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potential to be used as therapeutice agents in many
Bi-88rders. However, the preservation of

physiologically inportant nitric oxide synthase

function suggests the desirability of the develognent
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has been found that certain 5- and 6-am di ne
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connects the selected row to a bank of amplifiers called

sense amplifiers, which read the contents of all the
capacitors in the row. The control circuit then places
the column number of the desired location on the same
address pins, and toggles the column address select (CAS)
pin, causing the DRAM to read the column address. The

DRAM uses this to select the output of the sense



wherein, RL is H, optionally substituted C1 6 al kyl,

optionally substituted Cl-4 alkaryl, or optionally
waadpstio2ot ed Cl-4 al kheterocycl yl; each of R apdI/B2066/050738

i ndependently, H Hal, optidnally substituted Cl

al kyl, optionally substituted C6- i aryl, optionally

substituted Cl-4 alkaryl optionally substituted C2-9
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as die size 1s a crucial factor in application specific



R5A or R6A is, for example, nethyl, fluoronethyl,
ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl,
wao bioerre2boxy, thi oet hoxy, thio-n-propyl oxy, PCT/IB2006/050738
t hi o-i propyl oxy, thio-n-butyl oxy, thio-i-butyl oxy,
t hi o-t-butyl oxy, phenyl, benzyl, 2- thienyl,
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£§r8% ﬁﬁ?é er %Pe dgé 5% “Fi anot her exanpl e, Rl R2,
and R3 is (CH X1, wherein X1 is selected fromthe
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wher e n R3H is H, optionall s bstituted Cl-6
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epbeenalkl yembbgtituted C6-10 aryl, optionally
substituted C 1-4 al karyl, C2 heterocyclyl, or
optionally substituted C 1-4 al kheterocyclyl; m3 is
an integer of 0to 6 ; n 3 is an integer of 1 to 4 ; p

3 is an _ .
Brief Summary of the Invention

According to an aspect of the invention there is provided
a method for accessing data stored in a memory device

through an interface, with addressing data on the memory



integer of 0 to 2 ; and g 3 is an integer of 0 to 5 .
R2 or R 3 may al so have the fornmula wherein each of R
w0 284020t Rr>2J4, r R 235, - Rr,2J6, and t | TPQOIB2006050738
i ndependently, C 1-6 alkyl;404 C! .6 al koxy; SH, C
1-6 thioal koxy; Halo;, N ; CN, CF 3; OCF 3; NR 2 R
, where each of R 2Ja and R>2 Jlb is, independently, H
or C1-6 alkyl; C(OR >223JcC, where R 2Jc is Hor C
degigpkyhroesbrat hRere ROpsafdsese Pug, aFRPFrolling at
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%@Eéeogzﬁémb§y cénﬁe@kgﬁltoRtﬂeOEnBérﬁEMehave the
formula wherein Zis NR, ois an integer fromO0-3, p
iIs an integer froml1l to 2, gqis an integer fromO to 2
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, u’is an integer from O 1, 'S an
ﬂntegéaCﬁréﬁrSlﬂberfaemdgmhet@eﬁnsanlet@g@athBClrcult
Sti [ S a r I
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YRELE! Bafa! %ﬁQwO!Eo EBG%EB@bH{e f'ﬁeﬁ8?§°88918£ tREts bus
i nvent i on sel ectivel y in i t's neuron R LFTE oxide
pynehése cﬂan5¥e©vengeddbahebiahdnftpmctbglmemsymtdasece,

I
EENBheGpLBREED! £anULLLRGN! 8 SUOLURSRLRAERL B, pne
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g§§?%F%F§£EB th8“€5tﬁgf598 nNOS assay than in the eNOS

says re preferably, the 1C50 or Ki
value is at least 5 tlnes | ower. Most preferably, t he

bERORE K vaLye i S, 20up0r s £Ven, 90,1 i Ies LoNer, LN g0y
enbodi nent PhE O o r Fue i $°p8t Weeh E F AES

andpSﬁsungea bemEtaleraneshengenhmdlHadtaomembey device,
vent ggo?nds of fornula.h wherein R5 i%.  h
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RheamemblryaddviR3el si6CEArb3Xh ahserliend.to the

serotonin 5HT1D/ 1B receptors. Preferably the 1C50 or

Ki value is between 10 and 0.001 micronolar. Mre

pr ehecabkyaspbetl €60the Kni8ntion is a computer program

product with a computer program stored thereon, the
program comprising instructions operating at least one
processor to transfer data between a memory device and an
integrated circuit such that the commands on the command
bus are adjustable depending on the type of memory device

connected to the interface.

A further aspect of the invention is a mobile
communication device with a central processing unit and a
memory device comprising an interface for interfacing

between the CPU and the memory device comprising address



| ess than 1 mcronolar. Most preferably, the 1C50 or

Ki is less than 0.1. Specific exenplary conpounds are
walemenozed herein. The invention further featuP€BIB2006/050738

pharmaceuti cal conpositionssincluding a conpound of

the invention and a pharnmaceutically acceptable

exci pient. In another aspect, the invention features a

nmet hod of treating a ,condition in_a such as,

PuF exampfer addumrafingadasa By the Q@PPéM BEVAFEYi C

exhdeosyBtBapensNEE), candrpanthgubar i ¥aBNO8athhaliow to

i ncl udes adm ni stering an effective anpunt of a

eBfpbtAl &het ReMPRYeAEVdRcr odBhe RufMBANSEX&Hpl es of

EQHHBEEQB%nbhaEtSanbgnBr%¥§ﬂt%HeoﬁeEB% t gdvipel UdRd the
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BeYr aRathlsnBaba. tRestypLr skenmbabhy GRL9BRLC-BRALRERE. to

chronic pain, acute spinal cord injury, diabetic

ﬁé@réﬁﬁ?ﬁﬁacﬁrlgen1nal neur al gi a, diabetic

nephropat hy, an inflanmatory di sease, stroke,

reperfusion injury, head trauma, cardiogenic shock,

CABG associ atfethafe sl aygirdalond@fagdie HEAWIARES

associ ated denentia, neurotoxicity, Parkinson's

di sease, Al zheiner's disease, ALS, Huntington's

dhsehsedrpuwlingpl ehswler osi s, nmet anphet ami ne-i nduced

neur ot oxi city, drug addiction, norphine/opioid induced

tol erance, dependence, hyperal gesia, or wthdrawal,

Efibandl tokesampéidépéndénck, dbagwimhdf amatenepal epsy,

anxiety, d ' n{, j defigi r v

i sor der , EEREEEL Ny AU ETLLODLER LS heRdPF BELL HEhYouan

are particbuarlWhesefuhefbuStiealudgssarpkerallty of

reperfusio [ ULY,. - 0 er h a

CABG assoc?a %H%eﬁ% ﬁ%%|g§ﬁg§an%&&ggss Sg?%éihg achClOCk

(with or wsigoal aimay, amidgcanneoW $hgabl otlynes,

chroni c tension type headache, neuropathic pain,

post -stroke pain, opioid induced hyperal gesia, or

ehgonkc paantabhepaithcdiffer8n6- subséntiutedbéndobesferred

conpounds are, sef ul fo& treating n1?ra ne mnth or

wi t hout au?3, “&Rd“CTHIE“A %%ﬁ%%ﬁhdag O%ﬂ%n?nv%n?l%n

can al so bembséthnéntgonbi nati on with one or nore other

t herapeutic agents for the prevention or treatnment of

one of the aforenentioned conditions. Exanpl es of

Eligsses ofathesapeattcoagenl standysoset s$pgcmétiod

exanpl es that are useful in._conbjnation with a

conpound ofCtREd %ﬂ@eﬁ?lﬁﬁbﬁg%m??t§ed in Table 1. O her

agents useful in conbination with a conpound of the

invention, ude antiarrhythm cs; DHP-sensitijve

Fifypd cal i giﬁ‘ﬁﬁ]&ﬁﬁﬁlo nt éﬁhF%tEroB%E%\o%oﬁ%FBkPﬂ method

(Zi conoti dggcseashyi ve dhbyfemeatst um channel

ant agoni sts; P/ Qype cal ci um channel antagoni sts;

adenosi ne ki nase antagoni sts; adenosi ne receptor Al

aggni sts; aden@sh§echeeepdor aMN2acadtpJAlsESsing;
adenosi ne receptor A3

Fig. 6 a consumer electronic device using the method

and memory device according to embodiments;



agoni sts; adenosi ne deam nase inhibitors; adenosine
nucl eosi de transport inhibitors; vanilloid VR

WO e@efitn1 agoni sts; Subst ance PZNK1 ant agoni stBCT/IB2006/050738
cannabi noi d CB1/ CB2 agoni st6; GABA-B ant agoni sts; AWVPA
and kai nate antagoni sts, netabotropic gl utamate
receptor antagoni sts; al pha-2-adrenergic receptor
agoni sts; nicotinic acetylcholine receptor agonists
(nAChRs) ; cH%Féé}@?OP?ﬁFﬁlBtéﬁPa@SanﬁsDr§86P9ﬁ1
channel bl ockers; a KATPpotassi um channel, Kvl .4
gota33|un1channel Ca2+-activated potaSS|un1channe
K EGVa§§|aﬁFéﬁﬂﬁﬁéPODBKtbét8§§P9hméﬁ5ﬁn@ﬁ thiks invention

pehiassi HMehBBReLs 9F 5§%€268e8883§§kuEbﬁhé@ﬁ@hg an
openi ng agent (eg. retlgablne) 5HT1A agoni sts;

AOSEarRAP NBrQHﬂﬁgoﬁP§ s2sSVR REGBACYt &N ﬁEFNBeEa?ﬂFQPlt

égeﬂ'§E/§nh999ﬂh§t§AManRﬂﬂ§'O%bdéﬁhérTéﬁkéu}try, such as
Therapeutic agents useful in conbination wt

barpbandscofrcuhErynienti BANEABLY Wﬁr@ﬂﬁaéecp@munlcatlons
¥€kﬁ£h5§ a@ﬂ Magivebati b WE?ZB¥ Eﬁ&'%?ébeﬁbdpQEv&B§on

I'nvention The appl I'icafion refates in gener al
aécdsspnflant saseesr ed theadﬁﬁﬁobysdebpéewﬂﬁﬁbughdaﬁlmlng,

BE% EE@EE t! 8 QBQUB mBEgeggghB&EnEBHanEEggﬁorted b

tec nol ogy |es t or accessing a Mﬁthl
FenpryR devecégcesachoadlDRANDoembpﬁemenéﬁmr§0deex@@§le,

EF%%S ahe. vghgﬁﬁignhgﬁgg&eﬁébﬂ étrQESQ'SSsPQEEiNEanom

ready been propose p033| F&’f8ature o
aqdeessMﬁmtipKéﬁhwg amdi dynewhni gaademabkesssphempicg

REEAﬁﬂﬁESBSb% y0akf ,and %SﬁgiEQtS?%QﬁQaEE.%Q%EUEB Y9rious
the chip onthe a dresé Bus pins . € chip has a
hangeoaatayeomemenyvyfoapasampﬂs Npat aadeNaNpafigedhi n

nd_co n o] h
FBMBsahe pE NI Raip P boRn PR pERELST Pekbk ugaR
wheeh mbmpkaceanobetheeaRAM sXaddtéss pnn®latt HKER)

Bﬁ%%hes thﬁ m1addr§ss gelect SRA§%ep'nmm§ﬁUSE£%ﬁ%ace.

£5/r8a h&®F'ow 3ddress " Rtternal Fy
connects the selected row to a bank of anpllflers

%e sen a Ilffers ch read th nt ent & n-
o B AR Rl TOPSOF nobhe b TRoY cOREPOFSEEPonP 1o
trbeatplacesmbhéceonaynragubhee afmémergesbnedoumeatdeelgn
%ﬂi%ﬂetg%gg the varying initial access times (first
latency) between different technologies into account. For
example different Non-volatile memories and even
different volatile memory technology may have different
latency times. In addition, the burst mode latency can
differ for different memory technologies, which also has
to be accounted for on the common interface. Further,
write protection may be necessary for some types of
memory, whereas other types of memory may not require

write protection.

The decision of which type of memory is used may depend

on the category of the device. In the low category



address pins, and toggles the colum address sel ect

(CAS) pin, causing the DRAMto read the col um
W@esaero1 The DRAM uses this to sel ect the outPCE/IB06/050738

the senseanplifier correspohding to the sel ected

colum. After a delay called the CAS access tinme, this

output is presented to the outside world on the DRAM s

data 1/ 0O To wite data to the DRAM the contro
ﬂ%&?%eésegh?hgogaﬁﬁlﬁﬁbl§t@Emaaa?és§ﬂﬁépﬁéﬁhUathbét

Enskepdcofinteadhng bsedegbaltéanhthhgslappnlbaelgﬂdcould
of the operation, rovides data to the chip at the

Seapgeds ?HésoﬁéPapﬁogheAFF@? adveagedr DiRplt énterface as

Qseﬁ§53090rtbﬁAﬁoméﬁekYCWEEHlhdéahatespéb%oﬁﬁ§naed EAs
pins to their original states to read ¥ t he DRAM f or
a8

FEEOH&RE bper BEPEnLOTheneRAM Legarr éstaréarealar

hatecyvahccalbed Bhem8ﬁ899359€1k819rV@h PRLWEgBe of a
operations . Once the control circuit has selected a

pavireuthatr bas ne BaAdSEPECPRAMVBPAPTEOPUATEURR for non-

§H§8€§§boﬂeﬂ¥r9|aEhgglﬁbEB€E€Bt1ﬁ959@§céd8£€é§e§ BBtter
the address pins, toggling CAS each ti ne,

BRA@pk@épgetﬁ@rsﬁhe FpAtast thaneanyThfsths q&ﬂékéﬂg
EH€8r§888§3k89 ﬁéﬁhvBQSQEientyEFggokhﬁeRHkg r gy col umn

proce ure. his nethod i s use for_retrl VI Nng o
mﬁéeéﬁa@@egggprdeGrthemhgdlmﬁhéﬁ geMaStbhbepgﬁsnbdllty

Sk S dd 0
P e nans: 2 H, BTEaI 1) bobrdba L AYShoh
todapaddsntodpesfohhehesedntiiind blOsmendhg - nunber of
di fferent commands depends on the nunber of pins on

the conmand bus with 2N commands being a possibility
Wt hekdbdi ngnt herhdrbéerofinphaghatntheidomrtadobys.

e r 0 [ fferen mands, .t he
e R IR L R
sozerlstat¢cuﬁaadomaBCOESsnMampkycaBRBM) and dynamic

S 1fi r r (ASI design, nunb
Eggomsgon%?% %%%g éBgAg heg gz ogbe egﬁggtlg fiemory,
EurtheamptheNQRzandiANB blseb memakso pel Sganvoflatile

%hedovekékésg'ﬁSmSEthﬁvﬁgﬁ?eCt' wh J5CLERS S PELIREN thus

making system design easier and less expensive.

The embodiments of this invention provide a novel
technique for providing control and addressing data on a
common interface to the memory device by adjusting
commands on the command bus depending on the type of

memory connected to the interface.

Adjusting the command can comprise selecting the type of
memory supported by the interface using a chip select

signal.

Further, a first latency can be adjusted depending on the

type of memory connected to the interface using commands



menory device and the central processing unit (CPU)
The hi gher data rates that were required, the higher

w0 b@onomber of connection pins on the data busP@EIB2006/050738
sel ected. This increased tHe size of the interface. In
addi tion, the nunber of pins on the address bus and
the overall nunber of pins of the interface determ ned
the type of nmenpry to be used on the interface, )
BBsfFhesCprBeBtoPuPsslibs. fHoRevertepR¥ dBRaRE FBF during
EbaxiBhkbtYoRf oesage ohtdikherenbrkhpdss8fingFeMREYmemory .
devi ces was not accounted for. There is a need for a
flexible interface, which enables the use of different
khndaqef i BRMENdevices1 W bAcgi ELBT BBt 2K Nd8caf by
capabilities in ternms of data throughput on the data
BbénglVWtﬁaFﬁéCVi§?ﬁgSﬁ@ﬁdS?EFlPEeWFEﬁéDUEBeomemorY-
standard conponents, there is a need for providing a
menory interface enabling to use both volatile nenory
MagenavArvoPREL PR HDRYPBRSENBOdankafAREYf 6B, be adjusted
HOWEMEE ngaSnNPReVOLALI be NERBLY aBfn¥etaki Le gRADIY
have dlf?erent prerequisites for the interfaces, there
hatdsfasebusangossiBpnisyonothdapemmpad huerf ace for
use with both types of nenory. Brief Summary of the
I nvention According to an aspect of the invention
Theerabdeptbei ved afndihbdreor arpessphgmempayst srate
' Ly - deyj t h_an.int YY" .
RaFeCERg akr L ht e RaPnaPyhl RERBEF L uEk bl vrise,
pnetaddiesscbhumandentnothgngoamahdabsdaed beoauppoahndd.

; LC h . o .
S e P A e r Tl g ahy cOHERAEL LERAL, pEe CrhTBetotion
tbmoagbsatnl| ehst addeedat hubusCewnheini addoarandsecan the

s _a | .U d,.de ] n_the t

S et nCrs Fhi PR BFPEsETelubyfe tBfihas
anetheedaspecvplehéle msmprygvbdedhancomimenflabest or
interfacing between an integrated circuit and a nenory
devi ce conprising address bus pins for addressing
bafécreontadl choskpthsihgy doffeskhthglastrobe timing,

variable clock frequency, and reliability with optional
DLL can be provided. In addition, the values for setting
the flexible interface configuration can be, for example,
stored in the memory devices by providing a special

register storing differential timing data.

FIG. 1 is a simplified block diagram of a memory unit 10
coupled to a central processing unit (CPU) 12 through a
interface 14. In addition to conventional bidirectional
data signal lines, address signal lines, and control
signal lines (such as a read/write signal line), the
interface includes a command sub-bus 14A and a clock
signal line 14B. For the case where the memory unit 10 is
located in an IC separate from the CPU 12, each of the

interface 14 signal lines needs to be connected to the



| east data flow to and fromthe nenory device, data

bus pins for transferring data to and fromthe nenory
wa@leawsae920and the interface is arranged to adj uBCT/IB2006/050738

commands on the conmmand bus? dependi ng on the type of

menory device connected to the interface. One other

aspect of the invention is a conputer-system

conprising a_central processing unit and a_nenory

UevprEd, uRﬁEréotHéacéﬁthlPbPo@és§?ﬁ@lDﬁﬂt L8 phher

eRABBAEhEARSWM thet REmARYONLY i HEYDCENnMI @nsuchuam? may be
interface. A further_ aspect of the invention is

. BRPEEFCHr B8 AT pPEBAEY APt ROEPEBAPUTEFNpRogFRR Same 1C

§E@k§?ethﬁbﬁ@ﬂerth@anﬁgéaﬂhgenEﬁbShHEekﬁﬁkéuﬁh'98%11
operati ng at | east one processor to transfer data

bé?@é@ﬁcasnﬁﬁnF?ed@@m@éYaHElénlpﬂtEQPEF@é éPpetiipnguéRT

thatrEhecqoRBRAES e@vabssceaﬂaag BYS LR éGtUEEaghﬁher
depending on the'ty menory devi ce connect éed

the ﬂﬁgéﬁfaéethﬁ #QEPEéﬁt9§p§éFCé#ttﬁé ﬁﬁvéﬁﬂﬂéﬁoﬂélaCPU
nobi | e conmuni cati on device with a central processing
unit and a menory device conprising an interface for
Nater thetngopet aegnathéicre aadldhéenehdrgddéni ee

§ HEBh§1n803996§SEQHS pins for addressing data on the
nory device, control bus pins for controlling at

| east data flow to and fromthe nmenory device, data

HS BLB&s EntEé”%ﬁgrgbﬂgrgﬁﬁaaBSréEg %gSgg%EthEHEEMdes

evice, and the interface I's arrange
déhﬁaﬁdSObﬁsthbueeﬁnahGWDusndﬁpéndﬂngCénCKheigypé(sf are

; d h
ELRHVpieinsg, SEPRERLANLoatlE bbe i EraBiLiben
memosiiapl i thedeblieck dﬂagiancbbCh séghpdl pnbcéssinnge

HbEnSSﬁpggﬂoEQe R %5 H@é%ek@ﬁgﬂggléchﬁF ﬁ@S&e tR€cn

us I'nc €s ap rall comman I'gna nes
adqnesesstgnab1gnaésl¢hesk signal lines and contro
signal lines. Fig. 2 a table with different command to
be transferred
The interface 14 between the CPU and the memory device

can be configured by the address bus for addressing data,
by the control bus for controlling at least data flow to
and from the dynamic random access memory, by the data
bus for transferring data to and from the dynamic random
access memory, and by the clock 14B for providing
clocking signals to the dynamic random access memory. The
control bus can be extended by command sub-bus 14A. The
command sub-bus 14A can be used to adjust latency timing

and/or to provide write protection modes.

The interface 14 can be arranged to vary the data flow
rate on the data bus for transferring data to and from
the dynamic random access memory 10. The interface can
receive on the control bus instructions to vary the data

flow rate such that the number of data bits transferred



on the command sub-bus, according to one enbodi nent ;

Fig. 3 a flowhart of a |atency setting nethod
wW@ewomnaizog t o enbodi nents; Fig. 4 a flowhart BET/EB2006/050738

wite protection setting mdbhod according to

enbodi nents; Fig. 5 a timng chart of an nenory

addressing; Fig. 6 a consuner electronic device using

the nethod and nenory devi ce_accordi ng to enbodi nents;

PBt A PedaBRsEPFpli-bR1Bf OPReChPali RYSIBy 1 Ragdepstable

tAtbagHCLEONeathecgBDEdABALS oA thBI 8chBYEMt HAB .M HHCBata
a_nunber of 1C pins needed for connecting an

ChPBgratedcenreti ftosaehias2aSheRdRY rRPe§rareat the DRAM
gprcuit, such as a dynam c RAM (DRAM , to other
circuitry, such as baseband circuitry in a portable

W rel ess communi cations termnal. In addition, by way

ohet Beth! BYLbLeaPROMhSEAR Qhtdabasf Law pat eaaffelineo, for
data bus, bus width and timng, different typeS of

AEABPYcderces4caliSbexsppettedThysa ¥ohHBA FARePface

8605 deA9oh 0L RADAEL BB SHuEOr TRXaNRY e sdEEfeE8NEtored in
vol atile nmenory devices, such a Static Random Access

perprglipSRARp1aRETdynan ¢ random access nenory ( DRAM
can be used on a sane interface as well as various
non-vol atile nmenory, for exanple NOR and NAND fl ash
feaoAgscoibrdnivekatare Randbhrrecessnierdny (NGRAMpNL
ni{pe,uUs aspgxe n :
e R R tPo6 B P i St Ro homapRoD I tres of
theememeoey Ernehdi agcohatadefof threegh mefbipg the data

LG Laces EHF“BQtéokﬂEi%&ﬁEE”DEhgslgﬁﬁnqu“EES Burst
menory cohtroll er 'design which takes the varyi ng
npiej abndéoesyritaeprofecsiohat encypyrdbeyhwenldivf £adent

ogLes..L.n nt..fFo xaml L ff n
RES OB oPhfebhonBe PaEC Nkt shohof BT, Enflhlofibi i gw data
mehor ywhechaol bgyhnapdhayetdintf eaenbel apeneyeti wesh &n
Ltio he rst. mde | atenc n.differ [
ke 3R S I R SRt SR
guadihyedefmoryohOt he conmon i nterface. Further,

The data cycles per clock and the burst length can be set
through mode register set (MRS) cycles, for example. The
values can be set separately. One MRS cycle can be used
to configure the burst length and one MRS cycle can be

used to configure the data cycles per clock.

The clock frequency on clock 14B can also vary. For
example, values between 1MHz and 266MHz, and even higher,
are possible. With a digital locked loop (dll) option in
the memory 10 activated, the clock and strobes can be
kept synchronized. The DLL can be stabilized with
additional clocks when the clock frequency changes

dynamically.



wite protection nay be necessary for sone types of

menory, whereas other types of nenory may not require
wowriobaogont ecti on. The deci sion of which type PET/MB20@050738

is used may depend on the dategory of the device. In

t he | ow cat egorydevi ces, the Non-volatile nenories

equi pped with a flexible interface as described in

this application could be used. This can_be the sane
B8VaRcEaSPRANCF At BERAEX HglFslgséBdfSPUDhANﬁﬁEWDPyPart of

Wi tBnAdagdateonsr terRBnse, thus eemMaveadihhgrneedebfbne,
one tailored interface for different types of nenory

ERErPel§yY FﬁSPthcés@léﬁlﬁs8e§P€ElPﬁatSH§§ A8 ﬁeéédﬁer

@B@thﬁﬁ9rXvattkHﬁEcEQﬁeBom6V§E§Ehbeaﬂeﬂ9rirahgﬁltter
i nventive interface gives a better performance_for the

404t enflt ARNRENYeBLivRE &RPsEPRQCPHPEiPECcES fbrleast one

BRP=MAkal ke &MpﬁﬁlgfcHEEUrMheTﬁémbﬂyeﬁbaSEdaEEQV@Pﬁgl2
to enbodi nents gives the possibility to appe

navepPreaonAgdandadptpefPrmng Parthefsysbere and (BB)

Lodepsndent by QﬁetBSmM§ﬁ§c5¥ESn9ftEEHQE¥1 'BsnSEESQed to
In particular in high and m d-category devi ces

pat BFf aeetéonl d0si Nptg bbaﬁuﬂﬂlEhﬂédembodéméﬂtstbﬁl@PU 12
BQEDBEWABQGQEyWEEDE%uE§BéW%oan? %Ebi 5%899@1?988é§sor
e ati

vari ous non-vo e nenory,
¢RERY| erNeRuaMd 1l RANDh i phs ApaeAopPyocer sNog- VoUact | e
Random Access Menory (NVRAM, and Mass Menory types,

t hus maki ng system desi gn easier and | ess expensi ve.
Thegenbodlrehhs vhrihiis embediinentpr ofi dedavhogeherein

£ﬁ8h8&9881£050559¥h9£8§ SRHtégérgggd?QHrgéébggaﬂééaw99h
conmon interface to th évi ce by adjusting
tbmﬁamdseohlbhecaonhandnbmsdddpend|hgtoareheotybéméted

ol cL 3] BTQ§°ES?e§HOBQSrL@%?%%ﬂ%ﬁédﬁthgi'QQSEQQants

can conprrse se e of
SBﬁBebtthbygtbe notehéucsguvinglasehcpmeehécatspgna

SabHRETT e 2o PREkBPT C oBEE S5t BT haT; B el PcBeigt g
wmnnﬁedsonommEnmoaUmnd bapabiTheiéky simhgteneptoana be
8g%igggiggch as digital cameras having or not having
wireless communication capabilities, gaming devices
having or not having wireless communication capabilities,
music storage and playback appliances having or not
having wireless communication capabilities, Internet
appliances permitting wireless or wired Internet access
and browsing, as well as portable units, terminals and

devices that incorporate combinations of such functions.

Note in the embodiment of FIG. 1 that the command
sub-bus 14A includes two signal lines, labelled CMDO and
CMD1. There can also be more than two signal lines on
command sub-bus 14A. The circuit can operate with n
consecutive edge transitions of the clock signal on the

sub- command bus, where n >= 2.



configuration of the interface for accessing the

menory. In addition, the first |atency can be adjusted
whgooshemgi ng | atency register setting wthin tPEI/1B2006/050738

menory. Moreover, optional 1§ a burst node | atency can

be adj usted dependi ng on the type of nmenory connected

to the interface using commands on the conmand bus. To

enabl e the use of different types of nenory, wite

protecting at |east parts of the nenory using wite

phet eebtenogoBHBAdS oRahBesGBABBBA1 BHSsiBMaleline can be
supported. The wite protecting can congrlse usi ng
S

ﬁPWPéeﬁrBWée?lBﬁrcéﬁﬁﬁﬁdguéﬁeth@nﬁﬁdPé h8u§lsé§9t§ﬁﬁe

Qﬂgrgﬁéeabﬁaﬁh@ffﬁQmng|éhgbe mﬁﬂgryleaasbgwargaﬁﬁagdllne
usi ng commands reserved for volatile nenory on t

gbAaRdPBEsCLlopki PBLERAY | andcPBCRPLLAEHgtodPRFefentPato 16

§5399§dﬁhﬂ‘BgmmXQHbaQE§n§|9§5 EBﬁﬂHﬁHC¥1g§Qg lines in the
reliabi tional DLL can be provided. In

Q@@mﬁﬂénsu%hbuﬁaﬂé s Fpkesthernghenelprkxpgpe sampling

bBE?&fB%eaQQQBQQHrQB'QHaEaEthfaﬁ@&nsxéaﬁbewaét85@8 FRrst
the menory devices by providing a spécial register

spoppmgldi FMBPeandalfMPLai Agldavad PYGthe nexj rising
éh&B"&heglthQKCQgégE@B188n9?85995¥ HTbEklgﬁ&§Hp5§g used

to"a central processi ng uni t roug )
tat ephate the Bhagddpri daved ednebnifensl one other signal

95g5r€8tBQEQ&mQﬂEatﬁbgﬂﬁk L3 §ona@H5€Sg?SbHBBBeB'Bgsthe
an

cont rol I nes suc as a read/wite si
Lewe) (s)t hé theeataéeashcbudesthecoﬁﬁandlsmmnbus 14A
and a clock signal line 14B. For the case where the
menory unit 10 is located in an | C separate fromthe
TRY 4adyanael obmnbadentenflheeat4idilgnbkakedesnnEéls o

SrCSQQﬁﬁigdako ﬁEe ych'Eelg ¥é§e8”whghpbpngrhi h
ermnal~ " Tn ot i frent s the MEnory uni 0'an
(Hé” CPand2CHay beghnﬂégfated bhe oisohbeedgseofonthenediock

mn hl?algge ggEEFPpr ckage ., ¥EEMDhn gh|3"5a§ Eh%he

ce 147s erf ces to hé ‘nenory
ﬁamtuog édgetoﬁnShéochnkesﬁgnam méBDryhdevseqsenae bé

eari ed-guf, by ehther fhe Logic o phe Lotegrated s)
interpreted by control loglc 10A in the memory unit 10 as
a receipt of the Mode Register Set (MRS) command. The MRS
command allows entering in a mode register set command

mode, where the setting for burst length, data cycles per

clock, data bus width, first latency, burst latency,

write protection, etc. can be configured.

FIG. 2 illustrates an exemplary set of commands used for
SRAM, DRAM, NAND and NOR flash memory, and/or NVRAM at
the same time. DRAM does not require the whole set of
commands. The interface 14 can utilize the commands,
which are not occupied by a sole DRAM or SRAM use of the
interface. The same set of commands used for DRAM or SRAM

can be applied to use also Non-Volatile memories on the



Note that sone signal lines could be placed in an
optional control bus . The buses can be the control,

w@owsaeroand data (includes data strobes) buseRCHBWH/050738
in FIG 1 . COock signal (9} are not typically

referred to as a bus . In traditional nenories, there
is a single clock signal, but in nore advanced
menories, a differential clock is used, which requires

Réegﬁ@ﬁﬁllﬁlnggr ThePhEer FABBIIRILEN GebR T Ehel BPENSH

EBﬁe”@HﬁrMed@Mhéeb9aBah§n%0ﬂBt6Uﬁ@é byot heyaddnasaqbus
f or addressing data e control bus for

eshiPerl fAE R eq&t S auPPow PBSE&NAYPr 6RTTABIEY AER Be

taedaRhaceessi MBMBbMmald thendatBcbHentop1bEaNsl €6RnAHd
data to and fromthe dynam c random access nenory, and
By the clock 14B for providing clocking signals to the
dynam ¢ random access nenory. The control bus can be
ext ended by command sub-bus 14A. The command sub- bus
Tan esampécused-veladjidst cParendy €pRi hg aABrofrem the

REQYI d8 %ﬁbtﬁeHBQEGQBVQEeWQQQS1nt$9§ab8t?ﬁféﬁeséé eéﬂmand
be arranged to vary the data flow rate on the data bus

bop LAAnwgiehr CMBOdaiaht 6”and fpdnfMRé Byahni(C1lf An@danthe
A¢EER EaggfxflgheTéﬁobﬂtS£5ﬁsﬁ ?@B VSES'&ED@nlbme("o"

contr I nstructions to vary thé data flow rate
gadhCMﬁétlpWe( iufibepnothdafalbing edaaspér thdonlehk
g?&ﬁa@” wi thin one clock cycle is adjustable through
east one conmand on the control bus . The data
flow rate can be stored in a speci al register of the

Pﬁé”kége {hgndgkacpus @%SEQnSQ 896598 BMﬁ 88” Egnal
change Po, For exanp IB T
WéhaestaaﬁSbé1@0¢W|dedlohetpeetedtbylCDGSrolThegvalméé in

r eci gl st er d
AR RPna 0 §hLE a0 hoanterbRa abFy &, BRF- SRS
pemoeydl0 to the CPU, where the capabilities of the
menory can be accounted for through setting the data
flowrate, the data bus width, the |atency, the burst
When command “1101” is received the memory device may

enter a MRS mode. The signals on the address bus can be
interpreted as commands. Specific address signals on the
address bus can identify certain commands, e.g. non-
volatile erase command. The address signal is used to
separate different non-volatile specific commands from

each other.

Some commands might also be the same as for DRAM and

NVRAM e.g. read command (0100).

When using non-volatile memory devices, a command (1110)
could also be used with a varying address that can
separate the different commands from one another e.g. ID
read, erase etc. Both commands “1110” and “1101” may be

used or only one of them.



node, and/or wite protection, accordingly. Low end

systens can be operated with | ow pin count and | ow
wa@l2a0s/1000L, whereas hi gh end systens can be opkRCHIE2M06/050738

with a higher data rate, wi#ch can be supported by

hi gher quality nmenory 10. The data cycl es per clock

and the burst |length can be set through node register

set (MRS) cycles, for exanple. The val ues can be set

separately. One MRS cycle can be used to configure the

bunst kepgibheandoenenyRSmeyeheisancba14SBE L8ing commands
configure the data cycles per clock. The cl ock

the§uereynsh eFBékwiﬂB vafdatBoavaP) - vebptékanpyee of
M@h@%g bgheﬁeasl&h¥o@e@rgéﬁhh@01@mdo%V§9eBhgb E. (8061) .
possi [e. Wth a digital |locked loop (dll) opfion in

the menory 10 activated, the clock and strobes can be

K?pﬁo§¥nEBﬁﬂQhé@darghﬁeEEédCéHaQea§E§@hb&éeg “hEBng only
addi ti onal cl ocks when the clock frequency Kan es

dyhdM canfy "tdPla, chBenwhBeeenerbeye ﬁeﬁhlenénﬁrephalge

EBhbAdRaEbNE BeCQgHHnéaaEEQBﬁaﬁ§§”b8é5uséuﬁgna§o§atlle
cellular tel ephone, there may al so"be a wrel ess

gepprgndosachohsnacfatihe fprequehtysRFY PraAbesdeer 16
QMhQHdQn ﬁﬁehf8Q§HPtBSEo}é€wé§H QﬂngréSﬁSkgef 2168

or coup |ng to at ea$t one ant enna hi s
caseangdhefaEndpy-volandlehwempuy ldewagebe tbasedépedo

hQchOER AoPRRL RLy2 cBﬁﬁSPéEd CRBY EEEOQtRéaQEeEh€o

conmuni cations termn as op ose to an section
2oplmoeatt hat eknsthhg éﬁﬁ@deﬁent the CPU 12 may be, or
may be coupled to, a digital signal processor (DSP) or
equi val ent hi gh speed processing logic. In general,
fhéusarabaed énb8dGredt $soé metbodcEownheetianghehe latency
?E&gHbt constructed and operated in accordance with
I'S ravention can be included in, but are not linted
ceIIuIar t el ephones, personal digital assistants

LN r hayi ng _wi r el ni
ca gég %esgoﬁoy g%Feﬁgomgm?eVsmﬁéglggﬂg? ﬁ?ghawng
mﬂfébesatchmndnbfaCASnlaapabylcbmparednagevoaptmﬂe
memory, a separate Non-volatile mode register set could

be implemented.

For this purpose, a command (1100) could be sent from the
CPU 12 to the memory device 10 via interface 14, in

particular via sub-command bus 14A (300).

The reception of this command (1100) may be interpreted

by the memory device to enter an MRS mode (302). In the

MRS mode varying bit patterns in the address and/or data
bus lines can be used to set the latency setting (304).

This method would enable a significantly increased

setting flexibility for the CAS latency.



devi ces such as digital canmeras having or not having

W rel ess communi cati on capabilities, gam ng devices
whawengp20r not havi ng wirel ess communi cati on PCT/IB2006/050738

capabilities, nusic storagdSand pl ayback appliances

havi ng or not having w rel ess communi cati on

capabilities, Internet appliances permtting wreless

or wired Internet_access and browsi ng, as mell as

EBFF%BFeDBﬁMtgsuFéﬂﬁ1HéﬁscéﬁleE@P€¥sztﬁ5t |ﬁ¥6@86raWBlCh
serbingt i9nNgoAE BYCBhEURBHEOREgi sheteskd EBfmand. Non-
enbodi nent of FIG 1 that the comrand sub-bus 14A
VAcRGHES PRBOSLgRaPTPPARSY RgBel PégIeRDRARESCREF: 10
Ebéiéscaée@k§ﬁgb@0"E&@lé@aﬂstﬂ@tshgﬁﬁhabiee§n08urrent
command sub-buS 14A. " The circuit can ogerate with n
vofseEngisecedgrdt FRASPEPBAS2oNeYhadel 6éRNE L gRafeon
Egéléﬂgr ceemeBfmbHE. migREELHE ﬁeeaedThﬁo§E§E§ phamaghy
comrand sub-bus 14B signal |ine can be sanpled tw ce
peilé| BER phFsBOorBALempfict KedibsPHgakdgeoantobatelen
ﬁEﬁoE?'Bb@gcéggﬁayTﬁb§eytﬁbg§ b¥R_abagakcliecstgien a

er c ulse, and an ability to encode up t

heapeirdGaP é@ﬁﬁﬁﬁﬁssaétﬁggtmo comand si gnal Ilnes in
the conmand sub-bus 14A. Note that the clock edge
sanpling could be arranged so that the falling edge
Rhssu¥Bd mpdst mey banphdedMOBOahdativel, reokbbied b an

@FgCES%ﬁaBBSREQOS?Q ndlehg'i?%énﬁgsgekﬁﬁngggﬁeEH%i%?dress

edges are use to sanple state eve
and/eastabaebusher signal line to determ ne the
information that is encoded by the level (s) of the at
| east one other signal line. The advanced conmands can

ba asdekl bst satethenl&t&ncg tiRdngexahpl EPEN1RR8agycl e

RRapE PR PnE) himehyorar Phre ) bl EngHar=0hBte sy
ChDenktgwsetOtangad TWBI CPOWLR" @4y bhehheetalitsagifedgd
ol skhenf! Rekioplonal . 14B. T8, seduancaoQL,Lour chouTaad
happeprelled by tbatwelky tbgicCROALRnithelrmeadyycunifighed

f h d d.
P T S RS S Y

poopandset up for latency timing and may set the memory

devices via MRS mode to the proper mode.

If non-volatile technology such as NVRAM is used on the
same interface as volatile memory, some write protection
is necessary. An interface providing write protection can

be used with DRAM, SRAM, NVRAM, NOR Flash etc.

An interface with write protect is mainly needed in case
of non-volatile memories including important data, like
an operating system. However some times it is important
to protect data on a volatile memory and therefore a
memory interface with write protection improves the

functionality of a system even in case of volatile memory



node, where the setting for burst length, data cycles
per clock, data bus width, first |atency, burst
WO 20061¢9201 Wi te protection, etc. can be confi geeBEIB2006/050738
FIG 2 illustrates an exenpbary set of commands used
for SRAM DRAM NAND and NOR flash nenory, and/or
NVRAM at the sane tinme. DRAM does not require the

whol e set of conmmands. The interface 14 can utilize
Fﬁ%eéénnﬁﬁﬁsexﬁﬁpéﬁ Q?etﬁéﬁ BéEQpPgdsB§u3t§8PemEEwR@the

MatsBgOEyEhem hegbacRnidhensgdMBaset beEnCOBEBAES fFrom
ﬁggd forgDRXM or SRA%Ican be a p?led to use al so

NBﬁSV@P@PFVetﬁeﬁﬁﬁl§§léﬁl@ﬁemﬁF@FYa@@V1ﬂe For exanpl e,
changing the first latency tinme can be done by taking
into use two RFU commands defined for DRAM or SRAM

Wsen Thdseorwdatenmieindsocad be pha- ﬁ@haVéﬂetmeeory there

¢omgapde @Bd EB@eB s%ﬁea%kESsco ﬁﬁeaEQngégE?%@

non-vol ati | omTan can Dbe sent ASI|
AEADBY aevreetvDBAMn@etegéecea dﬂ egb peﬁﬁadd boy maphod

cdge "o “the 8'ock 51 gl "8 Vard etoo Low (*01) ana

Iom;("l") on the falling edge of the clock S|gna
ﬁa recegtlon of .this cgequence of four gconman
S

|gna9 ?lne a?ggtfiibi? i s%rnter prefed’by tol ?roFy

hngecfaﬁn‘enabhesnbnbhyvumatlle asdanoeeebmatmﬂeamemories
non-vola%hlg conmand gh g g i IS received
FRaImelfory BV c& Fay ERE ?CS Rﬁ% R6as. YR8 8MghAPsBA
the addeesatbugacan be i nterpreted as commands.

Speci fic address signals on the address bus can

identify certain commands, e.g. non volatile erase

memaBngrotBetaddr ess Begnaktrbauds@dukongepawat ee
different non-vol atile specifi¢ conmands_from each

BfREFCUSBRe (HBImERES2 ki gRt CBPsorbeTfRECsAfle A81FoFT1te

PBéwb@BQoNVBﬁyhﬁlgcaﬁeBQ gopmgAE1( 8400he. aMleBsHSHAY in

non-vol atil e nmepory devices, a conmand (1110)
combination with a’ special command on the command bus. It

can also be introduced as an extended mode register

setting or with a separate command on the command bus.

For example the auto-refresh command or the precharge
command may be used together with a WP signal on the
address bus. The WP signal on the address bus can tell
whether the particular addressed block is to be protected
or not. One (or more) address signal(s) together with the
new write protect command could be used to select the
type or protection. Using one particular WP address
signal provides write and writeé&read protection features

on the interface.

For example, once a WP signal is received and write
protection for a certain address area is actived, no

write operations are allowed anymore. The same could be



could al so be used with a varying address that can
separate the different commands from one anot her e.g.
WO Dosaesddl erase etc. Both conmands "1110" and PAW/BR006/050738

may be used or only one of 1fhem O her exanpl es for

i mpl ementation could be using commands that are not

ot herwi se used in a non-volatile type of nenory, such

as autarefresh (0010) or precharge élOOl) . If nore
eBRiafdstar eeRkédefctharadvarrabFe ¥ @siAgeopfyanced

méi#408q, apde" é%oﬁoretQ@GrEB§S§1§HEQR§§r@§8e@ﬁgr with a new
precharge commands coul d be used additionally because

nBR1V6| REFPFeCheRBlpaBgesCRotPReea™PABIabESr 6PP&dNPEr USEd

preghacge epaMRpES. o¥h$BOH§bﬂgoﬁUFQEeE&§§ﬁl@nghe type of
precharge as commands non-vol atil e nmenory devi ces,

PREEBCEEOR0 ReBel vHIHEfMRéLRERFEBNRBEAESCETANS AaReBS t

§é§b@£e&0whﬁﬁ|§”EQEthBu§ékSEHHQeQ§VbE@ﬁal'|bH§tEéE€dof
FI G is a nethod for setting the | atency tim ng.

Bb@aé§érﬁﬁé RbEDgSFaPn| EhAeAdrysfoBEs| MRE| Yehused for
dififecent; khnd Qh,-£489 b@BQEQXfCQHpBéeﬂrBQeEQEatbke

nmenory, a separate Non-vol atile node regi ster set
éegrataétedpléﬁeﬁﬁé@ ther agdfrsspuppenelsacsonrfangddress

E&%OQ}eCHdeeQSugﬁnkoErQghégﬁlﬁgua&arégstB@oHEEDr¥1so

device 10 via inferface articular via
dabacehmaadsbas tha (308) busTheuldckpt headef this
command (1100) may be interpreted by the nenory device
to enter an MRS node (302) . In the MRS node varying
Prhepattdrassi aigheladdnesbeaadflovesdabasbasn| baeysednfor

t 4) . ' d
e e L e e
flexibility for the CAS Iatency Current DRAM usually

E@ét %@?%SESQC&E s ai%}é%g%nﬁ‘é"%ﬁgsﬁgkg ?QF' s done

ere |s er-se nvVo
nenﬁigesapnobabhyhneeMOdeggeglsabuesee gomth@ndyclfks. mode

PELELDG, 10:6VELARALS 08 aYAl Lablesin eUr L TRdg, ocere.
regli ster an ere ore a new a 1 Ona e regl

$he eommahdragjbtebecneédgdratibvasveayDBRAMImAy through
address signals. Bank addresses BAO and BAl can be used
to select the register to be written. BAO = ‘0’ and BAl =
‘0’ can be used with volatile memory devices to configure

the CAS latency, burst type, burst length and so on.

BAO = ‘0’ and BAl = ‘1’ are used for extended mode
register (driver strength, partial array refresh,
temperature compensated refresh configuration) with
Mobile SDRAM and Mobile DDR. PC DDRs use BAO = ‘1’ and
BAl = ‘0’ for extended mode register (DLL, Drive
strength)

Currently BAO = ‘1’ and BAl = ‘1’ are not used. It is
proposed to use BAO = ‘1’ and BAl = ‘1’ for introducing

write protection mode for the flexible interface. The



still use its normal node register and non-vol atile

menory devices nay have their own node register with a
wWhe@gae920AS | at ency setting. This MRS node nmayPGEIBRNGH0738

(306) after reception of an8 MRS command (1100) and the

| at ency setting on the address and/or data bus . In

order to set the latency timng, the CPU 12 may

request fromthe nennr¥ device 10 via_interface 14 its

Pé?éﬁéycgéﬁdrﬁﬁgErO?ﬁé @ﬁLbZZlﬁﬁylPHenwgéFelP§@FPCSnd

@b@QSEE@ HEHUrMohﬁaﬁdswmbéQ|@e%?%ﬁ@r EeMRY¥BH, wiBhSBAAN=

appen also in the way that CPU 12 is already

cé f pgdr BALdari'hg ?ﬁ@rﬁﬁﬁﬁﬁécturlng process of the

systemto a proper set up for latency timing and may

set the nenory devices via MRS node to the proper

Fbde. 41 £ LhBRtYBFGE] ReflerRRBEEgYO5UBROHS ANYRANE L §Cused

gpothersaerhbnherbacs i asmuRbali LecAEMRh¥n SQNBgWhbhLE
protection is necessarﬁ An interface prOV|d|ng wite
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pPéeEEironcranipe 08elnGi LAtERAMFESRAVE RORARPARORUtO-

ELasBsRt GnaABriBheLhacs W hB-WHEE8 BROLRE! chbatPBLNbYs, as
needed in case of non-volatile nenories including

ingoresad dhpde.| The apmppedat FagfsysfeashHoneyEr agdnexit
ﬁhg@% hBt'ﬁebEEe§E§my ba Hé@&@&twgéhaveﬂaélie'ﬁ&hh§y

ry and therefore  a menory Interface wwth wit
gevieesi oHtihprodvEsthheef gnomaodal inyneh- Hoé§§@éﬁ1even

t?ﬁgéggs°Eo¥9h?5ih8w3§§2£?ﬁgc€ﬁésecﬂém8éﬁgg'EnQE Lhifite

situation na operating system i nage
phpchciapnhavdebeén taadetdolabml arwemAEKDLS neethethese

¥8hﬁ5£b§ HHHRGY BSthgd Yhen, code gEogéEﬁlbﬁ shgped in

non-volatiTe nenor ere is a nee rotect some
apmaapde.greopecassagysyinenhaseasew,waoemmpmﬁmwhtatlons
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pro even on one
uses existing volatlle memory commands, and volatlle

memory uses new commands .

For example, receiving the auto-refresh command or the
self-refresh command (400) on the sub-command bus 14A,
the memory device could be put into write protect mode

(402) .

After receiving (400) one of these commands in non-
volatile memory devices, the memory devices can interpret
every memory access as a write protect command. In this
case, receiving on the address bus a block address (404)
may be used to identify (406) which address blocks are to
be write protected. However, also a bank or page or any
other memory area can be protected with the described

method.



Wite protection can be introduced using a wite
protection (WP) signal on the interface 14. This wite
wee@baeRdon signal can be a signal on the addreGHIB2066/050738
in conbination with a specilal command on the command
bus . It can also be introduced as an extended node

regi ster setting or with a separate comand on the
command bus . For exanple the auto-refresh comrand or
the precharge command may be used together with a WP

sbgnahe8l LBAraddrgsschys. aTheiVk prepaktt®Bnt N8 activated
address bus can tell whether the particul ar addressed

kEBBK - hebhes KrokecPeateFtAsh. léhéCFéVaﬁﬁﬁeFaadG?E§§d

shopak é%hth@gsthﬁbwéktBltBeoHeﬁhéﬁhH@rEEQtsﬁé cengandihe
could be used to select the type or protection. Using

bRWephr PLEuPAr the address Brgnapnppeviaed hpi tderhdty

Wekt & ¢afd BﬁokﬁﬁEboﬁréﬁéEHESﬁ Oﬂngﬁ tHEeEEQEﬁs EQE
exanpl e, once a WP sign is received and wit

pretectren (£88) a ébﬁtaemoaMdﬂegécar@anu@gaéﬂub@dpuﬁoback

!ﬁ'ES RBeRAL T ABSear #nak! UWRALABYART By l@ﬁd%ﬁHEaQQth
eapglled to restricted read access. " In

ryeanesdenephivdndons @rSﬁéferaéaeébscgm@ﬁaﬂ aé}O on
EHQ@EESEe“hhhaﬂdnsﬂkewﬁh enBEQEQCﬁoaenW@mg gR¢Lhe

command bus coul d be used to select the type or
peeeptiponoFotchéganpieanfde type of protection, e.g.
wite/wite& ead protection, can be selected with a
particul ar address signal. The rest of the address
Atgnafisngntohenathessebbsdimgnbe ased (bormeekecaddyess

ESDQQSEfsﬁogégﬁér(éltho b%r9£8t %88rm39p58t8858dto

n cas ress S|gnals on t ress-bus are not
endmghtéowhsEhectangaadwpegspbbbeksloalse daed sikgnaks If

P .
B0} D2k 8PS o0uL b, o000 0ot Addl £RS AL OBELS oo
ps¢tEOtbenprbheGEemagrbanpnbyetWedstiheS|npesﬁaoed

I c [.e rs . for i gur nwth a
B PPy Bt ot C R SR b B aB a0 EbLr Ut
command is used to wite to these registers. The

AetHaloLEILRLE" o5QNLLGULEL! Q0 BY DG do081LhQuel.
address bus, more passwords can be introduced for
protection (one user password, operating system password
etc). For example, signals on the data bus could also be

interpreted as passwords.

When the interface supports burst writes, the password
could be delivered in sequences e.g. with 8 word (16
bits) burst, the password length could be 16 bytes. Read
commands can still be interpreted on the interface as

normal reads, enabling XIP usage.

Write protection according to embodiments can already be
used with existing interfaces for memory devices like

DDR, SDRAM, or RAMBUS.



address signals. Bank addresses BAO and BAl can be

used to select the register to be witten. BAO=0
W@rweB#d20= 0 ' can be used with vol atil e nmenorRCHEB200@E0738

to configure the CAS | aten@y, burst type, burst |ength

and so on. BAO=0" and BAl =1 ' are used for

ext ended node register (driver strength, partial array

refresh, tenperature conpensated refresh

configuration) with Mbile SDRAM and Mbile DDR PC

PPRacp$etBAOIin kF1c.apd BAb rofl adheesexkepdfdpEDEEvided

register (DLL, Drive strength) Currently BAO =1 ' and

BAFo=tpoaparhst Rusdi. and t% a@§§€§é BAGaR [plso be

aﬂglﬁéh Tnkb £QB pQEEQdUC'WQ W@wt%;&ﬁgh%%t&%& e <fs@r r
the flexible interface. Thebl ocks coul d be pr ot ect ed

9tPs§b?nEaIRF|BQ prot@ct Crdyimst &ddrers Commded throdarts
Uﬁ}eEh%oﬁ%%ﬁ%ﬂMdEhP&ﬁg atl theaR$dBAss~tus ADDRESS may

dresses) . lustrates a flowhart for
beovedirAagdweit @ pretest Pénsvbshapbipdll hefer ynakba.

¥Bgn HshNga8an ¥Hbahhh8e998?rEQ%tQ”NLEeaththéﬁémpiﬁ§y
commands aut of efresh and precharge are not used on th

eddresr bus, sazei ABRcABedcaBbdye. 1ThehgohphAdsnumber pins
self-refresh entry and exit m ght not necessarily be

negdedrwihg vel ahi havERERGY ERMbaementt bki zi ng these
commands in non-volatile nenories could aIIOM/puttlng

these nenories into a wite protection node. In case

volatile nmenory is used, these commands cannot be used

Aer cani be peehecrbmanthblewinonyaotdarar ecnenessagynnling of
ations _are

is_vie l.ene ossi bl e.. Accordi
U L e s R
RohatpkevmaaaryAﬂserathem/caﬁnahé tAepordirlyt Gollowing
% iiher tion, .non- tlle ng é uses
Ri-stHg® Fa? IE Fefdy 8o sS1gRaLVEFAER 8 nenory
ssesbaeso¢OﬁnanSscon&opaexaRpI&£ wméxﬁowraudf&ss is
aut o-refresh command . or

self-refresh_co
BROVhEedubP¥othd H&Ehlﬁ ?aFﬁBCMeﬁﬁr9aé§van? EIBeBEOd
pHE EBhplWEkt eoRr @@eksBDHeis provided. With a latency of
two rising edges, the column address is provided within

two parts, C,, Cy.

As can be seen from FIG 5, the first part C, of column
address C is provided at the first falling edge after the
latency of two rising edges. The column address may,
however, consist of more than two parts. In such a case,
it is possible, according to embodiments, that a first
part may already be delivered earlier then the first
falling edge, after the latency of two rising edges. The
only limit for delivering the column address earlier may

be that the row address needs to be fully delivered.

The second part C, of the column address C may then be

provided at the temporarily consecutive rising edge. With



(402) . After receiving (400) one of these commands in
non vol atile nenory devices, the nenory devices can
WO picengret every menory access as a Wwite protRBCI/IB2006/050738
command. In this case, receélving on the address bus a
bl ock address (404) nmay be used to identify (406)
whi ch address blocks are to be wite protected.
However, al so a bank or page or  anyother nenory area
ERA B@dﬁﬁéﬁeéPgermFFﬁoPhgeaﬁchFBéGeﬁeﬂﬁBe F¥pP” Ppeses the

2ddr 8a8rbkocksi sapwpl/t 8cBr QL EAt LOMak&nagt b¥ahgdr(408)ock
VWhet her wite i@otectlon is activated can depend on

erelst apdsthe FehBRNpREdreAst ReladBFe¥sdpdsatE §e, seme

k@m&sasbw&tﬁeuthala§g58§SOEU§heaadQ§eg§eﬁntermgembhfyThe
activation of wite grotectlon After the bl ocks are

drbeedéEeRrPYdgpd, athshfeAdEy BBV 8k EBA AgAPntBECpAs

Raekolip HQvBQEHH'oEUQerEBbslﬁéerﬁéE@SH b¥-$6RHI Bldress ¢
again a precharge command or a self-ref resh conmand

ta1optofeilayedf yéehi1hadfidaerleFkngYRdEnaFiR6EetN212)
éEB%Eoi@%?kaOEhefc%Hh%a@OHQBEQSséﬁ§°ﬁ9h89m59 apgt-per

enbodi nent, one (or nore) address signal (s) together
ﬂﬁﬂﬁlagmppﬂémeoﬁﬁdﬁQSﬁay baliisadcliecknarcard @hslher ghen

Eﬂséﬁgéd ErQE?EBEQB ééd9é9919 ,Ngt- 5 EEr@QEimgpgs already

address signal s used to indicate the pass
presébileodurinere ﬁa&lbégoﬁﬂgetmo states: password
protection used and password protection not used. Wth
nore than one address signal avail able on the address
BUS . ﬁndeppassmgrdsneamebeeﬂﬁctcduéeddeUiCQrateempchsing

§088n9§§i g?%ﬁ&@ OBSEthBg %StS”kEQE §he) -
or exanpl on thé data’bus cou SO be
interpeeteti4ad paSwa@ndQPUVhénandemaﬁseméaoeysdppoces

t t d | d-i
DY gt bbb Eopa' DSphBa° B -FOUbr Py BLRYBERTRRD 12 anc
padswoid memgtrly deulideb@016 bytles. tRéad commandsntanface

enag'bggw§Fge5eﬁe5§daga LB2a L8 FARE-§Sa9LR! 165398, .
XiP) All 1nterfaces 14 are of the same kind. The
interface protocol supports mass memory device 10.2,
volatile memory device 10.1 and non-volatile memory 10.3
by enabling flexible setting of latency, burst, write

protection.

Memory device 10.1 comprises processing means 10.1C, and

memory banks 10.1D, for storing the actual data.

Mass memory device 10.2, which may for example be a
computer program product, such as a data carrier, may
provide a computer program via interface 14.1 to CPU 12

for retrieving data from memory device 10.1 or 10.3.

The computer program comprises instructions operating at

least one processor to transfer data between a Dynamic



Wite protection according to enbodi nents can al ready
be used with existing interfaces for nenory devices
WO 2006/ 132R, SDRAM  or RAMBUS. A s depicted in FIET/BB2006/050738
the row address R can be di2%ided into two parts Ra, Rb
and the colum address C can also be divided into two
parts Ca, Cb . By dividing row address R into the
Egrts Ra, Rb and colum address_C into the parts Ca,
ndRe AGARBEF Yemprisagsd fRe2BA 85160 SREBRESS may
@ﬁté@géﬁeg Byraufactasrol subat anhtakth¥ HWea FMokheate a
glcted case, the nunber of parts N=2 and an
ﬁpPHnySHdFé§§S59§réP§edﬁEﬂrig pedufrsm Rhendypanar
BHHB@& RbR&sE ﬁéﬁ@k?'ﬂg tarapqi Buent kMgrerhadhiRpErass
A s can be seen fromthe timng chart at the beginnin
grtenblipr Srappéprgeedge the frkat Ppar viRA1Bf OPReCld
agddigsss aH§u9EQM&geghréﬁﬁﬁraEhﬁéasétoBEecBﬁHQQHth|¥
follomnng l'ing edge of "the timng cl ock signal
CPOEKRObr §ﬁrobe (s), the second part Rb of the row
address is provided. By that, with a |atency of half a
cl ock period, the conplete row address R is provided.
Wth a latency of two rising edges, the colum address
Is provided within two parts, Ca, Cb . A s can be seen
fromFIGS5 , the first part Ca of colum address Cis
provided at the first falling edge after the |atency
of two rising edges. The col umm address nmay, however,
consi st of nore than two parts. In such a case, it is
possi bl e, according to enbodi nents, that a first part
may al ready be delivered earlier then the first
falling edge, after the |latency of two rising edges.
The only Iimt for delivering the colum address
earlier may be that the row address needs to be fully
del i vered. The second part Cb of the colum address C
may then be provided at the tenporarily consecutive
ri sing edge. Wththe address information being divided
into two parts, the row address Ris provided with a
| atency of half a clock cycle and the col unm address C
is provided at the sanme tinme as w thout division of
the address information. The



data is provided at the data bus at the sane tine as

wi t hout division of address information. Columm
W@esaeeoC i s not delayed with half a clock cyRCEIB2006/050738

since the controller or th@central processing unit

may start sending columm address C half a clock period

earlier then in case of standard addressing, as

addressing is already possible during a falling edge.

Elaimg depi cts a consumer el ectronic device 2

conprising a central processing unit CPU 12, a first

comon interface 14.1 between CPU 12 and nmass nenory

Heotcés10leimgdségond conmon interface 14.2 between

CPU 12 and vol atile nmenory device 10.1 and a third

conmon interface 14.3 between CPU 12 and vol atile

fenord Bebhed forsacecgsingpiatapprorffletPage8eNar¥r e

of thgesape Khpdu ﬁhgn'ﬂhgé£§§§ePrQEQHO| supports nass

menory devi ce 10. % volatile nmenory device 10.1 and

non- voIat|@@dﬁ%ﬁﬁiygl@agabQDehb%Imﬁ@O¥YeQ$B¥@esEh¥PH@h at

of |afjgney, ohyr shar¥ektgyprotecti on. Menory device

0.1 conprises processing means 10. 1C, and menory

banks 10. ¢ontfetlsngrihgleast adetal f Haw at-o Masd feawr yhe

deV'Cﬁeﬁgr% EEQ Eﬂ¥o£85 QﬁaﬂBEStbsn@ Eeﬂﬂghﬁrbus, and

program product, such as a data carrier, may provide a

conput er ptb@naﬁevrangnd@taab@ aad 1frem P Ipeiory through

retrlgglmgag@tgngrgg%gegggy device 10.1 or 10.3. The

conput er program conprises instructions operating at

| east one wh©cesso¢ommandan@meth@acamméndebnsaare adjusted

Dyna e y ' '

spoci PeReRaRy N CSRe BOREY o Al B BEBRhARLL O], o g
fl ow ftateréadata bus for transferrlng data to and from
the dynam ¢ random access nenory is varied such that

t he nunmber of data bits transferred on the data bus
ﬁﬁthimhenmethodkofycleimsladfusthbkecmeDMghngtad@asting

one SOUTRRgaPnaeFEt U RS, SLAUA oLy Bysl el
memory connected to the interface using commands on

the command bus.

3. The method of claim 2, wherein the first latency is
adjusted by changing latency register setting within

the memory.

4. The method of claim 1, further comprising adjusting
at least a burst mode latency depending on the type
of memory connected to the interface using commands

on the command bus.

5. The method of claim 2, wherein the commands for
adjusting the first latency are reserved for a

different use with other types of memory.



device through an interface, with addressing data on

the nmenory device through at | east one address bus,
wa@oemwbnad2bi ng at | east data flow to and from t hECTEBR006/050738

devi ce through at | east oné&4command bus, and

transferring data to and fromthe nenory through at

| east one data bus, wherein commands on the conmmand

bus are adjusted dependi ng on the_tyge of .menory )
EonnelbedmebleHeCf nELRiBcé, . WheTreFRethat hbAShf L2FarRY 11s
, furtberaaemgi ebngigdiuali fEcatnteashcad £btShccessing
| atency depending on the type of nenory connected to

t he i RRerPa®er¥si ng commands on the command bus . 3 .
The nmethod of claim2 , wherein the first latency is

adj usted by changing | atency register setting within

?he nERBryethod FheCheiBolr of uEFAPH ToMPFiFLRgrwrite
Conprbﬁbﬂgcéﬁhﬁsétn9e§5t|§§§Esao?UE§é BAsrlah8NRY write
dependi ng on the type of nmenory connected to the

i nt erPAGECHEIAY coORMAnds oh the command bus-. 5 . The
nmet hod of claim2 , wherein the commands for adjusting
the first latency are reserved for a different use

%t h Bhpemeth)pdsobf chem®r Y, 6WwheThennerhbd protRaFmg |
wher ej f - NGy | ugi LOULi

the | bEbrrabe o heceoarhg i ho honbry P TohoRTdg on
of clahen addregsthes.conprising wite protecting at

| east parts of the menory using wite protection
conmands on the command bus . 8 . The nethod of claim
7., wheeenathpdt efpedbedot Lngfhuchaer cooppisseg wsing
wite LQn d t r e
et hoBeorSFAnd 68FFRR R 00 D8 ACHLESELEYEe Homod)

pr ot egting adumesdsareasrvédnbnrvebaetitempappyy on the

command bus.

10. The method of claim 1, further comprising write
protecting address areas of the memory using

extended mode register settings.

11. The method of claim 1, further comprising write

protecting at least one of the memory devices of the

type of

A) DDR,
B) SDRAM,
C) RAMBUS

with commands on the command bus.

12. The method of claim 1, further comprising selecting
the type of memory supported by the interface using

a chip select signal.



usi ng commands reserved for volatile nenory on the

command bus . 10. The nmethod of claim1l , further
W@vpniedng wite protecting address areas of PEEIB2006/050738

menory usi ng extended node2fegi ster settings. 11. The

met hod of claiml1 , further conprising wite

protecting at |east one of the nenory devices of the

tﬁpe of A) DDR, B ) SDRAM C ) RAMBUS with commands

oA-t hBlcod ﬁgaﬁﬁsfor1?nt?ﬁ§aﬁéﬁﬁo€eBWe%Pa?ﬁ11Dtegrated

furtherregiprhabing seh8eYyi 88vihe &Mﬁﬁrgél mory
supported b%ﬂthe interface using a c ect

si gnal . 13.2 r?ﬁ?ePP%CElP%rfPﬁt%@@é%ﬁﬁbn%e@ﬁkén an

i nt egr at edcght 681 L LBHdp 8n FBABFYcHRVIER1 ERFPEES1BEst data
address bus pins for addressing data, control bus pins

for cbhPVoEPi ARdafrPEabhe dREHOFY oREYHCaNd from t he

menory deviges gakapbys pb98t£9ﬁ3£é§9§£§raaag g8t 8n80f rom
and fromthe nmenory device, and the interface is

ar r angee memadyudevéermaaAld on the command bus

dependi ng PR.t DR LYPL-Of 1 TBAPEYNGEY! €6 £9918EL 8dmhfnds on
the interface. 14. Integrated cifcuit conprising an

i nt er theecemmendi hrg3depgndangopputee- SyBeepf memory
conpr 3§, Nde c8ﬁﬂé&@édpE80€ﬁé'ﬂHtHPE&c@nd a menory

devi ce, ere the central processing unit is in
connection with the nmenory device via an interface of

ghai ﬁ§e gteghgifeﬂggt85mé¥§5EHEOEDCHQEQ}%§0ﬁm@frSiglm

plur evices are Inh connection wt
proceéébng unit . 17. The conputer system of claim 15,
wherein the

15. A computer-system comprising a central processing
unit and a memory device, where the central
processing unit is in connection with the memory

device via an interface of claim 13.

16. The computer system of claim 15, wherein plural
memory devices are in connection with the processing

unit.

17. The computer system of claim 15, wherein the
processing unit is arranged for selecting the type

of memory connected to the interface.

18. A computer program product with a computer program
stored thereon, the program comprising instructions
operating at least one processor to transfer data
between a memory device and an integrated circuit
such that the commands on the command bus are
adjustable depending on the type of memory device

connected to the interface.



processing unit is arranged for selecting the type of
menory connected to the interface. 18. A conputer
W@e@gneaypr oduct with a conputer program st or eBCT/IB2006/050738
t hereon, the program conpri2éing i nstructi ons operating
at | east one processor to transfer data between a
menory device and an integrated circuit such that the
commands on the conmand bus are adj ustabl e dependi ng
on the type of nenory device connected to the
hoterhagpive AokRbhleaEPFAUALGALEORIEHRVACEWEER] A
central processing unit and a nenory device conprising
an i nPEPFEEEIRGr UNht e PdcRnYeBetViedRAVifié EPPAAEIRAeAN
nenor yndevksecCcenpr i at89raddr§ssebiscRi BBef OPU and the
addressing data on the nenory device, control bus pins
for cBATPEY| AAYi&E FedBri8aPd flow to and fromthe
menory devjggredat BubusiRENgotosqtiransi 8RG80 dah acho
and fromthe nmenory device, and the intefface is
ar r an§edory adyuser commands on the command bus
dependi ng ofnthe1t¥RE BfnGBFBEY HEVEGL1 ERYNEET 8aLP data

the interface.
flow to and from the memory device,

data bus pins for transferring data to and from
the memory device, and

the interface is arranged to adjust commands on
the command bus depending on the type of memory

device connected to the interface.



