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1 General Description

The MultiMediaCard is an universal low cost data storage and communication media. It is designed to cover a
wide area of applications as electronic toys, organizers, PDAs, cameras, smart phones, digital recorders,
pagers, etc. Targeted features are high mobility and high performance at a low cost price. It might also be
expressed in terms of low power consumption and high data throughput at the memory card interface.
The MultiMediaCard communication is based on an advanced 7-pin serial bus designed to operate in a low
voltage range. The communication protocol is defined as a part of this standard and referred to as
MultiMediaCard mode. For compatibility to existing controllers cards may offer, in addition to the
MultiMediaCard mode, an alternate communication protocol which is based on the SPI standard. 

This document gives a general overview of the MultiMediaCard system architecture. A detailed description
can be found in “MultiMediaCard System Specification Version 3.1”, Official Release, March 2001.

The document is split up into several portions. Chapter 3 gives a general overview of the system components
- card, bus and host. In the next two chapters the card registers and the MultiMediaCard bus are described. An
introduction to the SPI mode is given in Chapter 6. The error protection techniques employed in this standard
are described in Chapter 7. For achieving high data interchangeability, three basic file formats are introduced
in Chapter 8 as valid file formats for the MultiMediaCard. Finally, the standard compliance criteria for the
cards and hosts are given in the last chapter.
As used in this document, “shall” or “will” denotes a mandatory provision of the standard. “Should” denotes a
provision that is recommended but not mandatory. “May” denotes a feature whose presence does not preclude
compliance, that may or may not be present at the option of the implementor.
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2 System Features

¥ Targeted for portable and stationary applications

¥ System Voltage (Vdd) Range:

¥ Designed for read-only, read/write and I/O cards

¥ Variable clock rate 0 - 20 MHZ

¥ Maximum data rate with up to 10 cards

¥ Password protection of data

¥ Basic file formats for high data interchangeability

¥ Application specific commands

¥ Correction of memory field errors

¥ Optional data cache to enhance the access performance

¥ Built-in write protection features (permanent and temporary)

¥ Comfortable erase mechanism

¥ Protocol dependent attributes of the communication channel:

High Voltage 
MultiMediaCard

Low Voltage 
MultiMediaCard

Communication 2.0 - 3.6 1.65 - 3.6

Memory Access Card specific (any sub-range of 
the communication voltage 
range)

MultiMediaCard Mode SPI Mode

Three-wire serial data bus (clock, command,
data)

Three-wire serial data bus (clock, dataIn,
dataOut) + card specific CS signal.

Up to 64k cards addressable by the bus
protocol

Card selection via a hardware CS signal

Up to 30 cards stackable on a single physical
bus

Card stacks require a “per card” CS signal. 

Easy identification and assignment of session
address to individual cards in a card stack

Not available. Card selection via a hardware
CS signal

Error-protected data transfer Optional. A non-protected data transfer mode 
is available. 

Sequential and Single/Multiple block Read/
Write commands

Single/Multiple block Read/Write commands
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3 MultiMediaCard System Concept

T he m a in d es ign go a l o f the M ultiM ed ia C a rd  s ys tem  is  to  pro v id e a  v ery lo w  c o s t m a s s  s to r a ge
pro d uc t, im plem ented  a s  a  ? c a rd ?  w ith a  s im ple c o ntro lling unit, a nd  a  c o m pa c t, ea s y-to -
im plem ent interfa c e. T hes e req uirem ents  lea d  to  a  red uc tio n o f the func tio na lity o f ea c h c a rd  to  a n
a b s o lute m inim um .

N ev ertheles s , s inc e the c o m plete M ultiM ed ia C a rd  s ys tem  ha s  to  ha v e the func tio na lity to  w o rk  w ith
a  lo w  c o s t c a rd  s ta c k  a nd  exec ute ta s k s  (a t lea s t fo r the high end  a pplic a tio ns ) suc h a s  erro r
c o rrec tio n a nd  s ta nd a rd  b us  c o nnec tiv ity, the s ys tem  c o nc ept w ill b e d es c rib ed  in the fo llo w ing. It is
b a s ed  o n m o d ula rity a nd  the c a pa b ility o f reus ing o f ha rd w a re o v er a  la rge v a riety o f c a r d s . 

Figure 1 s ho w s  fo ur typic a l a rc hitec tures  o f po s s ib le M ultiM ed ia C a rd  s ys tem s :

 Figure 1: Topology of MultiMediaCard systems
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Fo ur typic a l types  o f M ultiM ed ia C a rd  s ys tem s  c a n b e d eriv ed  fro m  this  d ia gra m :

• So ftw a re em ula tio n: red uc ed  d a ta  ra te (typic a l 100-300 k b it per s ec o nd , res tric ted  b y the 
ho s t)

• Po int to  po int link a ge: full d a ta  ra te (w ith a d d itio na l ha rd w a re)
• Sim ple b us : full d a ta  ra te, pa rt o f a  s et o f a d d res s a b le units  
• PC b us : full d a ta  ra te, a d d res s a b le, extend ed  func tio na lity (lik e D M A c a pa b ilities)

In the firs t v a ria nt the M ultiM ed ia C a rd  b us  pro to c o l is  em ula ted  in s o ftw a re us ing three po rt pins  o f a
m ic ro c o ntro ller. T his  s o lutio n req uires  no  a d d itio na l ha rd w a re a nd  is  the c hea pes t s ys tem  in the lis t.
T he o ther a pplic a tio ns  extend  the fea tures  a nd  req uirem ents  s tep b y s tep to w a rd s  a  s o phis tic a ted
PC s o lutio n. T he v a rio us  s ys tem s , a ltho ugh they d iffer in their fea ture s et, ha v e a  b a s ic  c o m m o n
func tio na lity a s  c a n b e s een in Figure 2. T his  d ia gra m  s ho w s  a n s ys tem  pa rtitio ned  into  hiera rc hic a l
la yers  o f a b s tra c t (? v irtua l? ) c o m po nents . It d es c rib es  a  lo gic a l c la s s ific a tio n o f func tio ns  w hic h
c o v er a  w id e v a riety o f im plem enta tio ns  (s ee a ls o  Figure 1). It d o es  no t im ply a ny s pec ific  d es ign
no r s pec ify rules  fo r im plem enting pa rts  in ha rd w a re o r s o ftw a re.

 Figure 2: MultiMediaCard system overview
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Figure 3 is  a  s pec ific  d es ign exa m ple b a s ed  o n the a b s tra c t la yer m o d el d es c rib ed  in Figure 2:

T his  M ultiM ed ia C a rd  s ys tem  c o nta ins  a t lea s t tw o  c o m po nents :

• T he s et o f c a r d s , c a lled  the M ultiM ed ia C a rd  s ta c k
• T he M ultiM ed ia C a rd  c o ntro ller

T he M ultiM ed ia C a rd  c o ntro ller is  d iv id ed  into  tw o  m a jo r b lo c k s . In s o m e im plem enta tio ns  (a s  this
exa m ple) the c o ntro ller m a y im plem ent the w ho le a pplic a tio n w hile in o thers  it w ill b e d iv id ed  into
s ev era l phys ic a l c o m po nents  w hic h (a pa rt fro m  the a pplic a tio n its elf) c a n b e id entified  a s :

• Applic a tio n spec ific  b lo c k  (e.g. a  m ic ro pro c es s o r o r a n a d a pter to  a  s ta nd a rd  b us  lik e U S B  o r 
AT A) =  Applic a tio n a d a pter

- Perfo rm s  a pplic a tio n o riented  ta s k s  (e.g. d is pla y c o ntro lling o r input d ec o d ing fo r ha nd -held  
a pplic a tio ns ).

- T ypic a lly c o nnec ted  a s  a  b us  s la v e fo r a  s ta nd a rd  b us

• T he c o m m o n b lo c k  =  M ultiM ed ia C a rd  a d a pter

MultiMedi-
aCard

Application
Adapter

Application adapter extension

Application

MultiMe-

 Figure 3: MultiMediaCard system example
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- C o nta ins  a ll c a rd  s pec ific  func tio ns  (lik e initia liz a tio n a nd  erro r c o rrec tio n)

- Serv es  a s  a  b us  m a s ter fo r the M ultiM ed ia C a rd  b us

- Im plem ents  the s ta nd a rd  interfa c e to  the c a rd  s ta c k .

3.1 Card Concept

T he b a s ic  M ultiM ed ia C a rd  c o nc ept is  b a s ed  o n tra ns ferring d a ta  v ia  a  m inim a l num b er o f s igna ls .
T he c o m m unic a tio n s igna ls  a re:

• CLK: w ith ea c h c yc le o f this  s igna l a n o ne b it tra ns fer o n the c o m m a nd  a nd  d a ta  lines  is  
d o ne. T he freq uenc y m a y v a ry b etw een z ero  a nd  the m a xim um  c lo c k  freq uenc y.

• CMD: is  a  b id irec tio na l c o m m a nd  c ha nnel used  fo r c a rd  initia liz a tio n a nd  d a ta  tra ns fer 
c o m m a nd s . T he C M D s igna l ha s  tw o  o pera tio n m o d es : o pen-d ra in fo r initia liz a tio n m o d e a nd  
push-pull fo r fa s t c o m m a nd  tra ns fer. C o m m a nd s  a re s ent fro m  the M ultiM ed ia C a rd  b us  
m a s ter to  the c a rd  a nd  res po ns es  fro m  the c a rd s  to  the ho s t.

• DAT: is  a  b id irec tio na l d a ta  c ha nnel. T he DA T  s igna l o pera tes  in pus h-pull m o d e. Only o ne 
c a rd  o r the ho s t is  d riv ing this  s igna l a t a  tim e. 

M ultiM ed ia C a rd s  c a n b e gro uped  into  s ev era l c a rd  c la s s es  w hic h d iffer in the func tio ns  they pro v id e
(giv en b y the sub s et o f M ultiM ed ia C a rd  s ys tem  c o m m a nd s ):

•Rea d  Only M em o ry (ROM ) c a rd s . T hes e c a rd s  a re m a nufa c tured  w ith a  fixed  d a ta  c o ntent. 
T hey a re typic a lly us ed  a s  a  d is trib utio n m ed ia  fo r s o ftw a re, a ud io , v id eo  etc .

•Rea d /W rite (RW ) c a rd s  (Fla s h, One T im e Pro gra m m a b le - OT P, M ultiple T im e Pro gra m m a b le 
- M T P). T hes e c a rd s  a re typic a lly s o ld  a s  b la nk  (em pty) m ed ia  a nd  a re us ed  fo r m a s s  d a ta  
s to ra ge, end  us er rec o rd ing o f v id eo , a ud io  o r d igita l im a ges .

•I/O c a rd s . T hes e c a rd s  a re intend ed  fo r c o m m unic a tio n (e.g. m o d em s) a nd  typic a lly w ill ha v e 
a n a d d itio na l interfa c e link .

T he M ultiM ed ia C a rd  ha s  the fo rm  fa c to r 24m m  x 32m m  x 1.4m m .

 Figure 4: MultiMediaCard shape and interface (bottom view)

All c a rd s  a re c o nnec ted  d irec tly to  the s igna ls  o f the M ultiM ed ia C a rd  b us . T he fo llo w ing ta b le
d efines  the c a rd  c o nta c ts :

Pin No. Name Type1 Description

1 RS V N C R es erv ed  fo r future us e
2 CM D I/O/PP/OD C o m m a nd /Res po ns e

 Table 1: MultiMediaCard pad definition

1 2 3 4 5 6 7
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T he c a rd  s ta c k  initia liz a tio n us es  o nly the C M D  c ha nnel a nd  is  therefo re c o m pa tib le fo r a ll c a rd s .

E a c h c a rd  ha s  a  s et o f info rm a tio n regis ters  (s ee a ls o  C ha pter 4):

T he ho s t m a y res et the c a rd s  b y s w itc hing the po w er supply o ff a nd  o n a ga in. E a c h c a rd  s ha ll ha v e
its  o w n po w er-o n d etec tio n c irc uitry w hic h puts  the c a rd  into  a  d efined  s ta te a fter the po w er-o n. N o
explic it res et s igna l is  nec es s a ry. T he c a rd s  c a n a ls o  b e res et b y a  s pec ia l c o m m a nd . 

3 V SS1 S Supply v o lta ge gro und
4 V D D S Supply v o lta ge
5 C L K I C lo c k
6 V SS2 S Supply v o lta ge gro und
7 DA T 2 I/O/PP D a ta  

1)S: po w er supply; I: input; O: o utput; PP: pus h-pull; OD: o pen-d ra in; N C : N o t c o nnec ted  (o r lo gic a l high)
2)T he DAT  line fo r rea d -o nly c a rd s  is  o utput o nly

Name Width Description

CID 128 Card identification number, card individual number for identification. Mandatory.
RCA 16  Relative card address, local system address of a card, dynamically assigned by the host during 

initialization. Mandatory.
DSR 16 Driver stage register to configure the card’s output drivers. Optional.
CSD 128  Card specific data, information about the card operation conditions. Mandatory
OCR 32  Operation condition register for cards which do not support the full voltage range. Used by a 

special broadcast command to detect restricted cards. Optional.

 Table 2: MultiMediaCard registers

Pin No. Name Type1 Description

 Table 1: MultiMediaCard pad definition
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 Figure 5: MultiMediaCard architecture

3.2 Bus Concept

T he M ultiM ed ia C a rd  b us  is  d es igned  to  c o nnec t either s o lid -s ta te m a s s -s to r a ge m em o ry o r I/O-
d ev ic es  in a  c a rd  fo rm a t to  m ultim ed ia  a pplic a tio ns . T he b us  im plem enta tio n a llo w s  the c o v era ge o f
a pplic a tio n field s  fro m  lo w -c o s t s ys tem s  to  s ys tem s  w ith a  fa s t d a ta  tra ns fer ra te. It is  a  s ingle
m a s ter b us  w ith a  v a ria b le num b er o f s la v es . T he M ultiM ed ia C a rd  b us  m a s ter is  the b us  c o ntro ller
a nd  ea c h s la v e is  either a  s ingle m a s s  s to ra ge c a rd  (w ith po s s ib ly d ifferent tec hno lo gies  suc h a s
ROM , OT P, Fla s h etc .) o r a n I/O-c a rd  w ith its  o w n c o ntro lling unit (o n c a rd ) to  perfo rm  the d a ta
tra ns fer.

 Figure 6: MultiMediaCard bus system
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T he M ultiM ed ia C a rd  b us  a ls o  inc lud es  po w er c o nnec tio ns  to  supply the c a rd s .

T he b us  c o m m unic a tio n us es  a  s pec ia l pro to c o l (M ultiM ed ia C a rd  b us  pro to c o l) w hic h is  a pplic a b le
fo r a ll d ev ic es . T herefo re, the pa ylo a d  d a ta  tra ns fer b etw een the ho s t a nd  the c a rd s  c a n b e
b id irec tio na l.

3.2.1 Bus Lines

T he M ultiM ed ia C a rd  b us  a rc hitec ture req uires  a ll c a rd s  to  b e c o nnec ted  to  the s a m e s et o f lines . N o
c a r d  ha s  a n ind iv id ua l c o nnec tio n to  the ho s t o r o ther d ev ic es , w hic h red uc es  the c o nnec tio n c o s ts
o f the M ultiM ed ia C a rd  s ys tem . 

T he b us  lines  c a n b e d iv id ed  into  three gro ups :

• Po w er supply: V SS1 a nd  V SS2,V DD - used  to  supply the c a rd s .
• D a ta  tra ns fer: C M D , DAT  - us ed  fo r b id irec tio na l c o m m unic a tio n.
• Clo c k : C L K  - us ed  to  s ync hro niz e d a ta  tra ns fer a c r o s s  the b us .

T he b us  line d efinitio ns  a nd  the c o rres po nd ing pa d  num b ers  a re d es c rib ed  in Cha pter 3.1.

3.2.2 Bus Protocol

After a  po w er-o n res et, the ho s t m us t initia liz e the c a rd s  b y a  s pec ia l m es s a ge-b a s ed
M ultiM ed ia C a rd  b us  pro to c o l. E a c h m es s a ge is  repres ented  b y o ne o f the fo llo w ing to k ens :

• c o m m a nd : a  c o m m a nd  is  a  to k en w hic h s ta rts  a n o pera tio n. A c o m m a nd  is  s ent fro m  the 
ho s t either to  a  s ingle c a rd  (a d d res s ed  c o m m a nd ) o r to  a ll c o nnec ted  c a rd s  (b ro a d c a s t 
c o m m a nd ). A c o m m a nd  is  tra ns ferred  s eria lly o n the C M D line.

• res po ns e: a  res po ns e is  a  to k en w hic h is  s ent fro m  a n a d d res s ed  c a rd , o r (s ync hro no us ly) 
fro m  a ll c o nnec ted  c a rd s , to  the ho s t a s  a n a ns w er to  a  prev io us ly rec eiv ed  c o m m a nd . A 
res po ns e is  tra ns ferred  s eria lly o n the C M D line.

• d a ta : d a ta  c a n b e tra ns ferred  fro m  the c a rd  to  the ho s t o r v ic e v ers a . D a ta  is  tra ns ferred  v ia  
the d a ta  line.

C a rd  a d d res s ing is  im plem ented  us ing a  s es s io n a d d res s  a s s igned  d uring the initia liz a tio n pha s e,
b y the b us  c o ntro ller to  a ll c urrently c o nnec ted  c a rd s . Ind iv id ua l c a rd s  a re id entified  b y their CID
num b er. T his  m etho d  req uires  tha t ev ery c a rd  w ill ha v e a n uniq ue CID num b er. T o  ensure
uniq uenes s  o f CID s  the CID regis ter c o nta ins  24 b its  (M ID a nd  OID field s  - s ee Cha pter 4) w hic h a re
d efined  b y the M M CA. E v ery c a rd  m a nufa c turers  is  req uired  to  a pply fo r a n uniq ue M ID (a nd
o ptio na lly OID) num b er. 

T he s truc ture o f c o m m a nd s , res po ns es  a nd  d a ta  b lo c k s  is  d es c rib ed  in Cha pter 4.

M ultiM ed ia C a rd  b us  d a ta  tra ns fers  a re c o m po s ed  o f thes e to k ens . One d a ta  tra ns fer is  a  bus
operation. T here a re d ifferent types  o f o pera tio ns . Ad d res s ed  o pera tio ns  a lw a ys  c o nta in a
c o m m a nd  a nd  a  res po ns e to k en. In a d d itio n, s o m e o pera tio ns  ha v e a  d a ta  to k en, the o thers
tra ns fer their info rm a tio n d irec tly w ithin the c o m m a nd  o r res po ns e s truc ture. In this  c a s e no  d a ta
to k en is  pres ent in a n o pera tio n. T he b its  o n the DA T  a nd  the C M D lines  a re tra ns ferred
s ync hro no us to  the ho s t c lo c k . 

T w o  types  o f d a ta  tra ns fer c o m m a nd s  a re d efined :

• Seq uentia l c o m m a nd s : T hes e c o m m a nd s  initia te a  c o ntinuo us  d a ta  s trea m , they a re 
term ina ted  o nly w hen a  s to p c o m m a nd  fo llo w s  o n the C M D line. T his  m o d e red uc es  the 
c o m m a nd  o v erhea d  to  a n a b s o lute m inim um .

• B lo c k -o riented  c o m m a nd s : T hes e c o m m a nd s  s end  a  d a ta  b lo c k  s uc c eed ed  b y CRC b its . 
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B o th rea d  a nd  w rite o pera tio ns  a llo w  either s ingle o r m ultiple b lo c k  tra ns m is s io n. A m ultiple 
b lo c k  tra ns m is s io n is  term ina ted  w hen a  s to p c o m m a nd  fo llo w s  o n the C M D line s im ila rly to  
the s eq uentia l rea d .

 Figure 7: Sequential read operation

 

 Figure 8: (Multiple) Block read operation

.

 Figure 9: Sequential write operation

T he b lo c k  w rite o pera tio n us es  a  s im ple b us y s igna lling o f the w rite o pera tio n d ura tio n o n the d a ta
(DA T ) line (s ee Figure 10).
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 Figure 10: (Multiple) Block write operation

 Figure 11: ? no response?  and ? no data?  operations

C o m m a nd  to k ens  ha v e the fo llo w ing c o d ing s c hem e:

 Figure 12: Command token format

E a c h c o m m a nd  to k en is  prec ed ed  b y a  s ta rt b it (? 0? ) a nd  suc c eed ed  b y a n end  b it (? 1? ). T he
to ta l length is  48 b its . E a c h to k en is  pro tec ted  b y CRC b its  s o  tha t tra ns m is s io n erro rs  c a n b e
d etec ted  a nd  the o pera tio n m a y b e repea ted . 

Res po ns e to k ens  ha v e fiv e c o d ing s c hem es  d epend ing o n their c o ntent. T he to k en length is  either
48 o r 136 b its . T he d eta iled  c o m m a nd s  a nd  res po ns e d efinitio n is  giv en in Cha pter 4.7 a nd  Cha pter
4.9.

Due to  the fa c t tha t there is  no  pred efined  end  in s eq uentia l d a ta  tra ns fer, no  CRC pro tec tio n is
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0 1 CONTENT 1
total length=48 bits

start bit:
always’0’

transmitter bit:
’1’= host command

end bit:
always ‘1’

Command content: command and address information or pa-
rameter, protected by 7 bit CRC checksum

CRC
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inc lud ed  in this  c a s e. T he CRC pro tec tio n a lgo rithm  fo r b lo c k  d a ta  is  a  16 b it C C IT T  po lyno m ia l. All
us ed  C RC types  a re d es c rib ed  in Cha pter 7.

 Figure 13: Response token format

 Figure 14: Data packet format

3.3 Controller Concept

T he M ultiM ed ia C a rd  is  d efined  a s  a  lo w  c o s t m a s s  s to ra ge pro d uc t. T he s ha red  func tio ns  ha v e to
b e im plem ented  in the M ultiM ed ia C a rd  s ys tem . T he unit w hic h c o nta ins  thes e func tio ns  is  c a lled  the
M ultiM ed ia C a rd  c o ntro ller. T he fo llo w ing po ints  a re b a s ic  req uirem ents  fo r the c o ntro ller:

• Pro to c o l tra ns la tio n fro m  s ta nd a rd  M ultiM ed ia C a rd  b us  to  a pplic a tio n b us
• D a ta  b uffering to  ena b le m inim a l d a ta  a c c es s  la tenc y
• M ultiM ed ia C a rd  s ta c k  m a na gem ent to  reliev e the a pplic a tio n pro c es s o r
• M a c ro s  fo r c o m m o n c o m plex c o m m a nd  s eq uenc es

T he M ultiM ed ia C a rd  c o ntro ller is  the link  b etw een the a pplic a tio n a nd  the M ultiM ed ia C a rd  b us  w ith
its  c a rd s . It tra ns la tes  the pro to c o l o f the s ta nd a rd  M ultiM ed ia C a rd  b us  to  the a pplic a tio n b us . It is
d iv id ed  into  tw o  m a jo r pa rts :

• T he a pplic a tio n a d a pter: the a pplic a tio n o riented  pa rt
• T he M ultiM ed ia C a rd  a d a pter: the M ultiM ed ia C a rd  o riented  pa rt

0 0 CONTENT 1
total length=48 bits

start bit:
always’0’

transmitter bit:
’0’=card response

end bit:
always ‘1’

Response content: mirrored command and status information 
(R1 response), OCR register (R3 response) or RCA (R4 and 

R5), protected by a 7bit CRC checksum

R1, R3,

0 T CONTENT=CID or CSD
total length=136 bits

R2 1

end bit:
always ‘1’

CRC

0 1
block length

start bit:
always’0’

Block data:

Sequential data:
0 1

start bit:
always’0’

end bit, always ‘1’
sent when transfer inter-

rupted by a CMD

end bit:
always ‘1’

CRC
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T he a pplic a tio n a d a pter c o ns is ts  a t lea s t o f a  b us  s la v e a nd  a  b rid ge into  the M ultiM ed ia C a rd
s ys tem . It c a n b e extend ed  to  b ec o m e a  m a s ter o n the a pplic a tio n b us  a nd  suppo rt func tio ns  lik e
D M A o r s erv e a pplic a tio n s pec ific  need s . H igher integra tio n w ill c o m b ine the M ultiM ed ia C a rd
c o ntro ller w ith the a pplic a tio n.

Ind epend ently o f the type a nd  req uirem ents  o f the a pplic a tio n the M ultiM ed ia C a rd  b us req uires  a
ho s t. T his  ho s t m a y b e the M ultiM ed ia C a rd  a d a pter. On the M ultiM ed ia C a rd  b us  s id e it is  the o nly
b us  m a s ter a nd  c o ntro ls  a ll a c tiv ity o n tha t b us . On the o ther s id e it is  a  s la v e to  the a pplic a tio n
a d a pter o r to  the a pplic a tio n, res pec tiv ely. N o  a pplic a tio n s pec ific  func tio ns  s ha ll b e suppo rted  here
exc ept tho s e tha t a re c o m m o n to  m o s t M ultiM ed ia C a rd  s ys tem s . T he a d a pter inc lud es  a ll c a rd  s ta c k
m a na gem ent func tio ns . It suppo rts  a ll M ultiM ed ia C a rd  b us  c o m m a nd s  a nd  pro v id es  a d d itio na lly a
s et o f m a c ro  c o m m a nd s . T he a d a pter inc lud es  erro r c o rrec tio n c a pa b ility fo r no n erro r-free c a rd s .
T he us ed  erro r c o rrec tio n c o d es  a re d efined  in Cha pter 8.1. 

B ec a us e the a pplic a tio n s pec ific  need s  a nd  the c ho s en a pplic a tio n interfa c e a re o ut o f the s c o pe o f
this  s pec ific a tio n, the M ultiM ed ia C a rd  c o ntro ller d efines  a n interna l a d a pter interfa c e. T he tw o  pa rts
c o m m unic a te a c ro s s  this  interfa c e. T he a d a pter interfa c e is  d irec tly a c c es s ib le in lo w  c o s t (po int to
po int link) s ys tem s  w here the M ultiM ed ia C a rd  c o ntro ller is  red uc ed  to  a n M ultiM ed ia C a rd  a d a pter. 

3.3.1 Application Adapter Requirements

T he a pplic a tio n a d a pter enha nc es  the M ultiM ed ia C a rd  s ys tem  in the w a y tha t it b ec o m es  plug&pla y
in ev ery s ta nd a rd  b us  env iro nm ent. E a c h env iro nm ent w ill need  its  uniq ue a pplic a tio n a d a pter. Fo r
s o m e b us  s ys tem s  s ta nd a rd  o ff the s helf a pplic a tio n a d a pters  exis t a nd  c a n interfa c e w ith the
M ultiM ed ia C a rd  a d a pter. T o  red uc e the b ill o f m a teria l it is  rec o m m end ed  to  integra te a n exis ting
a pplic a tio n a d a pter w ith the M ultiM ed ia C a rd  a d a pter m o d ule to  fo rm  a n M ultiM ed ia C a rd  c o ntro ller.

T he a pplic a tio n a d a pter extens io n is  a  func tio na l enha nc em ent o f the a pplic a tio n a d a pter fro m  a  b us
s la v e to  a  b us  m a s ter o n the s ta nd a rd  a pplic a tio n b us . Fo r ins ta nc e, a n extend ed  a pplic a tio n
a d a pter c a n b e triggered  to  perfo rm  b id irec tio na l D M A tra ns fers .

3.3.2 MultiMediaCard Adapter Architecture

T he a rc hitec ture a nd  the func tio na l units  d es c rib ed  b elo w  a re no t im plem enta tio n req uirem ents , b ut
genera l rec o m m end a tio ns  o n the im plem enta tio n o f a  M ultiM ed ia C a rd  a d a pter. T he a d a pter is
d iv id ed  into  tw o  m a jo r pa rts :

• T he c o ntro ller: m a c ro  unit, s ta c k  m a na gem ent a nd  po w er m a na gem ent

 CMD
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 Figure 15: MultiMediaCard controller scheme
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• T he d a ta  pa th: Ad a pter interfa c e, ECC unit, rea d  c a c he, w rite b uffer, C RC unit a nd  
M ultiM ed ia C a rd  b us  interfa c e

T he d a ta  pa th units  s ho uld  b e im plem ented  in ha rd w a re to  gua ra ntee the full c a pa b ilities  o f the
M ultiM ed ia C a rd  s ys tem . T he c o ntro ller pa rt o f the a d a pter c a n b e im plem ented  in ha rd w a re o r
s o f tw a re d epend ing o n the a pplic a tio n a rc hitec ture.

T he w id th o f the d a ta  pa th s ho uld  b e a  b yte; the units  w hic h a re ha nd ling d a ta  s ho uld  w o rk  o n b ytes
o r b lo c k s  o f b ytes . T his  req uirem ent is  d eriv ed  fro m  the M ultiM ed ia C a rd  b us  pro to c o l, w hic h is
o rga niz ed  in d a ta  b lo c k s . B lo c k s  a re m ultiples  o f b ytes . T hus , the s m a lles t unit o f a  d a ta  a c c es s  o r
c o ntro l unit is  a  b yte.

C o m m a nd s  fo r the M ultiM ed ia C a rd  b us  fo llo w  a  s tric t pro to c o l. E a c h c o m m a nd  is  enc a psula ted  in a
s ynta c tic a l fra m e. E a c h fra m e c o nta ins  s o m e s pec ia l c o ntro l info rm a tio n lik e s ta rt/end  b its  a nd  CRC
pro tec tio n. So m e c o m m a nd s  inc lud e s tuffing b its  to  ena b le s im ple interpreters  to  us e a  fixed  fra m e
length. T his  tra ns po rt m a na gem ent info rm a tio n s ho uld  b e genera ted  in the M ultiM ed ia C a rd  a d a pter.
T hes e func tio ns  a re c o m b ined  in the M ultiM ed ia C a rd  b us  interfa c e o f the a d a pter.

T he res po ns e d ela ys  o f the M ultiM ed ia C a rd  s ys tem  m a y v a ry; they d epend  o n the type o f c a r d s . So
the a d a pter interfa c e m us t ha nd le a s ync hro no us  m o d e v ia  ha nd s ha k e s igna ls (ST B ,AC K ) o r the
ho s t ha s  to  po ll the s ta te (b us y/no t b us y) if no  ha nd s ha k e s igna ls  a re req uired  (s ync hro no us  m o d e).
T his  interfa c e m a y b e a  genera l unit suppo rting m o s t a pplic a tio n pro to c o ls  o r c a n b e ta ilo red  to  o ne
a pplic a tio n.

It is  rec o m m end ed  to  eq uip the M ultiM ed ia C a rd  a d a pter w ith d a ta  b uffers  fo r w rite a n rea d
o pera tio n. It w ill, in m o s t c a s es , im pro v e the s ys tem  lev el perfo rm a nc e o n the a pplic a tio n s id e.T he
M ultiM ed ia C a rd  b us  tra ns po rts  its  d a ta  in a  s eria l pro to c o l w ith a  d a ta  ra te up to  20 M b it. T his  is
s lo w er tha n a  tyipic a l a pplic a tio ns  C P U b us . Ena b ling the CP U to  o ff lo a d  the d a ta  to  the b uffers  w ill
free up CPU t im e fo r s ys tem  lev el ta s k s , w hile the M M C a d a pter ha nd les  the d a ta  tra ns fer to  the
c a r d . 

T he a c c es s  tim e fo r ra nd o m  a c c es s  rea d  o pera tio ns  fro m  a  c a rd  m a y b e im pro v ed  b y c a c hing a
b lo c k  o f d a ta  in the rea d  c a c he. After rea d ing a  c o m plete b lo c k  into  the M ultiM ed ia C a rd  a d a pter

 Figure 16: MultiMediaCard adapter architecture
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c a c he, repea ted  a c c es s es  to  tha t b lo c k  c a n b e d o ne v ery fa s t. E s pec ia lly rea d -m o d ify-w rite
o pera tio ns  c a n b e exec uted  in a  v ery effic ient w a y o n a  b lo c k  b uffer w ith the help o f the SRAM
s w a pper.
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4 Card Registers

W ithin the c a rd  interfa c e fiv e regis ters  a re d efined : OCR, CID , CSD, RCA a nd  DSR. T hes e c a n b e
a c c es s ed  o nly b y c o rres po nd ing c o m m a nd s . 

T he 32-b it o pera tio n c o nd itio ns  regis ter (OCR) s to res  the V DD v o lta ge pro file o f the c a rd . T he
regis ter is  o ptio na l a nd  c a n b e rea d  o nly. 

T he 128-b it w id e CID regis ter c a rries  the c a rd  id entific a tio n info rm a tio n (C a rd  ID) us ed  d uring the
c a rd  id entific a tio n pro c ed ure. 

T he 128-b it w id e C a rd -Spec ific  D a ta  regis ter (CSD) pro v id es  info rm a tio n o n ho w  to  a c c es s  the c a rd
c o ntents . T he CSD d efines  the d a ta  fo rm a t, erro r c o rrec tio n type, m a xim um  d a ta  a c c es s  tim e, d a ta
tra ns fer s peed , w hether the DSR regis ter c a n b e us ed  etc . 

T he 16-b it rela tiv e c a rd  a d d res s  regis ter (RCA) c a rries  the c a rd  a d d res s  a s s igned  b y the ho s t d uring
the c a rd  id entific a tio n. T his  a d d res s  is  us ed  fo r the a d d res s ed  ho s t-c a rd  c o m m unic a tio n a fter the
c a r d  id entific a tio n pro c ed ure. 

T he 16-b it d riv er s ta ge regis ter (DSR) c a n b e o ptio na lly us ed  to  im pro v e the b us  perfo rm a nc e fo r
extend ed  o pera ting c o nd itio ns  (d epend ing o n pa ra m eters  lik e b us  length, tra ns fer ra te o r num b er o f
c a r d s ). 
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5  MultiMediaCard Bus

T he M ultiM ed ia C a rd  b us  ha s  three c o m m unic a tio n lines  a nd  three supply lines :

• C M D: C o m m a nd  is  a  b id irec tio na l s igna l. T he ho s t a nd  c a rd  d riv ers  a re o pera ting in tw o  
m o d es , o pen d ra in a nd  push pull.

• DAT : D a ta  is  a  b id irec tio na l s igna l. H o s t a nd  c a r d  d riv ers  a re o pera ting in push pull m o d e
• C L K : Clo c k  is  a  ho s t to  c a rd  s igna l. C L K  o pera tes  in pus h pull m o d e
• V DD: V DD is  the po w er supply line fo r a ll c a rd s .
• V SS1, V SS2 a re tw o  gro und  lines .

 Figure 17: Bus circuitry diagram

T he ROD is  s w itc hed  o n a nd  o ff b y the ho s t s ync hro no us ly to  the o pen-d ra in a nd  pus h-pull m o d e
tra ns itio ns . T he ho s t d o es  no t ha v e to  ha v e o pen d ra in d riv ers , b ut m us t rec o gniz e this  m o d e to
s w itc h o n the ROD. R DA T  a nd  R C M D a re pull-up res is to rs  pro tec ting the C M D a nd  the DA T  line
a ga ins t b us  flo a ting w hen no  c a rd  is  ins erted  o r w hen a ll c a rd  d riv er s a re in a  high-im ped a nc e
m o d e.

A c o ns ta nt c urrent s o urc e c a n repla c e the ROD b y a c hiev ing a  b etter perfo rm a nc e (c o ns ta nt s lo pes
fo r the s igna l ris ing a nd  fa lling ed ges). If the ho s t d o es  no t a llo w  the s w itc ha b le ROD
im plem enta tio n, a  fixed  R CM D c a n b e us ed . C o ns eq uently the m a xim um  o pera ting freq uenc y in the
o pen d ra in m o d e ha s  to  b e red uc ed  if the us ed  R CM D v a lue is  higher tha n the m inim a l a llo w ed
v a lue.

T o  gua ra ntee the pro per s eq uenc e o f c a rd  pin c o nnec tio n d uring ho t ins ertio n, the us e o f either a
s pec ia l ho t-ins ertio n c a pa b le c a rd  c o nnec to r o r a n a uto -d etec t lo o p o n the ho s t s id e (o r s o m e
s im ila r m ec ha nis m ) is  m a nd a to ry. 

N o  c a rd  s ha ll b e d a m a ged  b y ins erting o r rem o v ing a  c a rd  into  the M ultiM ed ia C a rd  b us  ev en w hen
the po w er (V DD) is  up. D a ta  tra ns fer o pera tio ns  a re pro tec ted  b y C R C  c o d es , therefo re a ny b it
c ha nges  ind uc ed  b y c a rd  ins ertio n a nd  rem o v a l c a n b e d etec ted  b y the M ultiM ed ia C a rd  b us  m a s ter. 
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6 SPI Mode

6.1 Introduction

T he SPI m o d e c o ns is ts  o f a  s ec o nd a ry, o ptio na l c o m m unic a tio n pro to c o l w hic h is  o ffered  b y Fla s h-
b a s ed  M ultiM ed ia C a rd s . T his  m o d e is  a  sub s et o f the M ultiM ed ia C a rd  pro to c o l, d es igned  to
c o m m unic a te w ith a  SPI c ha nnel, c o m m o nly fo und  in M o to ro la ? s  (a nd  la tely a  few  o ther v end o rs ? )
m ic ro c o ntro llers . T he interfa c e is  s elec ted  d uring the firs t res et c o m m a nd  a fter po w er up (CM D0)
a nd  c a nno t b e c ha nged  o nc e the pa rt is  po w ered  o n. 

T he SPI s ta nd a rd  d efines  the phys ic a l link  o nly, a nd  no t the c o m plete d a ta  tra ns fer pro to c o l. T he
M ultiM ed ia C a rd  SPI im plem enta tio n us es  a  sub s et o f the M ultiM ed ia C a rd  pro to c o l a nd  c o m m a nd
s et. It is  intend ed  to  b e us ed  b y s ys tem s  w hic h req uire a  s m a ll num b er o f c a r d s  (typic a lly o ne). Fro m
the a pplic a tio n po int o f v iew , the a d v a nta ge o f the SPI m o d e is  the c a pa b ility o f us ing a n o ff-the-
s helf ho s t, henc e red uc ing the d es ign-in effo rt to  m inim um . T he d is a d v a nta ge is  the lo s s  o f
perfo rm a nc e o f the SPI s ys tem  v ersus  M ultiM ed ia C a rd  (few er c a rd s , ha rd w a re CS per c a rd  etc .). 

6.2 SPI Interface Concept 

T he Seria l Periphera l Interfa c e (SPI) is  a  genera l purpo s e s ync hro no us  s eria l interfa c e o rigina lly
fo und  o n c erta in M o to ro la  m ic ro c o ntro llers . A v irtua lly id entic a l interfa c e c a n no w  b e fo und  o n
c erta in T I a nd  SG S T ho m s o n m ic ro c o ntro llers  a s  w ell. 

T he M ultiM ed ia C a rd  SPI interfa c e is  c o m pa tib le w ith SPI ho s ts  a v a ila b le o n the m a rk et. A s a ny
o ther SPI d ev ic e the M ultiM ed ia C a rd  SPI c ha nnel c o ns is ts  o f the fo llo w ing fo ur s igna ls :

CS: H o s t to  c a rd  C hip Selec t s igna l.

CLK: H o s t to  c a rd  c lo c k  s igna l

DataIn: H o s t to  c a rd  d a ta  s igna l.

DataOut:  C a rd  to  ho s t d a ta  s igna l.

Ano ther SPI c o m m o n c ha ra c teris tic  a re b yte tra ns fers , w hic h is  im plem ented  in the M ultiM ed ia C a rd
a s  w ell. All d a ta  to k ens  a re m ultiples  o f b ytes  (8 b it) a nd  a lw a ys  b yte a ligned  to  the CS s igna l.

6.3 SPI Bus Topology

T he M ultiM ed ia C a rd  c a rd  id entific a tio n a nd  a d d res s ing m etho d s  a re repla c ed  b y a  ha rd w a re C hip
Selec t (CS) s igna l. T here a re no  b ro a d c a s t c o m m a nd s . Fo r ev ery c o m m a nd , a  c a rd  (s la v e) is
s elec ted  b y a s s erting (a c tiv e lo w ) the CS s igna l (s ee Figure 18).

T he CS s igna l m us t b e c o ntinuo us ly a c tiv e fo r the d ura tio n o f the SPI tra ns a c tio n (c o m m a nd ,
res po ns e a nd  d a ta ). T he o nly exc eptio n o c c urs  d uring c a rd  pro gra m m ing, w hen the ho s t c a n d e-
a s s ert the CS s igna l w itho ut a ffec ting the pro gra m m ing pro c es s . 

T he b id irec tio na l C M D a nd  DA T  lines  a re repla c ed  b y unid irec tio na l dataIn a nd  dataOut s igna ls .
T his  elim ina tes  the a b ility o f exec uting c o m m a nd s  w hile d a ta  is  b eing rea d  o r w ritten a nd , therefo re,
m a k es  the s eq uentia l rea d /w rite o pera tio ns  o b s o lete. Only s ingle a nd  m ultiple b lo c k  rea d /w rite
c o m m a nd s  a re suppo rted  b y the SPI c ha nnel. 

T he SPI interfa c e us es  the s a m e 7 s igna ls  o f the s ta nd a rd  M ultiM ed ia C a rd  b us  (s ee T a b le 3).
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 Figure 18: MultiMediaCard bus system

6.4 MultiMediaCard Registers in SPI Mode

T he regis ters  us a ge in SPI m o d e is  sum m a riz ed  in T a b le 4. M o s t o f them  a re ina c c es s ib le. 

Pin #
MultiMediaCard Mode SPI Mode

Name Type1

1)S: po w er supply; I: input; O: o utput; PP: pus h-pull; OD: o pen-d ra in; N C: N o t c o nnec ted  (o r lo gic a l high)

Description Name Type Description

1 RS V N C R es erv ed  fo r future use CS  I Chip Selec t (neg true)

2 CM D I/O/PP/OD C o m m a nd /Res po ns e DI I/PP D a ta  In

3 V SS1 S Supply v o lta ge gro und V SS S Supply v o lta ge gro und

4 V DD S Supply v o lta ge V D D S Supply v o lta ge

5 C L K I C lo c k SC L K I C lo c k

6 V SS2 S Supply v o lta ge gro und V SS2 S Supply v o lta ge gro und

7 DA T I/O/PP D a ta DO O/PP D a ta  Out

 Table 3: SPI interface pin configuration

SPI b us  (C L K , D a ta IN , D a ta Out)

SPI

C a rd

SPI b us
m a s ter

SPI

C a rd

Po w er
supply

CS

CS
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6.5 SPI Electrical Interface and Bus Operating Conditions

T he elec tric a l interfa c e is  id entic a l to  M ultiM ed ia C a rd  m o d e w ith the exc eptio n o f the pro gra m m a b le
c a r d  o utput d riv ers  o ptio n w hic h is  no t suppo rted  in SPI m o d e. 

T he b us  o pera ting c o nd itio ns  a nd  the b us  tim ing a re id entic a l to  the M ultiM ed ia C a rd  m o d e.

Name Available in SPI 
mode

Width 
[Bytes] Description

CID Yes 16 C a rd  id entific a tio n d a ta  (s eria l num b er, m a nufa c turer ID etc .)

RCA N o

DSR N o

CSD Yes 16 C a rd  s pec ific  d a ta , info rm a tio n a b o ut the c a rd  o pera tio n c o nd itio ns .

OCR Yes  Opera tio n c o nd itio n regis ter fo r c a rd s  w hic h d o  no t suppo rt the full 
v o lta ge ra nge. Optio na l.

 Table 4: MultiMediaCard registers in SPI mode
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7 Error Protection

T he CRC is  intend ed  fo r pro tec ting M ultiM ed ia C a rd  c o m m a nd s , res po ns es  a nd  d a ta  tra ns fer
a ga ins t tra ns m is s io n erro rs  o n the M ultiM ed ia C a rd  b us . One 7-b it C RC is  genera ted  fo r ev ery
c o m m a nd  a nd  c hec k ed  fo r ev ery res po ns e o n the C M D line. Fo r d a ta  b lo c k s  o ne 16-b it  CRC per
tra ns ferred  b lo c k  is  genera ted . 

In o rd er to  d etec t d a ta  d efec ts  o n the c a rd s  the ho s t m a y inc lud e erro r c o rrec tio n c o d es  in the
pa ylo a d  d a ta . Fo r erro r free d ev ic es  this  fea ture is  no t req uired . W ith the erro r c o rrec tio n
im plem ented  o ff c a r d , a n o ptim a l ha rd w a re s ha ring c a n b e a c hiev ed . On the o ther ha nd  the v a riety
o f c o d es  in a  s ys tem  m us t b e res tric ted  o r o ne w ill need  a  pro gra m m a b le E C C  c o ntro ller, w hic h is
b eyo nd  the intentio n o f a  M ultiM ed ia C a rd  a d a pter.

If a  M ultiM ed ia C a rd  req uires  a n externa l erro r c o rrec tio n (externa l m ea ns  o uts id e o f the c a rd ), then
a n ECC a lgo rithm  ha s  to  b e im plem ented  in the M ultiM ed ia C a rd  ho s t. T he s ho rtened  B C H
(542,512) c o d e w a s  c ho s en a s  o ne suita b le c o d e fo r m a tc hing the req uirem ent o f ha v ing high
effic ienc y a t lo w es t c o s ts , lea d ing to  a  red und a nc y o f 5.9%.
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8 File Formats for the MultiMediaCard

In genera l, M ultiM ed ia C a rd  d a ta  a re s truc tured  b y m ea ns  o f a  file s ys tem . Sinc e the d efinitio n o f a
M ultiM ed ia C a rd  file s ys tem  is  no t pa rt o f the s ys tem  s pec ific a tio n, the us er o r c o ntent pro v id er is
free to  c ho o s e a ny a ppro pria te file s ys tem  fo r the a pplic a tio n. H o w ev er, fo r a c hiev ing high d a ta
interc ha ngea b ility, s o m e b a s ic  c o nv entio ns  o n ho w  to  id entify the file s ys tem  s truc ture b y the ho s t
m a y b e d es ira b le. Fo r this  rea s o n, the b a s ic  m ec ha nis m  fo r ind ic a ting the file s ys tem  type ha s  b een
intro d uc ed  in Cha pter 5.

T hree b a s ic  types  ha v e b een d efined  a s  v a lid  file fo rm a ts  fo r the M ultiM ed ia C a rd . T he d es c riptio n o f
thes e fo rm a ts  w ill b e giv en in the fo llo w ing s ec tio ns .

8.1 Hard Disk-like File System with Partition Table

Sim ila r to  ha rd  d is k s  in PC s , the fir s t d a ta  b lo c k  o f the m em o ry c o ns is ts  o f a  pa rtitio n ta b le. T hus ,
us ing the s a m e no ta tio n a s  fo r ha rd  d is k s , i.e. pa rtitio ning the m em o ry field  into  lo gic a l s ec to rs  o f
512 b ytes  ea c h, the firs t s ec to r is  res erv ed  fo r this  pa rtitio n ta b le. T he d a ta  in this  s ec to r is
s truc tured  a s  fo llo w s :

E v ery pa rtitio n entry c o ns is ts  o f the fo llo w ing field s :

Byte position Length (bytes) Entry description Value / Range

0x0 446 c o ns is tenc y c hec k  
ro utine

0x1b e 16 pa rtitio n ta b le entry (s ee b elo w )
0x1c e 16 pa rtitio n ta b le entry (s ee b elo w )
0x1d e 16 pa rtitio n ta b le entry (s ee b elo w )
0x1ee 16 pa rtitio n ta b le entry (s ee b elo w )
0x1fe 1 s igna ture ? 0x55?
0x1ff 1 s igna ture ? 0xa a ?

 Table 5: Partition table for hard disk-like file system

Byte position Length (bytes) Entry description Value / Range

0x0 1 b o o t d es c ripto r 0x00 (no n-b o o ta b le d ev ic e),
0x80 (b o o ta b le d ev ic e)

0x1 3 firs t pa rtitio n s ec to r a d d res s  o f firs t s ec to r
0x4 1 file s ys tem  d es c ripto r 0 =  em pty

1 =  DOS 12-b it FAT  < 16 M B
4 =  DOS 16-b it FAT  < 32 M B
5 =  extend ed  DOS 
6 =  DOS 16 b it FAT  > =  32 M B
0x10-0xff =  free fo r o ther file 
s ys tem s*

0x5 3 la s t pa rtitio n s ec to r a d d res s  o f la s t s ec to r

 Table 6: Partition entry description
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T he d es c ripto rs  m a rk ed  b y a n a s teris k  a re no t us ed  in DOS sys tem s . E v ery DOS pa rtitio n is  b a s ed
o n a  12-b it, 16-b it FAT  o r V FAT  res pec tiv ely. All s ec to r num b ers  a re s to red  in L ittle-End ia n fo rm a t
(lea s t s ignific a nt b yte firs t). T he s ta rt a nd  end  a d d res s  o f the pa rtitio n a re giv en in term s  o f hea d s ,
tra c k s  a nd  s ec to rs , a nd  c a n therefo re b e igno red  fo r the M ultiM ed ia C a rd , s inc e the po s itio n o f the
pa rtitio n c a n b e d eterm ined  b y the la s t tw o  entries .

T he rec o m m end ed  d efa ult c o nfigura tio n in the b o o t s ec to r is  d es c rib ed  in the fo llo w ing ta b le:

0x8 4 fir s t sec to r po s itio n 
rela tiv e to  b eginning o f 
d ev ic e

num b er o f firs t s ec to r (linea r 
a d d res s )

0xc 4 N um b er o f s ec to rs  in 
pa rtitio n

b etw een 1 a nd  m a xim a l num b er 
o f s ec to rs  o n d ev ic e

Byte position Length 
(bytes) Entry description Value / Range

0x0 3 Jum p c o m m a nd 0xeb  0xXX 0x90
0x3 8 OEM  na m e XXX
0xb 2 B ytes  / s ec to r 512
0xd 1 Sec to rs  / c lus ter X X X (ra nge: 1 - 64)
0xe 2 Res erv ed  s ec to rs  

(N um b er o f res erv ed  s ec to rs  a t the 
b eginning o f the m ed ia  inc lud ing the 
b o o t sec to r)

1 

0x10 1 N um b er o f FAT ? s 2
0x11 2 N um b er o f ro o t d irec to ry entries 512
0x13 2 N um b er o f s ec to rs  o n m ed ia X X X (d epend s  o n c a rd  c a pa c ity, if 

the m ed ia  ha s  m o re tha n 65535 
s ec to rs , this  field  is  z ero  a nd  the 
'num b er o f to ta l s ec to rs ' is  s et)

0x15 1 M ed ia  d es c ripto r 0xf8 (ha rd  d is k )
0x16 2 Sec to rs  / FAT X X X
0x18 2 Sec to rs  / tra c k 32 (no  m ea ning)
0x1a 2 N um b er o f hea d s 2 (no  m ea ning)
0x1c 4 N um b er o f hid d en s ec to rs 0
0x20 4 N um b er o f to ta l s ec to rs X X X (d epend s  o n c a pa c ity)
0x24 1 Driv e num b er 0
0x25 1 Res erv ed 0
0x26 1 Extend ed  b o o t s igna ture 0x29
0x27 4 V o lum e ID o r s eria l num b er X X X

 Table 7: Boot sector configuration

Byte position Length (bytes) Entry description Value / Range

 Table 6: Partition entry description
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All 'X' entries  a re d eno ting c a rd  d epend ent o r no n-fixed  v a lues . T he num b er o f s ec to rs  per tra c k  a nd
the num b er o f hea d s  a re m ea ningles s  fo r the M ultiM ed ia C a rd  a nd  c a n b e igno red .

8.2 DOS FAT File System without Partition Table

Fo r s im ple file s ys tem s , the pa rtitio n ta b le c a n b e o m itted  b y us ing o nly a  b o o t b lo c k  fo r a  DOS FAT
file s ys tem 1. In this  c a s e, exa c tly the s a m e b o o t b lo c k  a s  rec o m m end ed  fo r the FAT  in the prev io us
s ec tio n c a n b e us ed .

8.3 Universal File System for the MultiMediaCard

t b d .

0x2b 11 V o lum e la b el X X X (ASCII c ha ra c ters  pa d d ed  
w ith b la nk s  if les s  tha n 11 
c ha ra c ters )

0x36 8 File s ys tem  type X X X (ASCII c ha ra c ters  id entifying 
the file s ys tem  type FAT 12 o r 
FAT 16)

0x3e 448 L o a d  pro gra m  c o d e X X X
0x1fe 1 Signa ture 0x55
0x1ff 1 Signa ture 0xa a

1. Note: this would not work with common software drivers on a PC, since a partition table is always required for hard disks

Byte position Length 
(bytes) Entry description Value / Range

 Table 7: Boot sector configuration
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9 MultiMediaCard Standard Compliance

T he M ultiM ed ia C a rd  s ta nd a rd  pro v id es  a ll the nec es s a ry info rm a tio n req uired  fo r m ed ia
exc ha ngea b ility a nd  c o m pa tib ility.

• G eneric  c a rd  a c c es s  a nd  c o m m unic a tio n pro to c o l (Cha pter 4, Cha pter 4).
• Elec tric a l interfa c e pa ra m eters , suc h a s : po w er supply, pea k  a nd  a v era ge c urrent 
c o nsum ptio n a nd  d a ta  tra ns fer freq uenc y (Cha pter 5).

• T he d es c riptio n o f the o ptio na l SPI m o d e (Cha pter 6).
• D a ta  integrity a nd  erro r ha nd ling (Cha pter 7).
• M ec ha nic a l interfa c e pa ra m eters , suc h a s : c o nnec to r type a nd  d im ens io ns  a nd  the c a rd  
fo rm  fa c to r (Cha pter 9).

• B a s ic  file fo rm a ts  fo r a c hiev ing high d a ta  interc ha ngea b ility
H o w ev er, d ue to  the w id e s pec trum  o f ta rgeted  M ultiM ed ia C a rd  a pplic a tio ns ? fro m  a  full b lo w n PC
b a s ed  a pplic a tio n d o w n to  the v ery-lo w -c o s t m a rk et s egm ents ? it is  no t a lw a ys  c o s t effec tiv e no r
us eful to  im plem ent ev ery M ultiM ed ia C a rd  s ta nd a rd  fea ture in a  s pec ific  M ultiM ed ia C a rd  s ys tem .
T herefo re, m a ny o f the pa ra m eters  a re c o nfigura b le a nd  c a n b e ta ilo red  per im plem enta tio n.

A c a rd  is  c o m plia nt w ith the s ta nd a rd  a s  lo ng a s  a ll o f its  c o nfigura tio n pa ra m eters  a re w ithin the
v a lid  ra nge. A M ultiM ed ia C a rd  ho s t is  c o m plia nt a s  lo ng a s  it suppo rts  a t lea s t o ne M ultiM ed ia C a rd
c la s s  a s  d efined  b elo w . C a rd  c la s s es  ha v e b een intro d uc ed  in Cha pter 3.1: Rea d  Only M em o ry
(ROM ) c a rd s , R ea d /W rite (RW ) c a rd s  a nd  I/O c a rd s . E v ery pro v id er o f M ultiM ed ia C a rd  s ys tem
c o m po nents  is req uired  to  c lea rly s pec ify (in its  pro d uc t m a nua l) a ll the M ultiM ed ia C a rd  s pec ific
res tric tio ns  o f the d ev ic e.

M ultiM ed ia C a rd s  (s la v es ) pro v id e their c o nfigura tio n d a ta  in the C a rd  Spec ific  D a ta  (CSD) regis ter
(refer to  C ha pter 5.3). T he M ultiM ed ia C a rd  pro to c o l inc lud es  a ll the nec es s a ry c o m m a nd s  fo r
q uerying this  info rm a tio n a nd  v erifying the s ys tem  c o nc ept c o nfigura tio n. M ultiM ed ia C a rd  ho s ts
(m a s ters ) a re req uired  (a s  pa rt o f the s ys tem  b o o t-up pro c es s ) to  v erify ho s t-to -c a rd  c o m pa tib ility
w ith ea c h o f the c a rd s  c o nnec ted  to  the b us . T he I/O c a rd  c la s s  c ha ra c teris tic s  a nd  c o m plia nc e
req uirem ents  w ill b e refined  in c o m ing rev is io ns .

T he fo llo w ing ta b le sum m a riz es  the req uirem ents  fro m  a  M ultiM ed ia C a rd  ho s t fo r ea c h c a rd  c la s s
(C CC =  c a rd  c o m m a nd  c la s s , s ee Cha pter 4.7). T he m ea ning o f the entries  is  a s  fo llo w s :

• Mandatory: a ny M ultiM ed ia C a rd  ho s t suppo rting the s pec ified  c a rd  c la s s  m us t im plem ent this  
func tio n.

• Optional: this  func tio n is  a n a d d ed  o ptio n. T he ho s t is  c o m plia nt to  the s pec ified  c a r d  c la s s  
w itho ut ha v ing im plem ented  this  func tio n.

• Not required: this  func tio n ha s  no  us e fo r the s pec ified  c a rd  c la s s .

Function ROM card class R/W card class I/O card class

0-20 M H z  tra ns fer ra te sub -ra nge a llo w ed sub -ra nge a llo w ed sub -ra nge a llo w ed
2-3.6 v o lts  po w er supply sub -ra nge a llo w ed sub -ra nge a llo w ed sub -ra nge a llo w ed
C C C 0
b a s ic

m a nd a to ry m a nd a to ry m a nd a to ry

C C C 1 a nd  2
s eq uentia l a nd  b lo c k  rea d

o ne o f the tw o  
m a nd a to ry, the o ther 
o ptio na l

o ne o f the tw o  
m a nd a to ry, the o ther 
o ptio na l

o ptio na l
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Rem a rk s  o n the o ptio na l func tio ns :

• the interrupt c o m m a nd  is  intend ed  fo r red uc ing the o v erhea d  o n the ho s t s id e req uired  d uring 
po lling fo r s o m e ev ents .

• the s etting o f the DSR a llo w s  the ho s t to  c o nfigure the M ultiM ed ia C a rd  b us  in a  v ery flexib le, 
a pplic a tio n d epend ent m a nner

• the externa l ECC in the ho s t a llo w s  the us a ge o f extrem ely lo w -c o s t c a rd s .

CCC 3 a nd  4
s eq uentia l a nd  b lo c k  w rite

no t req uired o ne o f the tw o  
m a nd a to ry, the o ther 
o ptio na l

o ptio na l

C CC 5
era s e

no t req uired m a nd a to ry no t req uired

C C C 6
w rite pro tec tio n func tio ns

no t req uired m a nd a to ry no t req uired

C C C 7
lo c k  c a rd  c o m m a nd s

o ptio na l o ptio na l o ptio na l

C CC 8
a pplic a tio n spec ific  
c o m m a nd s

o ptio na l o ptio na l o ptio na l

C CC 9
interrupt a nd  fa s t rea d /w rite

no t req uired o ptio na l m a nd a to ry

DSR o ptio na l o ptio na l o ptio na l
SPI M o d e o ptio na l o ptio na l o ptio na l
E C C genera tio n a nd  
v erific a tio n

o ptio na l o ptio na l no t req uired

Function ROM card class R/W card class I/O card class
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10 Abbreviations and terms

Block a number of bytes, basic data transfer unit

Broadcast a command sent to all cards on the MultiMediaCard bus

CID Card IDentification number register 

CLK clock signal
CMD command line or MultiMediaCard bus command (if extended CMDXX)

CRC Cyclic Redundancy Check

CSD Card Specific Data register

DAT data line

DSR Driver Stage Register

Flash a type of multiple time programmable non volatile memory
Group a number of write blocks, composite erase and write protect unit

LOW, HIGH binary interface states with defined assignment to a voltage level

NSAC defines the worst case for the clock rate dependent factor of the data access time

MSB, LSB the Most Significant Bit or Least Significant Bit

OCR Operation Conditions Register

open-drain a logical interface operation mode. An external resistor or current source is used to
pull the interface level to HIGH, the internal transistor pushes it to LOW

payload net data
push-pull a logical interface operation mode, a complementary pair of transistors is used to

push the interface level to HIGH or LOW
RCA Relative Card Address register

ROM Read Only Memory

stuff bit filling bits to ensure fixed length frames for commands and responses

SPI Serial Peripheral Interface

TAAC defines the time dependent factor of the data access time

three-state driver a driver stage which has three output driver states: HIGH, LOW and high
impedance (which means that the interface does not have any influence on the
interface level)

token code word representing a command

VDD + power supply
VSS power supply ground


