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5 Technical Field The present invention relates to a
card and a host device, and relates, for exanpl-e—to-
checki ng of operating voltage and capacity of the
rerory Sar and Tost device” 10 gackground vt 1 [N
recent years, a menory card, whiéh is one type of :
renovabl e storage device, has been heavily used in *159159*
various portable el ectronic devices such as persena
conputers, PDAs, camer&sE &nd Robi FeTphoRe¥. PC:cards
15 and snall-size SD (tradenmark) cards draw nmuch memlnllmmmm
attention as nenory cards. The SD (trademark) card
a menory card which h f4; card i *GOONN2*
controller and the Ii%%“%ﬂitgfpﬁ¥§gﬁgxfgﬁ%esigned in
particular to neet the demands of increased
conpactness, |l arger 20 capacities and hi gher speeds.
Conventional |l y, an operatiragnMettageiefiqa nenory card
and its host device has been 3.3 V (high voltage)
range and has suppent ethaenvidagectange toom 2ardVah® a host
3.6 V. Demand has arisen for operation with a | ower 25
vol t &#RVider axanptkates, 1£Sr \exdmml ¢ ot ¢ agedckimgeofin
ot her words, whi'ch supports a voltage range of 1.65 V
to LQﬂ?Nﬁt¥Qﬁ %Q%ﬁﬁg%_and capacity of the memory card and
host device.

Background Art

In recent years, a memory card, which is one type
of removable storage device, has been heavily used in
various portable electronic devices such as personal
computers, PDAs, cameras,'and mobile phones. PC cards
and small-size SD (trademark) cards draw much attention
as memory cards. The SD (trademark) card is a memory
card which has a flash memory, a card controller and
the like built-in, and is designed in particular to
meet the demands of increased compactness, larger
capacities and higher speeds.

Conventionally, an.operating voltage of a memory
card and its host device has been 3.3 V (high voltage)
range and has supported a voltage range from 2.7 V to
3.6 V. Demand has arisen for operation with a lower
:Voltage, for example, in 1.8 V (low voltage) range, in
other words, which supports a voltage range of 1.65 V

to 1.95 V, for example.
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2 In addition, the capacity of a conventional nenory
card is not sufficient for storing |large vol unes of
data, and a SD (trademark) card which store |arge

vol unmes of data is desired. 5 Disclosure of Invention
According to an aspect of the present invention,

there is provided a host device configured to read and
wite information fromand into & card and to supply a
supply voltage that belong to a first voltage range or
10 a second voltage range which is |ower than the
first voIF%géd?égb%?rtH%eh6§Pa9é§Vc@fcénﬁPQU?éGiPBal memory
issue_ to, the card gfvolta e_identification command

i ncl uding %° Vot t 3y Jr%h@régi beht PFPEAET on2 B8R YORUMER OF
j . j n
oher 1L TEME e U8\ Lo dNEER) GERET  PRLERORSEE, 1 8Ree

wherein 15 the vo ge range %d%%

i ncl udosund of0f aLLon: d AL cALLAYG whi ch one of the
first voltage range and the second voltage range the

supply vol tage bel ongsscibsuekr gk dgt,eatign section
has a pattern configured to enable the card which has

recei ved thec@dind tagean despedt cati oheCpavBafitt Onvention,
detect errors in the voltage identification conmand,

and tthersheck partieted sdurstonddrasca preSigupad tesnread and
According to an aspect of the present invention,

t her &5 §rigvh AaeR tal arfor @onprd si e a2 nemod yandi th. supply a
25 stores information and a controller to control the

menorPRRe YA P Hoi T o st B dnfir et verteree tharge or

't'hZf’ dhin a first voltage range,, or,at a voltage ..

voltage range, the hpst device configured to issue to
the card a voltage identification command including a
voltage range identification section, an error
detection section, and a check pattern section, wherein
the voltage range identification section includes
information indicating which one of the first voltage
range and the second voltage range the supply voltage
belongs, the error detection section has a pattern
configured to enable the card which has received the
voltage identification command to detect errors in the
voltage identification command, and the check pattern
section has a preset pattern.

According to an aspect of the present invention,
there is provided a card comprising a memory which
stores information and a controller to control the
memory, the card being operable at only a voltage that

lies within a first voltage range, or at a voltage that



10

15

20

25

3 lies within the first voltage range and a vol tage

that lies within a second voltage range which is

| oner than the first voltage range, and the card

being supplied wth a voltage identification command
including. a 5 voltage range identification section, an
error detection section, and a check pattern section,
wherein, the card issues a respodse including a

voltage range identification section and an error
detectjon section or _a check pattern section in

respons®St B then 18Nvof t Ak Vaégﬁg¢iE%@g%naeénﬁaﬁa}tﬁa@ that

vol t age raﬂgghbldent|f|cgtlOT%%Sgggggggaﬁégghrfgpggagr than

has the" $af At Fer n°38%t hd
T titieat ! ) | n f i cation.
ot CBHESD PEEL00 DtnalCaN LAY ABLLAL "ELERN o

has aﬂp@ﬁtgr@oyegéégy&@ﬁtlPiéét§8§bé§mﬁaﬁﬁviﬁ€l¥§£ﬁg a

has received the response to detect errors in

I eSPoRSEs a @@ drihge Cheskt PAL ¢ £F Non SEEEE OO Of at herror
response has the sane pattern as the check pattern of

the vidtageiodesntdtlcaf i omd conmmeadk pBttefnDesctiphj on

of Drawings 20 FIG 1 is a diagramschematically
showivite N nailme pard sisfuas car despanse hostldéivngea voltage
according to a first enbodi nent of the present .

i nvertdit Fientpficeiich ayp@hi ehohgetagmror detection

arrangenment of a N@g? t ge_flash mepory, in the nenory
card sget:cctolr%"l1 o td © ]fi‘% Fr75t tnbotitheht . TEPRPNSS O the
ShoVS LTS, O COIBIS ASTUES, Dl f 6o DL ranse
identification section of the response has the same
pattern as the voltage range identification section of
the voltage identification command, the error detection
seétion of the response has a pattern configured to
enable a device which has received the response to
detect errors in the response, and the check pattern
section of the response has the same pattern as the
check pattern of the voltage identification command.
Brief Description of Drawings
FIG. 1 is a diagram schematically showing the main
parts of a card and a host device according to a first
embodiment of the present invention.
FIG. 2 is a diagram showing data arrangement of a
NAND type flash memory in the memory card according to
the first embodiment.

FIG. 3 shows an example of commands issued by the

host device up until immediately before memory
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4 initialization. FIG 4 is a diagram show ng the

main parts of the content of a voltage check conmand.

FIG 5 is a diagramshowing the main parts of the 5
content of a response to the voltage check conmand.

FIG 6 is a flowhart show ng a process for checking

an operating voltage range in the case where the host

devi ce operates in a high voltagé range. FIG 7 is a
flowchart of a process for checking an 10 operating

volta e,rahge in the case where the host device

oper at @5 1Al 4Z2fbWPlol tage range. FIG 8 is a diagram
showi ng th in parts of the ontent of a nenory
Unitializat FBn Gomiafd agEsrli AGONeNSathEcBAdn Patts of the
enbodi f_£h ' tLon. 15 FIG 9 is a
diagr%ﬁ?@ %gﬁﬁg %hggﬁggﬁép%?%ggo?g?ﬂ%ngéontent of a
response terghe YakBLtLal i I -

according to thg”ﬁgﬁ%nghgﬁ%éﬂiEéﬁ??gﬁ.&ﬁgqgg?g garts of the
fl onwchaite SHOME NG Be 8BEMEY tbNthéalbZ8hEON-PEOLCSSmmand.
according to the second 20 enbodi nent of the

i nventi on. FBest 6 Mbdeaf bt oCahaytngh@utntyhe pp¥estksoRor
Enbodi nents of the present invention will be
descréhreking tée sotianimg wibhagef eargeeitothdecase where
acconmpanyi ng drawi ngs. Note that the structural 25

el engrits 13t FRVECSUPREEMES Rl iy 2 heighneci umeei panaad

configurat] in the follow ng description are .
assi gned #ﬂg‘sgnésn% %?%?hﬁgﬁ PEpRabPedcEBEcEPPL FBACKINng an

I's F”&B@f&%&ng voltage range in the case where the host
device operates in a low volﬁage range.

FIG. 8 is a diagram showing the main parts of the
content of a memory initialization command according to
a second embodiment of the present invention.

FIG. 9 is a diagram showing the main parts of the
content of a response to the memory initialization
command according to the second embodiment.

FIG. 10 is a flowchart showing a memory
initialization process according to the second
embodiment of the invention.

Best Mode for Carrying Out the Invention

Embodiments of the present invention will be
described in the following with reference to the
accompanying drawings. Note that the structural
elements that have substantially the same function and

configuration in the following description are assigned

the same numbers, and repeated description is provided



10

15

20

25

5 only when necessary. (First Enbodinent) A first
enbodi nent relates to reciprocal checking of an
operating vol tage range which a host device and a 5
card support. It is expected that when a card which
can operate in lowvoltage is realized, a card that
supports only high voltage operﬁtion (hi gh voltage
card), a card that supports high voltage and | ow
vol t age (dual -voltage 10 card), and a host device that

supplief Iomlvoltage and a host device that supplies
hi gh VotY age“ xSt P ¥arket. As a result, when the

host Vige é@@édiﬁgg%}es | ow vol tage (I ow voltage

host device) and gh 15 voltage card are used

together, gphe;foll owhpgiREQP! €O, BRY 8N L8 pYBLR18checking
card is inserted into the host device, 1t IS

i nitictizedopyreomands1{s9 theghoshicHeyi B8st AletN€e and a
initialization, the host device issues to the card

cometdsd foippehui ring information in a 20 register

that stores information relating to operation
condi ti onsIthas espproeddedainwhbhe sardrdThbihbstan operate
devi ce can acquire informati on on the voltage

support etPv byothedeatl Feohi the. | Af 6RAat Fbat $WeRcrke only
i nformation {elatin to the ggeration 25 condi tions

i s adtilt et THES HPRT Tbt PAgENESR dVBpERAReSA T BY  a®1 BAFd that

YO 20G ROVEL BUDPI Yol 182, 1ot 2UDBL LEg. 20 U1 BV B
card), and a host device that supplies'low voltage and
a host device that supplies high voltage exist in
market.

As a result, when the host device that supplies
low voltage (low voltage host deVice) and the high
voltage card are used together, the following problems
may arise. When a card is inserted into the host
device, it is initialized by commands from the host
device. At the initialization, the host device issues
to the card commands for acquiring informatidn in a
register that stores information relating to operation
conditions that is provided in the card. The host
device can acquire information on the voltage supported
by the card from the information.

When the information relating to the operation
conditions is acquired, the high voltage card operates
by a low voltage power supply that a host supplies and

outputs information from the operation conditions
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6 register even though it does not support a |ow

vol tage operation. However, the validity of

transm ssion/reception of the operation conditions
regi ster informati on cannot be guaranteed because the
5 card operates by a voltage which it does not
support. For this reason, the hgst device attenpts
initialization of the inserted c&d and in the case
where the initialization fails to know t hat the card

does not, support the | ow volt eration. 10 Note
that Whehst %g CHFYeht Py I“ﬁo‘il eﬂe PSRRIt stiphPY e¥oltage

hi gh voltaeand he two-v taecrda used
t oget Her” ?qlhe |ﬁowev%3é‘rt$% \9? Jp‘?l]o eft because both

can qgﬁ%@%ﬁﬁgg Qﬁgpeggéﬁfﬁﬁ {Ig%e §Qﬁ5ﬁcéé ditions

shows the main parts o 5 car ost evi ce

accorﬁgjﬁbﬁékth@féfﬁ§ﬁ1§ﬁb@ghﬁ@@tbe0&u$P§n&@¥§”§é@Quse the
As shown in FIG 1, the card 1 includes a nenory 3

and ecaxﬂcbp&mﬁt@&lﬁy & . vdheagarwhdcis uppoddsSs omdy Support.
hi gh vol tage operation (for exanple, 3.3 V) or

suppdras Hoth heghovol tlagehand dediteova viodhmge

operations (for exanple, 1.8 V). Note that |ow voltage
oper attionigbiersion rof elhe tinsehed therdaand iAn aplte t bese
host device 2 are configured to support a voltage

r angé’ 1 ict uib‘?%glril%l"’bl{%‘bho%sfall%% ts)Dt]E)m?L"" o5& t}: card
Simlarl t he hi gh [t t f 25 t hat
The. (R UG T Hoot 6 ot e v ol st € O TEe e to
fgpport a ééagﬁ {aﬁgg%lPﬁéug$gg?§%gona£SH8 tagegige that

yplca e range o e operati
supplles high voltage and the two-voltage card are used

together, there is no particular problem because both
can operate at high voltage.

FIG. 1 schematically shows the main parts of the
card and host device according to the first embodiment
of fhe invention. As shown in FIG. 1, the card 1
includes a memory 3 and a card controller 4.

The card 1 supports only a high ?oltage operation
(for example, 3.3 V) or supports both high voltage and
low voltage operations (for example, 1.8 V). Note that
low voltage operation refers, in reality, that the card
1 and the host device 2 are configured to support a
voltage range including 1.8 V (such as 1.65 V to
1.95 V). Similarly, the high voltage operation refers
that the card 1 and the host device 2 are configured to
support a voltage range including 3.3 V (such as 2.7 V

to 3.6 V). Typically, the range of the operating



7 voltage itself is the sane for both the card 1 and
the host device 2. An unused voltage region is

provi ded between the |ow voltage range and the high
voltage range. 5 The host device 2 includes a voltage
supply section 5, a read/wite section 6, and a _
command control section 7. The vpltage supply section
5 operates with a high voltage or |ow voltage power
source potential Vdd, and the power source potentia

10 vdd dac potential Vss are supplied to the
card.v?zgaQSaaﬁ%E??el§e Foﬁager3863%85$atPFOEFFﬁe1 and the
card d Ltes,datq_o e rd 1. The conmmand .
contrgfggegg%%%g72fra%§ng gsgﬁdvﬁgggﬁ$e§egéﬁ§aﬁéspgﬁglded
respopsegetn and ﬁBanE@%aﬁérQa%geR%E%r%ﬁ%ehQ%ﬂE@%h%a e

15 11, 12, 13, 14 and 17 wi'll be“explained in~a secon
enbodrarge. A NAND type flash menory may be used as

the menory 3. FIG 2 shows arrangenent of data in the

5 NAND type TheashswerenyceEachnpagelesf at ke INANR tsyp@ly

flash menory 20 11 has 2122 Bytes ((512 Bytes data
menor §eseépioh, +a I6aBywesteedantant $ectndnk xodjnand
and 128 Eages form one erasure unit (256 kBytes + 8
kByt eS§" ¥ﬁlaﬂﬁFFF6ﬁ,7theTNﬁNDOﬂ§9§ef§H§ﬁlﬁeﬁﬁﬁy}2m 5
has a age buffeg 21A for ingutting and outputting
dat a ?%?5 LS8 Whi"f fofit PReVPFA8ASNBAOLYY TRE CAEROPYWET

i byffer 21A is 2112 Byt 204 .
carscliyelt SREOOnIVLE ML BAEE-DH e e

10 the Iy4g, at&es PAYGmon potential Vss are supplied to the
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card. The read/write section 6 reads data from the
card 1 and writes data onto the card 1. The command
control section 7 transmits and receives commands and
responses to and from the card 1. Reference numerals
11, 12, 13, 14 and 17 will be explained in a second
embodiment.

A NAND type flash memory may be used.as the memory
3. FIG. 2 shows arrangement of data in the NAND type
flash memory. Each page of the NAND type flash memory
11 has 2122 Bytes ((512 Bytes data memory section +
16 Bytes redundant section) x 4), and 128 pages form
cne erasure unit (256 kBytes + 8 kBytes).

In addition, the NAND type flash memory 21 has a
page buffer 21A for inputting and outputting data into
and from the flash memory. The memory capacity of the
page buffer 21A is 2112 Bytes (2048 Bytes + 64 Bytes).

At the time of data writing and the like, the page
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8 buffer 21A perforns processing of inputting and
outputting data into and fromthe flash nenory in 1
page units corresponding to its own capacity. Wen the
menory capacity of the NAND flash nmenmory 5 21 is, for
exanple, 1 Goit, the nunber of 256-kByte bl ocks
(erasure units) is 512. In addition, the NAND fl ash
menory 21 is manufactured by usiﬁg, for exanpl e,

0. 09-m process technol ogy. That is, the design rule

ft ND flash menory 21 is less than 0.1 m
20 wSweRrF e RratERaonr n@ﬁ?géﬁﬁi\ggt‘ﬁg Laget whadeabhie

P L.l 56: kByte bl pc ut nstruction .
Shan SECHOLLhE 84200 KR! S PEK E&%F)E?%,Shami%9ﬁéyfa 1
bl j I d o actlc is
oo Pade PR BGIAREBGRONSIAE 6 aChh Bin B Boe e Mhkiror y

15 SeCtiOnWHeﬂﬁtgétﬂémBEgUBQ%Q&i§§CEE0@%e ﬂﬂgDsglgggeﬁemory
formone deletion unit (16 kBytes + 0.5 kBytes (k is

1024)21 I hs adfib t | ©@Ramp he, NANEL { t astheenbtye 21o FBYS BekByte

bi nary nmenory which stores 1 bit of information in one
menoryleeks , (erasmye benatsul 15 - YAk ue enadgivwhbch 20e NAND
stores 2 bits or nore of information in one nmenory

cel | .Ehext memerynili b ipanvbrchereddonsingng hefearexdmple,
and the gost device 2 in FIG 1 will be described wth
ref erenite Wb RIS kLo ey i ni Thal i vau i e ploeeer rule

25 10k leg A oL PrPESSR 8, D117, an Ut Lo 81
innEdiatelMe?ﬁ&ﬁife?Egﬁéye$g$5i3é£€aékgﬂsm{%é Qgse where the
erasure unit is a 256-kByte block, but construction
such that the erasure unit is, for example, a 16-kByte
block is also advantageous in practical use. In this
case, each page has 528 Bytes ((512 Bytes data memory

section + 16 Bytes redundant section), and 32 pages
form one deletion unit (16 kBytes + 0.5 kBytes (k is
1024). 1In addition, the NAND flash memory 21 may be a
binary memory which stores 1 bit of information in one
memory cell, or may be a multi~value memory which
stores 2 bits or more of information in one memory
cell.

Next, the initialization method using the card 1
and the host device 2 in FIG. 1 will be described with
reference to FIGS. 3 to 7. The initialization process
includes various processings. First, .an outline of
commands issued by the host device 2 up until

immediately before memory initialization will be



9 described. FIG 3 shows an exanpl e of the conmands

i ssued by the host device 2 up until imediately

before menory initialization. Note that the card 1

and the nenory 2 operates with the operating voltage

until 5 information is acquired fromthe operation

conditions register of the nenory 2 by a nenory

initialization conmand described hereinafter. Duri ng

this time, the card 1 nust be operable by t he

operatin voltage hown in_FI G e

|n|t|%?|§a%|on |sFi€§ ?a??%ﬁs ?ﬂeeﬁ8@P18e9?c8h§ Feufiaeds

ares d VDRt o irecu n. - :
£l GoamBDd. (VDR L ogboeel o1 LEuLERilNikREEAED1 ) before

Next , I ssues a vol tage chec
com&ngmgpvlnih@awmngnl S RoBEW:MakNthEdUEed 1 and the
command in this enbodinent. For this reason, the 15
convenémongl 2 capdritdoesinnt thécegétaelhbevMchgeuntil
check command CMDV, and even if it receives this
comuaimiformatbes netasenidrbackramr eBponpertdidhechoditions
device 2. The host device 2 and the card 1 can check

t he o{fé@hﬂﬁg 96| thgem¢mperatihy sonemgeyrangejadzation
support ed each other using the voltage check
connﬁﬁammﬁw% e?ﬁﬁl?%ﬁlﬁ?B%éPaéﬁééklnBuﬁéPﬁthﬁﬁlFlB@' the

d be det | h ft
o s b MugE | oPL b IR LY e T Sherrbablr kETEEPE:

expanded fﬁgnéﬁoggt§n eLags ZéheHngB an&agﬁbﬁgﬁtls

device 2 issues an initialization

10 the cg%gréedSUQﬁngsgélaevﬁee QnEEEQEEZQtEQEeEOHHHHQnd CMDR
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for the nenory 1 is supplied
to reset circuits in the card 1.

Next, the host device 2 issues a voltage check
command CMDV. The command is a newly introduced
command in this embodiment. For this reason, the
conventional card 1 does not recognize the voltage
check command CMDV, and even 1f it receives this
command, it does not send back a response to the host
device 2. The host device 2 and the card 1 can check
the operating voltage (operating voltage range)
supported by each other using the voltage check command
CMDV. The reciprocal checking method will be described
in detail hereinafter.

Next, 1f the card 1, for example, supports various
I/0 functions that are expanded from a data storage
function, the host device 2 issues an initialization
command CMDIO to the card 1. Subsequently, an

initialization command for the memory 1 1s supplied.
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10 Menory initialization will be described using the
second enbodi nent. Now, the voltage check conmand CVDV
will be described. FIG 4 shows the main parts of the
content 5 of the voltage check command CMVMDV. As shown
in FIG 4, the voltage check command CMDV has at | east
a check pattern section CPS an & vol tage range
identification section VOLS. The’ vol tage range
identification section VOLS has a pattern which

sho wh the 10 t t
U EhYaS 1o rhet Dot 08 a0y host dedtee 2osuerent g
The cggggngaéﬁggg ﬁgﬁ£|on CPS and the voltage range

i dentTTication Section VOLS can have any nunber of
bits. Howeysl, thel$opEgher aflext PahmbAE EQADLOW: A9 éé

conditions are satisfied.” Nanely, as described in th

fol |l oxdsgribbe. operat i tpns@&wgh@hsorsgldeyaees20anehéh@ontent

card 1 exam ne whether the bit pattern of the voltage

rangeof dem¢ i ¥o tabgoncsecki comveh$ ombeh ORsnshown in FIG. 4,

check the operating voltage range for each other. For

t hi s 2e reakonge t hleecheckmpand efMDE esa s oat CPSaanyabeheck

for exanple, about 8 bits and the vol tage range

|dent?#?%%fnoﬁeg%b??O%PQKEEQn%yV%éta@%rré&@ﬁp# enébéHFatlon
bits in order.to avoid ipcorrect recognition whe

the SRETETR TORS thi biseee GROEnanaee GUENEbL hGREa0n section

The AgeriEgc, sesLian, QLDER a0 LOgex (AL LOSILLEK 0,

Comnwm%ﬂﬁhev1ce 2 supports a low voltage operation or a
high voltage operation.

The check pattern section CPS and the voltage
range identification section VOLS can have any number
of bits. However, it is preferable that the following
conditions are satisfied. Namely, as described in the
following, the operation of the host device 2 and the
card 1 examine whether the bit pattern of the voltage
range identification section VOLS match or not to check
the operating voltage range for each other. For this
reason, the check pattern section CPS may be, for
example, about 8 bits and the voltage range
identification section VOLS may be, for example, about
4 bits in order to avoid incorrect recognition when the
pattern for this section changes due to nhoise. The
command section CM has an index for identifying this
command.

In order to check whether or not the command is



11 correctly transmtted fromthe host device 2 to

the card 1, the voltage check command CMDV has an

error detection code section ED which uses an error
detection code section ED using an error detection

code or the 5 Iike such as CRC (Cycl e Redundancy

Check). The card 1 can detect an error inside the

vol tage check command CMDV by }ng the error

detection code. FIG 5 shows the main parts of the

cont ent of response, to the voltage check co nd
VDV, RS SRONA 1 Biinadcy g,rOfE‘hEh?e%%Eséech?h to the
V0|taggrgh?cktﬁggggrgaggcégggﬁ Qémkgggtc§D$h§g§ an error
pattern_secflon -and a voltage rangeé

i dentydigcation §§&é'QQc@g%ﬁ“EEthE@ﬁdugesfgﬁngr%RE detection
sane bit pattern as the voltage check comand V in

the chegk pattesn S88CLEORg CPA c2Pgrf QEPB-t D60 16088MBr the
bit pattern as the voltage range identification

5 sect i bhk&ChSch nas herRvol ¢ agee r ROGEnd deay i Cheakj On The card 1
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section VOLA to thereby send a response to the host

devi cean Theteespansernay havedantleerooldaegyecthenk codemand
section ED as in the case of the voltage check command

20 CNEXPV Thie WasRI delye cer oEafeset ipe epdor detection
code or coPrgre the response with the command to

det er mi ne t heyShHatehtif B dRrPebtdePEcther FBRESPR of 2
the r n of the voliage check, conmand . Next,
descrﬁ%ﬁg%ﬁgﬁﬁT? %ng%%%g?% %b%%%h%%mT%HdEQG@%Ichg?h%hown
host devige 25ang th eck,t rafl

vol t age range Mh?%% §%£§§%%%e§98€%%0€§%t%€5 %@%ﬁg %%%mand
vol t agec chesk gomange VM e JRep PEOLLSSsection CPA and a

voltage range identification section VOLA. The card 1
forms the same bit pattern as the voltage check command
CMDV in the check pattern section CPA, and forms the
same bit pattern as the voltage range identification
section VOLS in the voltage range identification
section VOLA to thereby send a response to the host
device. The response may have an error detection code
section ED as in the case of the voltage check command
CMDV. The host device 2 can use the error detection
code or compare the response with the command to
determine if they match in order to detect errors in
the response of the voltage check command CMDV.

Next, description will be given to a method in
which the host device 2 and the card 1 check the
operating voltage range whiéh each other supports by

using the voltage check command CMDV. The process
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12 differs depending on a high voltage range
operation or a |ow voltage range operation. First,
the process of the high voltage range operation wl|
be described. FIG 6 is a flowhart showi ng a process
for checking 5 the operating voltage range when the
host device 2 operates in the thh vol tage range. As
shown in FIG 6, the host device 2 issues the voltage
check command CMDV to the card 1 in step ST1. In step
ST2, éhg host device 2 determ nes ether 10 or not

t her %F?e%%%%% 1pg PRedvBFERgEC Eé@ﬁ EBR#gngPeration or
CNDV desci bed above, the ggxent ona gﬁd dge ess of
not recognlze #%% vo??% 2ormand V, and thas® ©

does ot Plf'&Hevé‘lEgéQOP%gé°o£Q§a€98HawgllFEé BQ‘sgrlbed.

reason, the” host ice 2°determ nes that the car

is 157nOt @ 19w VelERgRacar hoRinkNaObhekeWsr €8x khecking
determi nes that the process by the high voltage

oper ath®noga@nabengond L bagd, ranget akes the neporyevice 2
initialization process. The nenory initialization
procespemtées bendeserhbed volthgesesogd. enbedshent. 120
Meanwhi | e, when the card 1 under initialization is

the c&k@- of/ thie kpdbdimEnts £héssued thserdsthbaekchhek
response shown in FIG 5 to the host device 2. At this
step,C?Wﬁ?%%r%ﬂqyfF?s?h%bgéFge% dnpPEePabtérn of the

Vol tage chEQk® EGRANG" CHDY. "PRen =P RE%cAr dorotBnagS vhether
back she,sesponse i g, hasfhe SATE, I LPALLEM 1B%, comnand

this pat ernin age range i den |ca _
CMDV. As described above, the conventional card does

not recognize the voltage check command CMDV, and thus
does not issue a response to the command. For this
reason, the host device 2 determines that the card 1 is
.not a low voltage card, or in other words, it
determines that the process by the high voltage
operation can be continued, and takes the memory
initialization process. The memory initialization
process will be described in the second embodiment.
Meanwhile, when the card 1 under initialization. is
the card of this embodiment, the card 1 sends back the
response shown in FIG. 5 to the host device 2. At this
step, the card 1 first observes a bit pattern of the
voltage range identification section VOLS of the
voltage check command CMDV. Then, the card 1 sends
back the response which has the same bit pattern as

this bit pattern in the voltage range identification
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13 section VOLA. Next, in step ST3, the host device 2
checks the matching of the pattern of the voltage
range identification section VOLA in the response and
the 5 pattern of the voltage range identification
section VOLS in the voltage check command CMDV. Wen
these pattern match, the host device 2 determ nes
that the card 1 is a new card fbi which the vol t age
check connand CVDV can be checked and that the

operat i g ﬁﬁ%tage range of the host device 2 is
suppor t &4t °" sV lif't aneousl y, the host device 2 executes

CRC check gr chegks _that t pattern of
response ﬁa?ches tﬁ “Bi ¢ pét?iérnR t tHeY 68 8heCks the

CDnS%HQ@@ELM ofttﬁéngQﬁt&PﬂfbfnﬁﬁﬁtOQE LOE rapge,

transn153|on and reception 15 of the voltage c
Connaﬂﬂeﬁ$@5&§5€16§|éé@fﬁ@n'Voiﬂelﬁa§§eoie§pQH§ean§ the
with an error detection code in a conmand, the
pattepmtbérhhefEth@rvdEtﬁgélﬁﬂngéOQ@eﬁEQEL@QtEEhIBetb@on
response is forned into, for exanple, a CRC code to
checkV@h2 val tdéetyobtaghecRéckesponsed CHMDVhe @ase bhese
a bus node without error detection code section ED in

t he v@@¥%@éﬂc%@%%hcoﬁhﬁn@ostm@RNiFﬁe2v@?tag@iﬁeﬁgehat the

‘identification section VOLS and  the voltage rang

i dent$3¥%at i bh %e%?VoﬂaV%LﬁpéswﬂeFP the YA t%ﬂ%cﬁheCk
pattern s A of the 25 co

respon§8m$%%ﬁ§g§Yv%?9 Rar cheChnd thd t?%gngﬁgeoF§ratl”g
det ey fiedyd 0- b, 008 nelﬁo.&@e LE2BENSC: o Supported.

det er m ned e nornal, the volfage c
Slmultaneously, the host device 2 executes CRC

check or checks that the bit pattern of the response
matches the bit pattern of the command. Consequently,
it can be confirmed that the transmission and reception
of the voltage check command CMDV are reliable.

In the case of a bus mode with an error detection
code in a command, the pattern of the error detection
code section ED in the response is formed into, for
example, a CRC code te check the wvalidity of the
response. In the case of a bus mode without error
detection code_section ED in the voltage check command
CMDV, the voltage range identification section VOLS and
the voltage range identification section VOLA as well
as the check pattern sections CPS and CPA of the
command and response respectively match, and the
response 1is determined to be normal. If the response

is determined to be normal, the voltage check process
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14 ends. Then, the flow transfers to the nenory
initialization process. This will be described in the
second enbodi ment. On the other hand, if the voltage
range 5 identification section VOLS and the voltage
range identification section VOLA do not match and/or
the check pattern section CPS the check pattern
section CPA do not match, and an error is detected by
the error detection code, the process for checking
Lhe opeag!!ngnlf vohlage anog.gpds. €5 Byleubhy the
0 IR Rdr t

initialization  process S

showi ng; @ pT 0£gss.f 0 rosgsgkl ngytge 99;{9 | 80s¥01LadeIn the
range when the operating voltage of e host device 2

IS Widkond hembosiMoht age 15 range. The difference
bet ween the | ow voltage operation and the high

vol t age openathenothes nmhy,i 0f the felkagyengapgint .
Nanely, if there is no response fromthe card 1 in

step BintihisaneansseébatonheObardnd tdeegohbbgeperaye
wth |ow voltage., Thus, the 20 initialization process

st opst 49N ot Hepat o0RVEFEt 1 PRI YPRRI dat noh BAteheanfighr the

voltage card by the host device 2 that operates in
t he I%h?%%l?%b€e¥%n§%Ct%8%o?a§n@“?otbﬁecﬁﬁFH RahRgrphaection
host VI e 2 of the flrgt enbodi nen

S kel tS, b 8 TREChost Georecd Bunthe error

i nventi o thé car d

10015 0881 Yo 202008 (LORLLEBE D01 8 crorain
provigetk LOMBNye ends. As a result, the 1n1t1allzation
process stops.

FIG. 7 is a flowchart showing a process for
checking the operating voltage range when the operating
voltage of the host device 2 is within the low voltage
range. The difference between the low voltage
operation and the high voltage operation lies only in
the following point. Namely, if there is no response
from the card 1 in step ST2, this means that the card 1
does not operafe with low voltage. Thus, the
initialization process stops in order to avoid
initialization on the high voltage card by the host
device 2 that operates in the low voltage range.

According to the card 1 and the host device 2 of
the first embodiment of the invention, the card 1 and
the host device 2 can know the operating voltage range

that each other supports based on

transmission/reception of the newly provided command.
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15 For this reason, the subsequent initialization
process can be perforned by normal operation using
the operating voltage range that the card 1 and the
host device 2 both support. In addition, when the
operating 5 voltage range that both support do not
mat ch, the host device 2 can detect this and cance
the initialization process. As ®result, it is
possi ble to avoid wasteful process such as
initialization in an abnornmal state and a mal function
of th%pﬁo%?%s1@8?%°%ddﬁ??oﬁ?b%%%%?@Fnbn%Bl%th?FFgﬁ process
e check, conmand, CMDV has a

enbodi nent th VO|%
CheckCHat TSR T SPRIE HaY B EMAL f OP RS T HeP Shitb BatPer n

ot i t I
el Be ks PO PEfe Hind OO KERPORE oL £al oG 880 host

provige, guarant ee, of ydsothe rehiabilitiynofunen the operating
transm ssion and reception of the voltage check

conmensh QM. r £iegor ethatgl Yo r RVEROYELN dHenobUsa FBHE the host
wi t hout code error detection section in each conmand,

errorédgeciare bz det egéesct ntiihe aespomsesl €iSecomdtialization

Enbodi ment) 20 A second enbodi nent relates to a nethod

of maEm¥sess ni thald zee$woht depends ngoosimhet berawoid wasteful

menory loaded in a card is of a large capacity or a

smal IPEAPRTT tUCWaH Ihet Fehiighivoninfan dardreapaprete and

of storing |arge voluq§ of information (Ilarge

capad tPLEAHELIR 95 he hetessary to newy set a

format coryesponding to_the | arge ca ci% card. A,

file syste%?dgg%f%%%yfo?%%fr?ﬁn df?fgggn YFF%n??Rg?ISFnt’

a COQMﬁytééygﬁgé(%%ééﬁnggﬁﬁénd CMDV has a check pattern, and
the card 1 forms the same pattern as the check pattern
in the response to the voltage check command CMDV.
Comparing the check patterns can provide guarantee of
the reliability of transmission and reception of the
voltage check command CMDV. Accordingly, even when the
bus mode without code error detection section in each
command, errors can be detected in the response.
{Second Embodiment)

A second embodiment relates to a method of memory
initialization depending on whether a memory loaded in
a card is of a large capacity or a small capacity.

With the realization of a card capable of storing
large volume of information (large capacity card), it
is necessary to newly set a format corresponding to the

large capacity card. A file system of a new format is

different from that of a conventional low capacity



16 format. In addition, a conventional host device
which wuses the | ow capacity format cannot recognize
the file systemof the |large capacity card. For this
reason, if the conventional host device initializes
the large 5 capacity card, data on the card may be
destroyed. The follow ng four conbinations are

. possi ble according to whether o °hot the host device

supports large capacity and whether or not the card

that s ein |n|t|aI|zed supports |l ar apacit

(1 EREBRET ouaP RS aavrca BRI Ehc doBe T nopoeuppliEe which
I e a C|t car Conventi o :
hg;? g%?cghgy%gygé 355c ? ca%& C?@ngarggoggbégigge tile

Suppog gegmheﬁttﬁsvns§iéa%§§ac§egpegké SRl Eﬁ@@ctéxéon if

+ smal T capacity card e capacity support

host ﬂﬁéléﬁnﬁeBQE@ﬁalC§@§€|B&v@@édlnhElhﬁlg§§|Eﬁ@l?arge
that the host device and/or the card detect which of

5the abspectagesaappl Hesaasfl thespandsmagcpedisgtyoyaq.

As shown in FIG 1, a card 11 according to the second
enbodi nent Togé fhélpryept fonri solmbadedivhthaae pnaklible
capacity or |arge capacity nenory 13 and a card

cont rdfFeFding 11\0 h@%@t@@m ee 1ot hkfubest adevihmrangdupports
control section . The command control section 17 is

25 co%?¥%%r%ﬂp?615ﬁpﬁ%?tWﬁeﬁﬁﬁﬁr9r|ﬂPFlEP?z%?anthat is

f.th mb d bed. and bot h
The oend EhpBefEs R, SRRA PRe. p bV BeceRBab Ty carc

10 @s me!i 8onventional host device (which does not support

15

20
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large capacity) + small capacity card

(2) Conventional host device + large capacity card
(3) Large capacity supporting host device (also
supports small capacity) + small capacity card

(4) Large capacity supporting host device + large
capacity card.

It is desirable that the host device and/or the
card detect which of the above cases applies and
responds accordingly.

As shown in FIG. 1, a card 11 according to the
second embodiment of the invention is loaded with a
small capacity or large capacity memory 13 and a card
controller 14. A host device 12 includes a command
control section 17. The command control section 17 is
configured to support a memory initialization command
of the second embodiment described and both the small

capacity card and the large capacity card as well as



17 the functions of the conmmand control section 7 of
the first enbodinent. The content of the nenory
initialization command differs depending on where the
process reaches in the 5 flowhart of the first
enbodinent. If the results of the operating voltage
range checki ng determ nes that %Qe process has
reached Ain FIG 6, the host device 12 has a
function for issuing the voltage check command CNDV
and | t a cogve tional format, or in othe

mords 9§BSSéPP§ P ©c SBRERDY. CPﬁbéaélﬁﬁsﬁloPhg 3¢ the
case g@lg@bgggmgggd being initialized is a snal

capaC| car e case (3) above is applicable. In
this Case ThgeCB9§Enqe%TC%h%2mb§%%?s1@1%9%%%@%%9%@ qumand

menory initialization conmand. The“card contro
15 ofdihecear depch@eayves hh@r@oﬁﬁénbkgﬁéks”@@@&hes in the
initialization command to initialize the nmenory into a

5node fhavchsrtonpathbl éiwsthenhedpmear .artf Ohet kesults of
ot her hand, in the case where the process reaches B
in FlEeeoppratGrg7yot haghosandevicbeck2ng0dperfoines that
menory initialization by using a new initialization

%@esﬁéﬁﬁeﬁéréﬁﬁa\fﬁéﬁheﬁl 18 ER6ws 6.t heenhpat device 12

conma
parts of the content of the new nmenory_initialization
comma Sa%chHFﬁboPofPﬁel§§Ebﬁa t@ﬁbﬁaﬂﬁéﬁ? 6 efke command
|nve sho in FIG 8

|n|t|aI|za?|on comand”? c?uaggvgnFﬁ?ggﬁngP¥gaé or in other
10} domiotaat i £b SEObLE0SVIFeod SEB0NLYO! | RCanaskion, the

i dent | |cat|on se 1 on acl t identrfircatioh
case in which the card being initialized is a small

capacity card, the case (3) above is applicable. 1In
this case, the host device 12 issues a conventional
memory initialization command. The card controller 14
15 of the card 1 receives the conventional memory
initialization command to initialize the memory iﬁto a
mode that is compatible with the prior art;

On the other hand, in the case where the process
reaches B in FIG. 6 or FIG. 7, the host device 12
20 performs memory initialization by using a new
initialization command shown hereinafter. FIG. 8 shows
the main parts of the content of the new memory
initialization command according to the second
embodiment of the invention. As shown in FIG. 8, the
25 memory initialization command includes a first voltage
identification section V1S, a second voltage

identification section V2S, a capacity identification
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18 section HCS, and a busy notification section BS.
The second voltage identification section V2S may be
omtted, and only the first voltage identification
section V1S nay be defined. 5 The first voltage
identification section V1ISis configured by, for
exanple, multiple bits, and each bit corresponds to a
specific wdth of voltage (such % 0.1 V). A voltage
range supported by the first voltage identification

section V1S is the sane as the high 10 voltage
opera??ﬁﬁlPanﬂgs faPAedf PHREY BRBS Fﬁéﬁ%onAsﬁFFlon BS. The

oot THebE. YL AR DEL RS EYEETELY SBROLLET RS BT e
L?f“tw%@&agrg@%@wgr Vs Pﬂstlzog?a%a. UEER DY Ferson

The bséct§o§evlsfmspeb90§&f9§¥ace 12 applies vol tage
in the | ow voltage range. Wen the second voltage

i dentificatrhenrsesti 981V2§ei sqeantiirguredonbyepulibhpkes is
bits, the width of the voltage covered by each bit in

t he secofilguottiage, | flent ekbamal epnmaecipde BOtY2Sandneach bit
be less than that for the first voltage

i dent¢dreaspondsetti ansMa S fandwidynbefunpitafge0.(6BcY, as

for exanple By doing this, even if the operating

vol t agel of theXhB%%t@%QlE%“%ﬁds?ﬁéoééﬁﬁ Py HE@r§a§éH voltage
even f n_the future, t?g host devi ce can_show

25 1 LTSN BhET B PR S5t L ale IR o B OGEAFF. A GOF: Bgen

|0 SHORL S0, DY L1 PERORCEYOLLaTE, LAETULLLARILAD 5 o

the showing the voltage being currently applied at the host
device 12 is set to “1”.

The second voltage identification section V2S may

be configured by 1 bit. It may also be formed of a
plurality of bits. The bit is set if the host device
12 applies voltage in the low voltage range. When the
second voltage identification section V2S is configured
by multiple bits, the width of the volfage covered by
each bit in the second voltage identification section
V2S can be less than that for the first voltage
identification section V1S, and may be unit of 0.05 V,
for example. By doing this, even if the operating
voltage of the host device and the card is decreased
even further in the future, the host device can show
its own operating voltage in more detail. A voltage
range supported by the second voltage identification

section V2S is the same as the low voltage range of the
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19 first enbodinent. A mddle voltage range section
VMis provided between the voltage range covered by
the first voltage identification section V1S and the
vol tage range 5 covered by the second vol t age
identification section V2S. The host device 12 does
not support the voltage range c gresponding to the

m ddl e vol tage range section VM and as a
consequence, all of the bits in the mddle voltage
range §§g£igﬁbgylngxgr show "1". 10 The fol |l ow ng
advan%ages are-obtainéd by providing the mddle

vol t age raﬁgﬁiéﬁﬁkiQBlyybgTQSn%@rgecEQBhr9&'%% é§80§%ed

a voltage regulator in order that the car

COr I e5pONEh Ot hovOPeLaLi panyel tagertanggsche TR€rst voltage
vol tage regul at or determ nes whether a supply 15

vol t apgefit O theibnstedevbnevli? kadhtpgb vehtage eanbew

vol tage, and changes the supply voltage to the

oper atdngredl bagehef sthendardlidgeAidehtsficaejionf sewbion
operating voltage ranges are successive, the voltage
regul @ dr fTheshestdderieal 12t dodet ephi AepROVDl thgevobtage
which is substantially in the mddle of the two ,
oper af3™Y° voPFagePPARgRE. tAstherBsdfte YRAtBPRr 4RNBR Section
slowy, progresses. To_avoid that,. a regjon that.is, .

not V4t 48 1% froviasd-thoRel pLEhetvbitagetrebll A6 midale
easi |y, et eLn ne éhg?ééﬁgﬁ ol BQ$e§“Eﬁg¥ ol tage. 25

The capacity 1dentification section has a pattern

whi ch indi@@ée§oﬂ@8®hﬁ5bg?ﬁaﬁeﬁﬁfge¥kgep%gaiﬁHHpBQtEroviding

only small capacity or sna capacity and

the middle voltage range section VM. The card_
controller 14 has a voltage regulator in order that the
card 11 can correspond to two operating voltage ranges.
The voltage regulator determineé whether a supply
voltage from the host device 12 is high voltage or low
voltage, and changes the supply voltage to the
operating voltage of the card 11. At this time, if two
operating voltage ranges are successive, the voltage
regulator finds it difficult to determine a voltage
which i1s substantially in the middle of the two
operating voltage ranges. As a result, the operation
slowly progresses. To avoid that, a regicn that is not
for use is provided to help the voltage regulator
easily determine the range of the supply voltage.

The capacity identification section HCS has a
pattern which indicates whether the host device 12

supports only small capacity or both small capacity and



5

10

15

20

25

20 large capacity. The busy notification section BS

is set to O or 1 in the response, and is constant

(for exanple, 0) in the command. The new nenory
initialization command may have an error detection 5
section ED conposed of a CRC code and the like. FIG 9
shows the main parts of the content of the response

of the nenory initialization co nd according to the
second enbodi nent. As shown in FIG 9, each part of

the response of the neppry initialization 10 co nd .
Mgt 2o GRS A Ml STV SRS T S L N T
first |t age identjfi [ on .a
voIté%égi%§n§i¢?cgt+%n€§%c?|%ﬁgﬁéij %M%QE%C??§$€QHQ (for

i dentd fi.gatd ong sect i Ofe HChnmANg. @ BYSYnBRthEhEaLI ONn
signal BA 15 The first voltage identification section

Vi A hpsitidei sapBoNuabRha 0l Bayshasethe Errst vettageon
identification section V1S in the command, and all of

the bsdst o respondbaged oof he Operaddaganadl tiagelt khat

the card 11 itself supports may be, for exanple, "1".

20 Sim | arFyG.t heskeeandhewohneagepadeat i thei opntent of the
section V2A al so has the sane nunber of bits as the '
secontE PR EReCT deltft i RPRRAEY ol 5eéd i b2 VRS | AoRend according
command. All of the bit$,correspond

oper at? ng*vof $aye? t ROt HeSRar d 43 ?Qg%$?iézg5%rt%’nﬁ?Ch

20 el OLo P S OB FRPREH L LOSOL S

Capac&érﬁﬁn&r@cﬁ%gg @né AL GCe format as the command, and
includes a first voltage identification section V1A, a
second voltage identification section V2A, a capacity .
identification section HCA, and a busy notification
signal BA.

The first voltage identification section V1A has
the same number of bits as the first voltage
identification section V1S in the command, and all of
the bits corresponding to the operating voltage that
the card 11 itself supports may be, for example; “1”.

Similarly, the second voltage identification
section V2A also has the same number of bits as the
second voltage identification section V2S in the
command. All of the bits corresponding to the
operating voltage that the card 11 itself supports may
be, for example, “17.

The capacity identification section HCA indicates

whether the card 11 is a small capacity card or a large
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21 capacity card. The busy notification section BS

forms a bit pattern during the nenory initialization,

the bit pattern indicating this fact. Next, the

method for nenory initialization will be 5 described

with reference to FIG 10. FIG 10 is a flowchart

showi ng the nenory initialization process according

to the second embodi ment of the $hvention. FIG 10

shows the portion followwng Aand Bin FIGS. 6 and 7.

That at | east both the card 11 and _the host 10 device

12 su%%%??lF¥sﬁ?ﬁﬁ thE %o??aéeneﬁéEkC%BhﬂﬁnaeCENBW ps forms

necess(f;b# sue new FM%I nitialli

conmeh dd| |on TEWhEn ?% Ay 11t i%é?@éon' the bit

capa d; y tialization command
must ey?ggﬁean&gg ggwgggggélﬁég#ci 10, in step ST11,

the host deukee tid ih88HES @oBeMéHEW?rYnhBhE&@Eb%@Bhoﬂlll be
command shown in FIG 8. If the host device 12

suppaodé scaibed gei capasféyegae diot heccapaci t¥y1G. 10 is a
identification section HCS of this command is set to

a bi tfpatrteznt t hladwimgi cla¢ esem@Oyt hat t { heihastodeyiceess
12 supports a large capacity card. Note that when the
host ¥exPeding %Qc@@@eﬁ%¢@®@lem@?@EmemheOﬁotbagentﬁ@bkon-
command_CMDV and t he nennrgi%lnltlallzatlon conma

(new TEforyY i MYl tratPoRt L YonhrhtyY Beg of dhg %ol@hFEGS- 6
not issued. 25 In additi

Che TS ber "@%.m P58 B3 t%wrﬁabi\c?reé wlhF ghost
Mhlchd {égS?? gﬁﬂ%g % %@g% théh$of?£ge égk ccmmand

initialilzed ration
CMDV is necessary to issue a new memory initialization

command. In addition, when the card 11 is a large
capacity card, the new memory initialization command
must be issued.

As shown in FIG. 10, in step ST11, the host device
12 issues a new memory initialization command shown in
FIG. 8. If the host device 12 supports a large
capacity card, the capacity identification section HCS
of this command is set to a bit pattern that indicates
that the host device 12 supports a large capacity card.

Note that when the host device is a conventional
type, the voltage check command CMDV and the memory
initialization command (new memory initializaticn
command) according to this embodiment are not issued.
In addition to it, when the card being initialized is a
small capacity card, which corresponds to (1) above,

the card 11 is initialized (including the operation of



22 the card 11 sending back a response) in a node
that is conpatible with the prior art by neans of the
conventional initialization conmand. \Wen the host
device is the conventional type, and 5 the card 11
that being initialized is a |large capacity card,

whi ch corresponds to (2) above, %Eﬁacard 11 which has
not received the voltage check c nd CMDV does not
conplete initialization instructed by the nenDry

initializatiaqn d in order to cancel the
|n|t|€??zﬁ?F§ Erﬁ@@géngTﬁécgoétr8§998§e )t hBn? H@F@chat is
t hat the | Ehallz ggecogkgrnot bg pergggne ?gsed

on a Tine Imt ¢ Ri$°haRES PY p8$$|bPe

preve@$nvéﬂkﬁbﬂglz§5¥99a9§z&@?ohaEgﬁmgﬁeac'ty card by

t he snal capacity format inerror. 15 Next, in step

ST12, the hash devi gesiZ2qdetecminResheeXbsteneeocpbiatype, and
response to the new nenory initialization command.

5Wien tioer eapanse tRatepeimMgdinittiaillszasstised tlhageaBapacity
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error occurred and the processing ends. Wen a

respordedi swhéchi vedrethentiestodévi cebd2e20tbhecksdi A1 which
step ST13 the bit pattern of the busy notification

sect i oS BACFnrefieivedpbhsevoThedhosheciegprrand K¥BY does
issuing the nenory initialization, command until the
|n|t|%??z%?W6heB? %ﬂéth%ﬁﬁF9téﬂasl&ﬁHrUFﬁédbPV paft BeRAOrY

(s?'e‘;"’%?ﬁa%fla’éiopn?fwﬁ%%éi%éﬁﬁgg?t 3 SRirery Es
?tart§n1{ §1§§£ 18F %ﬁ ?Q%g ba@Keahosﬁpggéﬁgeheghen, detects

I gnores e con as been se
that the initialization could not be performed based on

a time limit check. This makes it possible to prevent
initialization of the large capacity card by the small
capacity format in error.

Next, in step ST12, the host device 12 determines
existence of a response to the new memory
initialization command. When no response is received,
it is assumed that an error occurred and the processing
ends. When a response is received, the host device 12
checks in step ST13 the bit pattern of the busy
notification section BA in the response. The host
device 12 keep issuing the memory initialization
command until the initialization of the memory ends and
the bit pattern iIndicates that memory initialization
has ended (step ST14). Once initialization of the
memory 13 starts, the card only sends back a response

and ignores the content that has been set in the memory



23 initialization command paraneters. The host device

12 checks the limts for the tinme for which the

menory 13 is being initialized. Wen the

initialization of the menory 13 is 5 conplete, the

host device 12 checks the bit pattern of the capacity
identification section HCA in th§3response in step

ST15. The capacity identification section HCA cones

in effect when initialization ends. If the card 11
being.initialized is a new.card_and of a 1 .
capact by eara AReah 2o ey BnRReRr - ol PRspaRas SEgioe 12
the CBRBCLI) (AROYSn: £ 2oLeBHL! ¢ ihle BOShdetl Eheltemory 13
knows that the card has been initlalized as a sma
capacitypeahd. ihfitihi1ksea.l arge capacity card, HCA =1

i's shown, which corresponds to the case (4) above. As

15 a resul whehhehkoshidewldeatd oknows thikamedde ycard is

has been initialized as a |large capacity card. The

Sprocessppliihén, thanbbetsdewiar addcheokal tpeobesspgtgern of
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exanpl e, acquisition of an ID of the card 11). In the

host Hke¢i eer2gisndidhetédidationcescdiing HEA 20 the response
second enbodi nent of the invention, the nmenory ,
initiéPi§SFPOﬁT&énnaﬁaeaﬁapﬁééﬁﬁnééepﬁé¢&&é§l§&p68FF10” HCA
information,and_.i.dentifying i.nfornation for the (I
capact Py 8ail BEEERG FAFGo BABAGIEGCaPH. SRS hogt the caxd
device, 1 .he.cat Ise _i 0 C her

host év%%gsgﬁﬁﬁgggségz%% #é ?nkggnﬁégﬁcgpﬁgﬁ%sgpggﬁgg

| argec egegtyycalae htgh=0@p§%'EMoQﬁtdw%lchscorrgsFﬁgds to

initialfzed only when both the host device 12 an
the case (3) above. As a result, the host device 12
knows that the card has been initialized as a small
capacity card. If it is a large capacity card, HCA = 1
is shown, which corresponds to the case (4) above. As
a result, the host device 12 knows that the card has
been initialized as a large capacity card. The
preccess, fhen, transfers to an additional process (for
example, acquisition of an ID of the card 11).

In the host device 12 and the card 11 according to
the second embodiment of the invention, the memory
initialization command and response includes support
information and identifying information for the small
capacity card or the large capacity card. The host
device 12 and the card 11 use it to check whether a
host device with which it is in communication supports
large capacity. The high capacity card 11 is

initialized only when both the host device 12 and the



10

15

24 card 11 support high capacity. The small capacity
card is initialized only when both the host device 12
and the card 11 support small capacity. Al so, because
the host device 12 which supports |arge capacity nust
al so 5 support small capacity, the initialization
process is cancelled when the sppll capacity host
attenpts to initialize the large capacity card 11.
Consequently, even when the new or ol d host devices

are used ew. of 0 ds, ro
opera%lonm%%nsb%p%ngen?edcaﬁﬁcf% addf ﬁma%ng%U§Clty card

modi figa}im@aﬁﬂgeédbw%”@%ﬁ béé\"cﬁh'cﬂﬁ. Pﬁ;%@&gé §he,ng

present 1 nvention may occur to one s din

art, @md t4rdsiioshspypdesat 00dctpatithesglso, because the
nndlflcatlons and adjustnents are included in the

scopenedt tdevioyenti wnicASshpgustsi ahrdppbhpabitiytMust also
According to the present invention, a card and a host

devi ceupper bespadbvi dedacinywhtbh iettpadtabtichepkongss is
of the operating voltage and capacity is possible. 25

C L A3nggslad %h%st‘»h%le%m@blc@ﬁpagytédh@étrébaerapas to
wite, jnformation fromand intpo a card and to sup

a supdtytidottage e htRr BRI oRgREotY FRFLt Lol t%@’és‘?%%@tlyf
or a b sec nd volta e range

first®'SoIY % FARgeS"thE @hha%% %%V%%§%|§ﬁ?eﬂs?§ with the
| SSU%dé& of h&&awr@s,v%iﬁgss' OENLLLLERLLRNCER BN e vented.

i nclu

In addition, various modifications and adjustments
within the scope of the present invention may occur to
one skilled in the art, and it is to be understood that
these modifications and adjustments are included in the
scope of the invention.

Industrial Applicability

According to the present invention, a card and a
host device can be provided, in which reciprocal
checking of the operating voltage and capacity is

possible.
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vol tage range identification section, an error
detection section, and a check pattern section, 10
characterized in that the voltage range identification
section includes information indicating which one of
the first voltage range and the second voltage range
the supply voltage belongs, 15 e error detection
section has a pattern configured to enable the card
whi ch has received the voltage identification comand
to detect errors in the voktigg Edﬁn i fication
command, and the check pattérn secCtion has a preset

pattern. 29.2-ATHSSQe&EGEcéCEBngEQrES chakmh b ang write

characterized in that the host Vi ce recelves a

responseotat hénvoLémoenai densi hi eathoangopyaidpptiPea supply
response includes a voltage range 25 |dent|f|ca?|on

sectiorltage anaerivolodgt €ct s onNiseEt vODta@E Bacheckr a
pattern section, the error detection section has a
patt etec@6d cohfigerednge enabheishéchest tievi teewhicht
has received the response fromthe card to detect
error® i gherarggpone, hesle Joviageceahggured to issue to
identification section of the 5 voltage _ _
i dentit caRTOrR cCHAMERI akiet hbf Yo thge Famgend including a
ident&éiggtéonagecti n of .the responsg.have t he same
pat t eff- " &hd 2 hext  CorhhtCT 51 P RstRac 187 t ha" caF B hen
detection section, and a check pattern section,
characterized in that
the voltage range identification section includes
information indicating which one of the first voltage
range and the second voltage range the supply voltage
belongs,
the error detection section has a pattern
configured to enable the card which has received the
voltage identification command to detect errors in the
voltage identification command, and
the check pattern section has a preset pattern.
2. The device according to claim 1, characterized
in that
the host device receives a response to the voltage
identification command,
the response includes a voltage range
identification section, and an error detection section

or a check pattern section,

the error detection section has a pattern
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the error detection section is used to confirmthat no
error exists in the response or when the check pattern
10 section of the response has the sane pattern as the
check pattern of the conmand. 3. The devi ce according

to claim1, characterized in that when the host

devi ce receives no response to the voltage

i dentification command, the host?%evice 15 supplies a

vol tage belonging to the first voltage range. 4. The

device according to claim 1, characterized in that ,
the devitedfEedesCaf#htEi BlF ZBPFbndebhrandhigh has received

including information ipstructing the card to :

i 11 57T 265 RBRDr § P Rat |t nes br o hdSt Sandet T fiebf cBhe
changgs tbe definition of the initialization comand
dependln% on et her the device receives a response

to Fhe V0|Eﬁg?vbgggééfEgﬁgéoﬂdggt§9HH§EgonsseIB§on of the
devi ce according to"claim4, characterized in that

when $heth@st i dent CeicgeebyeSomnsREPONGELRE {HBL2de range
vol tage identification command, the initialization

commaindenfifheachrd swdtibe cespoaseespehsidehave the same
information relating to initialization of a snal
capacbaytenrd ardaal agye capaghdyisardsusddeto Thige card when
device according to claim5, characterized in that

the iHieiaFf2at forceohPRNICFREPRIES PHPDr hatFopfirm that no

indicating the card s gorts onlg smal | capacit Oﬂ
t he error exists in t responsée or when the check pattern

section of the response has the same pattern as the
check pattern of the command.

3. The device according to claim 1, characterized
in that when the host device receives no response to
the voltage identification command, the host device
supplies a voltage belonging to the first voltage
range.

4. The device according to claim 1, characterized
in that

the device issues an initialization command
including information instructing the card to
initialize a memory that the card has, and

the device changes the definition of the
initialization command depending on whether the device
recelves a response to the voltage identification
command.

5. The device according to claim 4, characterized

in that when the host device receives a response of the
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card supports both small capacity and | arge capacity.

7.. The device according to claim4, characterized 10

in that the initialization commuand includes a first
operating voltage identification section or a second
operating voltage identification section, the first
operating voltage identification section 15 includes

first bits each of which corresh%hds toa first width

vol tage, and the second operating voltage

identifjcation sec%ion | ncl udes second bits eaih of |

whi ch’2or 788 pbraatLt b=t s8R ond™iAdth VB8Rt AQet WAL LRaFson
snallgrméggg 5 etgg £££§taﬁédEQé 8ésAbgaéd'nc

char act 817 2ed” by Conp?t 3i A~ a- HEmbFSPORAT ch St 8FEs

| DT OTITRES O, AN A SOOLI QL | €5 101 €001 [0 5 LREOFEIOLY A1)

the card being operable at only a voltage that |ies

W thidepatitgtcyphtagear angge OLpatifyvehitage 25 that

lies within the first voltage range and a vol tage

that |ies &ithTheadsecoadayvobtagrgr aagelwhmch, i shhkowekterized
than the first voltage range, and the card being 28
suppliredcivit htlze vohiagel i dentof i catvnand conmandes information
i ncluding a voltage range identification section, an
errorinfeteztion Seetfond awePartheeklpasteth seeafbhy or the
wherein, 5 the card issues a response including a _

vol t & 9 ratRRPT e P Fh c3td bh S@RRFbhY amdd ah? BPR oFapPacity.

detection -section.or.a check pattern section in .
response t%'th he device accorglng £o cfalm 4, characterized
in that

the initialization command includes a first
operating voltage identification section or a second
operating voltage identification section,

the first operating voltage identification section
includes first bits each of which corresponds to a
first width voltage, and

the second operating veoltage identification
section includes second bits each of which corresponds
to a second width voltage which is smaller than the
first width.

8. A card characterized by comprising a memory
which stores information and a controller to control
the memory, the card being operable at only a voltage
that lies within a first voltage range, or at a voltage
that lies within the first voltage range and a voltage
that lies within a second voltage range which is lower

than the first voltage range, and the card being



vol tage identification command, the voltage range
identification section of the 10 response has the
same pattern as the voltage range identification
section of the voltage identification conmand, the
error detection section of the response has a pattern
configured to enable a device which has 15 received
the response to detect errors i n°% he response, and
the check pattern section of the response has the

same gatt rn . as.the cheik gattern of the voltage

i dent PFPRat FON"¢om@ndC15899. 1¥RBELAIG25EEBr GPRGERE

clainkg 1§ ggacgegiigd in %hat.thetc?rd ecords y

i nf or FRET oA "Phe ¢3ra°FEcerUEs tHE VoFtggsion Section, an
!denFéF£8§tBQEec%QBHaggctggnth§n8a5dc588§!Fgﬁtggn section,
initiallzatron coman I'nstfucting an rnitralrzation

of thgnhaeappy, when the initialization command

includes 29 information indicating that the host

5device suppaet sarankysaesnal kegppaskt Yneandiagdawhentage
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the card is a small capacity card, the card issues a
responsegenddeatiAgcat hencaedtisnt Aedsanl Ereapadetygction
card, and 5 when the initialization conmand i ncl udes

i nf or PRET 60N Adi eachagkt hattehe hestideviversapposesto the

only a small capacity card and when the card is not a
voltage identification command,

the voltage range identification section of the
response has the same pattern as the voltage range
identification section of the voltage identification
command,

the error detection section of the response has a
pattern configured to enable a device which has
received the response to detect errors in the response,
and

the check pattern section of the response has the
same pattern as the check pattern of the voltage
identification command.

9. The card according to claim 8, characterized
in that

the card records information,

the card receives the voltage identification
command,

the card receives an initialization command
instructing an initialization of the memory,

when the initialization command includes
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smal | capacity card, initialization is cancelled. 10.

The card according to claim@8, characterized 10 in

that the card records information, the card receives

the voltage identification comuand, the card receives

an initialization command 15 instructing an
initialization of the nenory, SQen the initialization
command includes information in %ating that the host

devi ce supports both a small capacity card and a

| arge. capacity card  and when the card is | ar ge
capac+?€gEﬁ?H¥o?hé“géFﬂtiﬁgiEEﬁEstﬁerEQﬁBnaEVlcg SUpports
i ndicating._the rd_is the lLarge apacity, card, and

when TheY CAi THa T e aR- EonFand FRGI LGk “PrGr Rt rona small
| ndi cathng; that,Lhe PRst cdeyi ¢esURPQris<ohALE 2,§MBLL
capad?%é cérg aﬁd a Iarg% capacfty card 3% and mﬂen e

the cad &£sra s8BLheCaRACLt ¥apakdryt BErEAr dngi ssues a
response indicating the card is the smal [ capacity

card. 30 #henThRecandtaatotdingnt eothanth 8ncludes
characterized in that the card records information

t he carflodoesioont indteavenghehwbdl thgeho5t device supports
identification conmand, the card receives an

initiativati onatbnAapdcitiscaudt fng dhennFbpaFpzdt ignnot a

of the nepory, and L .
small capacity card, initialization is cancelled.

10. The card according to claim 8, characterized
in that

the card records information,

the card receives the voltage identification
command,

the card receives an initialization command
instructing an initialization of the memory,

when the initialization command includes
information indicating that the host device supports
both a small capacity card and a large capacity card
and when the card is a large capacity card, the card
issues a response indicating the card is the large
capacity card, and

when the initialization command includes
information indicating that the host device supports
both a small capacity card and a large capacity card
and when the card is a small capacity card, the card
issues a response indicating the card is the small

capacity card.



10

when the card is a small capacity card, a response
indicating the card is the small capacity card, and 10
when the card is not a small capacity card, the
initialization is cancell ed.

30

11. The card according to claim 8, characterized
in that

the card records information,

the card.does not receive the voltage
identification command,

the card receives an initialization command
instructing an initialization of the memory, and

when the card is a small capacity card, a response
indicating the card is the small capacity card, and

when the card is not a small capacity card, the

initialization is cancelled.



