1 A METHOD FOR BOOTI NG A HOST DEVI CE FROM AN M/ SD DEVI CE, A HOST DEVI CE
BOOTABLE FROM AN MVC/ SD DEVI CE AND AN MVC/ SD DEVI CE METHOD A HOST DEVI CE
MAY BE BOOTED FROM 5FI ELD OF THE | NVENTI ON The present invention rel ates
to a nmenory device and especially to the interfaces of nenory cards. Mre
specifically the present invention relates to Multi Media Cards (MVC) or
Secure Digital (SD-) cards. There is a trend that enbedded mass nenori es
are started to be introduced with fornmerly known nenory card el ectri cal
interfaces. 10 That is, it is desirable to be able to use nenory card
simlar to mass nenories. Up to now theI devel opment and i nprovenment of such
I nterfaces has concentrated on renovabl'e nenory cards. There are Sone
unresol ved problens that need to be taken care of so that the interface
suits better also for enbedded rrermri es. 15 The invention introduces a

booti ng nmechani knomn serial protocol ry card

i nterfgce ( %@ﬁgbm%m QSEH%%W% FRQ W/S&%Ed@és in
prior art)  or canAHOST PEVIGE BOOTABLERROM AN MMC/SDH DEVICEANDO! t he
nmenory card i ANeMansD DINBOENERPHGD ArHOSE DEVEE NN ¥E 8OO FEDRSON cation

of the MM5 specification may be downl oaded fromthe Internet site
"http://ww. nmta. org/ conripliance/ buy spec/ MMCA System Sumrar yVv41l. pdf "

Boot definitions for existing enbedded mass nmenory conponents having a

different 25 electrical interf&SEIAOE THE DAVENTIQH These known conponents

are e.g. NAND, OneNAND and NMDOC mass menories. Common to all of these Is
that they af&epEsemnyinyentionselgiesto smamery devipe asdemeditlty tpithe inesREssast f OF
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addr ess10  That is, it is desirable to be able to use memory card similar to mass memories. Up to
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the 10 buffers. 10 Present /AMC- and SD-nenory cards can provide
capabilities of performng e.g. hot-swap operations, but it is also

desirable to extend the capaligdtbBRpdr s ~cards to be able to
provi de a broader functlon%i}o—mpWWM| lity of menory cards
It would be desirable to user to use

Slort specli’xcatlon o the tR/IMG— specification may be downloaded from the Internet

site “hitp://www.mmca.org/compliance/buy_spec/MMCA System SummaryV41.pdf”.

Boot definitions for existing embedded mass memory components having a different
25  electrical interface are already known. These known 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 IO buffers. The technical data sheet of M-systems DiskOnChip
30 (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-

CB333E28EE7A/0/DOC_G3_512Mb_1Gb_Rev20.pdf.

There are other known boot definitions for the other existing embedded mass memory
35 components which has different electrical interface. These kinds of components are e.g.



15 nmenory cards as bootable nmedia. This feature woul d enabl e a broader use
of e.g. MMC (Multi-Media Card) and Sl Y(Secure Digital) cards not only in
sel f hooting devices such as nobile cellular phones or canmeras but al so as

a bootabl e storage nediumfor e.g. laptop and pal ntop conputers. 20
Presently, in the field of MMC-cards and SD-cards, the only way to access
the first (sector) data during boot up of a host device is to follow the
whol e procedure of initializing the card, reading/witing the registers and
perform ng a normal read access to known address. 25 The issue with

exi sting MMC- and SD nenory card interface protocols is that there is no
efficient booting nechani smdefined. THe only way to access the first
(sector) data during boot Up of a host device is to follow the whole

procedur e oﬁmkgegj i zing the card, reading/witing the registers and
read access to known address. That neans it is actually

perform ng r nal
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stage of postege ofpoiver upbi inditate tocthé ARniGRy BéripsneRiRA &thodlA &tch heFoqul d fetch
a certain s&efop(tyﬁ’ba@%@};t)gfaggg%glég [ fEks- Therefore, a problem addressed
In 3 existing MMC-

by the invention 1nvol ves exten g the capabilities of
and SD-cards w thout changing to many properties of the nenory cards and to
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mechani sm i pb Bhie? nown seri al
i nterface of the l\/l\}é&%gietgg)é%dl n ca ts/ devi ces and SD-cards/devices. The
nmet hod can be based on sane signal state (as in prior art) or can utilize
t he al r eadyladspseverthe usabiligy ofmehayehrdsfit windd bedesiryble & éhable a user to use
15  memory cards as bootable media. This feature would enable a broader use of . g MMC

(Multi-Media Card) and SD (Secure Digital) cards not only in self booting devices such
as mobile cellular phones or cameras but also as a bootable storage medium for e.g.
laptop and palmtop computers.

20  Presently, in the field of MMC-cards and SD-cards, the only way to access the first
(sector) data during boot up of a host device is to follow the whole procedure of
initializing the card, reading/writing the registers and performing a normal read access
to known address.

25  The issue with existing MMC- and SD memory card interface protocols is that there is
no efficient booting mechanism defined. The only way to access the first (sector) data
during boot up of a host device is to follow the whole procedure of initializing the card,
reading/writing the registers and performing a normal read access to known address.
That means it is actually impossible to perform a boot procedure with a device not being

30  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).

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
35  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 /O buffers.

Therefore, a problem addressed by the invention involves extending the capabilities of



10 interface. According to a first aspect of the present invention a Method
for booting a host device froma peripheral device, via an MM/ SD interface

is provided. The MMC/ SD i nterface conprises power termnals, a data bus
with data bus terminals, a dock (CLK) Iine with 15 a clock (CLK) term nal
and a command (CMVMD) line with a coonmand (CVD) termnal. In accordance with
the present invention the nethod conprises providing power (and ground) to
said power termnals, and setting the CVMD terminal of said MMJ SD interface
(of the host device) during power-up to a |ow (signal state), followed by
nonitoring the data bus for a start bit  of a data transm ssion. 20 In the
standard power-up procedure of a MM 3D card or devi ce, the host device
sets the ClVDterm' nal of said MMJ SD interface during power -up to high.

That is, thigg dicate th boot
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procedure. Presently it is not defined in the MMC/ SD specification what
happens if the CMD line is set to |low during a power up procedure of a

SO MMC card or device. The CNMumMmvARY behreed nsanmyNMC/ SD i nterface of the
host device nay be set to a "I oW' 30 signal stateée during the period,
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as the car dnémtorisg tiie dabeebidefora stirabit af slddlatrénshiissiore. 9., the host device
keeps clgocking until the all data the card has to send are transmitted.

In the standard power-up procedure of a MMC SD/ card or device, the host device sets
the CMD terminal of said MMC/SD interface during power-up to high. That is, this
embodiment utilizes an existing signal to indicate the boot during power up. However it
is an "unexpected" signal in the interface which is used by the host device that it intends

25  toperforin a boot procedute. Presently it is not defined in the MMC/SD specification
what happens if the CMD line is set to low during a power up procedure of a SD/MMC
card or device.

The CMD terminal of said MMC/SD interface of the host device may be set to a “low”
30 signal state during the period; conventionally the “CMDO0” command is sent via the
CMD line. The “CMD0” command is a command of the power up procedure, the
GO_IDLE_STATE (CMDO0). The next command of used during initialization is the
CMDI1 command the SEND_OP_COND (send operation conditions) to identify an
operation voltage range of a peripheral device having an MMD/SD interface. Other
35 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.



I n yet another exanple enbodi nent of the nmethod of the present invention
the host 15 device sets the data bus termnals to low, to indicate a width
for the data bus to be used for the data transfer. In this enbodi nent the
host device can signal the peripheral. device having an MMJ SD i nterface the
nunber of data lines / termnals to be used for the data transm ssion of
the boot data by the MMCZ SD device such as a MMC/ SD-card., I n the present
specification the expression MM/ SD device is selected to refer to MMJ SD
20 nenory cards as well as to enbedded devi ces such as enbedded nenory
devi ces having a MM/ SD i nterface. It4i s for exanple envisaged to set
only the first data bus termnal .(Dat0) 'to low to indicate the peripheral
devi ce having an MMC/ SD interface that only this term nal 25 (single
channel nultiplex) is to be used for transferring boot data to the host
device. Thaty, unber of data bus lines to be used for
transferring taﬁ %{})@f&%@? eSt ﬁeW(?%etntH‘(‘-f?ﬁt@B esmethpd Bythepcommrises ong wi t h
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i nterface. B‘é(%lF%ally this aspect relates to the peripheral device side of
the booting procedure. The peripheral device conpri ses an MMC/ SD i nterface
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It is for example envisaged to set only the first data bus terminal (Dat0) to low to
indicate the peripheral device having an MMC/SD interface that only this terminal
25  (single channel multiplex) is to be used for transferring boot data to the host device.

That is, the respective number of data bus lines to bé used for transferring the boot data
to the host device is pulled to low along with indicating the boot request with CMD line
low.

30
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 is provided for booting

35  from a peripheral device having an MMC/SD interface. Basically this aspect relates to
the peripheral device side of the booting procedure. The peripheial 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



15 In an exanpl e enbodi nent said first data of a Pre-defined storage area
via data bus, are only send if and when the peripheral device receives a

| ow signal at said CVMD termnal of said MMJ SD-interface during power-up
process during the transm ssion of between 24 to 148, preferably between 60
and 100 and nost preferably of the or at least the first 20 74
initialization clock cycles. It is also envisaged to select a pre-defined
file instead of a pre-defined storage area for the transfer of boot data.

I n an exanpl e enbodi mrent of the nmethod of the present invention Said nethod
farther conprises receiving a | ow signal at the data bus term nals,

i ndi cative of a width of the 25 data bds to be used for the data transfer,
and sending said data using the indicated data bus width. If, e.g., first
two dat a busspdéto tHeUsvdnQbil & nd |} are determned to be set to
"low' (sign Ii?(f /SDtn&ﬁrr%?r éﬁé%&’%@\?%’%&/%&“@?ﬁﬁwgﬁr temminal$ ace
uses only these o o e S1VIng Adov Isignalc(state bt the ICMID térmiin basfer i ng
boot data t SIgPONEEYEP, gud sendingThefirst data 6ﬂ‘ﬁ)rém96§ﬂoi’é°gem(zfgv pgat a bus

lines to bestarsiegiwithia staribiséfane iRgddd'@.AQ0t data to the host iCe are
"pulled §0 low' along with the CVD line Iow (indicative of a boot request).
35 According to anot heghleg%eect of the present invention a nethod for
booting a hoSt devicEEP phesal depise hayingraMMC/BBMbteefaen dddvis/t&D i nt er f ace
i's provi ded aeppectp@stignabstatoa theamrmmnb/NhCoRR i 6E bahoillibd o fiFgad O M N2 S,
a data bus frin hptideieriiied 425 Riabia Bufhidorfolblie I L 2, el O, % ermi nal
and a CMD |daﬁ%e(\‘%lt»ibf§¥%én§5n’i n Tﬁeqrg;e O e hREROTE A i lsfined Bast ng an
i ni tialjzatio ;ﬁ%/e ure anvar (FOTr 9 the-pegpheral dayicedaving amMMC/SDOSt
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based on t Se.ﬁtl,lg]se;%ta?}(? £P8 P hoth ivolyed devices|(e.g+ Bostomd peopirealdevidhiat i s, an
"unexpect ed®V%g (Efﬁgtllé@d’ﬂcﬁiomnd Is sent to the interface to indicate
that 18 the host device intends to performa boot procedure (with data from

t he peri pheyal example embodiment said first data of a pre-defined storage area via data bus, are
: only .send if and when the peripheral device receives a low signal at said CMD terll;inal
of said MMC/SD-interface during power-up process during the transmission of between
24 Fo 148, preferably between 60 and 100 and most preferably of the or at least the first
20 74 initjalization clock cycles. It is also envisaged to select a pre-defined file mstead ofa
pre-defined storage area for the transfer of boot data.

Inan e-xample' embodiment of the method of the present invention Said method further
comprises receiving a low signal at the data bus terminals, indicative of a width of the

25 lc)lata bus to be used for the data transfer, and sending said data using the indicated data
us width.

‘I‘f, e. f., f.'lrst two data bus data bus terminals (Dat0 and Dat1) are determined to be set to
low” (signal state), the peripheral device having an MMC/SD interface uses only these
30  two terminals (two channel multiplex) for transferring boot data to the host device.

That is, the respective number of data bus lines to be used for transfening‘ the boot data
to the host device are “pulled to low” along with the CMD line low (indicative of a boot
request).
35
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



device having an MvIC/ SD interface). This may be for exanple inplenented
by sending an argunent for a boot request conprising a reset command from
the host via the MMJ SD interface to the peripheral device, followed by
nmonitoring the data bus termnals for a start bit of a data transm ssion /
data franme. The argument for the boot 15 request is sent during the
initialization procedure e.g. during or directly after the CVDO phase

(e.g.,. the initialization of a peripheral device having an M VI C SD
interface after the power up of the card). It is also envisaged to send the
I nsi de boot request inside a conmand frane (e.g., inside a CVMDO conmand, as

defined in the MMJ SD specification). $0 This may be i npl enented by
anendi ng e.g., the argunent for CMDO, which is currently OX00000000. When

t he val ue ofin&¥iRq | e fir rgupent sent to the MMC/ SD
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t he boot re&atieﬁt Fom sa fabu fia star bit of pdatairamsmissiondaidthe. The
argunment f of*%¢ ¥ pl3o) bus width 30 may be transferred inside the command
frane (e.g., inside a command frame of CVMDO) e.g., in addition to the boot
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20

This may be implemented by amending e.g., the argument for CMDO, which is currently
0X00000000. When the value of 0X00000001 is used as the first argument sent to the
MMC/SD interface this could indicate a boot request,

25  In an example embodiment of the present invention, the method further comprises
sending additional arguments indicating parameters related to the boot sequence selected
from the group of number of data lines to be used for the boot sector read, and clock
frequency/timing mode to be used, et cetera, along with argument for the boot request

_ from said host device to the MMC/SD-interface, The argument for the data bus width

30  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
35  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



10 transm ssion of it is sufficient to use only three Dat termnals to
defnme the 8 (and up to 64 (not yet defined Dat term nals, when N is defined
e.g. as (binary coded nunber -1) as other wise the Dat terminals for a
single line transm ssion would be coded as all termnals set to "high"
which in turn could not at all be interpreted as a bus width (as the
standard signal during boot procedure is all data termnals set to "high").
It may al so be 15 envisaged to utilize just one of the Dat |ines /
termnals set during the initialization procedure to "low' as an indication
for a boot request (while or while not the others code the bus-width the
frequency or other paraneter). (An arti¥#san should be aware that in the
present inpl errentation a |l ow signal condition is 20 to be interpreted as a
bi nary "0" gor n accordance with the respective positive or
negative co@1 ALY essgﬁég‘gw (B?fgretﬁ Wng qr splseguanily ko-the sransmissioresdthe bodtl y denot e
that it doe%dyfstargemens). If is alsh possiblatoyutilizethemuinber s iatashs kéamappcidL Dat 3
or coded orffiyw? sigiid) etad/BhnGhdiédiion 08 the BB tom (Dat 7
to Dat4) etgnimisiophi S | Mpl enentation Iﬁglaves d%ta‘tfusgén ngrb%%?igjl.érfree
which in turn nmay be used to code additional boot period paraneters such as
nunber data lines to be used for the boot sector read, and cl ock

frequency/ t Whenrgsingaleinany Obdedmdtmﬁﬂgdrﬁhﬁrfar the DatO to"ﬂht"ﬁte'rﬁiﬁhﬁni?ﬂ'%@iﬁ' on of
data bus sng@afﬁcgwtd\ge%}@r tegmgﬁ%d@& DF’-Q -I% | % ove and
or deV| cé Q é1§ tion.

foll ow ng i

Accor di ng ?ﬁ%ﬁ% ??35%‘ Eﬁgfuay (b€ sped fon ransferring thebeoksemersce.dat a
provi si on B’iﬂé@éﬂ IWQOWEWHMMQ%MaWSW&%IfBi erface is
provi dda. 'ﬁiaasnmsmhndflltkMclaﬁﬂiihﬁ@nﬁ'tﬁﬁéba@%ﬁﬁlsftéﬁ devi ce,

bus 1 or m naioraet ARG Patetthle oh N e PR mﬁﬁ iy

bus term nagl 3*5601% I ne \/\4, h CM)
terminal. R e’iﬁé(t ey qréégiglﬁ g tosmisgom wonldibeicafi¢dastallon pr ocedur e
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devicejsre B i he, dat.a starting
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MVC/ SD-i nt %’iofeéj?:‘ée to;* o‘gnﬁf afyiadicationforpshagt eaquest (whilscoriwhilehiet fhe othetser al

device. 5 qmiethquWadérﬂlaﬁequncyemcﬁmmh&ni&&) utilization of e.g. an
existing serial protocol (and maybe al so and reset conmand), as an

"unexpect e co whi.ch is received instead of the
usual | '%nca?bsgg%kﬁ%a%%m ? SHrqggnti“@E@in\%f&“%RaM‘eﬂgﬂﬂl epnditias i s
constr d ?P {HErPEsERd astadiingry (&% eradinary fit T ivlaceordanae with tiespegictifeor a

transni smmﬁwéobmaum(ﬂmm%smbmeﬁaﬂﬁme& ﬁt&%@céséhr}vﬂf‘e ﬁ&il BhAlfte Pr OCEdur es

sai d 10 arifathRides ﬁ&rmﬁtepmﬁe félﬁgg%?.\[}\ﬁgﬁé c iﬂted nﬁica?(bla g}@aeghglgfgéd CMVDO

comand at,
conmand |r%%a’€§f’%%?°g 560 "“sé’&ﬁ'i?g’t‘)’f’t%'?qtéfn@%’ﬂtaﬂ?Bé@i)v@é e.g. the reset

command CMDO with the argunent it would fetch the first ‘data to JO buffers,

d SLArt This : jg@ exant
and stAr r‘iﬂjpme&fa(ﬁbﬁ%a@és 4@ 51)@:\{@1@11&99& Bin G%E%P i%,g(@% xan

as long a at t exanpl e
embodi m&*nta&éh é %éi | nv r?tsiu ‘T’“s@Gﬁ?frtP%B%O recei vi ng
addi t i onaf®© RWERGYY: %Bam‘iﬁé?bemﬂ,aﬁtedem t he boot sequence

sel ected fromthe group of nunber of data lines to be used for the boot
sect or reqhHis i@ m@b@ﬁgn{,f e. used for. a.data

transgy ss&%ugﬁdﬁg%\/\%mﬂég {bga E tgéi%itl?elg]g?m% B2l 3peer sai d

host devi Cée (,:Fé{féipespresent invention.

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
35 power terminals, a data bus with data bus terrninals, 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 MMCY/SD interface an
argument for a boot request from said host device at said MMC/SD-interface of the



for transmtting data via said data bus to said host device. This may be

I npl emented directly in the boot request or may be indicated by a
respective signal input/state detected at the DatOto Datr7 termnals. 25
Accordi ng to anot her aspect of the present invention a nethod for booting a
host device froma peripheral device having an MMC SD interface is

provi ded. The nethod conprises starting a standard initialization data
exchange of a peripheral device having an MM/ SD interface until a
stand-by-state of the peripheral device having an MMJ SD interface is
reached, and subsequently perform ng a data exchange between 30 said host
devi ce and said peripheral device from&aid stand-by-state to search for
valid boot in the conponents in the data bus. In the boot request argunent
could al so be_given in the | ater phase of the initialization seguence with
or after th@ | devigs; receiving a eingkssignshatdheidaty bys, adscepdipgdpta sigriing with

i nitializat actartbittofla datwtchnsmissiohes saidhast devdecyia stidMMNIC/SB-intarfacéf udr | pher al
devi ce havi NG | : m i he stand-by-state the host nmay
go through 80%3@@?/ one%éeta%g%g’%gﬁ{ls |n%gﬂéé]to search for a valid boot
code. 9 This asFect utilizes a conventional initialization process of a
peri pher & Jdbisiimplemsniatin raprevpatetismtilivationiof e.8. weaxitiag seréal prdecoli@pice starts
an appl i cat f¥ibé sl reset 3sthinad)y ad A1 "ubéPected!t signalprofocolngoenamdt(ahich is

7t A o B e, o,

initialization _process an ad routipe’for

the 5 peri pHisriice fpnstmed hy;thepem m*&@%@qnirpﬁ?f? areregihfrd an un- boot ed
condi tion. Wasmission dftbodedaty As algady diskclesed incths hoi sida prboedutesisaid gorit hm f or
the initpal hpaimeMTors béd SedqiRst miyelonbxafHd SotnptiaY h RGettddnddadabsdiat er f ace and
an al gor | N BiorPO0L R Y s Ao e i Ahed in M UrerliBPLRASPLGHMAIY hdibikhe M0St
si gni fi cant "advan ageat [ y . be perfnormedevm a 10 respectively

modi fi ed ho8fa brojredBesth dhites AEaecsives e8nile Frsptermmagd GMWR i tg‘é%"ﬁ%‘@e’ﬁavi ng
an MM/ SD i ittwenidaieel theMfisbdata togiQ buffans) tixbstarh sqnding sofred drereppicesdbrot dateent i on

a met hod fof, ROQth Btk @t RAstlas WG!S odi'siRaPis PREVEN 8184 cldalvieABinBBYi Ng an
MVC/ SD Illgterface I's provided. The host device is 15 connected to the
I

peri phe device via an MMC/.SD-interface having a data bus and a CVD
term nal . AHdinexamplelembodimant pEthe prasent invgationcthe method Siyrthes QOmAPHSEs an

addi ti onal ae@viNgabditiofal arguarhtsrisdjcaiiy paaneterdlekted!to dre Woonstiqhémma Regi st er
of said pergepgg%@ong&l\ggﬁ%m b M&Bﬁég{sg%%&ﬁfebdops&mﬁeﬁsaﬁct of

the present 1nvention t hod conpri s rm ng ast andard
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during " Q\/@tec(egrat med?ﬁgq) to Dat7 terminals.

25  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 method
comprises starting a standard initialization data exchange of a peripheral device having
an MMC/SD interface uniil a stand-by-state of the peripheral device having an
MMC/SD interface is reached, and subsequently performing a data exchange between

30 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

35 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.



25 follow ng CVMD nunbers) phase of the initialization process of the

peri pheral device having an MMJ SD .interface. That is, the transfer of
booting data may be initiated following to the initial step(s) of the

peri pheral device initialization. As in the above case, this nethod
requires a change at the Operation Condition Register and therefore the
peri pheral device having an MMC/SD interface itself. Wiich in turn entails
that it 30 may not be possible to update existing (host devices or)

peri pheral devices having an MMC/ SD interface to be able to performthis
transfer of boot data. As in the above cases of the present invention the
above nethod al so conpri ses a pendant 9on the peripheral device side. In

t hi s enbodi nent of the present invention a 35 nmethod for booting a host
device fro a aeral devi ce having an MMC/SD interface is provided. As
in the abo ‘g 1288 $epnveriiqng] infislizatien procpssefiadstiphiralideyioe having an

MMC/ SDi nt ehﬂue@mmarfage befdeetthe host devit seartSlith hpplivatibiifl searth actBRTy ﬂaher al

d h m&@e Aefu
are\é:al?rgnt a:!b&ﬂd&@, 8}7?{% ulgg%ta:i&n an it} qggrggt%m%o%h{il girl:pe%ggl snger of sai d
peri pher al Q'gew ce ?[gp TORES A& fgardhflogdpou Eﬁ? ered An snpr i ses
per f or n? ngP&iPhemal davigeibawing en MMIELSR inteface h@npeanphépeﬂeddmdmxm Whatiisng an

MVC/ SD i nt thefdevies requitbdadt teast 4 lesrdicodidia@rithi forithy ihitRlibARh 0P heeRPRIA !
el V1N ABIQHAHTESE v BRGkct  ad H HRE WIS o

retrieving and s I ng boot menory d peri pheral
device via said MM/ SD-interface to said host device. According to another
aspect of Thigimpplementationrhas the most signifioans adveantage tut it naay erpetfomhedioitng oadabl e
f rom a1 erregectivel ﬂl@ﬂlﬁﬁﬂﬂ&t%ﬁcémweénv@ ion of
10 booti nganq\,mg}ll)qutéﬁg%f roma periphera dev?@%ﬁg\aw nggg%%g%g
interface 1's provide e ccinpnter program conprises program code neans
for performng all of the steps of the precedi ng nmethods when said program
i s run on 4cdouting tdeuother, aspeqp of thelpessedt inlenticrea mathiod Gordsdolifd 4 Rbt dedied f ace or

a system Cﬁ'oﬂi‘@ M@%&ﬁdﬁr@hﬂﬂﬁﬁ/gﬁ%’c&%& %@ﬁe&!%e%%fl O\H cBgs an MM SD

I nt erf di_n t. anot h conput er
prOgranl procFuc 8[11 Bhe&%ldf L8R8 d g‘ﬁ‘é‘nﬁﬁéiﬁté‘bélfé?% on a
comput er @484 %W#@V,MPWhgﬂdwwhﬁ@rmﬂhbmheﬁad&w@i ecedi ng

descri pt i angustentfor a octapqliskintan ChﬁfﬂhoﬁCbﬂtﬁﬁdengﬁer S @il RripRérhiRfRGical devi ce
havi ng an h%{gémtiﬁﬂﬁa@&fac %%ng&}:%q%r ggﬁ'%dmethoén on a host

devi ce, a, er| r evi ce ace or ¢ stem of host
devi ce wi g’%‘?‘f”e al’&%ﬂﬂ“(?@%‘i’f Beivhsre) dgvicehaging ace.

Accor @ng aﬂbﬂﬂﬁéﬁmwﬁ&f@@@d aﬁertﬁmn@nesadumhdmtmmmcessmnmgan dat a si gnal
i s provi desbumEhiEfor ® bpotr€fuestab said m@ysuﬁnama@c&hsehdnnoﬁng&erdhﬁrbuwe and

et hod-of PR SRER8bEReLIa 10 dPSEbpk s RIS Bl PRIt ng an Ml S0
interface of the precedi ng description, mhen sald
This embodiment of the present invention may be performed during "CMD1" (or higher
25  following CMD numbers) phase of the initialization process of the peripheral device
having an MMC/SD interface. That is, the transfer of booting data may be initiated
following to the initial step(s) of the peripheral device initialization. As in the above
case, this method requires a change at the Operation Condition Register and therefore
the peripheral device having an MMC/SD interface itself, Which in turn entails that it
30  may not be possible to update existing (host devices or) periphéral devices having an
MMC/SD interface to be able to perform this transfer of boot data.

As in the above cases of the present invention the above method also comprises a
péndant on the peripheral device side. In this embodiment of the present invention a

35 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



conputer programis run on a host device, a peripheral device having an
MVC/ SD interface or a system of host device with an inserted peripheral
devi ce having an MMC/ SD interface. 30 Preferably the conmputer program/ the
conput er 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 conputer programis located in an executed in the host device
and one conputer programis locate in an executed in a peripheral device
having 35 an MMC/ SD i nterface. Therefore, the conmputer program and the
conput er program devi ce have to be di ffer ent in abilities and source code.
ACcording to yet another aspect of t he9 present invention a bootabl e host
device 11 configured for being booted froma peri pheral devi ce havi ng an

xter nal | pogi atbn oA Rghter F S8 Ralon Y 46 eel TER ebepin: allboppnting an
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to send a 0 st dev us rmnal s of
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30

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

35  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



12 the start of a data tronsm ssion can be detected by the host fromthe
reception of the start bit of the first data frane or until all boot data
are transferred to the host device. In yet another exanple enbodi nent of
the present invention said processor is 5 configured to set the data bus
termnals to low, to indicate a wwdth for the data bus to be used for the
transfer by a peripheral device having an MvIC/SD interface inserted in
said MMC/ SD-interface. This may be inplenented by a processor being
configured to set the terminals DatOto Dat7 to | ow that should be used for
the transfer of boot data. It may al so be envisaged to inplenment an

I nverted approach to set all DatO-7 tedimnals to 10 be used for boot data
transfer to high to indicate an 8-bit bus-width to be user. (In this case
the MMC/ SD-interface would be set to an 8-bit default boot data transfer.)
(It is al socenfiguedbabeins hedtedfrpma pepheraldeyice havieg apMME/SHeterfaee ihavi ng an
MMC/ SD i nt ergresddedc Thé hcgudaﬂbetammmemﬁnmfnal Oreextenatil poweacppip;Sa pmcbsmt ed in
the method %‘Sﬁﬁéc%ﬁt&ém&g 9tan%I%ﬁ i ‘&f&ee%énneéﬁﬁ%ééh o d’i‘”Ot her
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speci fi cat i dmnsrhissibMC/ SD-i nterface is provided with power termnals, a data
bus w thgdata bus term nals a clock line with a clock termnal and a CVMD

line with er| hera v interface is
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starting w fphocassst may bdprovided ttith afmamtmedmhaaxicrmmsebe heive thernecabity oy power at
the term na &J;m&g (Wg nterface of a peripheral device, and a | ow

si gnal ? é 52‘aﬂr%l?nal ggiﬂsaald MVC/ SD-i1 nterface during power-up. In the
peri phe Al device havi ng an MMC/ SD interface said peripheral device 30
control | er Bssicdlynthedevice puts auicanvvexmseted signelrstaie et mmangdemning bty
nmodule. It | MM E/STDinEsFacs. agﬁdoﬁimhdmhe/tdimwac@fth@mumsn ﬁfe)fabémﬁjbﬁé éeﬁur ed to
automati ca Q%;g%&lﬁﬁ t he
transfer ofﬁwg'ﬁét%(atof@m?%nﬁg% &‘% qe%a?é}h%&?m t vver?n process al so
i ncl udes th ﬂ%@.@P@ﬁ)ﬁd@#&:ﬁrﬁfﬁ B et % et %@@Wssm%@rs?ﬁnﬁfa'ﬁs as wel |
s the p2ovi Bsedrdunﬁg thedmitialization pmcgimamhnt“@nmpnetb@’ iopst tpsignalize thahahpsdwer

supply ternué\aéesac@gnﬂc@ugm&@dj,@terface). In an exanpl e enbodi nent of the
present invention sald peripheral device having an 13

In an example embodiment of the bootable host device said processor is configured to
send a clock signal from said host device to said data bus terminals of said MMC/SD-

25  interface and to set the CMD terminal of said MMC/SD-interface during power-up
process to low while transmitting between 24 and 148, preferably between 60 and 100
and most preferably 74 initialization clock cycles. In this embodiment the host device
uses a different “unexpected signal” to indicate a boot data request. This embodiment
requires that the respective peripheral device having an MMC/SD interface is capable of

30  1identifying a clock signal at the clock terminal 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.

35 In another example embodiment of the host device of the present invention said
processor is further configired 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



MM SD interface (controller) is further configured to send said first
data of a predefined storage area via data bus, only when receiving a | ow
signal at said CVD termnal of said MMJ SD-interface before or during power
up process during the transm ssion of between 24 to 148, preferably between
60 and 100 and nost preferably 5 to 74 initialization clock cycles. In this
enbodi nent the MC/SD card ha g to capable of counting the nunber of clock
cycles to received during the initialization procedure to identify a

recei ved/ i ndi cat ed boot request froma host device (which requires an
accordi ngly anended design of the 10 peripheral device having an MMJ SD
Interface). In another exanple enbodi néht of the present invention said
peri pheral device controller is further configured to receive a | ow signal
at the data bus termnals of said MMJ SD-interface, indicating a width for
the data buthes®rtinfadaigdrapynissing can bndgtesteddty the sk famdberecension of thestarta usi ng
t he i ndi cat bitlofitht &irdp dsia fathiclor uitil a1 iwyob dath aRNHandferradidSheRdsedevice. bei ng

directed to a MMC card capabl e of recogni zing during the startup ptoeedurt
t he signal to derive fromthis

tates at the Dat.t
signal a bui“’(ﬂgﬁ‘f‘}'ihef(?xwlﬁﬁxgho B?en'i(%légﬂ(”ﬁ?@*’é‘?’ewnéﬂ%?r%‘ﬁeﬁﬁ?éfss It is also
envi sagell t eonfigniedl tuseb therdetaws iteriminal$ todew] todndicetd avgridtin favitheGlaBrbusrio be f ace in
a way that ugedlf@rtﬁ@ml@f@bpapwpmm&mw&% SUMMO/ED iflRtfcd lfited i € 9.

bi nary code b§mt Ge. ?‘f‘xH{BEfE@ir?F gt}{én?& ﬁ}aa aﬂrg%is&)r} b%g]gk %Daéncgttoer face

of this enb rren

recogni zi ng5H t‘ﬁﬁmi \R%Paﬂﬁ%%%mlqwsgd the teangfeg obhoot ﬁ@a-éR/D

signal i nemavlals@beenvmgdzcytoumptmeat awipveridi appoech tosiiodl Datd{7gerdfinals ®0 t he

EI gtnal ﬁdat&&se%fms&%taqim@f& @élﬁh&&e%§~mSW&meet§s&mﬁﬁogﬂl ée ?
oot reques on.rela met hod o

the. present FE W‘?ﬁyﬂ pibs s BER tefilloctt pgah F’e)s@td

i nventi on adlsfomvisaged tﬂﬁéﬁ*"é‘!ﬁ&ﬁ%‘é"%‘éﬁﬁﬁ@@ﬁh@@i dg@cg vi SDoiaterfaemm a

peri pheral aafigaed tvansienge afthdbbdiSPscheines fndivated Tihthe hegioddestiocheofelaTpr i ses (as

al | ot her alg}ggégtébb&ﬁgat{@,%t devi ces a power supply, a processor connected to
sai d power supply, and an MMC/ SD-interface connected to said processor and

to said power supply, said MMC/SD-interface having power teinminals, a data
bus with dahesorsieg tpenethersspect of Bleqresentiineentipn speripberst devies havinglanand a CMVD

11 ine with QWM/SD ifteifibeidprovitiot,swihios is cdafgeed fof bedtiigiaboorBle Kokt ERRtdi Rﬂ%u .
uring an i [ an
i nter ?a_ce (thch%l iﬂzt&tﬂ ?Hﬁﬁ{r&gg’g?’e &h%?%ﬁo%&%ﬁicﬁésm%g?ce via said
MMC/ SD- i nt 8 e p‘@ﬁ?f&m& thefayentie Slevieg CPRRIISEARR bus for
a st ar t20bi tMMC/SDduterdadey ampanipbetabdevice controller, connected to said MMC/SD-
interface, and a memory module, connected to said peripheral device controller. As
defined in the MMC/SD specification the MMC/SD-interface is provided 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 peripheral device having an MMC/SD interface is
25  characterized in that said peripheral device controller is configured for sending the first
data of a predefined storage area via a data bus, starting with a start bit of the first data
frame, when receiving power at the terminals of said MMC/SD-interface of a peripheral
device, and a low signal a the CMD terminal of said MMC/SD-interface during power-
up. In the peripheral device having an MMC/SD interface said peripheral device
30  controller is connected to said MMC/SD- interface and to said memory module.

el G

It is also envisaged that the 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

35  terminals as well s the provision of ground to the ground terminals (as part of the power
supply terminals of the MMC/SD-interface).

In an example embodiment of the present invention said peripheral device having an



Sai d argunent for a boot request may for exanple conprise for exanple a
reset 5 command at said MMC/ SD-interface sent for exanple during the CVDO
phase (i.e. the initialization of a peripheral device having an Ms/1C SD
interface directly after providing the power termnals of the card with a
recommended voltage). In an exanpl e enbodi nent of the present invention
said host device is configured for 10 sending additional argunents via said
MMC/ SD-i nterface, said additional argunents indicating paraneters rel ated
to the boot sequence such as nunber of data lines to be used for the boot
sector read, clock frequency/timng node to be used, etc. These additional
argunent s/ paraneters are sent al ong wi 1R said argunent for the boot request
fromsaid host device to said MMJ SD-interface. 15 In another exanple
enbodi ment qf R nt. i nventi.o ai d host . devigce is finther configured,
to set the g‘g&a& g‘aémg’ggcrﬁ(ﬁ%ﬁ%ﬁgrb lss@i'%ir\ﬁ? dsﬁsie?g %‘4 é’é&di}tﬁof%w, f or

i ndi cating Predefined siorage #rea wiadatadws, andy when reesivihga lavhsigal ahsfi@CMIThi s
enbodi els a ?ﬁﬁinﬂ@ﬂh&i@hﬁ\dﬁéﬂﬂ-m&facs baldte @ datifig hWw@uPPrdcess dirfaghhe datC/a
term nal s ofy4hb6i ¢ ' ' avi ng.an Mwvl C/ SD
interface fgré;ogfgiaﬁ%gfﬁgeﬁzé tgggtg’opég&?{:bgr ans; ggs%g%?ngsnl%é?’regerﬁw&er of
possi bi | i"ti 2 Bm?ﬂ fRon o i Y& ze these paraneters are given in the
description of the nethod of the present invention. It is expected the host
devi ce may nethidanbrmhed tﬁdm@e%\&afdc@?ﬂe Srob B B milRYdr P cfogki Ng an
MMC/ SD i nt er, . .0l R . 1. . anot her aspecit of the present
i nventi on acggﬁoﬁﬁl@ﬁgaﬁgg_%gﬂﬁhgﬁfmoil 18P HEEeTY ig‘fif?@‘i’eged, whi ch
is configur® °tfr8‘?“35%§?‘¥ﬁ ot depige é‘ﬁ‘l“gh rduiresgaarecadipglyiasiendes designiof the

confi guléd penipHesil deyvitolmven s MMGISPanterfingy.al devi ce havi ng an MVC/ SD
interface). According to the present invention the peripheral device
conprises a interfac comprising .power termpals, a data bus with
data bus te?nm na eg,&%ﬁ)l% ﬁ%‘%{‘eﬁﬁi %WrFWgEBE%BR sat‘@,??ﬁﬂ%ﬁfa] deddces CVD 1 i ne
With GVD t ePeRtRHET is Sirthes consigarag to sropive @ lew signaliat the date bumeomidlstaf ssidi d

MVC/ SDl Ih nt e MMESD-anbetfage,indivatingndidibelor £ dae bhem Beusediod tl%ﬂfd'nlﬂfég’ﬁyﬁl’l devi ce
control her. 5fdu; ] [ g . ' Say rihbpoheral deyic

havi ng an l\/l\/l:;/F 5%)&6%? %gfgg%% Itélﬁn{]:lgifé gaériglg ‘?@trh ggﬁ&gﬁﬁ zf .glé_s‘“:f) 5‘7’%‘7‘?\ W t h
a start bit01°0E HEFEdiea AT aDahls ST OpARE R e ATEproRsdumkithe host
35 devi ce, $ignal gigies pbibe Datiterminals (8:200-8 dr D17) tdwderive fiophiaisaligralby baewidt  and
when recei Viorwwmmwm&f@ﬂB@Oﬂf?tﬂs?Hi&%%Jnﬁrﬁﬂéeﬁ%gotﬂ&%}e gvice at said

S onal g (lecaEa o Raeh yR RIS RGN R Sl ke e
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ac
t T 0C MIecqsnFne
peri phet'al lH’@W’ég‘ HPress Ay cadsd nt er f ace recogni zes an argument for a

boot request if the boot request conprises e.g. a reset conmand (as defined
in the MVC/ITRt isnihepbdstera Re¥ibS g HNMGSDnRk {e%?'iﬂ?é &?ﬁ&i@g@ﬁﬂs@%@ of the
present inv P i [l ral ‘deyice controT ef Is further c ncfigured
to receive Og%éo@vpesn?lglﬁgﬁ &ﬁ?blgﬁﬁe“g‘%é“ freogzng fring the POREryORERIedETe b f ace
termnal i riiguebitate g e GMPIsigngl line pad guentuably in moraxephistcitddmmbodimentansf er
and whe@bei nlsvahasigml btateqonturtiser of pulssa bf tak CEK dnd bl ihReb récaphizgabest f or
using said rédh@ét?@e@g}gg%g%la}? ‘ﬁg th‘g'usgééf'ﬁéaﬁfm Feled 3 Rt Tor e REscdp ©d Tor the
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According to another aspect of the present invention a bootable host device configured
30  for being booted from 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 tefminals, a clock line with a clock terminal and a CMD line with CMD
35 terminal.

This host device is configured for sending during an initialization process of the |
peripheral device having an MMC/SD interface an argument for a boot request from



10 width may be coded to an 8 bit argument of the data term nals/lines DatO
to Dat7 of a MMJ SD-interface are disclosed in the above descri‘ption of the
nmet hod of the present invention. In another exanple enbodi ment of the
present invention said peripheral device 15 controller is further
configured to receive along with argunent for the boot request fromsaid
host device, additional argiuneas indicating paraneters related to the boot
sequence such as nunber of data lines to be used for the boot sector read,
frequency/timng- node to be used, and/or clock other parameters. The

peri pheral device having an MM/ SD interface (controller) of this

enbodi ment is further configured to 2@ send said (requested boot) data via
said data bus to said host device according to said paraneters indicated in
sai d received argunent. may al so be noted that all above inplenmentations
of boot defAdkest fesies ‘flﬁéalﬁ SP-iiarfage to the geriphersl doiee; and WRBIIGEEEess ti me
t o boot datha detatbhs forapent bit of adammiransmissiorss 25 conventi onal approach of
conpl etely initializing the MM SD interface and subsequently searching for

boot data § gred on g(ﬁer |u§£teral devi c haw,ng1 an /vIMCZ/ SD i nterface.
(It shoul d>B aﬁ%fngﬂt APRY-ERRAES forexqpuplgageset o genot e
either & M@%@@ﬂﬁﬁ@ﬂﬂ\&@/@ﬁﬁ@fwﬁswﬁf@mmnhm&DGMD@mhMI ortke even a
SD interf ammaahmﬁ,ofa@eﬁpﬁeraildbwbé\ﬁvmgtaamsnahtaﬁa@m@ew aftége SD form

| mpl ot o3 SRS o8P BT B8 a okl bRl DT o o 0

I mpl enent Input 1n e I ni

MVC/ SD-i nt erface, presumable to be 35 able to check if one of the termnals
has a fai | lnag egample efubotliment dfithepriesent inverdivnsaiddwet denionlis ainfighed diert hod  of

t Pet Pr 85 € Ndendtiny aaditiont Wﬁ@dmmsmmiﬁes&s sdid a&ﬁﬁ&hal B@uimeNis Si gn flh
states are, | anot her
aspect of T umggﬂm%&%\%ﬁ OCHé oqg%qugﬁgce ngh?dAgﬁn 8P%§£ﬁneﬁrt%b%ded whi ch
i s confi guisegfar el{%*?ﬁft%éﬁﬁde 0?&%@@%@%&%%@%@ Heihese an MVC/ SD

I nt er f ace. addittiopal ogitmaids/paaancanprd ssaisalangpoitbesaidargphynt far the bostssqrestconnect ed

to said poysh ssild BBt evit® b sai MMA/SOSRLiRdLer f ace connected to said processor
and toﬁsai d 5 power supply, said MMC/ SD-interface having power termnals, a

data b with data bus termnals, a clock line with a clock term nal and a
CVD line \An@mtmmxg@phmodmméom@pmmwemmsmi@sb@prmlsﬁrrthﬁhe i nventi on
is configwbﬁﬂgufréti,tcskaltﬁadmmss&mﬁﬁwdfsmmmwmmdiaww&bﬂhange of a

Per | bher al " %Q%“ﬁ%%g&%@%?{ﬁ?%r %e'*ﬁfe* é‘ tir?f)rinhﬁg
a data ex@ﬁ%‘ﬁ @%@F\ﬁg ‘?P%é“ﬁ%’s QoD 3ﬁﬂ “S&g ®e from
sai d sloanwebphesﬂaipﬂwmw(ﬁ@mm&rfacafaw@ﬁumg thebeon data tramnsfeoni ponent s

in bus.  Examples for a number of possibilities to indicate/signalize these parameters are given
in the description of the method of the present invention. It is expected the host device
may not be booted from a conventional peripheral device having an MMC/SD interface.

25  According to yet another aspect of the present invention a peripheral device having an
MMC/SD interface is provided, which is configured for booting a bootable host device
(which is in turn configured for being booted from a peripheral device having an
MMC/SD interface). According to the present invention the peripheral device comprises
an MMC/SD-interface, comprising power terminals, a data bus with data bus terminals,

30  aclock line with a clock terminal and a CMD line with CMD terminal, an peripheral
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-inteiface to said host

35 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.



Sai d processor may be provided with a (bootable) main nmenory. (This host
device is configured not to send a "boot request argunent” at all, as the
host device may be 15 capabl e of searching autononously for data files that
may be recogni zed as boot files/data.) That is, the boot request is given
in the | ater phase of the initialization sequence with or after the CVDO,
Cwbl, CwvD2, CVD3 conmands (of the normal initialization until the card has
entered a stand-by-state). After the peripheral device having an MMC SD
interface reached the stand-by-state the host nmay go through one by 20 one
t he conponents in bus to search for a valid boot code. This host device may
use a conventional initialization of alperipheral device having an MV SD
interface before the host device starts an application to search actively
for boot dag ghls | Ierrent tion of .a perjpheral device haV| ng. an MVC/ SD
interface 25 15 &ffrrEslecRysaged thap heperdphera deyige bayngAMYC/S Aseng t he
whol e i ni t i s¢cogeizesom gogwnas for abdotaequest if kid mwatireqoest bdmpﬂsese E;(mbseﬂlat a stored

on the peri ph@ihihd G \defifedii 8 NIM@SDURREREHGBBMOL) ON. This may be
construed as kind of BIOS capabi I Ity, enabling the device to operate the

MMC/ SD- interface to initialize peripheral device and subsequently search
for boot 3 dafthan eimpleembadiment afﬂbe pEasertdneption gpid peripherabddvigeontoelted is
al gorithm fﬁn'th'&ﬂcéﬂfgurddltb rekive aldwosigadl atmedaﬁmu@twmﬁialsdﬁ’%md@ﬂﬁmmg an

M/ SD i nt efdigeee m?ik fthd Nf&tﬁﬁ{r u@&&a ﬁﬁ%@géﬁ?&d‘i@“h@ﬁgnsf
per orrred W th

I mpl_enment at | 1as cant ad

a respecti vg(li)‘?e evff@\‘/‘?’?%’ %ﬁﬁ%aﬁ?ﬁﬂc ‘JC{%V% ?%’é‘ﬂwﬁ'@fjl pher al
devi ces 35 ﬂﬁ@bﬁgwmhmesbtabw@bewdfmi;tmfertﬁveanimcstofthha‘tthﬁhs user may
have acceesswidh ifag berpdddie huld@lttakg%inehh@ftﬂs 84ta E&ﬁ&xd&&ﬂﬂiesmamaﬁak%we t he

wr ong, per | PRAISTENLRS, B afs Bl Wt LBLALEACS 0 ubliBa B AL sideelt |

interface) I's 1 nplementation I's espe
in which i t™Ve&t9hear that the device will not functlon W thout the 17
peri pheral device having an MMJ SD i nterface such as e g. gam ng devices

(such as thﬁdﬁoﬂﬁﬂ&:ﬂﬁ%éﬁbd&ﬁéﬁbﬂhe%esbﬁl%nﬁ&w@ éYWeéPd&@éeS is used as
e ca{ and‘may

t f
o oo 4 P gl B B bt el o .
havi ng an NRidhesbievies pddidenalrgrpents indjcatingprsemelarsaplatcdtede@pelg to | ust
anot her aspeequenct stdheas pumberndf datalipng ot Bed e tikibodt fetdr rébdyi ce confi gured

I/\ﬁrergﬁlnngalbﬁ ggclyfl Egn%hg\rsai’ ce Ie&,'an%‘f'c B&Hﬁ %t | ohﬂ%gm i Ui on
Regi ster ( cﬁ gﬁntﬁﬁ%ﬁet(?‘%?ﬂgﬁe%f’ ﬁ'r‘?e “& °As in the
ot her a@ovéeéﬁﬁ%@(rmgdépoﬁégawdc&b@bﬁﬂ shithbest derdos '@eomlomﬁosaés a power

supply, a paeaesasindicrsdds bad dcivedingumener supply, and an MMC/ SD-interface
connected to said processor and to said power

It may also be noted that all above implementations of boot devices have the primary
design target to shorten the access time to boot data with respect to a more or less

25  conventional approach of completely initializing the MMC/SD interface and
subsequently searching for boot data stored on said peripheral device having an
MMC/SD interface.

(It should be noted that the term “MMC/SD interface” is used to denote either a MMC
30 interface alone or a combined MMC/SD interface ore even a SD interface alone, as 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

35  ableto 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.



supply, said MMC/ SD-interface having power termnals, a data bus with data
bus termnals, a clock line wwth a clock termnal and a CMD line with CVD
terminal. In 15 accordance with the present invention the host device is
configured for sending after initialization of a peripheral device having
an MMC/ SD interface an argunent for a boot request to said

MVC/ SD-i nterface, and nonitoring the data bus for boot data to be received
fromthe peripheral device via said MMC/SD-iritetface. 20 That is the host
device may sent after the sending after initialization of a peripheral
device having an MMJ SD interface an argunent for a boot request to said
MVC/ SDi nterface, and nonitoring the dafga bus for boot data to be received
fromthe peri pheral device via said MM/ SD-interface. This may happen e.g.
during or after a "CMDL" data exchange phase/period. In contrast to the

above ver si aRcpdingtd Q8L andiét Settde iR preeSndatos abestablehost devigrisvi ded
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This implementation has a significant advantage in that it may be performed with a
respectively modified host device and completely conventional peripheral devices

35  having an MMC/SD interface. However, the fact that the user may have access to the
may inchide 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



In an exanpl e enbodi nent of the of the present invention said Operation
Condition 25 Register with said argunent for a boot request is inplenented
in the peripheral device having an MMJ SD i nterface as a hard-coded
har dwar e conponent, connected to or inplenented in said peripheral device
controller. In this Hardware sol ution a conmponent whi ch woul d i ncl ude boot
capability would only 30 reply with its OCR and after M D handshake woul d
have been finalized (ready state) the host could just continue clocking the
bus to again receive the first data in data |ine. However this
I mpl enentation requires difference hardware between boot/non-boot
conponents. Anyhow, wi thout the receptiddn of a boot request, even a boot
process enabl ed peripheral device having an MM/ SD i nterface may be used as
a non boot 35 peripheral device having an MLVIC/ SD i nterface. |In another
exanpl e enb®GTPREFRAL dBYicE W%M‘gﬁmmfﬁwu%wwa dsricen (Fueh #sghe
Regi st er wi tNrgageigdmamgnomsole) dron whidhdiss MIMG/SBsdars is usedis émemakfikneears of t war e
i v (s s oy tAd 36 s lOMCLRS 1 ABLA ahuny SO0t BRI TN o ol
[ S ut.i: J A us u
Feply w th CRENE g et aipReel fobe nobins a% SICATS ietoriile WiBa SRy o0) o
i ncl ude val ibgotidat-cati on about the boot capability. This inplenentation is
nore conplex due to fact that if there are nore than 5 one conmponent in the

b : [ th
boot cgﬁaﬁ['g‘gg‘?g‘ﬁgfﬁjé‘sﬁ%% Wﬁﬁ%ﬁ?’%@%ﬁ?@f@%‘ qebe 1% 0
initializatf g’hkﬁ:én%@% %%‘?’@.pe efé Yifighavine Ps‘f‘@&ra‘?epar ately

again). |t Shewinsaiskpenphergl davige is providedwith ag Qpgragipn ConditiemBegister(QCR)
control lier g ahudditienial BRukdnPfod % bosidequebthAd dtiht bidahbove BmBbdifRAfs Hf Known
fromthe M fl&laaRedsni0 ARE 8 ébe&ln%irﬁ&t deﬁ%ve? %&%&E@? Qo&%&g&o' iy modul e,
a nenory core a-ne I’%lsln . §S‘ I nt ace Yy card | tertrace
control | er BRWETSEPRIY: 2078 D-igtgriggecpniseisg ity gard pracessorgug toRgidPAlE | n t he
fol I owi ng, supply, said MMEYShMinterfize hdwing powerdenminals taadata vy withfdatausg to t he
enclt osed ?L BTN, % Elo&lf\liﬁegk_ivith a clock beiingl éadlascmiz 1(li)zsa/whﬂﬂ@cMUte$Mﬁab1.zﬁ ntg_ bot h
parts o 0 [ na . ne.a CL .0I. e es | venti on,
PR o e 45 o Beelrah et ile R bR Bt ih BT R RS oy Bl %Sh?géﬁn%%rﬁ;’ééms?n%g; "
Fi gure 3 deptitializationf noeriphsd derien having 2 MYNe/SRynisrisecanargpent rditiegt t o t he
present 25 requeshto said MMC/SD-interface, and monitoring the data bus for boot data to be

received from the peripheral device via said MMC/SD-interface.

' 20 Thatis the host device may sent after the sending after initialization of a 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 the peripheral
device via said MMC/SD-interface. This may happen e.g. during or after a "CMD1"
data exchange phase/period. In contrast to the above version of a host device there is

25  dedicated request provided for/in the peripheral device for transferring boot data. That
is, in this embodiment the boot procedure for the host device just comprises the
initialization process, the transmission of the boot data request and the reception of boot
data, In this implementation the peripheral device having an MMC/SD interface is
aware if boot data are present and at which location they are stored at. Even though an

30 artisan readily recognizes this fact it is explicitly stated that the host device is actually
aware of (i.e. has stored) the argument for a boot request of the Operation Condition
Register of the peripheral devices having an MMC/SD interface.

This implementation of the present invention requires a new definition of register

35 informdtion to be defined in CMDI 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).



Fi gure 4 depicts another inplenentation of the present invention, wherein a
boot request is transmtted after the 'peripheral device having an M VIC SD
i nterface has been conpletely initialized, 30 Figure 5 depict a host device
and a peripheral device having an MMJ SD i nterface connected via a MMJ SD
interface, and 20 DETAILED DESCRI PTI ON OF EMBODI MENTS OF THE | NVENTI ON I n
the detailed description which follows, identical conponents have been
given the sane reference signs, regardl ess of whether they are shown in

di fferent enbodi nents of the present invention. In order to clearly and
concisely illustrate the present inveni’on, 5 the draw ngs may not
necessarily be to scale and certain features nay be shown in sonewhat
schematic form In Figure 1 and the following figures 2, 3 and 4 the host

devi ce part of the flomchart is depicted at the left side while the part of
processes

t he flowcharAE d 1 (fhe right side refers 10 to acti ons or
per f or med by*%f ?ﬁ fﬂe? MW@Vl@@%@Wﬂ@nY@UWQMﬂe@éﬁYI%e To
further ill lhgwnaarel\/m@/Sﬁmmfase isfpravidedpThis periphieral dexticeois comfigaraifoect ed

si gnal s suc moammfab(ﬁea)devﬁ%anﬁ@m fo BERE boRed S%R o érall&vw to the
| e dat ) dth
ii)%graﬁd gl Srt]lz% gre |ncEilgci!a'Pe%éf?ﬁ@(?gﬂ%ﬂ?l%Wﬁ?ﬁ‘l“ﬂlﬁa"tw in FanTo ©

better indi ExvidedantheQperation Candifion Registsr with e additiondbarigument farsa boot r ansi t i on
from hi gh t ceduest THEfperiphsnalaletice bathprideg aaMMEISIRihtérface Ii:dhifaﬁ&:ﬁ pbwéen

Possi bl €) i Rerhiliat! & tith 8k bk Esta ba0tclhiHsa dlod @n%th% a{t%;rﬂﬁnvgnl 521 NG both

resen

parts of th .no 0 _ong_as
the flowchar thﬁ??f@ @%3‘?@8“#@8%@5 dﬁﬂé‘? ¢nirg, v‘eléhaqﬁaea%n connect ed
via an Mo/ SendifomRegigtersepnngeted tomaid MMAKS Peinterfacea ptdsa inembhyembdyle,l ef t cor ner

wherein t hec@meéteditb}éamq)eﬁpwﬂfde’iri&e ch@folleher al device having an MM SD 25
nterface.  ShLoipht Aot b TG aris T B8 Bed i be Duse e&?? Cight).
tion Register wi an ditional argument for a boot request This peripheral
device having an MMC/SD interface (or its controller) is configured for receiving after
15 aninitialization procedure of a peripheral device having an MMC/SD interface an
argument for a boot request at the peripheral device, and retrieving (said requested boot
data from the memory module) and sending said boot data from the peripheral device
memory module via said MMC/SD-interface to said host device. Thereby the peripheral
device enables the host device to request boot data by sending a single boot data transfer
20  request. However the Operation Condition Register of the MMC/SD has to be changed,
which includes intrinsically the fact that conventional peripheral devices having an
MMC/SD interface actually on the market may not be upgraded with this extra feature.

f—-)

In an example embodiment of the of the present invention said Operation Condition

25  Register with said argument for a boot request is implemented in the peripheral device
having an MMC/SD interface as a hard-coded hardware component, connected to or
implemented in said peripheral device controller, i

In this Hardware solution a component which would include boot capability would only
30 reply with its OCR and after CMD1 handshake would have been finalized (ready state)
the host could just continue clocking the bus to again 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
35  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 ina



Si mul t aneously (or subsequently) the host device put a "low' signal to the
command |line (CVMD). The peripheral device having an MM SD interface
receiving this signal 30 (while expecting according to the present MMC SD
/interface specification) a high signal state (and |ater a CvVDO conmand)
detects an (according to the present MMC SD-interface initiali7ation

speci fication) "unexpected" signal. The MMC /SD card (according to the
present invention) is configures to reCogiliZe thiS. 16w signal state - and
interprets it as boot request. Follow ng the detected boot. request the
peri pheral 35 device having an MMC/ SD i nterface sinply retrieves boot data
(e.g. froma dedicated file or nenory Hea) and sends via the interface to
t he host device (as indicated by the DAT signal). 21 Accordingly the host
devi ce nonitor data t als f the interface for. the reception of
boot si gnal & @‘E PEESODtr ﬁ@f”d@’r‘ %mﬁ'ﬂ}erPr S@?Ffﬁva‘le(g%?%‘“fal‘ém into a

mai N menor yseticnehanes all thedosworentsistthebisyweould riphawish their Q@R untildbgyest . 5 To
i ndi cat e t hgreequdyend bﬂpallle lastgétﬂ& M‘»ﬁlﬂxﬁcla&e VAR ﬁ&mmbbﬂtlﬂ?eﬂo%tl time high

until the t i t he
convent i na{:a%l nlb ﬂll zaﬁl%ﬁn py oces err%\? tl%tgeﬁ%s {)1% d in
figure 1° FPRRAMCEPONGH i the samge ‘é"l"f“@r ‘?9‘\?83 c?BP%PBFﬁm g¢ts fgady pazh

figure 1. Itheadniboat@apabtﬂthenthh@boucmpmxktglme@dobavém@uﬂetemntﬁ gure 2 starts
Wi th the sajRiafibfidh seguchtdiam (.o By falting iR d)ERtngllitheseb&‘éfe &%? provi ded at
the Gvil) termnal, the host device provides a clock signal t he cl ock
termnal (for at Ieast 74 cycles or until all boot data have been

t r ansf er r edy shovdd bgnaied;thaithe memery casd af the siemory pad gpotrqller pay fsther g devi ce
havi ng Hh Npfoviged with edditicieal smyeleﬂneﬁts kyowih fbinthe MVICISD-inesfacaspécificgtiona

comand t erggR ﬁ?o&@&&ﬁ&&e@i@gnﬂﬁﬁfe oﬁegﬁea{dryﬂua%ac& Wehieledob er ent

si gnal conponen ona te e host ‘device sets two the DatO
and Datl teP W?ch?dolf‘te%%@ ?f&%’gl ngef 11’?)‘?19"“‘15‘r1ereby indicating a w dth of
the data bus to be used for a subsequent the data transfer. (Conventionally
the bus termnals are set to "high" as indicated by the interrupted lines.)

The "l o signal s" are recBREEOESCRIPEION O THRIDRASGVINGSer pret ed accordingly,
and therefore only DatO and Datl termnals are depicted sending signals in

the last stghye iow?%%%m@%o% 1 b B{s&ﬂtéh%sd i e?etf %go Ih%renht%E oot

dat a transfdg I pl enen I'on a hos
downl oad of rHHHES MWK th the first steps upon the connection of a
peri pheral device having an MMC/ SD interface, thereby speeding up the boot

process si Gijnirk 438k !fowchart visualizing both parts of the method according to one aspect of
20 the present invention,

Figure 2 depicts an alternative embodiment of the method of figure 1,

Figure 3 depicts another embodiment of a booting procedure according to the present
25 invention,

Figure 4 depicts another implementation of the present invention, wherein a boot request
is transmitted after the peripheral device having an MMC/SD interface has been
completely initialized,

30
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
35 provided with a dedicated boot unit connected via a MMC/SD interface,



30 Figure 3 depicts simlarly a booting procedure. In contrast to the

i npl ementation of Figure 2 an anended CMDO is used to indicate a boot
request to the peripheral device having an MM SD i nterface. Conventionally
an initialization procedure would conprise a CVMD command wi th an argunent
0011. The depicted inplenentation of the Method of the present invention
uses an (according to the conventional specification) 35 "unexpected" CMDO
signal having the argunment 01H By the reception of the amended CVDO si gnal
the MMC card can recogni ze an incom ng boot request even before the

peri pheral device having an MMC/ SD interface reached an initialized state.
22 The anmended CVDO command nay be senf0al one or (as in figure 2) in
connection with a clock signal. Al so ot her paraneters could be

transferred wthi ' guest .
These ki nd of ad 1202; WP%{%%% ; glbpt and used
timng node (separate bits/values would be needed to be allocated) Figure 4
depi cts anothdhe detpfled daseraptionwhich dollows ddestiealj comprusgn havgrheen igiven the ot
request is tamesfircheedigl] egartiless pfewhetiiee kel atestiona ih diffengt ambddvkaedtd of
interface hag hefht e Y td Glkdrivadd s d sext aRda

state". In heeﬂgat and nq%ﬁ{ﬁﬁg@ E?gt tfi gsélﬁﬁgggglsgﬁéuggi@g%ugﬁ&gOHWB%’t o the
peri pher 3 R AREmes 1 q8h™ o sl and, pettaim, % bF shewp dmg
starts el ocRPmevhahachemgin forex ni nal of the Mivi G/ SD-interface). This

i npl enentation requires it that a respective boot request conmand is

defined in : Q?Pﬂh I}r%lgm{ i I i ion
Condi ti on R?%ﬁlsg'?fg?f ) %ﬁEg&i%h;g% rmfg;eg? : a%@{i/?%efel?cﬁ?%\)}]ce%grt M‘%ﬁ"ﬁ%ﬁ# ace).
(1t is al so%EN¥P 3‘9’88 Sde pihde mgb‘& °‘3ﬁq3&f§‘ﬁﬁf§1%t§%5‘w{e@ menory
nmodi ge df t keagiions ph@_rmaﬁe\n'eﬁetmfdvbmgr mthwmﬁmhlrﬂe&icbamein’gm MME&SD ai n
dat a struct ui@facecogni zabl e as boot data, e.g. marked with a filenanme such
as "** bot".) Wen receiving the boot request, the peripheral device having
an MMC/ SD ig,t %ace mag automatically define the desired boot data and 20
may i nitiat & ey Hiustrate the methodipiyilie erasentdpyeation somae selertad; signalsfych as

peri pheral pewirdBWR)y Datp @A NNMoLBSHmies twanf split up dnto dhet shaple Hata aighEC(ISH0,

ntert acs copeld S5t HPUIGR QSR GRAR fd iRE Samkitd Nikial (e it 3n V) TSP
interface c r.~T0 _avoi d obscuting .the ure an.the.CVD an
DAT ternina rs}1 t_"%[ﬁmfl %elcm FREEP 28 i’e%"f?émg'g%? 1‘3%8‘.@"%@&3%&%88 Y card

conpri ses adspisisdasartmnsisien fom kightoleW er serving as a nediator between the
interface and the nenory nodul e and serves to control all procedures to be

per formed befenRaheniVil SiRnaliAbh A8 gﬁéﬂ‘@sﬂsﬁmé%%t tddYirdel1©

i npl enmept ati ons of the present 1nventio ost” Interface controller is
configufed to perform(e.g. send the signals required to execute) the
met hod of tifigurprlds @rflowahed vigualizing both patie pfthe mesthddeachordingde wine espectlof t he

host i nt er faépresnn inivehtiGd. )In IRY 1GRcHAft AN HAE dvditd framIPpéipdiaPiditebaat ismodul e
i npl ement eci:oﬁﬁec?bﬂf&ix\%el\MC}S@tohg Mgbcc S. T%g flowchart starts in the top left
corner wherein the host device powers the peripheral device having an MMC/SD
25  interface by providing power to the power terminals of the MMC/SD cars interface.
Thus, the peripheral device receive a power signal (Top right).

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

30 (while expecting according to the present MMC/SD /interface specification) a high
signal state (and later a CMDO0 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 fo recoghize this low- signal state
and interprets it as boot request. Following the detected boof request the peripheral

35 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).



required to execute) the nethod of the present invention. Simlarly the

MNI C/ SD interface controller is be provided with a dedi cated boot nodul e

i npl enented as software. The software boot nodul e enabl es the peri pheral
device 5 controller to be able to determne if a signal indicating a boot
request is received and if boot data are to be sent to the host device.
Figure 5 depicts the host device and a peri pheral device having an MMJ SD
interface of figure 5 each provided with a dedi cated boot nodul e or boot
unit. 10 In the inplenmentations of the present invention the boot unit /
boot nodul e connected to the host interface controller is configured to
perform (e.g. send the signals requirexd to execute) the nethod of the
present invention. The host device (or the host interface controller) is
provi ded with a dedi cated boot nodul e inplenmented as a hardware 15

i npl emrent at Acgordingly nthe hanst dgwige cronitdu Ithen diga dermindls| of thesintesfape fenHivect ed
tot het CPdee_@eﬂﬁﬁn ablbBot Sghtdd. SWHed feckibing AR thelHoBE 6hiceCmbp ldaﬂtthazt:; Rt faor rre? |
-or net. [ - . so to be connecte
to the ( )ﬁﬁdtr%?g?ghgglo%}g&r&{cﬁggéc%ﬁgl% '91§J%§Etpgb oébgcg]legtj' to take all the
steps necessary to induce (or perforn) the boot procedure (i.e. to send all
necessary sTonslicje thelventantipnal rsignalvstutent thenginemaend ak Gl time Bighcintit thet
connect ed i RaRAisdlohebf e IMDOINCMDAC S TMI 0D, EF siRANESN tHeh BorvaitRinhiAC e
itself and }*l}%g%%’ﬁu' So%'ed)boﬂw T%‘?éé{ﬁ na %%e 1{llrﬁlseeclorrponents to set the
command ter SF PEAFY MY SER M e 2t g &“lbomer-up to low, send a

cl ock signal fromsaid host device to 25 said clock termnal of said MMJ SD
i nterface aFigherdeicts he altemdtivd embaiiménttdiehe micthodiof fprel 100t addititn, toset t he

For -t e dat oo 18, Exdehedth, righe 10 FRRLP o2t it Bo ifio g 0Bk BY L%t
send duri ng‘gg#\“‘?”ﬁ'ﬁ}’ ?%ﬁeg‘é‘?is@qaﬁégéﬁ{ﬁtgﬁa@‘ ﬂ?r’é‘gllt ﬁ?"gﬁ’sg %&Pf?"é‘gﬁﬁ st to

t he MVC/ SDi ¢leckrsigngleat the plgck terminak (fof afdeast 7hcydirs asiuptikall bent datargyrobeetur t her
conprises cwmpered)ls 30 configured to send after initialization of a

peri pheral _device having an MMJ SD i nterface an argunment fora boot request
to said MM SD-interface,  and nonitor the data, bus for star i.,t of boot
data tolbe Bepoviding Mqt%%m%wp i C¥ICH | @&i%w IRtERAGES ace.
35 I n anot hesy deaiypdistingnishdietvesen apfl egaa domerang beeminal ddlore endsboadl réquestat i on
Condi ti on R%ggim%f%‘t,m,ﬁls%fﬂ%wgn&m a boot request is inplenented as
software running in peripheral device controller. 24 In the

i npl ement ations of the present invention the MM/ SD-interface controller is
confi gur ed Ingn pdditienahsicn the hostdryice seis tyqythe Patl-and Rat btprminals,of tha data hug

met hod mf tthéovpribesebyt indivatng a evidthyofuld daja bustieheasté dortxomitbsement the databoot
unit. 5 Si mahgt! YCbRGeAIEDHTBEP it afdl sét 8) “Higi e hé AhBce byolker s
be provi deq.\/\nth?f .d%gjn%%eq boat dul e | Idemaﬁ]tged %ﬁ*’dﬁo“m e of

har dwar e i ffPEHRE i R W%fﬁeﬁ%‘? T, e car %}’fb’ﬁ‘{ﬁ PRSI e has
to be conneaceosdingly, anddhereforgpmly IatQand Rat1 éegwminals are depigled sendingpignalsdnt he

interface) thelad?etepokiild Datd@h@Dat. N ferininak afd b Gdedifotkhe dbotdatatrdnsfet. request is
receiv and if boot data are to be sent to the host device. 10 The boot

nodul e Tay _al so, be connecied to dedi cat ed hoot, sector defined on the
menory nodYih s i tione host e@%%?ﬁ%@ﬁ?ﬁ@%gﬁ“ﬂ BUBt 55 d
boot nodul stepegponche comectimmpirparipberaldeyisa diavigs ah dVIC/SP intenfaceothersby

pr edef i ned speeding up the boot process significantly.

e

o

30 Figure 3 depicts 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 2 CMD command with an argument 00H. The depicted implementation of the
method of the present invention uses an (according to the ponventional specification)

35 “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.



storage area via-data bus, starting with a start bit of the first data
frame after receiving a 15 low signal a the command term nal before or
during power up. It is also envisaged that the boot unit or the boot nodul e
conpri ses dedi cated conmponents receive clock signals as an additional
parameter indicating a boot request and may further be provided with a
conponent to send said data using a bus-width 20 indicated by a | ow signal
received at data bus term nals. The boot unit nay al so be provided with a
dedi cated Operation Condition Register with an additional argunent for a
boot request provided in said perlpheral devi ce having an MMC/ SD i nterface
25 In yet another exanpl e enbodi ment of2the present invention said
Qperation Condition Register mnth sald argunent for a boot request is

i npl ement ed ,.as sof L& runnin heral devjce controller. 30 The use
of the preséﬁ‘f’ Ochommn ﬁ?gtr onerqri(Ry BHHEUEY %OPPFCHWF@ card

interface erstaglieignalenori es wherein the utilization of existing
pi ns/ protocol to m' nimze HWFWchanges This application contains the

R 0 G A0 R e T
the art Hhat °?"ff§q‘19Ffe nﬁlspam Grequld b‘?&ﬂ vigddws widih apd usede

enbodi nent s tmngmnd@(iepdmeb;ts/aﬂdes\haﬂdbdnmeedmnertklaﬂmmal) al so be inplenented
i n another form w thout deviating fromthe characteristics of the

) st ati vEBLE s RabeRpRamBte O pRuBE svepifon, SRSRGT S PR i ng
and using t e tapsmitied gfien the (Pmlphqf@s Q’Vit‘@t kayingy an MMG/SDo énterfase diagsbeen
Consequdnt | yompleieBtigitiited) n8. rafed aitddRistaiy). Inftke staNEBY thRrhodisdesizt eénds ned by
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command line (and starts clocking the clock terminal of the MMC/SD-interface). This

implementation requires it that a respective boot request command is defined in the

protocol of the MMC/SD interface (i.e. in the Operation Condition Register of the

15 peripheral device having a MMC/SD interface) (Itis also envisaged that the host device

MMC/SD interface for a certain data structure recognizable as boot data, e.g. marked
with a filename such as “**.bot”.) When receiving the boot request, the peripheral
device havmg an MMC/SD interface may automatically define the desired boot data and

20  may initiate the data transfer.

Figure 5 depict a host device and a peripheral device having an MMC/SD interface
connected via a MMC/SD interface. The host device comprises a processing unit (CPU)
and a MMC/SD interface controller. To avoid obscuring the figure on the CMD CLK
25  and DAT terminals of thie MMC/SD interface are depicted. The MMC/SD memory card
comprises a peripheral device controller serving as a mediator between the interface and
the memory module and serves to control all procedures to be performed between

MMC/SD interface and memory module.

30 In the implementations of the present invention the host interface controller 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
35 dedicated boot module implemented as sofiware 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



26 CLAIMS WHAT IS CLAIMED 1S: A nethod for booting a host device froma

peri pheral device, via an MMC SD interface with power termnals, a data bus
with data bus terminals, a clock line with a clock term nal and a conmand
line with command term nal, said nethod conprising: providing power to said
power termnals, setting the conmand termi nal of said MMJ SD interface
during power-up to low, and nonitoring the data bus for a start bit of a
data transm ssion. A nethod according to claim1, said nmethod further
conprising sending a clock signal fromsaid host device to said clock
termnal of said MMJ SD interface, wherein said command term nal of said
MVC/ SD interface is set to | ow before 2r during power-up process during the

transm ssion of between 24 to 148, preferably between 60 and 100 and nost
A nmet hod according to claim

preferably J4 0initi za n, clock cycl|es
%1% alide ﬁ%’iu? kﬂﬁﬂ’ ‘B‘i"h‘?fl g%?ﬂ?%mﬁe@loéck signal from said host

1, said net
device to said clock termnal as long as the device has sent the data via

sai d data bSinilady tirt MVC/SDGRlHhOcdnoldr 2 B m’e@ma&a 9@%@& (gﬁl

t | h ting. the o |
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transfer
peri pher al Wﬂ@@mhawbm@nawmgﬁﬂeﬂcﬁerface conpri sing program code

sections for carrying out the steps of claiml, when said programis run on

a host dev'ﬁguregdgﬁii:{s%ehos ??OIVS‘\EIfI C ha\u n %8 SD-i nterface or a system

i hee &/SD interface o

of host dev

MV SD- i nt etguscReackprayided with 3 qdrbodtmodlﬂez)orbmt,\umtl ng a met hod capabl e

to bootl0a host deV| ce froma peripheral device having an M/ SD-i nterface,

conpri si Ny 1AHROMBARBoRESH th readabl e medi um for

carrying OUke ﬁos uﬁ%rfaos 8f (gl 9%’%&&&%‘3&1&%@b&3§w2ﬁ?c§ ?ﬂ%‘i ‘ig %0n host
EPAIG 0T eﬁéﬁl?‘w& URBPIERST (0 e the signals reqmred to

device, a per|?
execute) the method of the present invention. The host device (or the host interface
controller) is provided with a dedicated boot module implemented as a hardware
15  implementation in the host device. Such a boot module has to be connected to the CPU
1o be able to determme if a boot procedure is to be performed or not. Additionally the
boot module or boot unit has also to be connected to the (MMC/SD) interface (or the
controller) to be able to take all the steps necessary to induce (or perform) the boot
procedure (i.e. to send all necessary signals). The boot unit may be implemented as a
20  circuit connected in parallel to the interface controller between the interface itself and

the CPU.

Said boot module may comprise components to set the command terminal of said
MMC/SD interface during power-up to low, send a clock signal from said host device to
25  said clock terminal of said MMC/SD interface as long as the card has sent the data via
said data bus, set the data bus terminals to low, to indicate a width for the data bus to be
used for the data transfer, and/or may further comprise components configured to send
during an initialization procedure an argument for a boot request to the MMC/SD-
interface, send a clock signal to the clock line, and/or further comprises components
30  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.

35 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,



or a systemof host device with an inserted peripheral device having an

: . . : q
MMC/ SD- 27 7. Conputer data signal enbodied in a carrier wave an .
representing inst m:jctions, whi ch when executed by a host device, peripheral

[ [ ' tem of host device with
device having an MM SD-interface or a _Sys
an inserted geri pheral device having an MC/ SD-interface 5cause the steps

' ' ting froma peripheral
of claiml1 to be carried out. 8. Arrpthod.for boo . :
device having an MM/ SD-interface, via said MMJ/ SD interface with poY\/erk
termnals, a data bus with data bus term nals_, a cloc_k line with a cloc
termnal and a conmmand line with command term nal, said nethod

| Si I Vi ' I nal s of said
10conprising: receiving power at said #bwer ternina (
\V\Y @ g%i nt e?f ace, receiving a low signal at the comrand term nal before or

: . ' ' . . f I ned storage area
Tih aat o bug e, inBReneA Rty B¢ WP ploslof ipiedliSh e PCRTHinGs spetolg o A
et hod accof ARG 60 FFHPHR e 2 Aeidkite Senals tomiced taeteoats) hepmethed iop ekt

t hod acco . eI .
rsr::aorage ar eRFeyfnbinyention by ysingmeledichiyd bestdnddulexithowfight. ' €Cei ving a | ow si gnal

[ i nal of said MMJ/ SD-interface during power-up process
G oy e erna Ler T 0 to 148, preferably between 60 20and

100 ana oot o ¢ UMD GEETEvcry ndsontferete bomidenmabanog
accor di ng t‘i?d'@i’“ﬁ %Pgt mogplerigmlemeried a4 nofiware wfihatdvepre ipleingfied idthet he h
data bus t eMMGIEPgperonti desicenSuch aibditmbdile bLtHY Soddbsied B BE giSgELLO" the
transf er Dbydevie®Gontroller (or at least to the interface) to be able to determine if a signal
indicating a boot request is received and if boot data are to be sent to the host device.
10 The boot module may also be connected to a dedicated boot sector defined on the

memory module of the peripheral device to simplify the boot process.

Said boot module mdy comprise components to sending the first data of a predefined
storage area via data bus, starting with a start bit of the first data frame after receiving a
15  low signal a the command terminal-béfore or during power up.

It is also envisaged that the boot unit or the boot module comprises dedicated

components receive clock signals as an additional parameter indicating a boot request

and may further be provided with a component to send said data using a bus-width
20  indicated by a low signal received at data bus terminals,

The boot unit may also be provided with a dedicated Operation Condition Register with
an additional argument for a boot request provided in said peripheral device having an
MMC/SD interface :

25
In yet another example embodiment of the present invention said Operation Condition

Register with said argument for a boot request is implemented as software running in
peripheral device controller.

30  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
35  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



25sendi ng said data using the indicated data bus wdth. 11. Conputer
program product capable to boot a host device froma peripheral device
having an MMC/ SD-i nterface, conprising program code sections for carrying
out the steps of claim8, when said programis run on a host device, a

peri pheral device having an 30MMC/ SD-interface or a system of host device
with an inserted peripheral device having an MMC/ SD-interface. 12. Conputer
program product for executing a nmethod capable to boot a host device froma
peri pheral device having an MMCJ SD-interface, conprising program code
sections stored 35 on a nmachine-readable nmediumfor carrying out the steps
of claim8, when said programproduct 2% run on host device, a peripheral
devi ce having an MMC/ SD-interface or a systemof host device with an

i nserted peripheral. devi.ce having an D-interface. 8 13. Computer

dat a si gnal cgfﬁ)r%%&‘fadg’&“?etﬁt‘é{e’cha"rt r‘ioé?es\%}‘é‘ga Sy BP@?@?%‘W@%‘H@%WP&&E, whi ch
when execut asingyheinvenionciee joply, restrictqdny die ahelpseskeclnims. Cpnseyuently various

MMC/ SD- i nt ebp@éis of impledytingthOinvBRiin 44 AeieARin¥d by the Claims ShdIEHnd Givaiies al

devi ce havi @fg?‘%%g“ é%o%ﬁgggfgﬁgegi%g%s&tﬁ@ﬁﬁnttﬁﬁs of claim8 to be carried

out. 14. A ne or bootin evice Troma peripheral device having
an MMC/ SDi nterface with power termnals, a data bus with data bus
termnals, a clock line with a.clock termnal and a command line with
command term nal, said nmethod conprising: 10sending during an
initialization procedure an argunent for a boot request from said host
device via said MM/ SD-interface to the peripheral device, sending a clock
signal to the clock line, and nonitoring the data bus for a start bit of a
data transm ssion. 1515. A nethod according to claim 14, wherein said
argunent for a boot request conprises a command. 16. A method according to
claim 14, wherein said argunent for the boot request is sent during or
directly after the CVMDO phase. 20




17. A nmethod according to claim16, wherein said argunent for a boot
request conprises a reset command during the CVMDO phase. 18. A

met hod according to claim 14, wherein argunent for the boot request

conpri ses an 25argunent for CVDO commarké. 19. A nethod according to claim
14, wherein argunent for the boot request conprises an argunent for an
anended CVMDO command. 3020. Conputer Prqgfam product capable to boot a host
device from a peripheral device havi gg an SD-interface, conprising

pr ogr anWdbHE IS EHAIMHRD fBr carrying out the steps of claim 14, when said
programig r : 168 e | V| havi :

WG D1 nier fanarf i BLIREN haGt qeBicR iy TcPpb R dckite, 8 AMNRIISP fntertzpe
devi ce havi nyjithPomeriemings, e dai@ebusawith xnte hug terptals el eloskidimeevite di elerk or
car rsyi ng outtefrhi@asdndpscoffmaildain®with coMy@hniingl, 9810 AMBtRIOEhAg risirg: r Un on
host device, a perigilger al device, havin MMC/ SD-interface or a system of

an
host device wi fh HRAVIFHSAOPEEtH%Y B%‘?é?régmﬂﬁ?}?’ce havi ng an MMC/ SD-i nterf ace.
522. Comput er datsettmigghatommbod teewlinahofsaid MMErSIvar e fan duriag pesemntp toglow,
i nstructions, whial when executed by a host device, peripheral device
havi ng an MMC/ SD-1nterface or a systemof host device with an inserted
peri pheral devi cempritaring thaedain/iSior astagrfibele ddasensntissigr eps of claim 14 to
be jgarried out. 1023. A nethod according to claim 14, further conprising:
sendi ng addi tional argunents_indicating paranmeters related to the boot
sequence 4el®atedpdaceordingdo gl ad fugherpopprisinges to be used for the
boot sector read,seadiflg G Qlkk fdi@hl Y/ daidhbg dBER t00sHe d16&d terdd@d] 0dT0sald t h

argunent for the equest from.sai.dq host vice .to t . .
W SD i it or t ace. MIL/SRFHE Rt wereiR guf g tend St oF ehid FIG/SD psertasids a
devi ce havi ng an sMJ/ 18D beferfoa cdaring phwpoug prdcessnduralgshe &randntisdiot ef hetnabn
Wiyl data bus ters falg, parthishohldde oishl 180 ShoGlhst SLRAR (08 dusoaTaNd
liné with conmand termnal,  $af d imetho conpri si ng: Grecet Vi ng ‘during an
initialization prdedkdyeles.of the peripheral device an argunent for a boot
request from said host device at said MMJ SD-interface of the

3. A method according to claim 1, said method further comprising
- sending a clock signal from said host device to said clock terminal as long as the

20 device has sent the data via said data bus.

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
25 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

30 MMC/SD-interface or a system 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

35 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 having an MMC/SD-interface

or a system of host device with an inserted peripheral device having an MMC/SD-



peri pheral device, receiving a clock signal at the clock termnal, and
sending data starting with a start bit of a data transm ssion to said host
device via 25said MMC/ SD-interface, if and when boot data are stored in

sai d peripheral device. 25. A nethod a@@ording to claim?24, wherein said
argunent for a boot request conprises a command. 30 26. A nethod according
to claim 24, wherein said argunent for the boot request is sent during or
directly after the CVMDO phase. 27. A method according to claim 26,
wher ei n s@i dCanputaedita fsipmabelbadied @04 eatricronprei adsrepreSGtiagahstashnes)dvidelr i ng

the CMDO pha\%ﬁén g)pecg{eg ;Bge%"h?itoc{evhggt)g O@E?ané%wc%%av@ﬁnﬂ DAGCASS:! ?ﬂtgﬂfeﬂg (;r a.

claim 24, wherel equest conprises an ar gunent
/

an anended @mn@ﬁﬂmhdewse 30th am m@ﬁﬂﬁdpm@mb dayjce badngiamMYIC Drlmﬁféftﬁce

conpri sing reqsl ik 8@pageliiLihPNa) b guENS | ndicating paraneters related to
t he boot sequence sePect ed fromthe group of nunber of data |lines to be

used for the boot sector read, and clock frequency/timng node to be used
for a datg, tAaﬁam&ﬁdr%ouﬁQ@Ioﬁm pétip hleralad@buaer VRN in f\&MCt/mulil@ﬁﬁcet efpuesd

fromsaid h and ndi cat.ed ers n ting

i a via s BVEESD Bisrbe VB vie Eiihaly £ S5RES vBBT B oR Grafhiant BPORIR

capabl e to beidt aachmkttednmabend rorpaneedi e rvath atemmaadh@mnm@l asaid method
SD—I ntercfﬁ,ﬁ) Ser%orrpri sing program code sections for carrying out the

steps of 15 24, when said programis run on a host device, a
peripheral devi caetrivinggower aynai Sowienteanfralseoforid MME S Brintsrfapm seceiiang & e

with an inserted gy pheLiahe dovheR! RAMIHDbEMYELIRE bW & dpassd
- sending the first data of a predefined storage area via data bus, starting with a start
bit of the first data frame.
15
9. A method according to claim 8,
wherein said first data of a predefined storage area via data bus, are only send if and when
receiving a low signal at said command terminal of said MMC/SD-interface during
power-up process during the transmission of between 24 to 148, preferably between 60
20 and 100 and most preferably to 74 initialization clock cycles.

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
25 - 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

30 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

35 on a machine-readable medium for carrying out the steps of claim 8, 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.



32. Conputer program product for executing a nethod capable to boot a host
device froma 20 peripheral device having an MM/ SD-i nterface, conprising
program code sections stored on a machi ne-readabl e nedium for carrying out
the steps of claim?24, when said progras product is run on host device, a
peri pheral device having an MMCJ SD-interface or a system of host device
with an inserted peripheral device having an MMC/ SD-interface. 2533.
Conmput er data signal enbodied in a carrier wave and representing

i nstructi ddsComputeh dathesignek eabiddied liry aacahies t walevindegepsertipgansttuctiond, oehich

having an M ' f St.en |.GE, W [ e
peri pger al dev%k%ggﬁn@cgkgm% %ﬁ’tq%h%;%ré“%%ﬁﬂ?ﬁ%h%ﬂﬁ“@%@'wgﬁ%n& 24 to
be carried olystem3o3lost depigomathl an eerteddpsrinberat davirgbadag arMNK/RR-bisstaee]

from a periphasethe dRYS 6Ec1NAVS REbSRAMAuRD- | nterface, said host device
conprising: a power supply, a processor connected to said power supply, and

an MMC/ SD-interface connected to said processor and to said power supply,
sai d 35:\/|vq:4.so hethed ffac ®ovtirdgha fve deties Iﬁdﬁﬁasferﬁphdﬁﬂl alebids hawving slahaMIQUSD-
term nal s,

| ock i i th I t i : d Li W th
command ter ﬁ?%ﬁ af(ge W Ppgq“}’f“r 5%{%‘61 laﬁ%g%cgﬁ%s’ﬁlgnéﬂqﬁ’sda?g?ﬁl?&ﬁcg‘&? %r’]&rdlﬁa&}% g a
power to theledkrtermmahlsandfa cominghnd3ihe MY SDarmartdetefnainel, sad dhegletdtdongprising:
dt i nal said.. SD- - f '
rorhori ng. tho- daead R Ui it Rl AEE AU AT BeRAUR TG IPLA codilly AR |
boot abl e host desaidchastéayiesi vigsaid MIYIGT ¥R 3aerfogede diapesipherabdeyis®ssor i s

configured to serggndin%hgg)lékgjrgga%tﬁgag&1§%éjaﬁ@st device to said clock
termnal of said MM SDi

terface and to set the command term nal of said
MVC/ SD-i nt er f ate IH‘BR‘FOFI’@‘gElb%LW‘@Wb“ng 6&‘@%@%@@‘@% YISt ansni t ti ng bet ween
24 and 148, preferably between 60 and 100 and nost preferably 74
initializatipn cl ock cycles. .10 ) boot abl e host.device according to
ol 4P 3a- TS msoE SefinE Radiy TR Biar Brel nBnreg o8 Hobr RGO mPEak
si gnal fromcseinthnidost device to said clock termnals of said
MMC/ SD-interface as long as the MMC/ SD device starts to send the first data

via said data bus. ) _ ) ) _
16. A method according to claim 14, wherein said argument for the boot request is sent

during or directly after the CMDO phase.
20
17. A method according to claim 16, wherein said argument for a boot request comprises a

reset command during the CMDO phase.

18. A method according to claim 14, wherein argument for the boot request comprises an

25 argument for CMDO command.

19. A method according to claim 14, wherein argument for the boot réquest comprises an

argument for an amended CMDO0 command.

30 20. 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 14, 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.

35
21. 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



15 37. A bootable host device according to claim 34, wherein said processor
is configured to set the data bus termnals to low, to indicate a wwdth for
the data bus to be used for the transfer by a peripheral device having an
MMC/ SD-interface inserted in said MV 3B nterface. 20 38. A peripheral

devi ce havi ng an NNC/SDi nt erface configured for booting a bootabl e host

devi ce confi qured froma eDQeraf ﬁaew e gaw an

VMU S0 it or § b TR R o Ao B P e i wB b pflam
provi ded wi t propustes rierom st slevizgaa @aﬂimdmlsdamdem@atgaatbwwmﬂmtfsqe or a
clock l'ine ‘é‘%;&%nﬁofﬂo%&xﬁ&r xWItﬁ‘éﬂ in@Qkd eﬁ P&vﬁde}%wé%ggﬁmﬁqnfe%& nal ,

an peri pher evi ce control conn o sal interface, a
menory nodul e, connected to said perlpheral device controller, and

fowbte‘r gi tn 2§a§Qm9%f gh&grs@éngd%itﬂba@le@ QRtar &kﬂl&rwa@dwf gééélﬁdlgf @r;m&smels n@hfeﬂe
irs ata of  a predefined storage area via. a

start bit of VRHkcXsorted War 4ot dnEce, RRBRANGEcWAS a]&a M%@ 3@&%%%% of
sai d MM SD-gdysfer Bﬁﬁ@st aevizaivdtipad mbﬂécabemtﬁwral elevizd dhaamgcm NIMOVSID-mtérfiee
command ternjnal W nt er G during power-up. 3539. A

peri pher al dcexlllls%t«g‘eﬁ e@%f"gdﬁlﬁn %Pl?e Y %v\,her ein said peripheral device
controller is further configured to send said first data of a predefined

st ge amea ng..a |l ow signal at said conmmand
te?lrr(r?nal Q? éﬁﬁh%%%—% %Qgcl\gn gfg&h%%% dur i ng] power - up process
during the t%eaﬁ@ma%lﬁl@ﬁalérg'wmﬁé@ﬁw@ma pramegierselated te Bleypogbseqaerresolegisd 100

and nmost pref&had yrotiPof4 initialization clock cycles. 40. A

eri pheral device a cor to cl rein said i pheral device
Eont POI ler js - humber ogdat lines to be useg %r t}\ll\,nboot sector read, (i P

- clock frequency/timing mode to be used,
15 along with argument for the boot request from said host device to the MMC/SD-interface.

24. A method for booting a host device from a peripheral device having an MMC/SD-
interface with power terminals, a clock terminal with data bus terminals, a clock line with
a clock terminal and a command line with command terminal, said method comprising:
20 - receiving during an initialization procedure of the peripheral device an argument
for a boot request from said host device at said MMC/SD-interface of the
peripheral device,
- receiving a clock signal at the clock terminal, and
- sending data starting with a start bit of a data transmission to said host device via
25 said MMC/SD-interface, if and when boot data are stored in said peripheral

device.

25. A method according to claim 24, wherein said argument for a boot request comprises a

command.
30
26. A method according to claim 24, wherein said argument for the boot request is sent
during or directly after the CMDO phase.
27. A method according to claim 26, wherein said argument for a boot request comprises a
35 reset command during the CMDO phase.

28. A method according to claim 24, wherein argument for the boot request comprises an



S5further configured to: receive a |low signal at the data bus term nals of
said MMC/SD-interface, indicating a wwdth for the data bus to be used for
the transfer by, and sending said data using the indicated data bus w dth.
1041. A bootabl e host device configured0f or being booted froma peripheral
devi ce having an MMC/ SD i nterface, said host device conprising: a power

supply, a process ted to, said power supply, and an MMC/ SD-interface
connect ed to” Wﬁ&?&@&@@?(’%@l o sai d power supply, said MMJ SD-interface
havi ng 15power terminals, a data bus with data bus termnals, a clock line

with a clgg kAtrﬁétHb@%Lcoq'{iﬁﬂéﬁ - ‘%Sen %.h%&ﬁ’ TORAE Bt %c{i')%%t’ confiflisedrgh € n

sai d host "device I's con uring an init I zat'l on
process of t%éu@mtlf%@?%e@é@%DQﬁomﬁﬁent for a boot request from said
host; device via said MMC/ SD-interface to the peripheral device, and

noni toring.the data bus for tart bit of a data transm ssi.an. 42.
A boot abl d0Hb SR tad RETR R (4 Aitiheh SSmPGy SR e AOHDGH AGIEE <
configured fiadic2hspargnaersatigiedrs thefboot seghomie sekequeeﬁfont thaterapnydr i ses a

command. 43. A boot bI e st. devi,ce ac ordi.ng.to cI 4 wherein said
host device is co‘?‘ﬁm «gag{?gPeSt&bﬁ oéﬁ}bebrf*&ﬁtsecforr oot request that
is sent during- orclohh@cquwcyﬁtﬁmmgm(b@ t@lVE)@Sm&)se dataoranﬂrmSSlOboot abl e host

devjce accor&lbfa%wg s6la3h ke UIRC B Al AR kiRukGRvicE AN | gured for
usli ng an ar gunent or _a poot request npri ses reset command, sent
during the OV g#digicated parameters for transmlttmg data via sa1d data bus to said host device.

31. 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
15 claim 24, 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.

32. Computer program product for executing a method capable to boot a host device from a

20 peripheral device having an MMC/SD-interface, comprising program code sections stored
on a machine-readable medium for carrying out the steps of claim 24, 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.

25 33. 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 24 to be carried out.

30 34. A bootable host device configured for being booted from a peripheral device having an
MMC/SD-interface, said host device comprising:
- apower supply,
- aprocessor connected to said power supply, and
- an MMC/SD-interface connected to said processor and to said power supply, said
35 MMC/SD interface with 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 providing power to the terminals of said



33 46. A bootable host device according to claim4l, wherein said host
device is configured for using an argunent for the boot request conprising
an argunment for an amended CVDO conmand. 547. A bootabl e host device
according to claim4l, wherein said hostl device is configured for sending
additional argunents via said MMCJ/ SD-interface, said additional argunents

I ndi cating par related to the boot sequence. sel ect. h roup
of nunber “of AP RABEH an ele e e g RERrRE T Sud MMEE erfhc?
frequency/ ti m nlgrinpd®weo-ubetoubwd, arti0alonitgring tthe slatadbes domerstarf it bhe tadet
request from sai.g.hQst,device to said MMJ SD- interface. 48. A bootabl e

host device according to claima4l, wherein said host device is further
configured, to set the data bus termnals of said MMJ SD-interface to | ow,

for g ndi cati Abhobbdlvhedt el RE bR dfiate dm 340 PRerbinedid ﬁr’océs@& Lrnskeed 149

A peripheral devic onfigured for booting a boptabl e hast, devi,

confi gured % baer»ﬁg ok dron} 5 alﬁpsbéiﬁwﬁgépaﬂalﬁéﬁrc{sé,emgaﬁﬂdofﬁéqlﬁ? ﬁﬂM%(ﬁD-

gevice conprinsdrfage and bVEétShk icoimetahd c@micdrgirsaki MMHIBuRerfice rdutringlppwesupat a
us with data bus.termnals. a cl.oc ine wWth | o rm. nal

command 11 nehaReh (@SRl R RRE b aF, 24 i, P S abE PG 8 100
connect ed t carslanaokt pMEEr8blyi MMtieitihheadion 2ksk wpetes.y nodul e, connected to said
perjgpheral device controller, and

36. A bootable host device according to claim 34, wherein said processor is further
configured to send a clock signal from said host device to said clock terminals of said
MMC/SD-interface as long as the MMC/SD device starts to send the first data via said
data bus.

15

37. A bootable host device according to claim 34, 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.

20

38. A peripheral device having an MMC/SD-interface configured for booting a bootable host
device configured for being booted from a peripheral device having an MMC/SD-
interface, said peripheral device comprising:
an MMC/SD-interface, provided with power terminals,

25 a data bus with data bus terminals,
a clock line with a clock terminal and
a command line with command terminal,
an peripheral device controller, connected to said MMC/SD-interface,
a memory module, connected to said peripheral device controller, and

30 wherein said peripheral device controller is configured for sending the first data of a
predefined storage area via a data bus, starting with a start bit of the first data frame, when
receiving power at the terminals of said MMC/SD-interface of said peripheral device, and

a low signal a the command terminal of said MMC/SD-interface during power-up.

35 39. A peripheral device according to claim 38, wherein said peripheral device controller is
further configured to send said first data of a predefined storage area via data bus, only
when receiving a low signal at said command terminal of said MMC/SD-interface before



wherein said peripheral device being configured for sending data starting
wth a start bit of a data transm ssion via said MMC/ 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 said host device at said
MMC/ SD-i nterface of the peripheral device, and when 30receiving a clock
signal at the clock line. 50. A peripheral device according to claim 49,
wher ei n sai dorp@HinghRvedr-UPepiogess gdhe dranpgispigntdiretwentf 24 ta 448t prefesddy ve
an ar gunent fdkedh d00Q1 108G SosE HRRIABTY RE7RAinHIIBRNGh 880 cled Peripheral
device according to claim49, wherein said peripheral device controller is
further configured to receive an argunent for a boot request during or
directly abt&rmpetipRerfM¥Pighaserding3th 82im ASpehéfehiesad pepticest daoicercdhtnlldrds

cl aiim 51, Wqﬁh &Qms iqe?§§ipheral device controller is further configured
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sai d_peri phega, SeihufaRb blistd foP uleHfhbRE peoRl oured to receive an
argunent for a_ boot request conprising an argunent for CMDO command. 1054.
A peri pher alseadipg sdd datagsimgibe indicaiedidatadms Wik ei n sai d peri pheral device
controller is further configured to receive an argunent for a boot request

conpri sing.ap,ar nt for. an nde co d. 55.. ri pheral. device
acadr d nggi-dg degfRieAst %Vé?f‘em?égr% fgég%ﬁm@%@w@%ﬁ?@@ﬁ?@?@ qying an
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a processar connec id. POWET su h .
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to be used f\gf1ct/BB-ihfds Bivind056. A peripheral device according to claim
49, wherein s{\adl" d pelrfeg%eravmevi ce controller is further configured to

redéi ve al ongPWeHempigdsent for the boot request from said host device,

addi tional ar gusmmus withdaddsi@niadianet ers related to the boot sequence
selected fromt ngnben of data lines to be used for the boot

e group, of
sector read, &fi Cl?%ﬁ?&%kaf‘il EmiPakatti ng node to be used, and is further
configured t oasenthasdliitle dathaonintandatrchinklf andous to said host device

according t thse?e'ilq sailf ?1'05"[%691%6 RALAR treeﬁ%c')r
20 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.

42. A bootable host device according to claim 41, wherein said host device is configured for

25 using an argument for a boot request that comprises a command.

43. A bootable host device according to claim 41, wherein said host device is configured for

using an argument for the boot request that is sent during or directly after the CMDO

phase.
30
44. A bootable host device according to claim 43, wherein said host device is configured for
using an argument for a boot request that comprises a reset command sent during the
CMDO phase.
35 45. A bootable host device according to claim 41, wherein said host device is configured for

using an argument for the boot request comprising an argument for CMDO command.



30 57. A bootable host device configured for being booted from an

peri pheral device having an MMC/ SD interface, wherein said peripheral
device is provided with an Qperation Condition Register with an additi onal
argunent for a boot request, said host 3device conprising 35a power supply,
a processor connected to said power supply, and an MMJ SD-i nterface

connected to said g\};)cessor and to said power supply, said
MV SD- i nt*8r £ deatahiehoshdpaemerccoising elam 41, dﬁteéﬁlﬁﬁ%ld\hoﬁweﬂ&ieds perfigured for

termnals, ausidg@sKadgutRniVor ihéb6dtasduckesdthpading2 i argufRATNFER Gnldnit@d¥d TMDO
command term nal, wherein said host device is configured for

sendi ng af t ef° n?nﬂ‘?rldl alization of an peripheral device having an MM/ SD

i nterface an 5argunent for a boot request to said MM/ SD-interface, and
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i nterface cowndigarasditioel pemvmients wiabsrdd MW/ Dsinterface, daid @édlb@mﬁ i aygeraents or

bei ng boot ectnalwmga&raﬁétbmaa@h t@m\élb%t &aﬁéﬂw sél@ct%/@oﬁﬂhb {g%&%f JiCe, wherein
sai d peripheral device |§%tarow Qper at1 on Condi Regi ster with

an additional ar gurRist of data Lingiget er“é‘“cﬂJ §f esbéﬁoﬂsﬁ%}rl ¢adered device conprising
an MVC/SDi nterfaﬁ@kmﬂiﬁﬁdy&hﬁ@gmnobem@mal s, a data bus with data bus
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Condltlon Regiesther., connected to said MM SD-interface, and

48. A bootable host device according to claim 41, wherein said host device is further
configured, to set the data bus terminals of said MMC/SD-interface to low, for indicating
15 a width for the data bus to be used for the transfer.

49. A peripheral device configured for booting a bootable host device configured for being
booted from an peripheral device, said peripheral device comprising
an MMC/SD-interface, comprising
20 power terminals,
a data bus with data bus terminals,
a clock line with a clock terminal and
a command line with command terminal,
a peripheral device controller, connected to said MMC/SD-interface,
25 a memory module, connected to said peripheral device controller, and
wherein said peripheral device 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
30 receiving a clock signal at the clock line.

50. A peripheral device according to claim 49, wherein said peripheral device controller is

further configured to receive an argument for a boot request comprising a command.

35 51. A peripheral device according to claim 49, wherein said peripheral device controller is
further configured to receive an argument for a boot request during or directly after the
CMDO phase.




a nmenory nodul e, connected to said peripheral device controller,

wherein said peripheral device is provided in the Operation Condition

Regi ster with an 20additional argunent for a boot request, and said

peri pheral device being configured for 3deceiving after an initialization
procedure an peripheral device an argunent for a boot request at the

peri pheral device, and retrieving and sendi ng boot data fromthe peripheral
device nmenory nodule via said MMJ SD-interface to said host device. 25 59.
A peri pheﬁal Adwewipberahderi cegacnrdidg"fcSBainm t5é s Whmeim@cbpdﬁpig:rdloie&icaiamn&&ller is
wherein sai dfugﬁgtr c%tnﬁ eﬁ:%'fjéchlvggn%g%in? ‘ta'for l;(ﬁt e%'ggst%{ngl H?lﬂ% a r9§et @0@91[3
request is inplement ware C npone onnect

i npl enent ed $uingahCHERG phase-al  devi ce cont roller. 30 60. A peripheral
devisce having an MMC/ SD i nterface accor ding to claim58, wherein said

Oper ati on dition Register wth s rgu nt for a uest

i npl enment égo ‘SSPGE‘B ‘t"@a‘? 1GRHPHYE W é’lni‘ Rel Pre’d’e%‘ Ee"&g’rﬁ’f d{ei"gF Contmﬁer 18
further configured to receive an argument for a boot request comprising an argument for
CMDO0 command. ’

10 54. A peripheral device according to claim 49, wherein said peripheral device controller is
further configured to receive an argument for a boot request comprising an argument for

an amended CMDO command.

55. A peripheral device according to claim 49, wherein said peripheral device controller is
15 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.

20 56. A peripheral device according to claim 49, 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

number of data lines to be used for the boot sector read, and

25 clock frequency/timing mode to be used, and

is further configured to send said data via said data bus to said host device according to

said indicated parameters.

30
57. 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
35 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
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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.

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

A peripheral device having an MMC/SD interface according to claim 58, 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.

A peripheral device having an MMC/SD interface according to claim 58, wherein said
Operation Condition Register with said argument for a boot request is implemented as

software running in peripheral device controller.




