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Multimedia Card (MMC) Proposal

Introduction

The MultiMediaCard is a 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 advance 7-pin serial bus designed to operate

in a low voltage range. 

The basic MultiMediaCard concept is based on transferring data via a minimal number of signals.

The communication signals are:

• CLK: with each cycle of this signal a one-bit transfer on the command and data lines is done.

The frequency may vary between zero and the maximum clock frequency.

• CMD: is a bi-directional command channel used for card initialization and data transfer commands. The CMD signal has two operation modes: open-drain for initialization mode and push-pull for fast command transfer. Commands are sent from the MultiMediaCard bus master to the card and responses from the cards to the host.

• DAT : is a bi-directional data channel. The DAT signal operates in push-pull mode. Only one card

or the host is driving this signal at a time.

MMC current characteristics

Standardisation status

MMC specification release 2.2 provides function that allows sending specific application data. These functions can be used to transport APDU or any other command format. 

MultiMediaCard mode

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

Up to 64k cards addressable by the bus protocol

Up to 30 cards stackable on a physical bus

Easy card identification

Error-protected data transfer

Sequential and single/multiple block oriented data transfer

The specification is evolving to new kind of MMC (e.g. I/O Secure ).

Mechanical interface

The mechanical specification for MMC is provided in the MMC specification. No interest in our case where ISO contact will be used to perform connectivity.

Electrical interface

Five lines are defined for MMC: 



· Power supply

· Ground

· Clock 

· Data Line

· Command Line

Transfer rates:

The transfer rate is defined by the clock speed. 

· Read command

Clock frequency: 20MHz

Overhead:

1. Single block read:

Host command : 48 bits

NAC: 2 bits min

Data packet: 1 bit start, 16 bits CRC, 1 bit stop

Total overhead 68 bits for 2048 bytes max transferred. (96.8% of bandwidth) : 19.36 Mbits/s

2. Multiple block read:

Host command: 48 bits

NAC: 2 bits min

Data packet: 1 bit start, 16 bits CRC, 1 bit stop, inter-block NAC 2 bits min = 20 bits/block

With continuously transfers, the bandwidth is 2048/2068= 99.03%: 19.8 Mbits/s

3. Stream data read:

Host command: 48 bits

NAC: 2 bits min

Data packet: 1 bit start, data in continuous stream: 1 bit

Bandwidth is 20 Mbits/s
· Write command

1. Single block write:

Host command: 48 bits

NCR: 2 bits min

Card response: 48 bits

NWR: 2 bits min

Data packet: 1 bit start, 16 bits CRC, 1 bit stop

2 bits before status sent by the card

CRC status: 1 start bit, 3 status bits, 1 stop bit = 5 bits

If no busy time, just Start bit and end bit = 2 bits

Pas de timing pour la nouvelle command du host.

Total overhead 127 bits for 2048 bytes max transferred. (94.1% of bandwidth): 18.83Mbits/s

Real bandwidth
Timing for 64Mo downloading 

18.83Mbits/s
27.19’’ 

Supply

The supply voltage range defined in the MMC specification 2.2 is 2.0V-3.6V.

Protocol

On the CMD line, Command and response tokens are transferred serially from the host to cards or from the cards to host respectively.

On DATA line, data are transferred from the card to the host or vice-versa.

After a power-on reset the host initializes the cards in assigning a session address for each. Each card has a Card Identification number (CID) unique whose MID field (Manufacturer Identification) is assigned by MMCA.

Two types of data transfer commands:

· Sequential commands: these commands initiate a continuous data stream on data line which is stopped when a stop command follows on the CMD line

· Block-oriented commands: these commands send a data block succeeded by CRC bits. Single or multiple blocks are possible. Multiple block transmission is terminated when a stop command is sent on CMD line. For block write operation, a busy signaling is used on data line.

Command tokens

Start bitn
Transmitter bit
Command content
CRC7 on content
End bit

0
1: Host
CONTENT
CRC
1

1 bit
1 bit
38 bits
7 bits
1 bit

48 bits



Command index
argument





6
32



There are four kinds of commands to control MultiMediaCard:

· Broadcast commands (bc), no response

· Broadcast commands with response (bcr), response from all cards simultaneously

· Addressed (point to point) commands (ac) no data transfer on DAT

· Addressed (point to point) data transfer commands (adtr) data transfer on DAT

Response tokens

N°
Start bit
Transmitter bit
Command content
End bit


0
0: card
CONTENT
1


1 bit
1 bit
45 bits
1 bit

48 bits

R1

R1b


Command index
Card status
CRC7





6 bits
32 bits
7 bits


R3


111111
OCR register
1111111





6 bits
32 bits
7 bits


R4


CMD39 (100111)
RCA (31:16)
Register @
Read register content
CRC7





6bits
16 bits
8 bits
8 bits
7 bits


R5


CMD40 (101000)
RCA (31:16) of winning card or host
Not defined. May be used for IRQ data
CRC7





6 bits
16 bits
16 bits
7 bits


Or

N°
Start bit
Transmitter bit
Command content
CRC7 on content
End bit


0
1: Host

0: Card
CONTENT= CID or CSD
CRC
1


1 bit
1bit
126 bits
7 bits
1 bit

136 bits

R2


111111
CID or CSD register including internal CRC7





6 bits
127 bits


There are five types of responses:

· R1: normal response command

· R1b: R1 with busy signal transmitted on data line

· R2: CID, CSD registers

· R3: OCR register

· R4: fast I/O; argument contains the RCA of the addressed card, the register address and its contents

· R5: Interrupt request

Data packet format

Sequential

Start bit
Data content
End bit

0
DATA
1

1 bit

1 bit

Block

Start bit
Data content
CRC16
End bit

0
DATA
CRC
1

1 bit
Block length
16 bits
1 bit

Different types of transfers are possible:

· Single block transfer: Just one block  of data is transferred on data line

· Multiple block transfer: a continuous flow of data blocks are transferred

· Stream transfer: a continuous flow of data bytes is transferred without CRC checksum. No check for data validity is possible

Constraints

· The current consumption of any card during power-up procedure must not exceed 10mA

· Maximal capacitance of bus signals on the card is 7pF

· Maximal clock frequency for push-pull mode (transfer of data) up to 10 cards: 20MHz

· Maximal clock frequency for push-pull mode (transfer of data) up to 30 cards: 5MHz

· Maximal clock frequency for Identification mode : 400KHz

· Maximal addressing capability by card 4Gbytes

· Maximal block size 2048 bytes
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