, a shift-left
state may ocgullmedﬁ-g) i FigapsE-indibgeng tsmarbhe doat thedgbek $ho o the BIRERBYO0,
resetting'the force-left node. At Tine = 1, due to clock jitter, a logic

G

| ow mayWbehpedefinnd| byothe forPeidEsignal eingeat $6pid high) m@;tcbgtd@stas}ing me%hmf_ﬁ?hem may
be prevented by the inplenmentation of the filter 845. Using the tiTter

845, a Wofosiing tict lgft dfansitipn prowided dyend for&-1eheanaDldutsOichs 1MPel $50 (i .
substantially reduced. Page 25 of 42 2000.008244M30451313 A Tine 896”% n

Fi gur e Beishifi-lft aste) thd FHNSiEf_‘Q_sﬁérﬁmhtah_ﬁtimsoﬁﬁf(qg:Qzerr?O] i(%lﬁgk ?Ea(f Eﬁég Ilglé\l’)vr': ﬁg

is defined by the force-left signal being at logicC

t Be shitdnsitioghihe dRlayl 24Ci s 510 vi-ded by the force-|left
si gnal . Sublgequgnt Yo bl J?%ctéﬁggeé %Fﬂaésg ,ceuniﬁﬁgltes@ik%%%dg?t (}E’fgd'f'@)hbet ﬁ%é‘PEWSE- 2
si gnal gy ;MeFHAGES Ra (bl .. Upon . this 5 transition, the
delay ) TETHAIEN BERE of etfhinl MeIARE Leignfl Rt omindyy. hooma)oisbe
define - el at .1ogi.c high, the PHASE 2 signal at logic
low. A STétgl}Il%%gﬁ"gm%%hﬁ]e‘" %’f"gr-é%g Figpy! ”égaﬁéﬁe’gﬁhaﬁ%nbbmk_@lpm | Adithis

de- asserted d. sent. k to logic low At this oint, the actual

shift-I 8?’?’ ‘.h?l‘é‘f‘ﬁ"g\%ﬂggfg ‘So&‘@m‘e,d QLCF f*%;md@dfesmtge timenkng 880> TBDentiFhe
entire gg?rg ionDi{Lom DLL reset at block 810 to the achieving of the

phase- eggar® 5D ekbIesln 81 Qo the apinevipaof g physe: snmabitite GNblooki 860

'wdi cat.ed b}/n ati e Li ne 865. Therefore, utilizing the
15 encompessed 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 | high state is generally expected to continue for

15 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

20 realized. The delay lock lsop circuit 230 described by embodiments of the present invention
may be implemented into a variety of electronic circuits. The teachings of the present
invention may be implemented on a plurality of types of memory devices, such as flash

memory, DRAM memory, static random access memory (SRAM), double-data rate
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filter 350 provided by enbodi nents of the present invention, a nonentary
high state of the PHASE -1 signal is filtered, thereby essentially
elimnating an undefined state entered by the delay unit 310.

Additionally, the filter 350 will generally not affect the delay | ock |oop
| ocki ng speed operation since the PHASE-_1 high state is al | 'y expected
to continue for 15 many consecutive cycles before achi ev%ﬁgﬁézﬁg’%ﬁs‘ghase
| ock. I nplenenting enbodi ments of the present invention, a nore accurate

i npl enentation of a delay |ock |oop phase |ocking is provided, thereby

mor e acswichiotots DREAM ¢DDH ﬂﬁmmf),t qaﬁ,qgmj)wi@]w?c;wevi ces

utilizing the novel ermbodi ments of the presé SFOPRY nore
accur at ge3RELAL/b i ous devices, such as menory devices, may be 20
real i zed. Th%eﬁ%"%&ﬂ%ﬁ{%%d;’“’&"f"xft}i(i?mf%’ a%"d‘fq%ed by enmbodi ments of the
present invention nmay be inplenented into a variety of electronic

circuits. The teachings of the present invention may be inplenented on a

plurality of . Of v devi.ces, such as f|ash nmenory. DRAM nenory,
static r andoﬁ%@%@ggmne%@&(ﬁgm&%&%%? @t HlusEatvepanly eBfesipvention

2008, 0 51 SG synchronoys. DRAM (DDP. SDRAM), RanmbusTM DRAM ( RDRAM) ,
FLASH %Slrgﬁrﬂ% %ﬁé‘fﬂ?@f ae.l{ﬁ%}}%ﬁ? "bgﬁ@re% SPheqw alent ananpers vppaent to theseokilled

devi ces, .The Banti uIargEnbodinents di scl osed above are illustrative only,
a3 the PAURHE Pafine ﬁw’% i dhst teaghingscheprimc Farthegmire, ué lifstations o intemisdval ent
manners apparent to those skilled Sin the art having the benefit of the

t eachi n‘@éggéF‘é%l’h of ropstHeliaropTedesign Herain tshowanstharthar ad dadabed frpnfeeaiget ai | s
of construction or design herein shown, other than as described in the

cl ai s belst-oliis thereferetehulentf tbatahepirtenlir dnitaidihés Giséibicduhave AA) O alERE S

di scl osed above may be altered or nodified and all such variations are
consi dewrenbdifiedami dlhsack eafrionnsreePhdiddredvithinghi &\bﬁgﬂ@é}aim of the invention.

Accordingly, the protection sought herein is as set forth in the claims below.
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Accordingly, the protection sought herein is as set forth in the clains

bel ow. Page 27 of 42 20D8. 0082441 3-14515 G CLAIMS | M5 WHAT | S CLAIMED: 1
A device, conprising: a delay |ock |loop to provide an output signal based
upon a phase difference between a 5 reference signal and a feedback signal,

said delay |l ock oop conprising a filter wunit to filter j } ase
control signal to substantially reduce a false 10 15 del aggﬂ'%%k (1)%E)ﬂs]t at e.
2- The device of claim1l, wherein said device is a nenory device. 3. The
device of claim2, wherein said nenory device is at |east one of a static
random access nmenory (SRAM, a dynam gugmem access nenory (DRAM, a
doubl e-data rate SDRAM (DDR SDRAM), a DDR T device, a DDR 11 device, a

Ranmbus DRAMMM% FLASH nmenory. 4. The device of claim1, wherein
said filter being adapted to filter said phase control signal having a
fal se transition gugvke c%nﬂhiisfngh in a clock signal associated with the
delay lock loop. 20 5. ‘The device of claiml, wherein said delay |ock |oop

further co ' : | ikt to provide a delay line to generate said

output si ggga“le?zg};oaﬂ Cl%epaé%ﬁ niu?e an output mgnanase(? uponya phase differéhee between 2
5 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.

2. The device of claim 1, wherein said device is 2 memory device.
10
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 I device, 2 DDR II device, a Rambus DRAM
(RDRAM), and a FLASH memory.
15

4, The device of claim 1, wherein said filter being adapted to filter said phase

control signal having a false transition duc to a glitch in a clock signal associated with the

delay lock locp.

20 5. The device of claim 1, wherein said delay lock loop further comprises:
a delay wunit to provide a delay line to generate said output signal, said delay unit
comprising a register to contvol said delay line, said register being capable of
shifting left and shifting right to provide a signal to contro! a delay operation

performed by said delay unit.
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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 perforned by said delay unit. Page 28 of 42

Z000. 008244103. 1451SO 5 10 15 20 6. The device of claim5, wherein said
delay unit being capable of entering at |east one of a gﬂg&ﬁadﬁgﬁmggate a
shift-right state, a shift-left-180 degrees state, and a phase- equal

state. 7. The device of claim5, wherein said register conprising 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. S. The device of claim7, wherein said phase contro

signal furthger comardesRs o@cl«’flhrfitwmaﬁesaﬁl‘w ufdf eﬁjgh ?M? ?Qﬂéﬁn ,gnal ,

said first and second phase signal to control” sali statle, sald

S 1L iRl b SngB Rl {brinShi AR, doBTT, BChourdl i RBRRE, o

state. I ce of erern sard de ay

phase det % r to determ ne a phase difference between a reference signal
and a 93@8 gck signal, phase detector to generate at |east said first
q?ase signal and said second phase signal, and

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

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

10 3. 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

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

state.
15 9. The device of claim 8, wherein said delay element compnising:

& phase deteclor 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

20 by said delay unit, to generate said feedback signal.

10. The device of claim 9, 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 urit.
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a feedback delay unit to provide a delay upon a synchroni zed out put signal
provided by said delay trait, to generate said feedback signal. 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 |east one of a false exit of a delay operatihofamahddisae! ay
unit and a fal se change of state associated with said delay unit Page 29 of
42 2008. 00 244/03.1451SG 5 10 15 20 11. The device of claim9, 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
coupled to said register, said shift logic to provide a force-left shift

signal to salld deThyddvid@iof cliRA'®, WRkdeinAdal A dyaihi ChuBay | ogic, said
shift logic to also provide a DLL_ON si gnalyqtcl) sal gl%gﬂjgjﬁgsr%gi c to control

art P al1y cont PorPad Py s 4, SRR Lt AR Eat S fl R ca by

partially controll'ed a filtered ase co
said filter ' llaim.,9, whereain said phase, detector
further corrpdrjiimgiti rll(bg}ggp%lg??ge %/délﬁgﬁqq{’ 3885?@?‘5‘? g shif lpgicdo p é@é‘ forssAaft, said
ferst latch bein k by. atch clock. signal and receive and a DLL
cfock as an inpu?&hﬁggm@g?#fliadfgy t[?gé‘f tpen ‘5’“?2‘5%}&9 qfsediflelay lgginesad $ifaj d
second phase sigqaL, sai d second |atch being clocked by said |atch clock
signal ; and ogic 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.

10 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
15 a NAND delay unit to provide a delay upon said DLL clock to provide a DLIL elock

delay signal to provide an input to said second latch.

13.  The device of claim 1, wherein said filter unit comprises a counter to count 2
predetermined number of time periods that said phase control signal is asserted to determine

20 if an actual assertion of said phase control signal has occurred.
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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 |atch. 11 The device
of claiml1, wherein said filter unit conprises a counter to count a
predet ermi ned nunber of time periods that said phase control signal is
asserted to determine if an actual assertion of said phag.osiks.Msisal gnal
has occurred. Page 30 of 42 20D8. 008244/ 03-1451 SG 14. The device of claim
1, wherein said reset of the delay |ock |oop causes a state sequence of a
shift-right state, a shift-left-180 degree state, a shift-left state, and a
phase- equal 1%t at €he éevi. of Frimdle wheesimbaic kaknafide dufag ikNosRbshseed kel 0CK
| oop asserts a force-left signal asserted to prevent excessive right shift
unti| sedenshader shyfaight state.a Sifi-1R- 1 S degey e, Qf shed-RifiMkthse Wﬁ?h@séai d
out put signal conprises said coarse delay and said fine delay. 17. The
devi ce afuakdtatem 1, wherein said reference signal is a clock signal. 15 20
1S. A delay |lock |Ioop to provide an output signal based upon a phase
difference between a reference signal and a feedback signal, conprising: a
delay unit to provide a delay line to generate said output signal based
upon a refegenc | , [ Unit ri,si ng a regi.ster to control
eYSeNCerIRl dBifte of SR lg%ﬁéf'mﬂr&mgaq%ragq%?k lgﬁﬁ ]a{sleﬁﬁg thﬁ-ie(ﬂﬁ

said delay line, said register being ca i fting
right tR.dMeRYS Pfevant excessive right shifi until said phase-equal state

16.  The device of claim 1, wherein said output signal comprises said coarse delay

and said fine delay.

10
17. The device of claim 1, wherein said reference signal is a clock signal.
18. A delay lock loop 1o provide an output signal based upon a phase difference
berween a reference signal and a feedback signal, comprising:
135 a delay unit to provide a delay line to generate said output signal based upon a
reference signal, seid 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
20 said feedback signal, said phase detector to generate at least a first phase

signel 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 fecdback signal; and
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signal to control a delay operation perfornmed by said delay unit; a phase
detector to determ ne said phase difference between said reference signa
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

del ay upon a synchroni zed output signal provided by sai dhskbad¥arnsMsisg t O
generate sai d feedback signal; and Page 31 of 42 2008. 0082441034451 SG a
filler unit operatively coupled to said phase detector, said filter unit to
filter a phase control signal fromsaid phase detector to provide a

filtered phasBleoHtT eperativielyraiuple ts aiid pHadealtedntirf saidbfilkd unfig Rk aphheck
| oop of claim 18, wherein said delay lock loop is configured in a nenory

device. 20. The dwhayl bigakl fro@psaf phksai derdfor WNBIGIdR 5 1TrAEHRE jjce is
at | east one of a static random access nenory %}(SORAI\/), a lEfynaméc/m(fjla(i\l%!dom

access nenory ( DRfgdal iosaidddariie- data rate SDRAM (DDR SDRk\4), a DDR |
device, a DDR 11 device, a Rwmbus DRAM (RDRAM, and a FLASH nenory. 21.
The del ay | ock | oop of claim 18, wherein said delay unit being capabl e of
entering at |east one of a shift-left state, a shift-right state, a

shift-left-180 d and, a .15 phase- | state. 22. The del ay
| ock | oop of@(zl a?ﬁq‘feﬁ:@?ayj\%@lr @PH ogg%agntlé,g\y&rglp SEWEPYS@%}“&P& eqrdigpred inof
bits carres on‘gi ng respectively to each.of said shift-left state, said

shi ft-r"lr(f:;'f;ff1 HE™ said shift-left-180 degrees state, and sai d phase-equal
state

20.  The delay lock loop of claim 19, wherein said memory device is at least one of

a static random access memory (SRAM), a dynamic random access memory (DRAM), a

10 double-data rate SDRAM (DDR SDRAM), a DDR 1 device, a DDR II device, a Rambus
DRAM (RDRAM), and 2 FLASH memory.

21.  The delay lock loop of claim 18, wherein said delay unit being capable of
entering at least one of a shifi-left state, a shift-right slate, a shift-lefi-180 degrees state, and a

15 phase-equal state.

22.  The delay lock loop of claim 18, wherein said register comprising a plurality
of bits corresponding respectively to each of said shifi-left state, said shift-right state, said

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

23.  The delay lock loop of claim 22, whersin said first and second phase ‘signal to
contro] said shift-left state, said shift-right state, said shift-left-180 degrees state, and said

phase-equal state,
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20 23. The delay lock |loop of claim22, wherein 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. Page 32 of
4;? 2008.008244103-14315 G 5 10 15 20 24. The delay | ock |oop of claim 18,
wherein said filter unit to filter said first phase signmbsdoRsdic@dissst a

fal se 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 wth said delay unit. 25- The delay |ock | oop of claim
18, wherein ¢hid 8¢ d¢layideek fogptdfeniaimobfirvbesin"@id fRkbaynil egifief Su@rmyi de a
delay path to 3enerate a synchroni zed output signal: and a shift logic

oper at | RISy sigpelpp setuce adalselsteegihting o sud frst $Risk tsigh@Oiof rdRcRE QY iIdle he
force-left shift signal to said delay logic upon initialization of said

del ay | 03 sesaiitiobdélny opagiien b0sAd 86lspukisfg ataklcnMeSAIAL oLBeiaRlad
delay logic to control an operation of said delay |logic, said Sshl | ogi c
bei ng awithesiddelagihital |y controlled by a filtered phase controlled signal
provided by said filter unit. 26, The delay |ock |oop of claim 18, wherein

sAi d phase detector further conprising:

25.  Thedelay lock loop of claim 18, wherein said delay unit forther comprise$ 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
10 logic to also provide a DLL_ON signal to said delay logic to contro] an
operation of said delay logic, said shift logic being at Jeast partially controlled

by a filtered phase controlled signal provided by said filter unit.

26, The delay lock loop of claim 18, wherein said phase detector further
15 comprising:
a first latch to generate said first phase signal, said first lateh to be clocked by a Jaich
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
20 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
clocked by a latch «clock signal and to receive a DLL cl ock as an i nput
into said first latch; a second latch to generate said second phase signal
said second | atch being clocked by said |atch clock signal, and a NAND

delay unit to provide a delay upon said DLL clock to provj l% ock
del ay signal to provide an input to said second |atch. Pa%egse"oig,% l"ifgés

2008. 048244f 03- 1451 sG 27. The delay | ock | oop of claim 18, wherein said
filter unit conprises a counter to count a predeterm ned nunber of tine

periods that2%ai dTphagey taRtios) oBeIgiRRl 8, WhasiRaleEitdr QnitdSLAHILDE (|
actual assertion of said phaséelJ control signal ﬁas occﬂreﬁrgk%gc%ﬁneﬁgel ay

phural | (o of 00 Sy el e Rt LS PR o R ARkl iy i SEB e o1

plurality of delay el enents. I'oC oop O rein

sai d dejay | L Se reqgi ster,,.said register conprising a
plurality o R%lltrta{g%g%rgﬁésg%gﬁ;g?#]%ld?%hgﬁee%‘mquFlﬁnél(;‘aﬁmﬁﬁuff ity 10 of delay
el enents. 15 30. A nenory device, conprising: a delay lock |oop to provide

an out put signal based upon a phase difference between a reference signal

apd a feedb signal,, . saj el ay | ock | oop conprising a filter wunit to
f ?I ter noi se“on a.PtﬁPnggléy(a:ft?g* SB‘PF’ of flam (18, ydhwetimfaidaRelay rleckideop forhere

delay lock | pop state. 31. The nmenory device of claim 30, wherein said

menory (FERRATNSIS Bsplyralifpefdelay pleragnts.

29.  The delay lock loop of claim 19, wherein said delay unit further compnses 4

register, said register comprising a plurality of bits corresponding respectively to a plurality

10 of delay elements.

30. A memory device, comprising;
a delay lock loep to provide an output signal based upon 2 phase difference between a
reference signal and a feedback signal, said delay lock loop comprising a filter
15 unit to filter noise on a phase cantrol signal to substantially reduce a false

delay lock loop state.

3. The memory device of claim 30, wherein said memory device is at least one of
a static random access memory (SRAM), a dynamic random access memory (DRAM), a
20 double-data rate SDRAM (DDR SDRAM), a DDR I device, a DDR II device, a Rambus

DRAM (RDRAM), and 2 FLASH memory.
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a static random access nenory (SRAM, a dynam c random access nenory
(DRAM), a 20 doubl e-data rate SDRAM (DDR SDRAM), a DDR I device, a DDR 11
device, a Rarnbus DRAM (RDRAM, and a FLASH nenory. Page 34 of 42

2008. 008244| 3. 1451 SG 32. be nenory device of claim30, wherein said
filter being adapted to filter said phase control si gnal Ise
transition due to a glitch in a clock signal associ ated i Fh?]owzf%&?ﬁ{ﬁ

| ock loop. 5 33. The nenory device of claim 30, wherein said del ay Iock
loop further conprises: a delay unit to provide a delay line to generate

sai d out put 33.gnaThe maindrpgdvide dfizim 3@0%5&&' Al ﬁlté’r%ﬂnéfaﬁﬁp&é’tocﬁp% s%1 said

delay line, said reglster bei ng capabl e of shlftlng

right tphaee eomted 5?41 g 4 BsAPhEiRbn ﬁugfg 9¥IIQR lo\xgé;}ggaln gé{:%é%‘sd byunit

said delay unit. The nennry evice o
bei ng c&ggpﬂagl&fkh@terl ng at |east one of a shift-left state, a

shift-right State shift-left-1 80 degrees state, and a phase-equal
state. 15 35. The nenory device of claim 34, wherein said register
conprising a plurality of bits corresponding respectively to each of said
?Ift-| eft state,_said shift-right state, said shift-left-180 degrees
ate, and s¥d pHs&esRry| deyicst of cEim380, Whereirervaidy deley iloek dbopc farthar 35,
wherein said phase control signal further conprises a first phase signal
and a s¥¥d¥®Hhase signal, said first and second phase signal to
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

10 performoed by said delay unit.

34.  The memory device of claim 33, wherein said delay unit being capable of
entering at least ane of a shift-left state, a shift-right state, a shift-left-180 degrees state, and a

phase-equal state.

15
35.  The memory device of claim 34, wherein said register comprising a plurality
of bits comresponding respectively to each of said shift-left state, said shift-right state, said
shift-left-180 degrees state, and said phase-equal state.
20 36.  The memory device of claim 35, wherein said phase contro! signal further

comprises a first phase signal and 2 second phase signal, said first and second phase signal 10
control said shifi-left state, said shift-right state, said shifl-left-180 degrees state, and said

phase-equal state.
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control said shift-left state, said shift right state, said shift-left-180

degrees state, and said phase-equal state. Page 35 of 42 2008-048244/
.1l4sosc 5 37_ The nmenory device of claim 36, wherein said delay el ement

conprising: a phase detector to determ ne a phase difference between a

reference signal and a feedback signal, phase detector t asgRpRaLaAEsed

| east said first phase signal and said second phase signal, and a feedback

delay unit to provide a delay upon a synchroni zed out put signal provided

by said dela¥ unit, to generate said feedback signal. 38. The nenory device

of. cl ai m 37, Ther Ehamemiony fAevitef claimt36; wheidelrt aid ddyelbmbstcomphiam@: Signal to

reduce a false state relating to said first phase signal for redUC|ng at

| east one 102 @phase detecter mxdmemfmaa(wh&ydﬁﬁegr@g ibeRverh Salfdeslel ﬁé““%’ i £nd a
fal se change of state associated wth said del ay unit 15 20 3 e nmenory

d f cl 3
evice of clai m 3fkedvdeRIstinal, pRhdd deelcy 14 Reherhidat Ons::aféﬂggfsig ée%l%lgfaéﬂaﬁy

|l ogic to provide a delay path to generaté a sync t put

a shift |ogic opegid kacshy Hﬁggil 8 iy said register, said shift Ioglc to
provide a force-left sh| t S|§ﬁal to said del ay Ioglc upon initialization

id del t I d DLL_ON |t
Cai a del ay | areaoid 4y i prbvigt Ay bof e Safthetier g puigrens st |

logic being at |epst;p aelté,jlr Bhit. Yo GomLLo L& (tjeedback signal.

38.  The memory device of claim 37, 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

10 of a false exit of a delay operation of said deay unit and a false change of state associated

with said delay unit.

39. The memary device of claim 37, wherein said delay unit further comprises a
delay Jogic to provide a delay path to generate a synchronized output signal; and
15 a shift logic operatively coupled to said register, said shifi logic to provide a force-left
shift signal to said delay logic upon initialization of said delay logic, said shift
Jogic to also provide 2 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.
20
40.  The memory device of claim 37, wherein | said phase detector further
comprising:
a first Jatch to generate said first phase signal, said first latch to be clocked by & latch

clock signal and to receive a DLL clock as an input into said first latch;
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by a filtered phase controlled signal provided by said filter unit 40. The
menory device or claim37, wherein said phase detector further conprising:
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; Page 36 of 42 2000-008244/03-W SSoa.coe@Beksisat ch to
generate said second phase signal, said second | atch being clocked by said
| at ch 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 | at chd sesond latghhio pamwrats said vécond phase| dgnwl, 30id sebmrdefarthstring Elbbiedr UNi t
conprises a counter to count a predeterm ned nunber of tine periods that
sai d phase contr oy ssidjlatch dleckasgsalited to deternmine if an actual assertion
of said phase control signal has occurred. 10 42. The nenory devi ce of

clai m 30, weNaND dalag untaepraridd Haeldehpon 48 BLLOABK ©AEETe 3 SLR bk
sequence of a shift-right state, a shift-left-180 degrees state, a

shift-left state,deliydigml Wﬁﬁd%ﬁ'ﬁ{puﬂo%ﬁi-seé&d llggfi menory device of claim
42, wherein said del'ay | ock | oop asserts a force- 15 left signal is

asserted to prevent excessive right until said phase-equal state. 44. The
menory device of claim30, wherein said output signal conprises said

coarse del ayg;,and i ine, del ay. ,20 . .The ne devi ce of claim 30,
wherein said i ef e’ﬁ%ﬂ@g&épg%ea ceic}sf claimy %tglguherem eaid Hiter 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.

10 42.  The memory device of claim 30, wherein said reset of the delay lock loop
causes a state sequence of a shifi-right state, a shift-left-180 degrees state, a shift-left state,

and a phasc-equal state.

43. The memory device of claim 42, wherein said delay lock loop asserts a force-

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

44.  The memory device of claim 30, wherein said output signal comprises said

coarse delay and said fine delay.

20 - 45, The memory device of claim 30, wherein said reference signal is a clock

signal.
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signal. Pape 37 of 42 2008.008244103-1451 SG 5 10 IS 46. A system board,
conprising: a first device conprising a nenory |ocation for storing data
and a delay lock loop'to provide an output signal based upon a phase

di fference between a reference signal and a feedback signal, said del ay

| ock | oop conprising a filter unit to filter noise on a kol dshsy
signal to substantially reduce a false delay |lock |oop state; and a second
devi ce operatively coupled to said first device, said second device to
access data fromsaid first device based upon an operation performed by
said delay #bck AdopemdpardTpempystem board described in claim46, wherein
said nenory location is at |east one of an SR', a DRAM a DDR SDRAM a DDR

| device, a OBRtUtvidecomprising a RERAMY |vatom fdrlsfsellMRMEDMM éjﬁ@éﬁﬁﬁmk‘}@o ghe
system board of claim 46, wherein said systemboard is a not erboa#h of a

conmputer system g@videh@ mtt%f%lbp%dd Ypoft 'aaﬁli&élﬁﬁffe A £ %E&e%ﬁgaldgefgérkﬁc%r

being adapted to filter said phase control 'signal having a
{ransition due t oxigudlabl Gvebdbadk SEAANh 8RY 185°REH Wiotthl b 5RQ 0! Y
5 filter noise on a phase control signat to substantially reduce a false delay lock
loop state; 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.
10
47.  The system board described in claim 46, wherein said memory location is at
least one of an SRAM, a DRAM, a DDR SDRAM, a DDR 1 device, a DDR I device, a
RDRAM, and a FLASH memory device.
15 48. The systern board of claim 46, wherein said system board is a motherboard of
a computer system.
49.  The system board of claim 46, wherein said filter being adapted to filter said
phase contrel signal having a false transition due to a gliteh in a clock signal associated with
20 the delay lock loop.

50.  The system board of claim 46, wherein said delay lock loop furthcr comprises:
a delay unit to provide a delay line 10 generate said output signal, said delay unit

comprising a register to control said delay line, said register being capable of
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50. The system board of claim46, wherein said delay | ock |oop further
conprises: a delay unit to provide a delay line to generate said output
signal, said delay unit conprising a register to control said delay line,
said regi ster being capable of Page 38 of 42 2900.008244143. 1451 SG

shifting left and shifting right to provide a signal to cQulebiRieniidtlzay
operation perforned by said delay unit. 51. The system board of clai m 50,

wherein said delay unit being capable of 5 entering at |east one of a
shift-left state, a shift-right state, a shift-left-184 degrees state, and

a phase-equal stshifting 3R ahehiBingtrigt kOpfodidefa 6 sl 1y ShtroMAlefdy opafdifdn

regi ster conprising a plurality of bits correspondi ng respectively to each
of said shift-| efgerfohatsby sa8 delaPlhit-ri ght state, said 10 shift-left-1 80
degrees state, and sai d phase-equal state. 15 20 53. The system board of
claim52, wherein said phase control signal further conprises a first
phase signal and a second phase signal, said first and second phase signal

Shi tovef - 180 derecnaf toa® 8 Bl il Glfdbed GiCoeide nmie @i om
bepard [ , wher el i d del I t Tpr i Si h det ect
o ot arisFind Aediont Worhih B sl Bl Tk SR G) Gase-in i, spd sdback

signal, .said pEase detector to generate at |least said first phase signal

s
and saili2¥EtWALS Mfase signal, and

52, The system board of claim 50, wherein said register comprising a plurality of
bits corresponding respectively to each of said shifi-left state, said shift-right state, said

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

53.  The system board of claim 52, wherein said phase control signal further
comprises a first phase signal and a second phase signa), said first and second phase signal to
control said shift-left state, said shift-right state, said shift-left-180 degrees state, and said

15 phase-equal state.

54.  The system board of claim $3, 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
20 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.

Page 19 of 42




a feedback delay unit to provide a delay upon a synchroni zed out put signa
provided by said delay unit, to generate said feedback signal. Page 39 of
42 2006, 002"0344515G 10 15 20 55. The system board of claim 54, 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

exit of a delay operation of said delay unit and a fal se cﬁﬁﬂﬂ@“ﬁ*“?f%te
associated with said delay unit. 56. The system board of claim 54, wherein
said delay unit further conprises: a delay logic to provide a delay pat h

to generate a5syndhecpitanbGomid!dilaisi 9 WherdN s |veI y
coupled to said register, said shift Iogl,m(': tolgrﬂg\g/gc'fﬁnl (H)eﬁ-c 't "‘§‘h ft

si gnal &ignslabdedieeayr: lsggk it tion. of del a sai d
shift logic to al so i@.pr ova?%iémg&ﬁl_tg Sgﬂaﬁﬂsgﬁ%ﬁsc Fiene o Hr%lé q¥(’)ﬁ’fﬁ€°’!eo°%%nt rol

an opefAd Sk ' I sai d. shi,ft C beln at | east
partially contf%??ggQOESEQM}Lfggi a%Hﬁﬁé”ﬂ@ﬁ?LB%#@53§ﬁd ¢ agspergted vty
said filkLguedPubi 57 The system board of claim 54, wherein said phase
detector further conprising: a first latch to generate said first phase
sisgnal , 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 salg sec&r)ﬂ )phase signal, said second |atch being clocked by said
[atch cl ock q'gna he system board of claim 54, 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 1o said register, said shift lagic to provide a force-left
shift signal to said delay logic apon initialization of said delay logic, said shift
10 logic to also provide a DLL ON signal 1o said delay logic 1o control an
operation of said delay logic, said shift Jogic being at least partially controlled

by a filtered phase controlled signal provided by said filter unit.

37.  The systerm board of elaim 54, wherein said phase detector further compnising:
15 a first latch to generate said first phese si gnal, said first Jatch to be clocked by a latch
clock signal and to receive a DLL clock as an put into said first lateh;
a second latch to generate said second phase signal, said second latch being clocked
by said latch clock signal;
a NAND deley unit to provide a delay upon said DLL clock to provide a DLL clock

20 delay signal ta provide an input to said second latch.

58. The system board of claim 46, wherein said filter unjt 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.
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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 |atch. 58  The
system board of claim46, wherein said filter unit conprises a counter to
count a predeterm ned nunber of tine periods that said. phase control

signal is asserted to determne if an actual assertion Qfoss@bddiofINEE
control signal has occurred. Page 40 of 42 Z006.00a244103- 1451 SG 59. The
system board of claim46, 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. 5 60. The system board of claim
59, wherein said delay |lock | oop asserts a,force-left signal is asserted

to prevent &fcesdheaystergoatdnificlaimaisiwhbREEs AP of E]ﬁtcfeiaﬁﬂaak ﬂéiag cayst em
board of claim 46, wherein said output signal conprises sal 10 coarse

del ay angas ae@ueawefq%auﬁﬁ}ﬁ%mm{esrﬁ%.slaﬁnﬁqgg,@g%&a@! 2 Methn WhErgig,said

reference signal is a clock signal. Page
phase-equal state.

5
60.  The system board of claim 59, wherein said delay lock loop asserts 2 force-left
signal is asserted to prevent excessive right until said phase-equal state.
61.  The system board of claim 46, wherein said output signal comprises said
10 coarse delay and said fine delay.

62.  The system board of claim 46, wherein said reference signal is a clock signal.
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