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A METHOD FOR BOOTI NG A HOST DEVI CE FROM AN MMC/ SD
DEVI CE, A HOST DEVI CE BOOTABLE FROVAN MMC/ SD DEVI CE
WQARND7A8818MC/ SD DEVI CE METHOD A HOST DEVI CE MAYPBEIB2006/003371
BOOTED FROM FI ELD OF THE | NVENTI ON The present
invention relates to a nenory device and especially to
the interfaces of nenory cards. Morre specifically the
present invention relates to Multi Media Cards (ML)
or Secure Digital (SD) cards. There is a trend that
enmbedded nass nenories are;started to be introduced
with fornmerly known nenory card electrical interfaces,
That is, it is desirable to be able to use nenory card
simlar to mass nmenories. Up to now t he devel opnent

?2%%3‘5@?@*%%0% & Bag BEVCE RUAR A PREITEREVICE,
pr obPdHR DT ARLE EROM ANYMMG/SDOE VIIE AND
ANtMM(’dSE Dmrncgz METRODA HOSTDECICENMICY BEEROOTED FROM

i nvention introduces a booting nechanismalso to a
formerly known serial protocol nenory card interface

(MMC I F). The net on_sane signal state
(as in prior art)qﬂgl“oau ﬁ?%ﬂ@al ready existing

serial ,protoco] of the memory card interface.
ThgR rplgtes| tRymGMODKdgVies e espesially 1o e ttenfaces of
mertosy fAnis. Migye speicifically tre presgntiavaltontetaeiad MileMédigCards

MMCEdrBREurs Digital ($159 cHdW%efgﬁgﬁh@ﬁcg{hgpm S & l‘ﬁ{e rles
R e

Th Eﬁ lf’f‘telﬁ é?ﬁlraéké% be pllg o pserragmpeny ard sunildr temdss teroovies. Up to
noWIﬂmi}:Véinmmt(an&pnmmézﬁembés@h@nteﬁﬂ&&as%ﬁ%ﬂ@ce@%ﬁ MDOC

renHERv%Ele Eards. @‘B@?@a?e E i Aldredivell gf‘o%fexnss‘thgt'}x%gd {ol'la%ytg?erne

o i G b

indicate to the nenory conponent that it should fetch
Thé imeﬁnonsﬁtrmcmrbc(ohmn@amdmsnﬁﬂé’cﬁb aGbrnglykrdo amtseﬁalpo;tocol

meBHBf C%HSH“C ﬁ‘}ai"hedrﬁ{etﬁ dpfaﬁ%te bg%ed'gl'nfssx% 1gn?ltst
S sta Ré *ﬁ%@s
Pn?fé*‘“ &t ?%né’@lé &W@H&g{’*ﬁ%? prgtocphf thememery card interface.
http://ww. m svstens. com NR/ rdonl yres/ 85A96312- 0130- 47
AD- A22CCB533E28EE7A/ 0/ DOC G3 512Mb | Gb Rev20. pdf.
There are ot heBAKRGROUMIOOFASSH INVENHBON OF the ot her
exi sting enbedded nmass menory conponents mhlch has

A sHbd § Eiktida o?ccﬁer EL?«[:Ju%ﬁ %1ayT3h %Swn}( crile(:jds ﬁom the Internet

.. G nent s are o

sitep, hkfpo/ W mmea ore/coplianes/buy, snee/MMEA- System 1 SpmmanyvRl pdf;.
/i ndex ht n) OneNAND (see: ht

Boodt Wi Bﬁﬁ@&ﬂ‘eﬁiﬁa%@ fnemory components having a different

elec@ic%?ﬂge%é) £1/6 Q}S Iﬂgo s fcnovc)n components are e.g. NAND,
OneNAND and MDOC mass memories. Common to all of these is that they are using
some signal state (e.g. separate pin reserved for booting) during certain stage of power
up to indicate to the memory component that it should fetch the first sector (typically
512B) of data to the 1O buffers. The technical data sheet of M-systems DiskOnChip
(DOC) being cited as state of the art may be retrieved from the Internet at the address
hitp://www.m-systems.com/NR/rdonlyres/85A96312-0130-47AD-A22C-

CB3533E28EE7A/0/DOC_G3_512Mb_1Gb_Rev20.pdf.

There are other known boot definitions for the other existing embedded mass memory
.components which has different electrical interface. These kinds of components are e.g.
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MDOC (see: http://ww msystens.conisite/en-
US/ Product s/ Di skOnChi p/ Di skOnChi p/) nass nenori es.
w@eoomossito all of these is that they are usi ngPGDIB2006/003371
signal state (e.g. separate pin reserved for booting)
during certain stage of power up to indicate to the
menory conponent that it should fetch the first sector
(typically 512B) of data to the 10 buffers. Present
MMC- and SD-nenory cards can provide capabilities of
performng e.g. hotswap opgrations, but it is also
desirable to extend the capabilities of these nmenory
cards to be able to provide a broader functionality.

NAND g8y ove the usability of menory cards it would be

0. e cards as
hisff ?’”t“’a"’%l?%‘%n“% |%mﬁ’$?ﬂe i) ‘Eﬂ”é‘ %ﬁﬁé@%ﬁaﬁa@xmmmm
(Seﬁ- FWRW samswie.copyProduataibe ordudhor/@maNSNIY/Bdex hign) and
MIDDGi(sezt t)ttp:/aws, mystanb yom;sltaehf booting devices such
USﬁfroéIﬂ?:@/bﬁkgﬁtht }Iﬁgk i /? ﬁ@ﬁ&f,&s DAt aI S%&P’ﬁfth&?f is that

| e stora

0
e N T M RIS DR R
staggrof PRWEE up toHadigate yo thawdmprn corepsehithatfit shotild(fsteb ta first

sectbai(fgpidally HIPR)@0Hatd B> BE 10 Vaests, device is to fol low the
whol e procedure of initializing the card,

t he regl sters and perforni ng a nor mal
Pre'?‘eé‘ggh‘ggl %%ds&t’ 6‘9 48 sperrevide papabidisiescofigierforming stg. hap-
swap\aperatings, B irisratroydesizabit torekent deacapabilities of thebSmtMaty cards

to befableo bfovitie #Hrbddet fiktiMafly. Ny mechani sm defined. The
’ onIy vvay to access the first (sector) data during boot

T’(S‘F fg t device is to follow the whol e procedur e
O BPIOYE Hf U3 El}t}'l gf PReowLands it wawid g degitablerig endble a user to use
memenyicatdg @s beaigblpmeliar This geaturs ®/okl ensslad bARA&SKe bf)e
MM EESCard) Ald $IF @Sb%uietDlgﬁaiG%H@ﬁ(g)énim Q2 t)(?(%l%gt ices such

as HH)%EIF: gélﬁlrl% CP glgets Fygr gcedu ig ab Iegec)ﬁz?ﬂ%mdlqr@

apt%%‘lé’s%ahflﬁ’l’zfo@ééﬂefsaddress (as e.q. the addr ess of the
boot data to be read is not known). It is also

Preseify, it Siel oM EYE, dfaﬂ%f ?xr efa(pﬂbﬁ?v ¥ FoW%cthsg ?ltmq ﬁtgt
OO K o

initigliring the perrl. reeding/writing the mglsiermd pérforminma horgnaliteai Agess
to ke aidresst age of power up to indicate to the nmenory

component that it should fetch a certain sector of
Therefore, a problem

d at atot, uf f

U R g MMé? ) SRRESROD et ntestacoaretodblng és thatghere is
no efé'lat?abbttqhmg asechinist defineg. Thdbnlpwey Bhiceas dse fivst (8€3iér) data
dunnghfmgu;mgf 4 BostBéWcals /PRlibivae Rholk BFocQ&‘RHP by mﬁ%h?iﬁ %dca}é)
readid yar.ant ee full rTPatl Ey.

@ %g&?sl %VEN 1PTjig a norm rea acc known address.

That means 1t is actually impossible to perform a boot procedure with a device not being
configured to perform automatically a normal read access to a boot address (as e.g. the

address of the boot data to be read is not known).

D

It is also desirable to achieve a broader usability without a necessity to change the
electrical interface or the form factor, i.e. without using the signal state of an additional
separate pin reserved for booting during certain stage of power up to indicate to the
memory component that it should fetch a certain sector of data to the I/O buffers.

Therefore, a problem addressed by the invention involves extending the capabilities of
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According to one aspect of the present invention a
booting mechanismis introduced to a fornerly known

W@ e0o7ag31py ot ocol menory card interface of the RVZIHZB06/003371
used in MMC cards/devices and SD-cards/devices. The
met hod can be based on sane signal state (as in prior
art) or can utilize the already existing serial
protocol of the nenory card interface. According to a
first aspect of the present invention a nethod for

booti ng a host device fro(rjg a peripheral device, via an
MVC/ SD interface is provided. The MMJ SD interface
conprises power termnals, a data bus with data bus

exib@Ag MG Sand BB RaK withb it chid i t¥hdally ar%tzﬁfék of&i%) ds
I Byt (@ commnd Ty

nmet hod conprises providing power (and ground) to said
power term nals, and setting the CVMD term nal of said

MMC/ SD i nt er f ac eSYMMARW ORA$IE REXENEDNIUr | Ng power - up
to a low (signal state), followed by nonitori ng t he

Acé’tﬁ'ﬁlﬁgl%l&é é’s‘be& of h@rptresgﬁttm tifn Q% wﬁﬁ@ﬁ%ﬁ isn oc(li) hed to a
; uced to
fortply RROWS fiia, BefochL ok M Ao BV b i

cargia(gigvises apd §Df<acfb/dmcm Fhp mnthod gan beobdsedybn safiredigriab state (as

in girfor artpodxad utitipé thetalrbddgRSisfifl RXaBrbRBoIIrIAhethbry card
umﬁﬂﬁ cate the boot during power up. However it I's an
unexpected signal in the interface which is used by

the host device that it intends to performa boot
Acgnrdiog thia frst pspsctanfithepresent igventivn d efethvedor bootihg a Mde/dSiace

frompgetiphéal devite)¥ia bn NOROSTSintdfab '8 fp%éd' e MMERD &%face
°°‘4‘&%9 b et st A B o i Pt (L gwien
a 0191(3% fﬁ&%)t tergaippland gegmpnd (yMPy lige with @ comumsnd (CMI) treyrminal.
In ageariiange whih thepiescht inventioarthe mathbd yorhpiéses ﬁf@(amg:ﬁ&m (hd
groinﬁi) $E8Hid yb@eﬂt&%@@ ahll 8&tinglthe CI\@’%&? c
%‘i"?‘%g;rl on

0C
on U hclont 151 B9 B 5 LA ol g
mogitoring therdaty busdanastart bit of sfapirapndsigd. (send oper at i on
conditions) to identify an operation voltage range of

In tie d@ﬁ{daﬂfsi%v@ér g%ce&m@ 6}’ b Rave %W%ﬁgg%@éee gﬂregl%?:nd Ah eéti
e ERFTREDSP L HERE SRl Bpb e oot .
ethé’qlaﬁeé utilizes ap gxigting venatitol indicate ﬂ:ecbaon ming lpni&e!rul( HoRkver it
is azahﬂlr;lﬁpwtmh gighdIGa Meﬁj@ﬁﬁgﬂm%&?@ th&Bést dgéeecbﬁttlt hfends
to p&rdd; ?s {t ¥ dSrhal iip ation
o o R mi@%rpmmwmwc

cardgwdeyingy a cl ock signal from said host device to said
clock term nal of said MM SD

The CMD terminal of said MMC/SD interface of the host device may be set to a “low”
signal state during the period; conventionally the “CMD0” command is sent via the
CMD line. The “CMD0” command is a command of the power up procedure, the
GO_IDLE_STATE (CMDO). The next command of used during initialization is the
CMD1 command the SEND_OP_COND (send operation conditions) to identify an
operation voltage range of a peripheral device having an MMD/SD interface. Other
commands of the initialization procedure are the CMD 2 and CMD 3 commands,
wherein CMD2 (ALL_SEND_CID) request the unique card identification number (CID)
and command CMD3 (SET_RELATIVE_ADDR) sets a relative card address (RCA),
which is shorter than CID the CID to speed up the data exchange.

B

‘
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interface, wherein said CVMD term nal of said MVC/ SD
interface is set to | ow before or during power up
w@e@cesH7duri ng the transm ssion of between 24PCDIBA®/003371
preferably between 60 and 100 and nost preferably of
the or at least the first 74 initialization clock
cycles. In another exanple enbodi nent of the present
i nvention said nmethod further conprises sending a
cl ock signal fromsaid host device to said clock
termnal as long as the cagd has sent the data via
said data bus, e.g., the host device keeps cl ocking
until the all data the card has to send are
transmtted. In yet another exanple enbodi nent of the

h devi ce sets
In@(EHﬂzﬁﬁa’p;%l)gEﬁh@&ﬂ%&fﬂ&gﬂtgﬂe&%ﬂ%e&m{l# gggé T Comprises
SePHee 88 §§a11f’c9“b%al o4 dvige tojeid glock terminad pEsaid MME/SDs
interfprselvherein satdeCMEXterrdizal of said MMEYSID aterfite Pk iR HFore or
dmegpe@em@wra@saamm%ﬁﬁﬁén%%e&»ﬁb@% By EEP?:{S ﬁkfé%%l?

be{\iré%ﬁ %O & fé%&o %)Peifﬁrgblus [S(r)ételsz?s& gle?ﬁgﬁ Jaitiglization clock
cy

*Boot
SD—card Jn the present specification the

expression MMC/ SD device is selected to refer to

In M&ﬂi@@xﬂﬁp’l@ %b@@hﬁ‘ﬁt @isthé’\ﬁ]eéen?ﬁw oﬁm%qg%erec%mpnses

sertifitls 8 QBF? DRI aeie o5 i Floul bipmival adomies e ednd
ha%?repg é{“tﬁi‘sd @aéat hwag thedost)devige keaps thocking atil the 4ihdata

themard g ¢o sdnddeviramsnditted Nng an MMC/ SD i nterface that only
t hi s termnal (single channel nmultiplex) is to be used

ansferring hoot data to the host device. That
In’("? & Catpls P&x‘?@‘?ﬁ&ﬁﬁé&‘ d o5thg peesptjaeention fhe hosted
%ﬁseﬁr%@@ v tegmingle thlowt todadlaate o wiidith forhe datlebue® beSised

forphd datdtrdnefelr. dw ik emyoditicht thé‘E’és@ éé\héb@bah Renbagt érﬁﬁi bevice
hav‘iﬁéﬁ@&/bmﬁte &éth%!\xln Hpdeh T’ﬁ% 1?& leerﬂ_t qt gﬁﬁg H(fgl}?diata
tr. 300 07 15 t g HYIK/{Q/S b devi

=Bt Pl e dote b g b Geviet i puadME Sl e
preyeatyspssificatipn the expredsipntMMUYSD dévicois deleged B RABIERIMC/SD
mex&&@&ﬁfds@ﬁ well@s BF @66ddded 380t R 28 eﬁ%t:{llﬁg nﬁe?ncgg ﬂw D

havi ﬁgE a peripheral device Vi ng
Vl’%{ae afglg‘g:gal ly this aspect relates to the

perlpheral devi ce side of the booting procedure. The

It isfer ¢xainplexinviegidtte setomy the ﬁmt aata W&eBhinkiDkd) 36 ﬁwwot h

indip&tévie pefipiBralaiedice BalA sh DiNEC Hteﬁ@%ﬁhgé%g &nsnf'e %l a
e Wt h

(sm%g/%ﬁ%ﬁmlr 1 r#ﬁlgwexgﬁ% %%P?%d‘(t) S m rréngg?y tdata to the host device.

i nvention conprises receiving power (and ground) at
Thatia) the pspetive anmberalf datafbus Rhed t&/ﬁ@ﬁsg@féﬂﬁﬁﬁfeﬁ% the boot data
to ﬂfe%ﬁ' dvio8 153)&11@Wt§10mng(v§1?lﬁﬁ%aﬂ§ntég SOO?II}‘/?[])%IC?t with 81&18 line

low. bef ore or during power
‘'of a predefined storage area via data bus,

y-)

With these implementations it there is no more need to fully initialize the component
and set the registers in prior to first read access for requesting, e.g., boot data.

According to another aspect of the present invention a method ig provided for booting
from a peripberal device having an MMC/SD interface. Basically this aspect relates to
the peripheral device side of the booting procedure. The peripheral device comprises an
MMC/SD interface with power terminals, a data bus with data bus terminals, a clock
line with a clock terminal and a CMD line with CMD terminal, The method of this
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starting wwth a start bit of the first data frane.
During power up the peripheral device having an M/ SD
WO ni0g08HCce detects the "unexpected"” signal staPCHIBW03371
conmand line and starts the transm ssion of boot data
froma predeterm ned data file, a predeterm ned
storage/ nenory area or defined "boot data sector”
the nenory nodule / core of the peripheral device
having an MMC/ SD i nterface. The conbi nation of the
above descri bed nethod for. booting a host device and
the nmethod for booting fr8n1a peri pheral device having

an MMC/ SD interface conplete each other to a boot
asppetot trsnventioh S6mPERE rBVIE 36 H: éagd g{ %“8{1 gl 28 sysiem,
£ Gl AUV SBORLLELNT. €. 0. &l [ Steps of b )atispig Hoyepterminals
Z s‘é#evi ces/ 3 e. {e@&%;lg%cf wg}%lalﬁgrs?gﬁ‘ﬂ&“we) gbthie €MBP4eriminal hefore or
RAELEES ﬁaﬁ? pending the firshéateatapredefont ethramieasad Ghtf bist
starfing withfa starthicefibé finedats rahage area via data bus, are’

only send if and when the peripheral device receives a
ermnal of said

j at_.said CVD
;%%é?ﬁﬁkhgﬁe%@“g‘wﬁa bR DG Bt fadedtets thbe
TAPSTEd dgabsiabat thrqomemand Zide tund stdis the hahahaiiby obt%o}“@ﬁéﬂ
Tonge prddetidodiiea s s pRABkAKiA oo/l ad] of £554 His:
catdseet” ofd bbb dtld A EL ORI CYEL SR T 120t £8
inte R ed to select a pre- etk - fleyiqehayiog qn dME/SD
Ig {gg'—rglg%‘)ﬁ% 4o Pga’é ag?‘@affeﬁ%”fbeﬂ methodFfosbantingfa hostalevice and
the tgeffige for hoetfpecempiperigheis dévies Havitig dnMMEADAHRhcd Bfpleto
eachmtles ¢0a bostpedties) It h&‘b&n'&ﬁ%ﬁ%dg& {j}aﬂeaﬁs oS SS' ggf)}ﬁ cﬁajs .
combsi 41 gk o3 p IS ot 0 SR TR
havibd'gh ggﬁ T a W 0 _ a *Hehaglaigvicor
"%Qe r3 8‘?)-, and sending said data using the
i ndi cated data bus wdth. If, e.g., first two data bus
In anckxtuaple\embodinten 3i @ fifd are determned to
only 8613 hnd Phepl @bl '%E%tpg?g g)%j%h%%‘de&?’rgg? pei cﬂw,_@@
¢ W n REETTHESCFHES 2 i0W ignplas said @D terminal
Ot saj §5§m€f%ﬂ WiRE Peweru progese dridgihe LoAREE @ b tween
24 to B34&tpr @fétafhl}; hﬁt\tlbz dﬂ)ﬂzﬂ ldfﬂﬂm(}aft Hb?érgbl? of toraf %Qs‘% ﬁ}ein%gt
74 initidtidstion efock 8y Aedd 1 Aik Sﬁns%ge 8"5@%% or ﬁ{ir ansterri
. to the host devi Ce ardrofatpeddfile ysteadporfa
pre dgﬁk%ﬁg&\?\%%e%géaﬁfgr %ﬁ%@‘? ﬂ'é’fltbﬁ% dafandi cat | vg of a boot
request). According to another aspect of the present

In an exappit ¢robodimemttdf etk tha@hiodsiabd Rescht BOshHl Hi§ Gohbd frfher
compnes aknsal ey Lt i, METSE LTS T8, Bl

' The St
dat : . : .
N abﬂé%b‘fdrqug? o ﬁéﬁ ‘g‘%‘ﬁa"d A0 sendine seidideteusingstht érdidandldata a
us Widtlhckl ine with a clock terminal and a CMD line with
CVMD term nal. The nethod conprises sending during an

If, e.gl, Bish bl &b e R et et s

“lowfr Py Lr o‘ﬁ%g%&%ﬁ%rgfnagse@g)aem%;ﬁﬁ Degrej determined to be set to
m.%agﬁgtie {henezipherpllexise Havieg apMAME/SDiietrtee uss bally RQs

two tepngigale §wo channel multiplex) for transferring boot data to the host device.

of

That is, the respective number of data bus lines to be used for transferring the boot data
to the host device are “pulled to low” along with the CMD line low (indicative of a boot

request).

According to another aspect of the present invention a method for booting a host device
from a peripheral device having an MMC/SD interface is provided. The host device has |
an MMC/SD interface with power terminals, a data bus with data bus terminals, a clock
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conprising a command, sending a clock (CLK) signal to
the clock (CLK) line, and nonitoring the term nals of
wo b@7asd1ao bus for a start bit of a data transnPGEIEM06/003371
(and the data itself also). This inplenentation is
based on the utilization of existing serial protocol
command. That is, an "unexpected" signal protocol
conmand is sent to the interface to indicate that the
host device intends to performa boot procedure (wth
data fromthe peripheral device having an M/ SD
interface). This may be for exanple inplenented by
sendi ng an argunent for a boot request conprising a

liné RRR G cRREMERIn bdh ENMD ﬁx?é\?rié]?{ F%\;\%E S o ntqeqrggog%gises

t eripheral. device, A
Sengglﬁéﬂgi Bg ap GPilirarQn prgpedurean argunpng fosfa heotigtyeest from said host

[}

- devigeria 4id MME/SD-interfiack tcpsmixl peFipheral dviteNéaid Boot kdifedpOO!

commripirest cdnsmasd) erdit 4 \@odkTELKY kighal tj&% (&L§ durey
mofitdtingh |efilirRls dFuleSfald phs “er-ﬂ-t bE oo ok

the initiallzation of a per LT YeArs Hansgrrsion anghthe
dat?\/:\?f}%qs‘nterface after tEe psgwer up of the card). It

is al so envisaged to send the inside boot request
This ifple@ematic R BaeEd A 08I . conmmand,
mé&,léﬁfazaggﬁtegv. tfgéia‘l"@qq@‘s‘%ﬁ%tﬂ’é‘c‘f RRLAE ol Dtnc i i
thé}\ﬁr’g? emente éﬂ nendi Ny, &omgmang i§sentita thedpterfaesrto @ib@te that

© it RV IPSInEeRAs K Reriprm R BOCIwOBOure\With datadronatiis@capheral
devmxbm;a@wfg/sm intbrfige)t Tﬁ g:y;g _fﬁ*&ﬁﬁﬁl&g ffented bl N€
sendibik SR gL HAS Sods m_qusqe ik SaLE o2 ;Oa?tmr CQUESE

- | e odi rent . o P e 0st{Vife

the Ao R S o it dcsics foligwad by miosenashodsrebs
termy 525t Beefaatadransmishign é dath Gratiee ThOR B & FHRESboot
requessliessne duringoire tritalgauabreded e ee tule SladiRch s wllchiPo
phasdS€8.,. fiRg mﬁtﬁﬁzg’tﬁﬁtof%?gxti%er%ﬁg\%e r\]rgrg;ﬁ v /§D inferags after

. ney/t . e ed,
the g BEN e ol s TR emitnged o o ihsidebnt reub hende o
compianq Fang (¢.g-hinskire/BID) neemint; es ddthed ad geRemic/§er t he

spectfmb@orDus wi dth nmay be transferred inside the conmand
inside a conmand frane of CVDO) e.g., in

frame (e.g.,
This &ddit i.on1 t 0 ‘;eg boot . request. This enbodi nent enabl es
£ b fmplemiegted by apepdipg pe. HedraumemaforCMBOpYisicis isfeatrently

0X0QOOARMO. A¥hpmrthervaius ofl (0000001 BOKEd SEMBERE ArdunidifscRPRhdd

wmmawufaeemaohmimeatwbs&@&ﬁfe%d on with the) boot
request or the boot data transfer procedure. As

al read escribed in the other aspects of the
In a‘l_ieﬁ%ﬁf‘ ?éﬁl?f"a'ﬁ@nbe@hwrmeﬁt inyeriion, the gaeﬂmd futther comprises
sendipg addsfionad angnmetits iratidatingipeirarietyrsabisRd S e r&%&%@ O¥elddted
from CHeEGp TmtkdicAofRii: Rk 1§ BAsSd Ry Wb Bt Shd Sud o
frequézﬁ, ftx%{]ﬁ m%%k?n%l%r sg equa?nt y 10 &Y . K of

the oot F eqle Sﬁi’g - \along withsargument forthe boas request
from $pid hosy devigrtortbeMCHD-idtetfacch The traumienifos tHe Shtaths Hidth
may be transferred inside the command frame (e.g., inside a command frame of CMDO0)
e.g., in addition to the boot request.

This embodiment enables the host device to define additional parameters for other
arguments related to boot sequence / the booting procedure in the (or in connection with
the) boot request or the boot data transfer procedure.

As already described in the other aspects of the invention the bus width to be used for
the transmission of "boot data may also be indicated by a number of data bus terminals
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"l ow' signal state as an indication of the nunber of
data bus termnals to be used for transm ssion. Wen
waigingsH7bi nary coded counting al gorithmfor tPer/DE0@/003371
to Dat7 termnals, it would be sufficient to use only

4 e.g. DatOto Dat3 to define the termnals for
determ ning all possible nunbers of termnals that may
be sued for transferring the boot sequence. Wen using
a binary counting algorithmto define 2N data
termnals to be used for transmssion of it is
sufficient to use only thfee Dat terminals to define

the 8 (and up to 64 (not yet defined Dat term nals,
ded nupber -1) as

tha as_{ bi nar
‘V*QE’Q?%* B o8 LOESs B SuboBal Y 15 Bieigmamispia of i boor
TETR P JEIS\WGIPQS%@G todfilige the mumber of drtnbuissernsinalt set to a
lowhsighal stebe astani inditation of tielrinibet ofdatrbs thienindl & HRELEL:
tranémisgiopUs W dth (as the standard signal dur| ng boot
procedure is all data termnals set to "high"). It may
al sQ be envisaged to utilize just one of the Dat |ines
When ysipg2 bigpey coded enuntingjalgerithinfor thau)amq iTat7 mmnﬁmun vould

be suffipignt tosusaronlydtle.gADALO fo DﬁtB t@damatthé f he all
requermty

Poséﬂilb hﬁmﬁ&ts o Eb?m%;g‘;sﬁ | téogsrﬁgﬁ\?slai h tlbegb ‘qut el%cﬁ-at

ranet er
?f}%ee"; aq‘ilqﬂﬁlea ety termimald todrervdéd foon
tranqugrspgn peit iy udfigien te uscamlyrthixieraat yermﬁhalsotb cﬁﬁbé me 'SXand]up to
64 (hot yatCdufindd MDaetewhinals) When 18 HRS LY EePld @uﬁﬂt?‘er Y%s

°th"9%3‘“‘é‘ﬁr‘s‘gﬁmfe et &@&gmﬁsrpnm&ifi S pral

which in umcepldmebshatihe trterpreted & wbusoridihdas the
stanggpd 91gnai dunleg bvvetrprmedumes albidhtd erminaRIsst 10 "‘hifgh‘f)nlttn% 4D be

envlffgéd ﬂiﬂtﬂafljus? oﬁ@o@é Pht lﬁfe@/ ‘)enﬁrﬁhﬁ z‘g@i&j JlaP %89 be
proc cﬁ@é’&f‘g&goi & ongfag%ozfe‘ﬁb‘sg( T)%t"r‘é’tmﬁ‘&téheﬁm as

code ﬁﬁ qP‘Pnl‘iIé§r?fbefd@1'aéi@€é@)for the boot sector
read, and cl ock frequency/timng node to be used et

(An @tib@rshould bblaward HR!iR AR Hr é@ﬁ’e ng&%n g?att%n gll?w g}gg@ gondition is

be.”1 np,
o be?'hl‘ 'ipp eém 6‘“%5’ 07 Ve bingra ™ AEHaRES SHith fhg Fespectve ¢ he
p"smpYF &5 B?ﬁat“’ﬁ GWPS Achemecanddhaidt is ootymresanytiiy eXplﬁfttyﬁiéhotef

that it fiees nnimattérdfithe lbﬁlaﬁyhﬁm&mbﬁ%uﬂéd BoR 9 BQBQ)‘}? E@
O e A S P Aol SR Bl L2 o

. a peripheral device, vvlth an MMC/ SD interface with
This iplgrentation leayies 4 te5 Bat tarringls iiee,wisleli i thrismiyebdisaakdcodd

additiohal oo petied phtahetere $ueh 'és n@hbEr B8 Hatd BHeto BVRsdd fg?th%"bBo

urrng an

tof R, aBl BloBRkrequk rises receiving
T tial i zat F‘S%“%‘?%c Od%q ﬁgs'%le?tlcﬁ*?é?al devi ce
havi ng an MMC/ SD i nterface an argunent for a boot

This implamestation ofidatabus $iged dating st & magbe ﬁﬁi%&@e& MArdbace
and folowinSifpldrididtths SR\t Kod drYIERLY bl{}ge ?regén? ?nvefs%ﬁ(%n al at

the data bus, and sending data s

According to yet another aspect of the invention the above boot data provision
procedure for a peripheral device having an MMC/SD interface is provided. The method
is for booting a host device from a peripheral device, with an MMC/SD interface with

power terminals, a data bus with data bus terminals, a clock line with a clock terminal

and a CMD line with CMD terminal. The method comprises receiving during an
initialization procedure of the peripheral device having an MMC/SD interface an
argument for a boot request from said host device at said MMC/SD-interface of the
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a start bit of a data transm ssion to said host device
via said MMC/SD-interface, if and when boot data are
W@ e@resBirn t he peri pheral device. This inpl enePCEHIB2065/003371
represents the utilization of e.g. an existing serial
protocol (and maybe al so and reset command), as an
"unexpected" signal protocol conmand (which is
received instead of the usually expected CVDO comand)
which is received at the interface is construed by the
peri pheral device (controller) as a request for a
transm ssi on of boot data8As already disclosed in the
host side procedures said argunent for a boot request

L85 "R Ay o SRR b e
a st@wrg@oé 8 mmms@am said st devigsora sadMBE€/SD-infarface, dband

whEEEEt U8 afe Gorell DEthe pehphefddiacy] CVMDO Wi th t he ar gunent
it would fetch the first data to 10 buffers, and start

o e et Ak FELbS A
maybecrddo andiraien abrimand), asanc'uperpected rsigral protecolafonttand (which is
recEl'i/@cﬁi%&Ead AM488 by lekfeciBaIEMD0 Cohindfd) WIREPIsiréRved ta’c the
ejvin | ers
iP5 gty t%oﬁ%loh%’aﬁ%ﬁ‘i 3 oo iik &4 REuBPFT 1
tralafrmﬁm%érboe'r e A$ qlﬁea% 1sclossd in f8e host side prRoediyst saidct or
argnmant, formanboat repdestfmayofoe exapiple compgisers desett commeandsibshid or a
MMelsD- ﬁﬁéﬁ%g'(ﬁﬁlbﬁ’ thay Bl M Ak i ‘ansﬁhéiﬁdéda oMY 'éorl;ﬁxﬁincﬁ iB@icative
or St oueS o el d hosh, de o R TR0 L fhgument
it wonldefetsh she irstdate) i gk uffresy aeféstalwﬁnélwgpr%or reisicuprbrob data

to tHé dee bhisy(at leadthe 1dngat clockGipnal is esceived atiibe clock eatimdl)by a
respective signal input/state detected at the DatOto

Dat 7 term.n ordi ng.to anot her .aspect. of the
In Y S EHE TR AL B G I RaRt e He0 A Eomiiies o
recéivingaddifiend] prawmentsdadicaing paspmetersanelatadte 816 hoot sagpense | s
selé&dd\ﬂdﬁedae gT&\q) Sratufiber 60MR lirke B el ed Forghababt sevetarehd, and

clo ﬂré &L %ﬂttebsﬁ 1309 3:04 ﬁreﬂnsﬂx?ssioﬂ,hﬁ wﬂﬁ¥518e
ter gg nt.l Lan - St aé ¢
argwﬁsﬂtﬁ%fr gﬁh%?‘é?‘l"&é QR s3id host ée‘aﬁ% mbwgm Pﬁfgme ers

for tresspiitiig datadvis sadd dafa bns foysaiddwostaiericegThis may be anplemenjed
dlréé%' WEBO bo&Y rdqitasér AVhhiadioated §2d fbspRiivddighA inplovhee
det?ﬁ%e @éﬁa%'ﬂat@tt aggﬁﬂxft“ﬁﬁﬁé e to search for valid boot in

onen data bus. In the boot request

argunent could also be given in the |ater phase of the

Acdordmg @l dnptiter aspestarfitiesyoreseni inbention afrtegrodtfinebdOMbEA haideyice
1 n @@%emmiﬂ atl MM@)S@ m&a@é is vaﬁde%} "{Keﬁhétﬁ@d
un | e
§ = ot SO T A28 ofd peril reaif’%%%%ha&mg

an MPYBZ@DaW@rfgge w&@étap%yﬁ@éq ofﬁm/p@gl@ ?Tﬁlrfl%@ﬁ eS8y one
MMEYSD interface is reached, and subsequently performing a data exchange between

said host device and said peripheral device from said stand-by-state to search for valid
boot in the components in the data bus.

In the boot request argument could also be given in the later phase of the initialization
sequence with or after the CMDO, CMD1, CMD2, CMD3 commands (of the normal
initialization until card is entering stand-by-state). After the peripheral device having an
MMC/SD interface reached the stand-by-state the host may go through one by one the
components in bus to search for a valid boot code.
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conmponents in bus to search for a valid boot code. This
aspect utilizes a conventional initialization process
w@Rooa/0gHEre pheral devi ce having an MMJ SD i nt er PEI/EB2006/003371
before the host device starts an application to search
actively for boot data. This inplenentation requires
that the host device is capable of perform ng the
whol e initialization process and a search/load routine
for Boot data stored on the peripheral device having
an MMC/ SD interface even in an un-booted condition.
That is the device requi Ped at | east a hard-coded
algorithmfor the initialization of the peripheral
. ' . dnterface and an al gorjthmfor
MM@ ?ﬁéﬁ?@%@ﬂﬂ%&%ﬁé‘w RECEHAN £ RETBRFr#H e vicR Bavips
| S?ﬁ"f s belansas hosg deviigestarts an gpylichiomterscanchactivelyt for a
boot detgBds megemmﬁﬂgqma;ism thedwstaieviea ts capame 6t BYorming the
whol€ NA el QEochS bh fi
peri h&%ﬁ 1 fv%%%%. . Ac g%@ﬁ%? thrélg%ﬂg Fﬁ%éﬁggg%cﬁpao%% 8“ gfees ent
PPRVErtion -4 Rep : f RfpR4n AR BR-baeted senditienThat is
the dgvies 1grwiFes at drast alargrgodad glgerittohfor 81 iniitalizdtimnef e peripheral
devigerhaving el MMIUO¥SID ftérfabe vidh dlSorfRa THHARE ditR séh&@load.

peri pheral device via an MMC/ SD-interface having a
nal . Additionally, said

. dat.a buys. and C\VMD term r
This faplpm ?t_h‘%nr}’d‘é Shegmost §lgﬁ%w devpninee fhah i maydetnesforned with a
respegivplnmadified host dovioe andeeprpittely norventidnmt péripheraCasvdée Haog
an MREQSBtisterfades.sai d peri pheral device having an MMJ SD

interface. In this aspect of the present invention

A S(ﬁl!?d nmet hod conprises perform ng a .standard
CCOTHRE O APPRSR ISBFFL BF Bl dEseRfinveniionemethng forl bogting & botaeviey
from g peripaerabevies avirgom MMEISRfidterfadedy provided. MheSdktHevice is

conndcfidttd eHelpeApheRl deViRE 9an MIPICHKTNGhi&acR E.QHHE ldalaGhus dpPLO!
v e, s, Mot L s i et

A pdditional
argumen} %5 A Z’Pﬁq reguest iman\ngrasign GonditiprsRegisteroffsaikperiphéral device
havinﬁ ADYEVIGED inbérfacz.dn }EEQ sg;t{t o‘ff ﬂffrésbannmﬁob Saif) ﬁ{egﬂfdnﬁd
compHss ipBdornfiMh stand R4 iddif ong? e?é%ﬂﬂeﬁ@h@ﬁﬂye%s halingd>®
(Ritialization process .qf .t rp era? 5‘ Pce
an MIAG ST rdeBlck A B i ine 363 ipftigafion progeds, sendng anof
argumsgifor & jootaedueptdy stid MMC{SDrinteifaca | andwiamigoting theelatartiut !

boot datagp bs yeceived fromythe patppenl deReivissaidM@/SIZRtdrBRe, AS i N
t he above case, this nethod requires a change at the

. er.at | ndition Register and therefore the
This ef P%@f o e Bp ok s gmay powEPsEsd it b7 GAED 1t e higher
followjyg €MD pumbers) phpseaifiths iniialization pmyess of thegeriplsalhleeict 0
having gridMC/GB iffeifage. ThaSE, tl%%ai’dn%ﬁofgfobtiﬂ? HéttQ Hfég%'e fiﬁﬁéﬁjeg o5
A0 I ac 0. be.apl e.to pertor 1S
o3t 8% o P L REAER & o U5A T
case, t@‘ﬁ&? TEQIHER P cBanee Rbthe PpvationComstition Registernnditberefore
the perpr,:g(ﬂé d@wmhaém ﬁﬁmmxsb aterfie itself. Whieh id tard ééit%ﬁls that it
may n&/Be@eisBI8 0 @idatelRisBhS BRN del RUEH heral BGOSR nhd
MMCRBRRRedo B Shio I8l Gt 2 @&f&e}fﬁﬁﬁe a?fﬁajgv' SR8 ng

As in the above cases of the present invention the above method also comprises a
pendant on the peripheral device side. In this embodiment of the present invention a
method for booting a host device from a peripheral device having an MMC/SD interface
is provided. As in the above case said peripheral device is provided with an MMC/SD-
interface having a data bus and a CMD terminal. The peripheral device having an
MMC/SD interface is also provided with an additional argument for a boot request in an
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Is provided. As in the above case said peripheral
device is provided with an MMC/ SDi nterface having a
walaa0a/0k3139 and a CVD term nal. The peripheral dewi/mBE2006/003371
having an MMC/SD interface is also provided with an
addi tional argunent for a boot request in anQperation
Condi ti on Register of said peripheral device. This
enbodi ment of the present invention conprises
performng an initialization process of the peripheral
devi ce having an MMC/ SD interface, and after
termnating said initialiZati on process; receiving an
argunment for a boot request at the peri pheral device;

OpexsttbnrGuinditioni s@e}@fz&ﬁaﬂér%e&i’&é idlakis it dtY GPhY pr
mvéﬁ'ﬁ%'é%n se§? ce era iz on Cvé S5 se;ggmheqah;evgquh:\s/:;

nt e
an

tedpsse g eff?émpqaggggmd lnmatmmrproeess;ormwﬁ@’an

arglpn@gfthobbﬁgﬁé ah}tﬁgb@ipﬂﬁbl &&xgdeom&e&% ranfi@éndm boot
dataCfdrh ¥ niteh ‘{I#)é;i, | on

ostbé%gfc' ng a host  de gﬂ%ﬁfom%}a&perlag%mggfsé% ce to

ng an MMC/ SD interface is provided. The conputer
program conpri ses program code neans for perform ng

Accatdingb abdibersdsp@s oDthe pger BRG] d BRHHRH g:é?p}g%
dowﬁfo@&k[b?é‘ii'blﬁ arsléﬂlep &r%ﬂ?ﬁ%g@%ﬁ# fhg@ gf &%pgqceﬂlag fleq?\élgq(l:(gaeo

boofifid At &0 e il devire aeieces MMG/RE aerbodts SD
providpde Fhegompute povatim gomprisee progran bede g For péffoﬁﬂlﬁg all of

the steps ff the@hcceding Qfﬂﬂwdﬁ Wwheh 93% P Qli-gﬁ oh 3 tht%éJwg?
reSER L ST, B el L R

mse%?epc? 8*‘?{61%&’8?? S%W&@Pm@f@%abl e to boot a host

device from a peripheral device having an M SD

e ey ta Sl
proviced b iefte s sior P2 Sompiseicedable apdiph dor|
ca"yb‘ég\f? Qfﬁh%meé’agldﬂacélpflmmehoscapdbhgo bant ahost :

devicgfromha pelaﬂqgfad: tleviée Havingin@4RIT/SD ieFAdeOWhéh S
prodibd {srus bf Bdbst RviRk Oa\ﬁeﬁﬁﬂeral-lagslcg BMpé Ié/%qg?sﬁ g?eg‘%lp%% a

syst etﬁ':;ga}%%t (%es 0 car [l fr’ %pmrl\ég\??ﬂg W@V@S@B /91p gnterface.

" nmethod of boot| ng a host device froma peri pheral
Accortliing toenbthet aspedtof MYphSEtiinBiibRE soxﬁlﬁuttehi‘atapélgﬁa? 2 Od?@mded
The c@ﬁx‘bﬁfei‘ Bith Qiﬁnal"i@@ﬂb&ﬁ%djin%%gig}& Shvdl o8k am éﬁs

sviee HEVIRY

devi er al
ke o Bt inl L HER o ottt moctven Somec
penplpféqﬂ dsriee havieman MME/SH ingriace M BEcédivgeddsaxgstion, when said

compteeprogabl i rivhén £ BHI dbBEe, Qb&?hf%;i'ﬁéide\h@@hé‘wﬁf% I?ﬁ\/{(ﬁ Y5HIr am

;\T;Irf&re%g d Q§Sté}ﬁ E’g s‘lt)S? gée‘{l/?ec&ﬁg Nions al vice ga‘ﬂ%&% g an
2} ﬁ’t erface e.g. one part of the conputer program
Is located in an executed in the host
Preferably the computer program / the computer program product are distributed in
different parts of the system of host device and peripheral device having an MMC/SD
interface e.g. one part of the computer program is located in an executed in the host
device and one computer program is locate in an executed in a peripheral device having
an MMC/SD interface. Therefore, the computer program and the computer program
device have to be different in abilities and source code.

According to yet another aspect of the present invention a bootable host device
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devi ce and one conputer programis locate in an
executed in a peripheral device having an M SD
WO niog08Hce. Therefore, the conputer program anpCT/IB2006/003371

conmput er program devi ce have to be different in
abilities and source code. According to yet another
aspect of the present invention a bootable host
devi ceconfigured for being booted froma peripheral
devi ce having an MMC/ SD interface is provided. The
host device conprises an internal or external power
supply, a processor connedded to said power supply,
and an MMC/ SD-i nterface connected to said processor

suppl y. . The, MMC/ SD i nt
coRBere B Beie RRTed B Herpheual drkicn bhvius o PMBAT nstace s
prrﬂe\rlwir h¢ bost devi¢ansmprispeanintamah orexierhal pewat suaplyamprogessor
cofhdateditd %@pb@er@ﬁﬁ»l&eidﬂ MHNMCTEP-iteFacedopneefdits said processor

3RSy SRRl e 40 Al
bug 3y s #logk dge ¥ a5lack Fe"@b“a% #q %Mr%wh
CMDetm)inal ARt hoshdevinei is gortfigaredfoproviding power totthe terrhinals of
safd MM@SDflﬁtBﬁ‘ﬁﬂetS §étﬁa§g thB@MD Adrininal Bf @cﬁﬁﬂ@@/ﬁmﬁt&ﬂa@e durmg
0 A
pow }1% o | 3% 9(s1§ﬁaq Ea%ea andf}%c u gﬁl d%?al bt(ljls 2 I a s‘%arflﬁp gtb a &t
ﬁaﬁ?’@@%}ﬂ? ng part of t he speci f i cation. The processor may
be provided with a main nmenory and nmay be have the
Bd&f‘cﬁl‘f;sﬁist a)épé?:i oprﬁé ﬁxﬁfeﬂh&gre&éé)%qg% thgsg egﬁgyrhet is €8 efé%tf' %/h
vt thepepithcacot o lort Tt e proEeids pitfer R4 FisSicavidanane
Droqesser may hF nwvul?ﬂ Vitiea WMD/ISENGTY pad lrna:cbe hayg thfen@eqsﬂy ofv

pefforisihg adotfpradgtitirent | y pul | ed up) to indicate the boot
request duri ng initialization. That is, a princi pI e of

r.es i nvention resi S i t a kno A
BRI dovise B i e e L B %ﬁ5 BRigTigalad the
Mbi6/SI) inssfare + B 'copmpand ling/teridmed bf the MM@(SQ inferéace thay ibe et
lo® Qifnstaid of cﬁﬁertthﬂleb QpJ todadicate the bast regREMIeIng MIe4iZaReH.

Thg%ﬁ,fl gur g; % c?r%g {40 1&%}{1!1{11%?1&& q]uﬁP?& %&1%%5 an'r%ew signal is

.u ﬁ@ﬁ&glpéoos gela%fu}n ﬁgec g:rg}ltcfo mgnahze that a host
detwiOicBRillytrequests boetrddiat 0 set the CVMD terni nal of said
MMC/ SD-i nterface during power-up process to |ow while

In !én & naﬁ:%]bet én':tg)%.rr% ggf{t%ﬁln b%%tagfeqmg}ﬁmcg 53 ?{o%p%s&' 19 %ﬁ‘.’}‘?@eﬁg

pr &t
serrswleféx signgl ffﬂm§a’é‘r¥6’%‘i€m§ﬁﬁ° fe'qr-rbd%elrs taréweé of spidks
intelifdct endtotset tha €MBR d¢redina iof) sead Wﬁ/Sﬂ)qnhtamﬁntedmdgqmwmap a

chgﬁ Y& fhw whild §a&ﬁ§f€iﬂg BERfech 28 bid ﬂ&ﬁﬁ-%tirl 3 g%t&@é‘rpﬁpédd\’mo
endsirdegety A SnERroTHg SRR PR 1y ﬁ dinfiEtng st dovice
uses @rdhﬁffﬁatllt ‘amxm@ecb@m tppmrhnat@ B bp¢tzdatar reqveptr Bhis smbodiments
reqairésthaithe fagietivOpetipheiah devivéacing ah MMQrSD hitg@fiet & capible of
ideL@nyr@ea M sgﬁai 4R 186 ARind during power-up/initialization process. It
is also envisage to use the number of clock signals sent to the MMC/SD interface as a
parameter for coding e.g. a width of a data bus to be used of a frequency to be used for

boot data transfer.

In another example embodiment of the host device of the present invention said
processor is further configiired to send a clock signal from said host device to said data
bus terminals of said MMC/SD-interface as long as the card starts to send the first data
via said data bus. That is the host is configured to keep clocking the clock terminal until
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paranmeter for coding e.g. a wdth of a data bus to be
used of a frequency to be used for boot data transfer.
wo pooaogdimer exanpl e enmbodi nent of the host devPCEIB206/003371
the present invention said processor is further
configured to send a clock signal from said host
device to said data bus termnals of said
MMC/ SD-interface as long as the card starts to send
the first data via said data bus. That is the host is
configured to keep clocking the clock term na
untilthe start of a data ﬂgansnission can be detected
by the host fromthe receptlon of the start bit of the

rst franme or u boo
thysi g i o B tedr 97 hoy Bomfb arentionafin et
bit efrthe dirstdate fepmetdramnti} dbbont datawratransierrediodhehost dedics. | s
conflgured to set the data bus termnals to low, to

d. f h
03 W S
‘s tErminals fo oM ke ingicHn g Bidth Eer ﬂlqﬁat@ byl be
useldé‘on thptrmmrtbsra Heyipberpr devizs daving en MMC(SEY ingprfaeclinkatedldh
said VAV DY datase. O Onk b@ﬂ:ﬁﬂleﬁl@nté@w ) B&Eeé&q}&& Lafpsedto

soc el D ffafﬂﬁelgﬁéaﬁ SR L e o o o

mabalsebbv el@‘eﬁspm igpl@nent ap ivertedappmash tokst 2l Patrkteaninglg to
be tried fortboot dita taiséeranm highho indivate an 8dbitibusowidth todberuser( {IA this

casE lfﬁem SDtlﬂt%rfMWJ@g {bg Ef&:tg g b%Hfant BSotSfala thadsRF) (1t is
sl seiogtiEly s 500 BRIl deios i i BPIE SR ipertpee
corigyieA ¢ use aurief e codingsehemees drslivalegiin iy mashedssscioreofithe

prefdnespeoidicaifpns)chenes i ndi cated in the nmethod section of
t he present specifi cation.) According to anot her

of .t he nt invention a per.i devi ce
AcfRBRElo St Bl ARy et & PPl gl o an
MMG/SD igigriaee i movblﬁdt whighas ¢rwbigerdet éortbogflln&aebocxt@le( kst dévice
(wl'héh 1b i futt Con€igitel Goi REhgf Wiotdaetdla Baihesil H4vaeB Iﬁlvmg an
{%{'faéet) d&é’c‘ﬁ&ﬁn%ﬂ)vthg &v@ﬁhd}{'\’& trl ér‘ﬁe . a? (fompnses an

I on, I PN

@%ﬁr lrl%fgceaﬁn mybs'zﬁ dRvies ffogerefﬂerawna@qt dinsrid MMS/PPe
intecfaer, pied 4 memogomndule.adnnertesizd daifl/mBirberah devieazpairoierdAs
defiBARI the NDACISD spe6iid Qt%xﬁﬂe W@@Iﬁm@&fab@ﬁ PrNHdSBVitE Bower

.n . he e cat.i Qn_t he
%ﬂéﬁg vﬁ]c(gd?ﬁr%& Lr“"' %lge?ﬁc&ﬁ% Wimép ?erI Iag é\
CMPing wthsC MQ termingly lea geripheral Aeyics haxing|ag MMCG/STR tiprtace s
chambietkedtie tir saidl penipheeal Gicd conerolidrtihcdtifiguded fod seading THeefrst

datepcﬁfa' ﬂ?&i‘éﬁﬁéd &&%g@ Sreh) 94 d Wht 250 MYEtimDwith h &tk Aot tBe first data

franfey A febhiy Dol 14 megamekro?g%ﬁg%%@#ﬁPfaa%rzyhsw
dewa'e Ané @dew signalstthe sgraina) phsaid MM G Shristerfgeeduringpower-
up. I thé p&iphal &evﬁcbetha&fngtdﬁam(l/sb itedfacek#id periphehe device

E R e ol RS GWE‘?Slbe b ssidhdd dnl
o %D—I nterface o perilrnggwer a%"d e\s/?cige G ?

signal a the CVMD term nal of said MMJ SD-i nterface
It is disp ienjsggedinatithe device (controller) is configured to automatically select a
pre-defined file in the memory module for the transfer of boot data. It should be clear
that the powering-up process also includes the provision/detection of power at the power
terminals as well s the provision of ground to the ground terminals (as part of the power

supply terminals of the MMC/SD-interface).

”U')

In an example embodiment of the present invention said peripheral device having an
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In the peripheral device having an MMC/ SD i nterface

sai d peri pheral device controller is connected to said
wOn0788317¢ nterface and to said nmenory nodul e. PCT/IB006/003371

al so envisaged that the device (controller) is

configured to automatically select a pre-defined file

in the nmenory nodule for the transfer of boot data. It

shoul d be clear that the powering-up process also

i ncl udes the provision/detection of power at the power
termnals as well s the prgvision of ground to the
ground termnals (as part 0f the power supply
termnals of the MMJ SD-interface). In ah exanple

W@?Qﬁ'lﬁ@ﬁﬁce%o%@yseﬁ@lﬂ&d H%gﬂ&’l rge&? (fﬁ: ﬁhe£‘ al

) g

o e ettt SO PR
terpyiad of $3id YN C B Dhipgerface hefprecoralating porser upiprycewd Blting the
tran@niesivh egbawkm&bgnalpraferasglu“ e 6b Ghd"t BPAndFiost g}e‘i‘erably

towr%.tgﬁneélé& cRgfore or power up process

tran m ssi on of between 24 to 148,
preferably between 60 and 100 and nost preferably to
In this ¢rabadimeit zlet MEYSR kard lhas toadapsble bfcotufitingy tﬁﬂhﬂﬂbmhlow e

cydiks toPedeivved dﬁﬂﬁgfh@uﬁﬁﬂ%{l@n &ﬁ%'l&& P <? d@ted
the Jnitiralization

I 0 r.ec
' rg‘ﬁﬁa“%‘e ?Mt nltcf g e At et diiisien of the
devies having eDiinterfaeghi ch requires an
accordlngly anended de3|gn of the peripheral device

In £RMich gxﬁﬁbl%&%bﬂ&ﬁﬁ}@em ihleBR L8 bedi AP uSie

iLnvention sa

t .
°°n3‘§3 s Fiter Bhnienfet FREE AP SI8RF ot P Sare b0 e aeid
%}%W&ﬁceapdlpmwamdtho’gsthp dataibnsiosbeafsed foir the transfer by,
and\dh!ﬁ‘dﬁ@smd detafusing thd mdibﬁtad 418 bds wideH, rnds %bbﬁﬁaeﬁﬁlgacgﬁ Sered

as therd & d,sendi ng sai

*‘e%gbﬁf*?g‘*g%ﬂf%a g?_g ¢ Bl et R ke Grfuge o

S‘g’%"i Nersé étOéQ e mﬁ@m @S@aamba busowidth

to hegsedyfor heritpmeiier PHBOORsignalsr It ixnlyr exsBdgadao thiefigur@hal

peripherabdevide Habiag BA MNIEYSID Rddreack fr 2

busA&GH tafﬂh %ﬁ%‘srb od® bus W vg?}gﬂltgt o pfgé: d u@%g)ﬂecogtnhzmg
trans er ‘ﬁ&g I Is al so envisaged to
configure the peri pheral deV| ce having an M/ SD

That is; thefpaxipheral deviembavitgean MMG/SDdaprdeaf diis sabQBMeRt 3kct
of thiavaMtidh s éﬁ%ﬁlﬁe Eﬁb%km@raﬁd ?ecggmBhE aﬁm%g‘gﬁgﬁaver%?méeﬁyre the
s1gnt¢ 1ﬁa’cg %aa‘t) s gn%ﬁmeecatn gvl;x i Y: "?1 ble qoahlsf.l%at dgments
alsoct ’Fei‘%ﬁ‘ @taé%@r P‘EE?F@ I‘?if pulpes) afithe &K avd bus Mm&tq pecoguicesd boat
requeste(Ssk greatheghriof thefspedificafidratatenl mdthdiFofanspreyapt ual | y
invenflodlpr € sophi sti cated enbodi nents al so the S|gnm

state (or nunber of pulses) of the CLK and bus |ines

to _recogni ze a boot request. (See e.g. the part of the
Accrgingte japetherdapace phthe tiresent invehtouh atfootdbie hpsideeite configured

for Hieingehvbtedfrom a peripheral device having an MMC/SD interface. The host
device comprises (as all other above cited host devices a power supply, a processor
connected to said power supply, and an MMC/SD-interface connected to said processor
and to said power supply, said MMC/SD-interface having power terminals, a data bus
with data bus tetminals, a clock line with a clock terminal and a CMD line with CMD

terminal.

=

This host device is configured for sending during an initialization process of the A
peripheral device having an MMC/SD interface an argument for a boot request from
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According to another aspect of the present invention a
boot abl e host device configured for being booted from
w@2@ansymer al device having an MMC/ SD i nt er f aceCT/IH2806/003371
host device conprises (as all other above cited host
devi ces a power supply, a processor connected to said
power supply, and an MMC/ SD-interface connected to
sai d processor and to said power supply, said
MMC/ SD-i nterface having power termi nals, a data bus
with data bus terminals, a clock line with a clock
terminal and a CMD line Mith VD terninal. This host
device is configured for sending during an

g bk Glald zati. ral. device havi ng
said Al (i R LR pCRTS Rerfice 1B BTl Bt Shd fpmuing
thed?‘ﬁ@ﬁ%ﬁ?r@%%'?“ msau%@nd MVC/ SD-interface to the

peri pheral device, and nonitoring the data bus for a

Said §1tgﬁﬁ1tenpfo} a ngtQ'efﬂfé%thé})' B ?é &En rﬁ@ lf‘(gl' &5191 ém?é or a

boat r "exa
o ARG o R
initializatiop|of ad’&nphﬂyaltdhﬂcamgﬂmdﬂhdq/ SDdntetfhee directly aftérzat i on

providingah@péwéherihaldefthe Carl) wmaqe@%m@ﬂe@%wgle grface
directly after providing the power term s of the

card wi recormended vol tage). In an exanple

In wéﬁ%ﬂkﬁ@%gﬁmf Pt by Presenh InveRtaTy fiddiest daviretis senfigaed far
sending additibaia) srputhehs vissaitVIMC/SDdinterfack baid mdditiemdt arguin@nts
mdlc&ﬂi(ipa?'&ﬂt&@rél?%@ fd; 8& Soort Efdél?gc%%@gﬁ %éjﬁlﬁﬁbéi‘ bf Hzgﬁ Bhés to be
used F B0k RELALAT OB Bedincl oy %oc*“eﬁg B8 Shes S EREEE o
additipnalsgurpenizfparamefer are sai Alore with sidgrenment fonthsdoptgeqest

from e4id hosildesiee tuighid MMESDaingrfb@nt s/ par anet ers are sent
along wth said argunent for the boot request from

id hos vi.ce terfa nqt her
In an3 b exASible SfdRTer O B8 bt amiod Tt foviceda Mkt
configrrod, d@ setdhq data busrteraringls of neldMM Y SBeinterfhee todow, fous
indicting i widttsfop thestatatbubABeSiBed fir el te@Rfek OTHiO¥bAdads a host

devwb eaidasl%tdfggn ‘gtlﬂf %nghflvﬁ%htg@hét *Pévhl?mﬁa@s m%§§&9b§% thd'e
perlel ot ebaenfﬁ i SR it o Sabee B S st
Exargles éownohﬁrpﬁnoSp@rlitqshmladlc@tefmgndmahasn garameddiCireBiven
in thel deb@iptiof f fHemetieidl of ghty pres@nt iRGertion! 1t ii&ixﬁedtécﬁﬂhé hedt device
may rﬁ%gg‘p&ﬁé fr8151 aa!ioﬂ%mg{%aé ggn Rrat IdQ‘LlLé llidv rgeanOMMC/SD mtteﬁface

|cate signall ze araneters a

description of the nethod of the present invention. It
Accoidingdg yetanothet hspetted thegeesentanyesion o petipghel:d dewide having am
MMPSD \hﬁ&tfﬂidéfi@bropﬂl@ e c&mgus&l faayédaa arbowt;ie%@st device
(whlcin i ﬁrturgcc%hﬁégr%&) fd 'belgﬁi)gotgcﬁfror% ape '19f1% cﬁ:g%t? of; 3% aIMVC/ sSD
MM(%P Etprgacs v%cciaqdwt@% pr%ﬁiltéﬁvqnaoré@?megm@@ e BRrBPTiseg
an MM ORI istbifaehasihpridimgipoee tetmiahls| ssdatabisuvith ¢08 bagemedals,
a clock ®ihe REthRAEINRAL SN LA EMES lihORRE iV E¥hdifal A\ eRBndA)
device controller, connected to said MMC/SD-interface, and a memory module,
connected to said peripheral device controller. Further according to the invention said
peripheral device having an MMC/SD interface being configured for sending data
starting with a start bit of a data transmission via said MMC/SD-interface to said host
device, in case boot data are stored in the peripheral device, if and when receiving an
argument for a boot request from said host device at said MMC/SD-interface of the
peripheral device, and when receiving a clock signal at the clock line.
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MMC/ SD i nterface). According to the present invention

t he peripheral device conprises an MM/ SD-interface,
w@eopiosarng power termnals, a data bus w th deCHIBE86/003371

termnals, a clock line with a clock termnal and a

CVMD line with CVMD term nal, an peripheral device
controller, connected to said MMC/ SD-interface, and a
menory nodul e, connected to said peripheral device
controller. Further according to the invention said
peri pheral device having an MMC/ SD i nterface being
configured for sending dafX starti ng wwth a start bit
of a data transmission via said MMC/SD-interface to

5 5k ATyl RSB0 B HE08S] S AAESB e
recpgiizes ag egunpent frs gboptreanestif therhoot regusst eemprises a.Ecp reset

corMubiS(s idefisdiia e MMQ/BD-iperth¢dwpecificatiom).ce, and when
receiving a clock signal at the clock line.lIt is for

exanpl e envi saged.that the per.i pheral . devic¢e havi ng. an
In FAPAGRS SERAFRRE OF B BirPs dureatioR Pt ARRT fovieappiolior &
furtheriepndigured to rrseilye alow sigual ot the datarbius tssminalp, of gaid AMIC/SD-
intPiEeRchilad ditafihd) e Width for i A hiERo b usddl fBEBe transfer and
whEREEaLd S derle Bl BKE i h EBREM RS for Biing B4 pgjoaeg
dsth [P Wb 0549 %{ﬁ% 19 Be psed donfhe iransfi: Exagprles efthopribe bu a
widthymay de wperdl t¢ anf biarghmeiodHSbe date téradmly/kinesiDatll to Dat7 of a
MMCSIBitérf@e aretiishdied Rthé Bove Abaripton bOmb thettA S IR prdsbR
invbic@ast er and wherein said peripheral device controller

I's Turther configured for using said indicated data

bus width for the data bus to be used for the
In anothes éamplEsmbpliment of tHeresettdantansionsalt peripherdd deviaded
contiAllats Surll oGHIAUERR r<2rivt 2onf Wk ok il Ry g (o Bl o
said fost 8o ot Ab Bl il R Bmelerroieada i boot
seqpenge feqhos. numbergfclatrdines sedippised Eritbslhant pectasreadne
frequensetihingnu@detto dboused) ahdfie cloph ethet palemees. Thdpdrphé@l ddvice

havﬁd&énhﬁM@/@DﬁhﬂHﬁ&%&d@roﬁ@giﬁﬁs ahg&%%%@@%ﬁé@@ o

h t t, f { . t .

senly 5 AVt RAP e 1 e shd ot dvich e sed

parayaeiers iedicatedcin said rengtyisd pregmentat a | i nes to be used for
t he boot sector read, frequency/timng node to be

I - ¢ t I.phe

It nl So L ALl Méﬁ%i@%%fe@?‘égi%@bﬁetﬁﬁs e Shitary

desigR{ESRFI 1R AROTIEG 4 ACPHIS FIme Jp Ppof it resaetiogumere or less

conyensignal spprpagtoel completaly initialigamigdhea MMCINIkintearfasaamd host

substauétly REcRing it dobOlatkitéreddh aﬁ&g%&ew dbwiad RRfidginsai d

MMEE 'i}{t%ﬁ‘?é"er gunment. It may al so be noted that all above
I mp

ement ati ons of boot devices have the prinmary
design target to shorten the access tine to boot data
(It should be esipd diat the ternMBIGISD lierfaced tvised toodubtezpheraddviC

intefFhceG®HR i la@bdbindl MIALISD Berfl€ oPNERPR SOV LRIAALRoRNE not
all MMC interfaces also support the SD form factor).

As in the case of the dashboard of cars MMC designers seem to have implemented an
“all high” input in the initializing procedure of MMC/SD-interface, presumable to be
able to check if one of the terminals has a failure or is faulty. This is the only case in
which the method of the present invention may produce wrong results, in case the low
signal states are caused by an electronic defect.
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subsequent|ly searching for boot data stored on said
peri pheral device having an MMZ/ SD interface. (It
w@ b@alogBilze noted that the term "MV SD i nt er f aR€l/IB2906/003371
used to denote either a MMC interface alone or a
conmbi ned MMC/SD interface ore even a SD interface
al one, as not all MMC interfaces al so support the SD
formfactor). As in the case of the dashboard of cars
MMC desi gners seemto have inplenented an "all high"
input in the initializing procedure of
MVC/ SD-i nterface, presunelsl e to be able to check if
one of the termnals has a failure or is faulty. This
is the only case in which the nmethod of the present
Acdondiagtd sl anbthepaspetoé thermoesgntriseantios a boetabla destideeics sw -

roéf %J/hléﬁ i@tcgﬁﬁ@.{r&l for SR, b&&e@ﬁo@'a&ﬁhﬁ%ﬁlﬁmce having an

STt o st S spiapllS a HolvefABBH), aBlockfir connepted
o sahil rotver Surpin o o MMESD-Besrirge SBEee oA BOSETar SO Id

povk ity ka1 MM ESDMMEHEE liavingipbareterriinals, £idat butewiti data bus
ten%f)nrargré A6k ﬁnepxgi@ﬁ b cﬁ’JUP %lniﬂmalaan'ara(@ﬁﬁl%e WRNOSAD fREmiral. The
al d’ power égﬁﬁlﬂl d.an MMCL.SD:- | ?ter ce Ct agézt ed
host devder of this g8 & ety d8 FRgRTEA o7 gi 2 _
inith\i2AtBID- date enchange ofiapeninhersbdgsricer e paih YN C/SD-interfacg yatil a
stadd- Bﬁsﬁ&t@r ripBéral @Rlcs haﬁnithClSIEmMrfdoe i redohed and
pe%og-éﬂ]n%gg adz:)ftéa ch%nél\ﬁgtvlzéteﬂ ":s‘?lw'h JEME: Lfd ﬂd‘ﬁé hy&?dé%ﬁ:%tﬁ'om

e | nvent 0 ure
saif gipodsbystatenigr Seseh eca 6V31Kk PP s 118 FORRPSED g%%&%ge
of a peripheral device via said MMJ SD-interface until

Said g%c@%r Ry B drSiddld wh 9E%d&t!alﬂbﬁhﬁh pEkENVOrg A Thid\Hosiglesite is

co ts%iuéé Qﬁoo§ %qugﬁ? nta‘ th alP &k ﬂHsp&v?ce%’%ao

sal ral
capgblgiof scarehing aypremaualy forsptastilss té‘a'rla?y %ﬁceﬂ}‘%‘é BP"
ﬁleémhtaq Thaois, the Beotiraquicktds gwe:pmrthmlawr iphasig\of thegnitiglization

LRGSHELE: JIRY HREMDOMIed, oMD2, EMIND 6daRafds (6BHS normal
i A o B SR S dop S IR Bty B
havieg wuMASE STy intosiaas EAFhe EHEHGHRY {hofiopt 18y 80 1qUgt one by

ond {h8 LoBondaes 1ﬁ©ﬁ§)@f§eﬁehifcﬁaviab®bodtlcb®s/ data.) That is,
the boot request is given in the | ater phase of the

|n|t|allzat|on se%gence W th.or. af%er t he Ce%gan

depiopEnayJIFa N tifnal ipialization of £ peyipicra | zation
MMAYSD irttéréace hefdrdths heqm@uwta;twamhq@yog tougeanch apfively for

bodtlHataPEhis RidBlelendBon 6 feaiphdtg denichMiifiDan MMCISITinterface
rqujlge}s‘:j}sctli]latct%l%1 Hgst %E\%Qéjls Q&aﬁfe%&'@ertf&ﬁnﬁ‘és’%g rv{:H%Ye ﬂ&dﬁ%ﬁ Phocese
L
bobted tomliticnaThis mayfbeaopstmedasdrind ofBIOTeaphbilit gnq}phng/ishgdsgce
to {; JUit frRAAMIIE DL ﬁxtéﬁ?e {3qsitiakiR\ gefiphdral devica Andpbsequentiyon

e vel or
seagh 5 Bt gl P o o081 Sy L BEF BB r
the initialization of the penpheral deVICC having an MM Interface and an algorithm
for boot data search/load.

This implementation has a significant advantage in that it may be performed with a
respectively modified host device and completely conventional peripheral devices
having an MMC/SD interface. However, the fact that the user may have access to the
may include that the user may unintentionally use the wrong peripheral device having an
MMC/SD interface in the slot (i.e. interface). Thus this implementation is especially
useful for applications in which it is clear that the device will not function without the
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requires that the host device is capable of performng
the whole initialization process and a search/| oad

WO ouviossa7d or Boot data stored on the peri pher abCHEB20@%003371
even in an unbooted condition. This may be construed
as kind of BICS capability, enabling the device to
operate the MM SD- interface to initialize a
peri pheral device and subsequently search for boot
data. This may be inplenented by e.g. least a
har d-coded algorithmfor the initialization of the
peri pheral device having dh M/ SD interface and an
al gorithm for boot data search/l|oad. This

L AL e A, BB T e
-a%sﬁ &’é@lféﬂrﬁﬂmﬁ‘é?&ﬁré{l ahjchtheYBAE SEhears is aisedasdntgrmal xmvwarg
stonagei (g theenuskiZs S0 acodse td the eard kivdeiag ot geb Gruteitéd drying tot he

opeﬁﬁrmmehéwal AE& RS eemqlam %’ﬂbﬂﬁﬁmﬁacg & tmdREhy

%Wﬁnlntentlonally use the mx peri pheral device
‘g an MMC/SD interface in the slot (i.

i nterface). Thus this inplenentation is especi ally
Adderdinglto juBt arfjiiitr iaSpRict 6ffthie j)rﬁsdhhin@&ltioﬁl d BooabRAMost dtcet he

co%?%ﬁ' Wﬁ%ﬁi HG&Q;%R mrgﬂzegﬁe gsﬂ PRAERD fiftHabE
e yigsds aaqv o B iR Comgn e iR (000

wi asmtlcmi grgument togt adoof naquestn Al i thewiler ebaeendbydin(entsef

hoétl#evivess Said Bést deviee EdimristOa bmer%als;dy,eﬂﬁofayor%ﬁn&% to said

_poév E%lgf it ?LWVI C@eS Onf %%&e%%ﬁé%@éﬂd%?oc%@so arfl t{) r§aud jpower
é\éfj&% te e%&a&nﬁgowsr tempaipalg, asfatah usa@&b%att s
terthISpa ebelnhnev witk atclopk tamibd trmtd EMibEte sl CMD terminal. In
acdofhtOWIE Qlefp@éseﬁﬁh%t@ﬁ Hefdstl dePide & &ﬁﬁg&%& & seﬁ(ﬁﬂé bifer
n ace eri

ini e%%l@o%! 3 bl A B AGE  MTC R R ik B fgfasntTora boor
regresy tasad mfftrfﬁcmnéamt%qﬁhe data haefor bpejrdata th et
receiwedifrem. theﬁpenphenahéemdma sadMMCSTbmitkrfieait S of host

devi ces, said host device conprises a power supply, a

: t id | d
TP FEAS PURr A58 0 e B re el AilPRadion 35 aip g
devdesi havipgiae MMEHPP jnterfageqn prggmsnt fona bpotaequenidoisaid MMEATD-
intdrExcefiand hioniteriniptha dbta Susvidr hostatata to s réceivei ﬁahﬁthe peri-ﬂhefak
dex}léé'\ga é’!u? Wﬁ@r@ﬁﬁe&a&& ni'lﬂ@l!na)ﬁﬁ“g: én % durlog'a nv&]}f £ t1
datf, 8&?%?@88&’9@&05%%0&%@ sl e Emhgﬁ dovie thee s

dedigatedirequestaroddedfor/in fhe penipherah Hevden for ansfarting beot dvaCTIBD
is, in'thie emBEEmaNnL t8E BosTRbceliae fék thomdst 8 6ét coPpsigdsdhe

mt%ygtigggﬁ' & {h%ccpans%ﬂgxo%fq h%%&)t'}ﬁtaué tﬁ)éjxsécep%on %%oot

r’ecel ve rom evi ce VI
%"Eﬁ ationdhe perip! W@@aﬁﬂﬂéaﬁw
aware Iﬂboatf datwr art peeserd add agwiath cationithéyadre ztatddan waen &nough an

mﬁ%&bﬁl%@&ﬁﬁyg e A&l i prﬁféltiy'\égtﬁ:%hhm@ﬁés? BEviedls actually
aware QP (ma r]}as stored? th%oagéume %'or atboot requesfj oflw%perap 101 &‘ondC tion

Register of the peripheral devices having an MMC/SD interface.

This implementation of the present invention requires a new definition of register
information to be defined in CMD] level, and an additional argument in the OCR
register to indicate if the component is embedded/including boot code. Thereby the host
could request the boot data while sending the CMD1 (argument allocated for CMD1
command).
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and nonitoring the data bus for boot data to be
received fromthe peripheral device via said

wWORM 881Nt erface. This nmay happen e.g. duri ngPOF/IBDO03371
a "CMDl " data exchange phase/period. In contrast to
t he above version of a host device there is dedi cated
request provided for/in the peripheral device for
transferring boot data. That is, in this enbodi nent
the boot procedure for the host device just conprises
the initialization process the transm ssion of.the
boot data request and the %eception of boot data. In
this inplenmentation the peripheral device having an

MM/ SD interface is amare if boot data are present and
he stored at. Even though an

at_wht.c L.on
Acgording fos %‘L%‘? difiop pchok theypresept iayerfipn  gor drirg
haypg ere MMG/SD iptecfatrois prajdeadc Bhis periphierah Héwceam/abﬁigﬁrec{ for e.
bobtixfp atiootaBld)hobi tRevive Soifstred OF bﬁn@@&&te& £ &S eri erﬁlhf:vwe
B O BT e il b e
Pmaf ddhibe nstion Eandiigr Registenwit on erditional argnment for 2 boot
requesyi Btegreripldrad rdevice oomprisel en NMCMmtdﬁfaGMEorﬂpﬁmag powad
terihafdlal Hith 8RANitR ALY Bﬁ@ferrhﬁ] alls r?cl%rf Qe @gct;ﬁ l%n‘gﬂgl' £ahe

nent i.s e cIu
M i R NS B AR ] e o i O
Couditien B@gl*ftﬁré c@mte‘% tor s9ishMMC/SPrintesfess aficha mevdky module,
mnmaam@mxﬁnwyannmmMngvkec&ﬂﬂﬂkman addltlonally aspect of

%} ePs AB¥icd ﬁa\oﬁ@aﬂm/pg eqé piOGieg ﬁler @Yjpg&nsﬁ
Con on Redi

%t erface rov erip evice

o $pdclistied srepmens S adipbrenpsst s peipheral
deve@rh‘amaraéa/lwsm giterépc (fml@ ¢ofiraller)ds penfigoieifat redeiving afier
an immalhﬂzgloﬂlprdmrsaf a ﬁé@]feﬁ@ @evidd Ha¥ing @h NINKEY/SID ikleMAe@n

: O&&ﬁt% zgl%b V%é‘gzig lﬂ& | gﬁl H&n&r %ﬁ/d rgg-%viéxgt(gau? requested boot
at3 e s pomgry modgigling é%?&& doat dais frpmdheperipborat dovice

mel@gwmm@éfswa paid/ MIVISTSD-irtenfica tesaidiosp déviten Therebyethe peripheral
devicRlefibI& the hést Bétice tbltéq%sttbboﬂﬂﬁ:ﬁa}bééﬁdlh bR Boot Batk trfer
reqll,lésp ?IoWeLQ‘ the &gtlf 11:1@&:[111@0 L Regi; ger %g &{vﬁlgf/{dgsDxaf l%‘enc ged,

whigl iRt agionTY 116 kgt Sonaprtiopeh preipheral depiceshaying an

MM@/SDSmeifateacfualiy pn ﬂledna:rkermmyrnpt boshgraied aiththistekla feature,
sai d peripheral device controller. This peripheral :

interf ded th

o S0 AN IR IR Wl el
Regigtey ity saids asgumen fosia bogkigguasst is Tmplemeated] frhide aeripheval device

having\an MMEYSD/AErfice i Bartiaoded akdwdrs cadnedd, t&inkcted to or

impfepithied i @ﬂd}?(g{phgﬁp VYder&flﬁé}Ie?r an initialization

procedure of a periphera evi ce having an M/ SD

i nterface an argunment for a boot request at the
In thieHprswaresgolution 2 cempement which weuldrigelpdababt capgbidy eduldeaty
repl§l @it ifs 'OUR adtFafiee OMIY1 ARAhRY w@am RO HEATiRAESH (BQAAY state)
the 1R @ou“ ﬁg@ c‘oﬁﬁmf%%ﬁdo%% ﬁ‘é blg%/ agam receive the first data in data line.
However this implementation requires difference hardware between boot/non-boot
components. Anyhow, without the reception of a boot request, even a boot process
enabled peripheral device having an MMC/SD interface may be used as a non boot

peripheral device having an MMC/SD interface.

In another example embodiment of the present invention said Operation Condition
Register with said argument for a boot request is implemented as software running in a
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menory nodul e via said MMC/ SD-interface to said host
devi ce. Thereby the peripheral device enabl es the host
wa@lewr o817 request boot data by sending a si ngPE&I/IB2006/003371
data transfer request. However the Operation Condition
Regi ster of the MMC/ SD has to be changed, which
includes intrinsically the fact that conventi onal
peri pheral devices having an MMJ SD i nterface actually
on the market may not be upgraded with this extra
feature. In an exanple enpodi nent of the of the
present invention said qgleqr ation Condition Register
with said argunent for a boot request is inplenented

' ripheral..device.havi ng an SD interface as
perpflell S RE CORRGIER RS e s e iRt
solytipp| veiessin ald thecompprentein;thmsayoukd vepbiewith their )R putil they
are tdaidg ahthoslyaitedast oéply wonlddnclodeoetiaitdivdtion abo decboonicl ude
capRiBly. FRRAMBplehledtaOit s IR LY '%EQ e W £l th&t%ﬁ e ore

after CIVDIthhandsEake Idm %\4? been finallze re 1\{
oneoIpRRR! ith SEPC B o the RAot ERPle SGEPRRSSE Rt st eareratan
the pen hepticapableshen e bhet capability digeds to he derified latewin thiowever
initialiF&ioh RpduRAG dgaln (0/3. b fHdlling $helDER Qe @GtEEsepahtdiydpBin).

bet ween boot/ non-boot conmponents. Anyhow, w thout the

re tion, of boot request, even a hoot process
I S@ﬁﬁfﬁ?ﬁ‘e@tﬁf&&ﬁgﬁ% PSROREGA 67 ths prempra FRrfeRisier meg fiprthepbe
provided wish additiorseé sub-elemeito brovpefroptke MIMOED-interfacw spegifination
suchpowE-brdeRéchion todhlR, ARRISY %&éamhﬁ,(b éfm&sat _ wRE mter?icet he

. i on [ eration ndi ti on Regi ster
me@vl&s'ﬁcg@alﬁ{(fpfé‘?é]g%oﬁg 8{1&?"8? 0%58%1{113 orngl(lqtﬁ‘est is inmplenmented

as software running in aperipheral device controller.

Thi s enbodi nent represents a Firmmvare (software)

sol uti on wheBRIEKF RESCRIRFION OFAEDRAWINGSe bus woul d

reply with their OCR until they are ready and only the
In th@EIowRRY, ¥haVakEtidnNGIIUBLE dkelibell innfbtfiedy RerRROW teNBiclosed
a9l Gapapi lity. This inplementation i's nore” conpl ex

GUE® o6t that if there are nore than one conponent

in the sane bus and the boot capabl e conponent gets
Figuready aeffowdhent vishaliviighboth artd oDtheanghddl scolding e gkt of
the praRAPidvkionneeds to be verified later in the

initralization sequence again (e.g. by reading the OCR
_ register separately agiai n). It should be noted that
Figurp @ dapisisap abiernativefembedinmntrof the methpdof figuwsi I, er may
further be provided with additional sub-elenments known
Figst SNeP S Hhcr PRI E e SRy hPSAR atlidiudio o presen
IVeRHPTL f ace a i nterface menory card interface controller
and ot her conponents. BRI EF DESCRI PTI ON OF THE
Figul2BRAWENESS ahdthdrii@ipfegien@ibn 8f the Peeskhit iBRthiiOf) wNekdin §Boot request
L amﬂ%‘% ga%le{'n %\% Fﬁ%ﬁéﬂergydé’v%eefﬁ\}iﬁ] a‘r:loM&\E&Sf)n ?rlltgr%zﬁzg has been
completely initialized,

Figure 5 depict a host device and a peripheral device having an MMC/SD interface
connected via a MMC/SD interface, and

Figure 6 depict a host device and a peripheral device having an MMC/SD interface each
provided with a dedicated boot unit connected via a MMC/SD interface.
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Figure 1 is a flowhart visualizing both parts of the
met hod according to one aspect of the present

WO pwengilon, Figure 2 depicts an alternative enPOUiBRBN003371
of the nmethod of figure 1, Figure 3 depicts another
enbodi nent of a booting procedure according to the
present invention, Figure 4 depicts another
i mpl enentation of the present invention, wherein a
boot request is transmitted after the periphera
device having an MM/ SD interface has been conpletely
initialized, Figure 5 depf®t a host device and a
peri pheral devi ce havi ng an MMC/ SD i nterface connected

Vi 8 pETESDEAPTRAC OF S ODIMERTS ORSRIIPINVENHB

deV|ce and a péripheral device having an

i,nt eeac r wWith a.dedicated b unit
In b i A g PR R S e focBie spRpioen s eppien the
sanmrrefangepisigapresilessHE whetlenttieparg showndn diffesgnt embodiments of
theqﬁssenu pienionWY 6fdef ol dleusly, anddpAtisep ileene Qﬁaegshel Senb m«oennon

[£
2Pins YE) hOEh AR XA, Sl BHARE BT o8 sty i

Smﬁ?@?%ﬂ#”?ﬁ éﬁ??bn In order to clearly and concisely

illustrate the present invention, the drawi ngs may not
In F@ﬁﬁﬁlsﬁ{d thi f&leovifg Figares 208 nd £ iicMddt a@?&elﬁa&%mﬁa/ﬂmchart is
defilpd % e 1P Ble B *@“ﬁf‘faﬁﬁ?ﬁgﬂaﬁo&eﬁ%ﬂ% 5 sg?& gy fetes
to aqtigns PB\REWS?SFS iperformsd hveer iy the peripharal devise hawingea MMC/SD

intgpface. of the flowchart depicted on the right side
refers to actions or processes performed by or in the

o P e Y o B bbb B350 Wil sueh s
POWWB‘MR oPaWE)eqoeﬁ@P@as syl ug inte thessipglovdata sigpgly (Dat0,
.Didat a.)( EHelclewkne@lLe sigavle and theé tcompandt sigriah ers iingitRed in a
con@@ﬁtﬁ)gﬁ' %ﬁe’cb Snélpﬁfaﬁler Tg)?%geﬁamdlg%tg l(}vﬂ %g‘éé]?s‘i%es{ Wklgnals are
depé %{}aérﬁtfa&ﬁlgfm%é’ﬁo}“mé%pord]loaht manner. To better i nd| cate

| ow signhal states, |low signals are depicted as a

Thd doanditiohslsignatizatioh @indieated (whehpossilslB)ia Miterpupded lines.
signalization is indicated (when possible) in

i nt.errupte I nes e 1 a fl hart .visualizin
Figyygyiri goavechart nalivias Aok pate oF Hie merteor Sedingjedne gfpest of
the presenyievsation.i Inve flowehart| the host d&vlowfrhmra petdpéeﬂabéctvice, that is
cond@s«edcalafdnomcm kP BEVIBAC/SPVdage Thie Bdwdhtrt GRIRER 1tRE tof Bt

Sa. | star t S 4
St e Bl AT oo
@Foaql BS POWEr Fpat"her;g)v‘gﬁ teymmats O C/S cars interface.
Thus the peripheral device receive a power signal (Top nght)

Simultaneously (or subsequently) the host device put a “low” signal to thé command
line (CMD). The peripheral device having an MMC/SD interface receiving this signal
(while expecting according to the present MMC/SD /interface specification) a high
signal state (and later a CMD0O command) detects an (according to the present
MMC/SD-interface initialization specification) “unexpected” signal. The MMC /SD
card (according to the present invention) is configures to fecbgﬁi’ze this low signal state
and interprets it as boot request. Following the detected boof request the peripheral
device having an MMC/SD interface simply retrieves boot data (e.g. from a dedicated
file or memory area) and sends via the interface to the host device (as indicated by the

DAT signal).
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interface by providing power to the power term nals of

the MMC/ SD cars interface. Thus, the peripheral device
WO e@eiosa7a power signal (Top right). SimnultanePtEIB20¢a@03371

subsequent|ly) the host device put a "low' signal to

the command |ine (CVD). The peripheral device having

an MMC/ SD interface receiving this signal (while

expecting according to the present MMJ SD /interface

specification) a high signal state (and |ater a CVMDO

command) detects an (according to the present

MVC/ SD-interface initialiZdation specification)

"unexpected"” signal. The MMC /SD card (accordi ng to

th r ent i nvention) is configures t co nize this
Acqordipdly gtfrsr host ae@lcsrram?nmﬂpﬁ dpta “prmigls ¢ 1or She
recéptibh ofiibngt sipmalsi Vhent mdeibingtdatag thecsist dtrecepmay fdeslr them into a
maitl Bdntdy BRMHeMEstaRvIvEd sRidlIpidHnimieths bR r¥quest | eves

boot data (e.g. froma dedicated file or nenDry area)
and sends via the interface to the host device

To iindigateathe Fopyentingal signal sigieaat thoneeramandh ing (@h@mﬁé&&h until the
trandenssioa o thd AMDOhE€MP1 aatd IGNDa2,s..okignhls ofhtler tamentional

initgig%aéi*oﬁ?:récéé‘s? Bh iR 8 @edBRLs &éﬁ&&i fighfen receiving

he host device may [ oad theminto a main nenory
_of the host device to actually term nate the boot
Figpng depiicts 7o altatiaive embedimenmiche method off Gge 1s Imedditien to
whiths diedtoseddid ifigare( al IF:gdrrma Biagth with ithe tshet stepasa Sighenl.
Adcﬂ&oﬁah t(S:MQ(P LMD te @ﬂlesh { ddi& prov1des a

Clotf onve tg rogfé%ﬁ %| Iﬁz(')gtae- on I‘OC lbefsger r ave been

trarafenerl)natrve enbodi ment of the net hod of figure 1. In
addition to what is disclosed in figure 1. Figure 2

By IR 5&11«15&5% & al%ltlee pﬁ YL %ﬂ @8 lrh%rface
e e e

conmemngdfarWO@IfﬁaremrslgnelawtanentS/cl es or until all boot
data have been transferred) By providing this

ad t he er. [V Vi
In %@% {é'b“ { Vice s $ H: éfas(% gn buigtg ﬁé}ﬁixfaﬁlsgofqge daéa bus
to lgw gthergby; arﬁraﬁag @é’i"ﬁ‘ﬁ’n‘aﬁ thy G5 P tbRISSEdpT B &efseqyent the data
transfan s{(kimvetglonﬁlly whe dus ftememils siregmet! toc Ghigh'h et imdichted diy the
inteft kel §i1pRal BleePols at aféer/écaee@ e% Sthé ‘6@rdt Srfd B! fRtéprlted
%O Pﬂ(&ﬁ&t l'{g'n:

acc«l)rx raglvt o e%lfe%e gfﬂg(t % aryqzu& mgnals in

ba@@qwbﬂ@ DeZcand Das.- ttrrarmSeare nqt@éwl/@ﬁ thedwat faa frapstasy s

termnals are set to "high" as indicated by the

wldl %ser %&:Sﬂg&dﬂ“@ﬁo& d'&hse le gjr a? AR foad BF BodteBel WK HR st

are_ interp

steps HBPILIHG CRRRTHgh BLE PRITAraRLeIcs Ty e p MM/ S atertace, hercby

speslingdiprtbe boafpadosss signifieantlpst step, while Dat2 and
Dat... termnals are not used for the boot data

Flguré 3 dc'ep?cts similarly a booting procedure. In contrast to the implementation of
Figure 2 an amended CMDO is used to indicate a boot request to the peripheral device
having an MMC/SD interface. Conventionally an initialization procedure would
comprise a CMD command with an argument 00H. The depicted implementation of the
method of the present invention uses an (according to the ponvenﬁonal specification)
“unexpected” CMDO signal having the argument 01H. By the reception of the amended
CMDO signal the MMC card can recognize an incoming boot request even before the
peripheral device having an MMC/SD interface reached an initialized state.
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Wth this inplenmentation a host device may start a
downl oad of boot data with the first steps upon the
waeoonegilron of a peri pheral device having an MJX/BR006/003371
interface, thereby speeding up the boot process
significantly. Figure 3 depicts simlarly a booting
procedure. In contrast to the inplenentation of Figure
2 an amended CMDO is used to indicate a boot request
to the peripheral device having an MMJ SD interface.
Conventionally an initialization procedure would
conprise a CMD command wi 28 an argunent OOH. The
depi ct ed irrpl errent ation of the nmet hod of the present

Thlg %é%% cjonma éiacc dl n W g ven Wgcqnﬂeectlon with

@l@ﬁlt O 1H By the receptl on of the amended CVDO
Si gnal the MMC card can recogni ze an i nconm ng boot

Al Ayeedts B&Na BS rdnﬂﬂ?{h@lc ﬁgréﬁ%’eh off Wwith the
e b b o b e

tinfipgyapde Gppdrate bissivalved wouldbe heededtodslallocagedl . Al so
ot her paraneters could be transferred within the

F1é19m%ﬁct§é%ﬁ]§gn gfén?égn?agﬁ% %)gtrhé Btees%? gﬁveﬁﬁgﬂj %ﬁnterem ggécﬁ request
i ot HNTE e (ReHPRRFELORYice( B a0 MMS/STL g i been
cotppletebeiiiihlivzed, he. Iabédﬂ:‘aitmd)byﬁtajpjr B the diapd by shedhust divice sends
a Hoﬁpteﬁﬁﬁﬂ téthindAd Rf the RRripls Wlice A h@m%@xfﬁze via the
cor&%a}ld %gaeﬁ%t startss {(}%Bgns%t ! %k %f ! grgeal s Eheglelrl\lle &teé'{agc?) This
1mP1ﬁ¥nFﬁ1ta‘I"Pnz e?stmrps et thata@ é%ﬁpscﬁvetbgﬁﬁrqsye% tcgfanand) iy defiped in the
prasdcah @f he MICSBtintteface @.es dndise Oplratibn ICogditoh Repistaneal the
peﬁﬁhe?a!i‘ Qe ARG @W@}S]ﬁﬁt&ﬁﬂé) i lem eh'?ﬁa? "ﬂ(e%@t device

aupidinintly SRR i, ey paife, oF e it ﬂ%e-t i, ving,
MMeRR interface fonaceraip dlgfgesimuripee IS‘GQﬁmZ’ﬂélﬁFé‘s‘POQE sateang. ingrked
wittlef ififepdmie rsuth eas pra1bor ) Whkn tréweividd theCbddd trédqieas; ahd ipepheral

de\}é& ﬂa@ﬁx QpaViRic¢/8D L%fl%égdaﬁfhﬁ?gé B dinethe %%ﬁ’é&l BO 43t and
ma@?ﬂ%’%‘%&&’@?&%ﬁ"tﬂsfeﬁe hostI dewrcfal ailt o?tormlu:I;l sear ches

the nmenory nodul e of the peripheral device having an
FighMd$ Qepich b &iokRaevidcOinda efiplitkd) dédica habing GnUMBC/SD interface

corln&dj ﬁ@wamtf%@@ &S% dah@nodt deoé‘@cnﬁﬁﬂg%% Hbc@ss?ﬂg Gitey)

en TECEI vin

amt tw Q?% H@F‘ﬁt‘“c@We haQ PFYd ahsqwegets figyre op E@%? CLK
andDA T rrerminal$ bfjthd MMUZSD lienfies iareadbpivtat THaVBMEYRD meynory card

corh sEdé: gb&?]ﬁﬁéﬁﬂ dadice tdn@alﬁér%m@ é&%;rﬁecﬁatgﬁw&teerﬁthg Qftbrface and
Vi Vi
ne 05T 0948 R <RSP ooRE I epREE: 008 Peripimeg byween
igtesfapprndeemerypeiEssi ng unit (CPU) and a MV SD
interface controller. To avoid obscuring the figure on

m e ix@@m%ions of the present invention the host interface comtroller is
configured to perform (e.g. send the signals required to execute) the method of the

present invention.

Therefore the host device (or the host interface controller) may be provided with a
dedicated boot module implemented as software in the host device.

In the implementations of the present invention the interface controller of the peripheral
device having an MMC/SD interface is configured to perform (e.g. send the signals
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and DAT termnals of the MMJ SD interface are
depi cted. The MMCZ/ SD nenory card conprises a

w@eoorosEral device controller serving as a medPEr/mB2006/003371
between the interface and the nmenory nodul e and serves
to control all procedures to be perforned between

MVC/ SD i nterface and nenory nodule. In the

i mpl enentations of the present invention the host
interface controller is configured to perform(e.g.
send the signals required to execute) the nmethod of
the present invention. THSrefore the host device (or
the host interface controller) may be provided with a

' t Ienented as software in the
reqﬁg%th%%ﬂEZ%mé[ﬁ%d; ﬁ%%?ﬁé’ﬁfné{f”?% of the present
invention the interface controller of the peripheral
Similexly ¢te MMG/RD iateriddionRollatiehd ﬁ@@ldb& mrafdeaieaﬁ‘ﬁ bB module

mﬂ’&ﬁéﬂ%d”hﬁ( ‘§o£9war§ eRfle (sBRwle IR %&ﬁg gl ogpe XS i gfywe

resent_ 1 nvention

°°ng8{‘ rf 38 3"’8 2?1 APGTRGE if &sigaal isptine a b\ﬁm wq@pstj @cFF@QhYeé(ﬁnd if

boot, %ali?éﬁiméeﬂltfﬁpﬂleheﬂitdedcas sof tware. The software boot
nmodul e enabl es the peripheral device controller to be

I al ndl at.in
Fight 5’“*?“?’? Aot (f[“ &%ﬁﬁ%o 5 5%ng h PGB namrragept
lguf‘h% g ¢ byotyapd @?beqvéuhlbst devi ce and
a perlpheral deV|ce haV|ng an MMC/ SD interface of

In thid ighpletnentaAiofdlofthe weéﬁﬁi iWehtorfthé S%t??h?%o&%&ddf@? tinéctéd to

v B8PSl ol LIRS, Bt o SR S e
exeg tﬂ? H%egil"r’a‘&fe dﬁ?SPB’l jngentios. Thehpgyudevivet (or ther hast interface
contfadler). iss progtideti ewish gn dbdicatel) bodteothile Sxldthedled BE a"BirB9ste
1mpEfneﬁlrﬁﬁoﬂ3an§8 Rbstidey:eatdueR a bg;g@ln!é L h&%}é'b‘é Eugecteg aﬁ‘&éﬁu
o by %{f i ﬁ%%'ﬁg@ A b mbosgt lsatonzm%é“m 4 oo ekgenaly the
boot; module, oy, begt wit\has @lsotp bh caniegtstl tormlcm(MMG(SD) mthﬁce (or the
contnxblnr)eotlmdahl@ td tuke GRULE Qtebe nadtheury @0 @R1uBE [rse

procBduRs G rt(? sén%l élpn&@ssgﬁir &gffa@dn?e{ b&?tumt%j of %I o l | %u ?c{;as a

e 2 unj SO 10 be>
°"°‘$‘h°o°nt’ ’r??g‘? ﬁhsc%fetfe?e ?%EO’&?SM@#; interfase itself end
GEV-t ake aII the steps necessary to induce (or perform
t he boot procedure (i.e. to send all necessary

Sald%ogf‘ @Ao?l)lle EQ? cgg%hsé' Qb&qu%?ﬂtsb% se%% n};%gﬁ gtezéﬁa}nal of said

| € CO nect

MM@(? ﬁrﬁa‘é‘? ‘BH’E\HQ@’HFPH% lpyyy gsod gcdocksigapk from gaidihestCietice to
said elaekiteroisal ofsdid MME/SIrintmoiabs a5 bagpe devani ha seaf tht Afta via
said Qm4YDIE{ 6kt HI8Y dHtTBks t@;fmlﬁﬁk & IWC{oiDm'c&E %%ﬁﬁ%%r gﬁ% bus to be

from sal

usod BEPRE Gl g BERSy Bhef oS Larmon SpsHears e

evi ce. sald ¢
during an ’&H&s%%tm@h%we%uap R gravEient firea baotaregiiest to the MMC/SD-

interface, send a clock signal to the clock line, and/or further comprises components
configured to send after initialization of a peripheral device having an MMC/SD
interface an argument for a boot request to said MMC/SD-interface, and monitor the
data bus for start bit of boot data to be received from the peripheral device via said
MMC/SD-interface.

In another example embodiment of said peripheral device said Operation Condition
Register with said argument for a boot request is implemented as software running in
peripheral device controller,
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said data bus, set the data bus termnals to low, to

indicate a wwdth for the data bus to be used for the
waolana/osxiansf er, and/ or may further conprise coPEDIE20®003371

configured to send during an initialization procedure

an argument for a boot request to the MVC/ SDinterface,

send a clock signal to the clock line, and/or further

conpri ses conponents configured to send after

initialization of a peripheral .device having an

MMC/ SD i nterface an argu t for a boot request to

said MM/ SD-interface, and nonitor the data bus for

start bit of boot data to be received fromthe
In therimphedentatidBy o€ ehe/ ¥ 4}4?{55 ' ce. cln :
conﬁ@:&ﬁ@ %5 kg emgéﬁangnl?v s%%bﬁgrély%% éq?gfacﬁ &onirqller is

sa Dara on €oRdi% et Kauired o gxegaiel ther petirod tof the
Pfe?eaf myertion by psag esiedicate hpdtenmtueat bast wdf t war e runni ng

in peripheral device controller.In the inplenentations
Simfbrly B MMAS | Lan the . SD-interface _
ded&g{g{r ol ] er /IS? %ﬁ%&?@:}) f{%ﬁ%ﬁ@%ﬁ&ﬁﬁﬁ;@? 1%%?18“’1"%’5‘1 with a

2409 Pedule, unplemenied, as, seffwam eof thardwoate Gfaptemeniations émthe

Sl
MMG(§R msrmorvievisi Suctaa doat madide haood bébeeio@to BRYeripheral

f:levi_gniwntrﬂlem (ofrat Vledsh o MM imEHA B TR B FAE G0 Odetd i) if a sional
T T
The; bt gidile. Py l0nb3 Kenmesien 4 adedisageddbadt sectofdefined on fhe

mengsp mogleoff éhetmesipbarabievive nnsiniptith the bbdteraRsd, pher al
device controller (or at least to the interface) to be
Sai ine.if a signal indjicating a boot V
ot akpCoh Eotlaty el bt oaedhe i e st
48 &R % iR DYt startingevitly e starkbifdfshaviingt ddts Graine afianeasiioga
low gignah a theciopunad thowhalbefresr dehpeteip, t he menory
nodul e of the peripheral device to sinplify the boot
onpri se conponents to

It isP . i t nodul e may c . :
t isaloh %%8‘8_?#? ﬂ?a?é?ﬁe obéJPg ugit o %‘?"e&@‘?ti modulet enmayises dedicated
COmRANEATY HFoq1vS Fockstignaly asganniddificnak paametit indidatibdle bbbt Bluest
and way @Tﬂzﬂv{a"’e mbtided Mgfbeé voforat @6 dfta dfag ST n
indichted By B W Sib16 L up. It Is also
env?séaged hat eﬁvg %f)%#g?ﬁ‘%ﬁ?ﬁ%?aghe boot nodul e
conpr.i ses dedi cated conponents receive clock signals

The boet upit mayplsp & arovidadamig  dedicatid@piratipneC RIeton TREES trith

an adgitidnateayguinent e 2 beotRbqukRevigkd fh Sid i Hend

MMS8bendaia using a bus-wi%tﬁﬁ i ndi cat egaﬁ,gaagp %J\}\?es}faﬁlﬁglan
received at data bus termnals. The boot unit may al so
be provided with a dedi cated Operation Condition

In yetrgngthst example lembndiatkdt of gaqiresantgumbn fseld GpePRRh Condition

Registee Githssaidparguine@ctor B 520 fbql&d i | aving an .

SIMEISRd YuEhfigce I n yet anot ﬁe?@%ﬁpﬁ?&égigﬁﬁoﬁr‘?@%’n@fm
peripHé; c 1&§ce . . o
the present 1 nvention said Operation Condition

The use of the present invention enables much more efficient boot with memory card
interface embedded memories wherein the utilization of existing pins/protocol to

minimize HW/FW changes

This application contains the description of implementations and embodiments of the
present invention with the help of examples. It will be appreciated by a person skilled in
the art that the present invention is not restricted to details of the embodiments presented
above, and that the invention can also be implemented in another form without deviating
from the characteristics of the invention. The embodiments presented above should be



Regi ster with said argunent for a boot request is
i npl emented as software running in peripheral device
wa@omwgdirer. The use of the present invention POEDB2666/003371
much nore efficient boot with menory card interface
enbedded nenories wherein the utilization of existing
pi ns/ protocol to m nimze HW FW changes This
application contains the description of
i mpl ement ati ons and enbodi nents of the present
invention with the help of exanples. It will be
appreci ated by a person sk¥lled in the art that the
present invention is not restricted to details of the

enbodi ment resent ed, above,. and that, .t.he invention.
cofRRe) FET R 5 T R0k TG e ORI PhipiemERing and
usigg fheainyenfion, aspnonkie reshiptesc theserclosedb flainise Gomgeaquenth various
optldis of irhysiememtinigsh@investivned dabﬁﬂiﬁe@bﬁ)tﬂﬁdld@ﬁﬁ,qﬂah&iﬁg eghivalent
; ] I JBHg ; us the
lmggﬂgglﬁgt??‘%’t%‘%sb of |t§'p ees?ﬁ% t(lwr%é igﬂ nl?g'l ng the invention
are only restricted by the encl osed cl ai ns.
Consequent |y various options of inplenmenting the
i nvention as determ ned by the clains, including
equi val ent i npl enentations, also belong to the scope
of the invention.CLAIMS WHAT IS CLAIMED IS: 1. A
nmet hod for booting a host device froma periphera
device, via an MMC/SD interface with power term nals,
a data bus with data bus termnals, a clock line with
a clock termnal and a conmand line with conmand
term nal, said nethod conprising: providing power to
said power termnals, setting the command term nal of
said MM/ SD interface during power-up to | ow, and
monitoring the data bus for a start bit of a data
transm ssion. 2. A nethod according to claiml, said
met hod further conprising sending a clock signal from
sai d host device to said clock term nal of said MMCJ SD
interface, wherein said command term nal of said
MM/ SD interface is set to | ow before or during
power - up process during the transm ssion of between 24
to 148, preferably between 60 and 100 and nost
preferably to 74 initialization clock cycles. 3. A
nmet hod according to claim 1, said nethod further
conpri sing sending a clock signal from said host
device to said clock termnal as long as the device
has sent the data via said data bus.
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4. A nmethod according to claim1, wherein said data
bus termnals, said nmethod further conprising setting

WO 7683129 bus terminals to low, to indicate a PMTIHBRO6@N03371

the data bus to be used for the data transfer. 5.
Comput er program product capable to boot a host device
froma peripheral device having an M SD-interface,
conpri sing program code sections for carrying out the
steps of claim1l1l, when said programis run on a host
devi ce, a peripheral device having an MVC/ SD-interface
or a system of host devié& with an inserted peripheral
devi ce having an MM SD-interface. 6. Conputer program
product for executing a nmethod capable to boot a host
device from a peripher e having an

MVC/ SD-iterface, conprising program code sections

ngqg%tmqgchl ne-readabl e medi um for carrying out
t

e steps of claim1, when sal d program product is run

on host device, a peripheral devicehaving, an .
VB 18B88hoéh fery lagting 8rhost eﬁ‘ﬁ%fa neoBhergldsvics. Vipen MMC/SD

I NEfREFRE VAR hiWee tarinkds/ iactatd i with data MuCiaDinaly, ardakdine
w%ﬁ%{)&{teﬂﬁha SHIB R SHH Sorfn SR teinSihal Ve @ mfidd

representing instructions, which when executed by a
hoSPMPe & e, peri pheral devi ce havi ng an
MM/ SDi prowiding pewer tosaidypowenteoninalsst devi ce with an

i nser t egup@thdbpiminddeias of st MMVarSI/AdRiGide iduting pevos-up
catjsle the steps of claiml1 to be carried out. 8. A

$H8Y 1 or booting from a evi ce.havi ng an
MVIC/ SD-Topiitoring the rsp‘é‘i %IE‘WK)E#S% 3??? g?’?sg%s‘% th power
termnals, a data bus with data bus termnals, a clock

3.1 DemBhbl aé’co?d.l@g%{‘b digEd1i nald ﬁaﬂo@ﬁﬁmwiﬂbﬁshrrgasemw a clock

gg%&gﬁ?t eéﬁnllg 108tk dev?(ltegto m@}rﬁl ﬁgckcgfmﬁlblsé)%d MAde/st) Merface,

MVhersin said P?Ialélén teamizal, QfS@} &tﬁfacgtts 56t fo low before
coafrmnﬁng glowiervap poadesy dumlg ahnr trmgsnpmm ofibetvened 24 to 148,

f% 1y WRrddeh Sdo st %@Endinﬁﬁte?ﬁ a12¢l 16 t7ariafialiation clock

ata” bus, starting with a start bit of the first
daf’%c?sr ame. 9. A nethod according to claim8, wherein
said first data of a predefined storage area via data
ifaua methed @doydis€ fdclaiftn rsdidvnethod Arthier cogprisingsending paflock
s%ﬂﬁlq:rcﬁﬂ O At Letidd RdaiPEioS@ietn s Fohg 4X 18 ti&h€ has sent
| rocess during the transm ssion of
beflbﬁé%f?‘éﬁsac“éggtﬁg ‘preferably between 60 and 100 and
nost preferably to 74 initialization clock cycles.
4. A method according to claim 1, wherein said data bus terminals, said method
further comprising setting the data bus terminals to low, to indicate a width for

“the data bus to be used for the data transfer.

5. Computer program product capable to boot a host device from a peripheral
device having an MMC/SD-interface, comprising program code sections for
carrying out the steps of claim 1, when said program is run on a host device, a
peripheral device having an MMC/SD-interface or a systerh of host device with
an inserted peripheral device having an MMC/SD-interface.

6. Computer program product for executing a method capable to boot a host device
from a peripheral device having an MMC/SD-interface, comprising program
code sections stored on a machine-readable medium for carrying out the steps of
claim 1, when said program product is run on host device, a peripheral device
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10. A nmethod according to claim8, further conprising:
receiving a | ow signal at the data bus term nals,

WO p@i7o8di7ng a width for the data bus to be useRCT/B200di®3371

transfer by, and sending said data using the indicated
data bus width. 11. Conputer program product capable
to boot a host device froma peripheral device having
an MMC/ SD-interface, conprising program code sections
for carrying out the steps of claim8, when said
programis run on a host device, a peripheral device
having an MMC/ SD-i nterfac®/ or a system of host device
with an inserted peripheral device having a
MVC/SDlnterf 12. Conput er program praduct..fo

deineng® MYRYHRREHRgL P 2 Sish o b APVGE Tt 37 gtgrted
a gm@phbmk@woﬁéwmg alh MMEPRrintévfaceSD- i nt er f ace,
conprising program code sections stored on a

| ne-re f.or
o Ry %ﬁ%&lgﬁ.’fnﬂv H%@sgﬂ 3 R P ol eah i Bputions
devW’éléh "‘dleB&?‘F RICRRATIR ef ahdavide §D-
or iatesfasd em mjstelnoef hmkede\uer with hn insertevsperipbetalpdavicp heviag an
devieC AP inRErelcMEIheRteps 6f dAGE! ol caffiRt er dat a
signal enbodied in a carrier wave and representlng
i nstructions, which when executed by a host devic
Ser Aphethed fafchpoting fem Ageriphamidesise rhatélpga?eeMMC/ﬁD-mterface,
Sy siig nsaidf MMGISDJl enterCace Wvith pawei aminads] apdata boevith data bus

devi, ? Geiffind Wich IR G5 Gnd 8UDRula 1188 AR Bhmand
cIa| Mgl ar,r i ed . A nmethod for booting a
hosereiagh ﬁoﬁgF?%er aI deV| ce having an

MVC/ SD- meemnmwt saichpanest teravinplsefsgid d MM nfecfacg ¢ h

dat a bUQedeﬁzﬁﬂ;? D30V sigRalCitaBK chmf@ndvidriniral béfofkort duringmiwer
an line with conmmand term' nal, said nethod

I’ISI ng; sendj ng during ap_i nj t|aI|zat|0n

rqcedyre
an ar guigiding the frstdatp of aguedefing W@Slaﬁeah‘(i%fig'ﬂ ’c%ar%ng
vi awitlaa staivivit/of e firstedatatane.o t he peri pheral device,
sending a clock signal to the clock line, and

{§D %t o rtilcpcg aéc&%@ago&g% § f &ﬁer@msstaﬂf ﬁrsp h%}a %ff r&%‘gﬁed storage

SSIO er I‘Ogl‘ m produ

bocRFe Vifodeta e e qbaead } dp¥Rem Fecgidinece 1y \FE&?Q‘ asaid
MV&oGidnand erdhiagleof satﬂ‘rW@!Siblmrfag,a dlnring gewereupt propess fduring
carghy hﬁﬂsﬁ%oﬂ BEbWERS2 o Sabﬂ%fe%ébl Iwétgreezseo Eiﬁpf(mg{nammst
is ru i pheral device having an
%‘%ﬂ%ﬁft@r é’algﬁaggnglfglf e’%‘fof host device with an

i nserted peripheral device having an MMJ SD-interface.
10. A method according to claim 8, further comprising:

receiving a low signal at the data bus terminals, indicating a width for the

data bus to be used for the transfer by, and
sending said data using the indicated data bus width.

11. Computer program product capable to boot a host device from a peripheral
device having an MMC/SD-interface, comprising program code sections for
carrying out the steps of claim 8, when said program is run on a host device, a
peripheral device having an MMC/SD-interface or a system of host device with
an inserted peripheral device having an MMC/SD-interface.

12. Computer program product for executing a method capable to boot a host device
from a peripheral device having an MMC/SD-interface, comprising program
code sections stored on a machine-readable medium for carrying out the steps of
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whawigpian MMC/ SD-i nt er f ace,

16. Conputer program product for executing a nethod

capabl e to boot a host device froma peripheral device

conpri si ng progr areTRME06/003371

sections stored on a machi ne-readabl e nedi um for

carrying out the steps of claim 14, when said program

product is run on host device, a peripheral device

having an MM SD-interface or a system of host device

with an inserted peripheral device having an

MMC/ SD-interface. 17. Conputer data signal enbodied in

a carrier wave and repres2hting instructions, which

when executed by a host device, peripheral device

having an MMC/ SDi nterface or a system of host device

Wi tdialaln&l wkay sasd| ppagram peadart i9avn o8 heshalayifeqp peripheral device
6135 it VIVE/BDGiatesfcd be aséyefem of Misnidevidel with be inserted

epiBperd

car r%m%%avrﬁgqs @/ﬁgg% cBg to claim 14,

fur nprising: I ng I onal arguments
|nd|cat|ng paraneters related to the bootsequence

46| @obputer daparsighal aplwdieddh a-carrieniveave ghd gepresentingeigstrystions,
be WweieH WHeh kBRutdiosy a 18&tdevice ensipheralddevice! laglag an MMC/SD-

/
A e 4 i o
M\/@"Mﬁpeﬁe&@ée cauge the steps ALY W&F}F& oyt. host

device from a peripheral device having an

g{'XCA mahef&as&nwgt@ Haamaew&@wad ]E::mﬂleﬁﬂt&vhﬁésha)wﬂg"l an
atﬁ;ﬁ% nal Sﬂ\/ﬁqvxﬁar germm ng chca 6\1/1% 8&5 g{lg Eé;%]]ﬂ%ls, a

04q,

con¢9¢1sllh‘gW1ﬁheﬂ: é1|091F fRyoéngl F‘?fbaéﬁmmﬂlfll lé‘Pl‘&‘Q’( F%ﬂman terminal,

proﬁﬂﬂMkﬁmaEmmbﬂmﬁgrlpheral devi ce an argunment for a

boot T e ?ﬁt F{lah%fon%%’de&%e% aP@intbnt for a boot request
e o)

ol gl P@ﬁ*g e it A VRS0 e sce o pipb A decB ©
star t i ngendingia alogk sigealky the glock limaead t r ansni ssi on to

sai d hoshorfite¥ing the\tath tuifat A 15001 adatd frasmissidn. and
when boot data are stored in said peri pheral devi ce.

20. A net hod accord | ai her orrprl Si.

3 CoPHe BREFEER GRooch bl s oot of bath #awsa et gpial
r el detvireb bayingh en NMC/SPejuisracs, semprisiag oregam: erdegyestigns for
of  carRiiE&t (R st oF dldimest, WhedDEaid pRYGrdnd s fuh@nla0iaist device, a

S eCt A 8Fra1’:‘ gca/l% vméqelnomélgﬁ%épfﬁé@ i B fost Qei&e with
an inserted peripheral device having an MMC/SD-interface.

o!jm

16. Computer program product for executing a method capable to boot a host device
from a peripheral device having an MMC/SD-interface, comprising program
code sections stored on a machine-readable medium for carrying out the steps of
claim 14, when said program product is run on host device, a peripheral device
having an MMC/SD-interface or a system of host device with an inserted
peripheral device having an MMC/SD-interface.

17. Computer data signal embodied in a carrier wave and representing instructions,
which when executed by a host device, peripheral device having an MMC/SD-
interface or a system of host device with an inserted peripheral device having an
MMC/SD-interface cause the steps of claim 14 to be carried out.

18. A method according to claim 14, further comprising:
sending additional arguments indicating parameters related to the boot
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along with said argunent for the boot request from
sai d host device, and using said indicated paraneters

wo eoo708EMEM tting data via said data bus to saPdI/B2e06/003371

device. 21. Conputer program product capable to boot a

host device from a peripheral device having an

MVC/ SD-i nterface, conprising program code sections for

carrying out the steps of claim19, when said program

is run on a host device, a peripheral device having an

MMC/ SD-interface or a system of host device with an

i nserted peripheral devic® having an MMC/ SD-i nterf ace.

22. Conputer program product for executing a method

capabl eto bo‘%@ h]?St devi ce from a peripheral device
rynshSREdSERT A ., conprising program code

s ect i mb@:tOﬁ datd liges & hm:@m floethe baekotter readiand f or

car-r y16&k Reduehbgtimigsodfto Bk ased) 19, when sai d program

aﬁ'&gwﬁﬁ R,{%},gg{lfob% A&t #BmRELd ﬁ%@?@k edtg ¥ifve/sD-

haV| n nter ace 'or a systemo eV| ce
wi tiRteERS nsert edperi pheral devi ce having an
MMC/ SD-interface. 23. Conputer data signal enbodied in

Q9cﬁrﬁlbtﬁbd vw SpRMdg " £ HoStS B&tidaN ﬂoirﬁ st ﬁétﬁﬂabﬁ!l Sdevitdi dving an

ULt
has h ;/§ Wﬁﬁ g%waﬁhepr %ae{:ee%)ér a sys em %%dﬁ%ﬁ%&%myga{ga
wi talo mwetlatae%iog}@ rrpnet and @ somEend 4pe fijthappmmand terminal,
MZafdlnethd & comapdsisause the steps of claim 19 to be

carri edréae;vm &unn% b eligk zstutholsfoceh%yé GP tHeOPErihdFaf dedid an
bel n VJ ce
?%fr% o Tochefi o S5t Bovy o 8 s M e hyingertage of

surtb@ é@@%or connected to said power supply,
and an Mva’vsgaabafélgmmnmmmdaﬂm sai d processor

and Eot %?Jrcrllﬂlr%p WS Starts ass?drgbxwpasgta njér%‘rfncﬁl W Lk host
of i Sl NV, a@ﬁ‘e 5 il Ao e %805 Bt SHpsitn Shid

vv| tmnplmﬂahdlcper m nal, wherein said host device is

confi gured for providing power to the term' nal s of

28! M@é@%&g&%% 0.5 il Gohdifis 8 PRBYing_additional
| RIS REFPMTETSS faacd&a ?otée&%%%wepdd%ma the

dataougr«zt‘nsm SSI on; 25. A boot abl e. host device
ac Q?rﬂiinm:rbpdﬁh #ihé8 td%e u¥dagHeths b§(ﬂlsfgct&|’1@§d?,_%.ﬁ@r i's
confi to send. st
dovi NS R ARl Ry o Gl BB bell
along with said argument for the boot request from said host device, and
using said indicated parameters for transmitting data via said data bus to said host

device.

21. Computer program product capable to boot a host device from a peripheral
device having an MMC/SD-interface, comprising program code sections for
carrying out the steps of claim 19, when said program is run on a host device, a
peripheral device having an MMC/SD-interface or a system of host device with
an inserted peripheral device having an MMC/SD-interface.

22. Computer program product for executing a method capable to boot a host device
from a peripheral device having an MMC/SD-interface, comprising program
code sections stored on a machine-readable medium for carrying out the steps of
claim 19, when said program product is run on host device, a peripheral device
having an MMC/SD-interface or a system of host device with an inserted
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of said MMC/ SD-interface and to set the command
termnal of said MMJ SDi nterface during power-up

w@e@eosH740 | ow while transmtting between 24 BOTIB2A@:/003371

preferably between 60 and 100 and nost preferably 74
initialization clock cycles. 26. A bootable host

devi ce according to claim 24, wherein said processor
is further configured to send a clock signal fromsaid
host device to said data bus term nals of said

MMC/ SD-interface as long as the MMC/ SD device starts
to send the first data vB& said data bus. 27. A

boot abl e host devi ce according to claim24, wherein
sai d processor is con ured to set the data bus

t eperiphetad devicd hawingtan YxfmerfacGi dt h for the data bus
to be used for the transfer by a peripheral device

T rgsentmg instructions,
AREpaR R o platld diEIAdRE 4 AR wafle o0 T

\Vhish W hancreatied B ATost detees Bt ﬁi%f jcs b 4 MMC/SD-
hogdteréieioe @ sgaierhiof bostdievios wish ian énserest E‘Hl pherghfleyice having an

PeR R intEeite Chusa e AGRRE diba Bl bt carrieadiomt. sai d
peri pheral device having conprising: an

MMC/ SD-i nterface, provided with power termnals .
Babbaiebloibon dics WRSSWER (PR DIPE] SO B FrEBlFRL dice
c| ¥ing 6% MME/SIRitlerface caideiost deivice cowpitisignmand

term nal pheral devi ce control |l er, connected
to said R}R%}éff‘?% npaul e, connect ed

r

to sai dag@p?%ﬂ@o&pec&%ﬂpggdggﬁﬁ of’glg’r and wh rel n, a| d_
per i pheaa MME/SR-daterfarer eonpested; © N ST

thgyf ;ilj} SaidRIMC/SD ftepfeel afth pedestooming's, adeta hnsamsh dm us

bu z?glmzé\l% 2 | AUk Ryith 5 EBER teﬁ'}uhaloindta%rﬁﬂnéxﬁlt lirf#a¥i8h command

n recelving power at the termnals of said
MVGFTSEJP% erface of said peripheral .device, and a | ow
si gnal wherein smdmisost] dewicn inagonfgured for \MEYidHE REWFT i dhe

d U b RHEn RO YR Eaidl W@%D—ﬁatﬁﬁ{ce piiid setting ¢hd cenmanbtedhingl ofpsaid

e e T

pré@éﬁhlh@foﬂ@ﬁao‘?aé’é@lsé’roé‘a vi a data bus, only when
receiving a |l ow signal at said corrmand term nal of

931 4 nggﬁ}nbﬂt BEAEC Bedorfifl o Qlaifhu R4, Gvhpreive rsaidp processor is
Or oo [ la b Ak SRR MR LA aRGEeRRRInd shslté&mals

pr. ef er a
7 quatdl & MMOSDY B igypel 1bg compan if f’é /SD-
deVihi s @Ringipdgei-0p ploatsstBw wikilerteinemsting| ?f@ﬂepﬁ)%?@ 148,

dev gf%ra%mé't&één%’o and 100'hdd¥86st BRIArIIY 7@ hitialization clock cycles.

26. A bootable host device according to claim 24, wherein said processor is further
configured to send a clock signal from said host device to said data bus terminals
of said MMC/SD-interface as long as the MMC/SD device starts to send the first

data via said data bus.

27. A bootable host device according to claim 24, wherein said processor is
configured to set the data bus terminals to low, to indicate a width for the data
bus to be used for the transfer by a peripheral device having an MMC/SD-
interface inserted in said MMC/SD-interface.

28. A peripheral device having an MMC/SD-interface configured for booting a
bootable host device configured for being booted from a peripheral device having
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receive a low signal at the data bus termnals of said
MVC/ SD-interface, indicating a wwdth for the data bus
wo ooosmsged for the transfer by, and sendi ng seCTIRPA06003371
using the indicated data bus width. 31. A bootable
host device configured for being booted froma
peri pheral device having an MMC/ SD i nterface, said
host device conprising: a power supply, a processor
connected to said power supply, and an
MMC/ SD-i nterface connected to said processor and to
sai d power supply, said M SD-interface having power
term nals, a data bus with data bus termnals, a clock
line wth a clock term nal and a,conmand lLine with
c oA YRMC{SEYinterface, saidperinbsral devicg havipg SAMPRSiE e | s
conf i guareMMO/SDsmpetfane; wravided) wath pawer itedmizals,i odata bus with
T 868 s @émﬁrta@s a%&h&&%@w&e téHhirH] GHE'B Rbminfind ine with
boot r%ﬂ‘?ast om sai d host device via sai d
Hu to the peripheral device
rmnl t or avgpripheraliievise soafTdlisr, canractedto EﬁJ@Ng‘Yl @Qf&t@fa"e
t ransm s fiebrytidoduld) @ohinoted td1Sd petiphee devicemodiroldert and

C| a' m 3, esra?d g? rifhefi Aevike d6Mtdifer | '1§ G Put QR Sehdihg the
Sl e

tIO umrents, via

PredeRscd s ASSIER e 5 0ai VAP ARG Wit AgiREC! of e
parfiastedata Srams, athed teceiving movesr at cthe dersrinale | of cyaidy W&A§D
t N@nterre b @&d'peﬂylﬁéiﬁfdeofce ditidea lowngigndl @ the coitmand tetminabof

bo 4 frequency/timng node to
Qlig D ifiBice Al sa%%ﬂéraié’

be“usée al'ong wt ment for the boot request
from sal d host device to said MMC/ SD-interface. 33. A
PRt potiphdnadlsdevitevamerdimy ¢ diaimg 2% whereim 9aid pehipheralndevice
za'tcgntﬁﬁﬁﬁ %S%Hh&%ohﬁglﬁéﬁ {ohend shadfitgustedra bﬁdéﬁﬁedtshﬁage area
at a s, ter
£ ot SRR it AR S il ¢ ralt ol B ot &rﬂéﬁse flgaid
th&mﬁémﬂretﬁrfaosbefops B OPHFT-BRHOESS SBFiRg e f@astRission of
bo btiwegn 24k0 dt4abp1efdndﬂy belisxeen €0 o {10 Land dnésd ipréfeiahly to 74

bo%lﬁglzfaamlg&@%fegpheral device, said peripheral
devi ce conprising an MMC SD-interface, conprising

power termnals, a data bus with data bus term pals, a
30.¢ Ipefiphrsalyfleviceaacsprsiing o cHAmaPS.a¥fheraine SFieReHD et device

W ichnteslierRrfrthice comfigired to:
receive a low signal at the data bus terminals of said MMC/SD-interface,

indicating a width for the data bus to be used for the transfer by, and
sending said data using the indicated data bus width.

31. A bootable host device configured for being booted from a peripheral device
having an MMC/SD interface, said host device comprising:
a power supply,
a processor connected to said power supply, and
an MMC/SD-interface connected to said processor and to said power
supply, said MMC/SD-interface having power terminals, a data bus with data bus
terminals, a clock line with a clock terminal and a command line with command
terminal; and
‘wherein said host device is configured for:
sending during an initialization process of the peripheral device an
argument for a boot request from said host device via said MMC/SD-
interface to the peripheral device, and
monitoring the data bus for a start bit of a data transmission.
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an peripheral device controller, connected to said
MVC/ SD-interface, a nenory nodul e, connected to said

w@edso7poklEral device controller, and wherein saiPCT/1B2006/003371

peri pheral device being configured for sending data
starting wwth a start bit of a data transm ssion via
said MM/ SD-interface to said host device, in case
boot data are stored in the peripheral device, if and
when receiving an argunent for a boot request from
sai d host device at said MMCJ/ SD-interface of the

peri pheral device, and wh&h receiving a clock signa

at the clock line. 35. A peripheral device according
to claim 34, wherein said peripheral device controller
is further configured to receive a |ow signal at the
dat A Buttable mvktnadviceohecandinly hVClafid 3t whdreinesaidehostndevice is

i ndj é\,,q.gn% % Eﬁ%&%ﬁ m%ahéﬁﬁ% kadmsmﬁ@ffaéeh Qaid

tran e .control

S
5 ddhtiorat %WF% fng patfety el P o SRR elted
busfraindhdigfoop of he data bus to be used for the

t r ansﬁlﬁﬁabexetﬁ'daé 18§ tojeaisad fdiﬂ\e et Q&&@Eéiidlnig;dt o claim
' erd ce controller is
f urt hSE"’gSrﬁﬁ“E%" /ithing d BOS Blhedsad,

receive alon th ro .
t healpeg tvithe @fglme&hmf%faﬁhe h?estfe"d's% %ﬂ%m S&%ﬁ?ﬁté‘g ¢ 56 said
ar gMmeoISD-imetfacat i ng paraneters related to the boot
sequence selected fromthe group of- nunber of data

fi3e§3@8&p?e(el?%f d 1%%:%51' ggogltamz gft eé&:t@g%i h@{i%evwg is%hher
conéingiguend, tose ébmd%bes ssmisals ot soid MMIGISR pisgates odapefor

hosinditauhg & wadth Gsrdhe\dntd busstaibe useﬂfoc'étemaanatr amet ers.
37. A beot abl e host device configured for bei ng boot ed

from an, heral e avi erf

4 & H‘?G‘? vtcg cgﬁg%ﬁr cgfolrigogu c}otasm P de nﬁ&uﬁed for
pr obess bmotecbfm@@n@éﬂphﬁr%idﬁﬂl%éﬂé@%ﬂ%ﬂdﬁwﬁ aonawsmg

MVC/ SD- i it M @S B-iaRABEs teflpfising powerpenniasls,cr damtiug with data

sai g4 pp%pginafsu p%lxcl%ﬁﬁé i ﬁ\]/s‘/ d@?g AP ER BA0nRRanAOMRY with

termna us w ustermnals a cl ock
i n%"%@‘ﬁi@“{ﬂn k terminal and a command line with
comand anereribhexil device ceritrollsn connepted tajaid MMCSD-interface,
conf i gurpdehbfy Mmdduld, coithedted taditbpdiphtral devidezahtraller,ciad a
exch e of % 3}5 SR ith
Cnt g’ﬁ?’% , said g&ﬁg%i xﬁj% j ﬁ‘fbﬁinﬁiﬂg%s ing with a
start bit of a data transmission via sai mt ace to said host device, in
case boot data are stored in the penpheral device, if and when receiving an
argument for a boot request from said host device at said MMC/SD-interface of

the peripheral device, and when receiving a clock signal at the clock line.

35. A peripheral device according to claim 34, wherein said peripheral device
controller is further configured to receive a low signal at the data bus terminals of
said MMC/SD-interface terminal indicating a width for the data bus to be used
for the transfer and wherein said peripheral device controller is further
configured for using said indicated data bus width for the data bus to be used for

the transfer.

36.A peripheral device according to claim 34, wherein said peripheral device
controller is further configured to receive along with argument for the boot
request from said host device, additional arguments indicating parameters related
to the boot sequence selected from the group of
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waelewrogsiand sai d peri pheral

stand-by-state of said peripheral device is reached,
and perform ng a data exchange between sai d host
device from said PCT/IB2006/003371
stand-by-state for searching for a valid boot code in
t he components in bus. 38. A bootable host device
configured for being booted from an peri pheral device
having an MM/ SD i nterface, wherein said periphera
device is provided with an Operation Condition

Regi ster with an additiong% argunent for a boot
request, said host device tonprising a power supply, a
processor connected to said power supply, and an

M/ S%nhﬂér%%&ﬁ%n&soﬂa%% %ﬁ@@ﬁ%b Bho Fead Ml and to

said ace havi ng power
t erm ﬁ‘&P‘é e@eaat/émmssmwet 83?“9 EH}% termnals, a clock

| i nis faithér confipared tbevend saild datal via saidredatadbusi toesaid hhst device
CORFGREH g {S 4T RalcatcWpiatieftr$ai d host device is
confi gured for sending after initialization of an
peri pheral device having an MMZJ SD i nterface an
g Arkostableohosh dpyier C‘Pféﬁﬁ?@&’t for heigg;hgoteiironmian nsrphsed, device
andhaviny 4nVIMQSDHatetfaden sdidi host deviboatmptaing t o be
recei veq .%; %d peri pheral device via said
erface

MMC/ SD- i thgeggrlag eral delce havi ng a M/ SD

i nt er f a@@TYGHT 7 SRR 888abl e host

devi ce @orIM/S tesﬁacq)@pmgc@édp eﬁ‘@ld‘ progesser ped ity saidgpower
deviupglyhsiid MMErSIMYriide hiditg pavet termtitils iarlaticiud with data bus

perﬂg&?ﬁ&@' A6 fife with BlcRtkd&th éﬁaﬁ ahd8 cmﬁfaﬁ& 1iRE with command
egl ster W th an additional argunent for a

boo Eﬂuest sai d peripheral device conprising an

MVC/ SD- iwltesain seidhost denied isicogfigyesdefior t er mi nal s, a data

bus wi th dat gadiug 4 elaRilfdlisitialdzatib® Gatal invBagict &F &n @lmHeral

term nale A08naif® ITAC/S Surlirddd 38 Eﬁ'ﬂmiﬁ‘&@&cc%ul a

peri phera “Qevi'c at'l

Condi t i GFnkdyistteet saidperighe ef’l‘feésa‘i
MVC/ SD-i nt er pexfoemirgne datarexchaygenpetwben said rhostc tlevicet and said -

‘said perﬂeﬁﬁlfe‘iﬂldedﬁh‘ iffcfn §A8 stk b§ stateMiR ls@irBhifgifek a valid boot

per i pheral, ey ¢ L SoA viled 1 the peration

38. A bootable host device configured for being booted from an peripheral device
having an MMC/SD interface, wherein said peripheral device is provided with an
Operation Condition Register with an additional argument for a boot request,
said host device comprising

a power supply,
a processor connected to said power supply, and
an MMC/SD-interface connected to said processor and to said power
supply, said MMC/SD-interface having power terminals, a data bus with data bus
terminals, a clock line with a clock terminal and a command line with command
terminal,
wherein said host device is configured for
sending after initialization of an peripheral device having an
MMC/SD interface an argument for a boot request to said MMC/SD-
interface, and
monitoring the data bus for boot data to be received from said
peripheral device via said MMC/SD-interface
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Regi ster with an additional argunment for a boot
request, and said peripheral device being configured
wo oro7/083129 vi ng after an initialization proceduP€r/aBro06/003371
peri pheral device an argunent for a boot request at
t he peripheral device, and retrieving and sendi ng boot
data fromthe peripheral device nenory nodule via said
MMC/ SD-interface to said host device. 40. A peripheral
devi ce having an MVC/ SD interface according to claim
39, wherein said Operatiofy Condition Register with
said argunent for a boot request is inplenented as a
hard coded hardware conponent, connected to or

I39m fB}, hadl devieaindviggrd MIGICAD dewifaee configudd €or. bebling a
1\613 %g@é&% q'OtaBSIN%/q ?@ i%lﬁqnag&lpheral device

§Pe1Ft‘Wl?qa vgredp s8R Gpvige 5 gpvided in the

r eommztuansCondpioaMsm veith ancfdtlitiend argummin §riarboot request said
Pericpbrd Al dedRY¥ cedpaang rol | er.

an MMC/SD-interface, comprising power terminals, a data bus with data

bus terminals, a clock line with a clock terminal and a command line with

accoP

command terminal,
an peripheral device controller with a Operation Condition Register,
connected to said MMC/SD-interface, and
a memory module, connected to said peripheral device controller,
wherein said peripheral device is provided in the Operation Condition
Register with an additional argument for a boot request, and said peripheral
device being configured for
receiving after an initialization procedure an peripheral device an
argument for a boot request at the peripheral device, and '
retrieving and sending boot data from the peripheral device
memory module via said MMC/SD~interface to said host device.

40. A peripheral device having an MMC/SD interface according to claim 39,
wherein said Operation Condition Register with said argument for a boot request
is implemented as a hard coded hardware component, connected to or
implemented in said peripheral device controller.

41. A peripheral device “having an MMC/SD interface according to claim 39,
wherein said Operation Condition Register with said argument for a boot request
is implemented as software running in peripheral device controller.



