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Table 4-13  DSR Implementation Code Table

DSR_IMP DSR Type

0 no DSR implemented

1 DSR implemented

C_SIZE (Device Size)—This parameter is used to compute the card capacity. The memory capacity of
the card is computed from the entries C_SIZE, C_SIZE_MULT and READ_BL_LEN as follows:

memory capacity = BLOCKNR * BLOCK_LEN
where

BLOCKNR = (C_SIZE+1) * MULT
MULT = 2C_SIZE_MULT+2 (C_SIZE_MULT < 8)
BLOCK_LEN = 2READ_BL_LEN (READ_BL_LEN < 12)

Therefore, the maximum capacity which can be coded is 4096*512*2048 = 4 GBytes. Example: A four
MByte card with BLOCK_LEN = 512 can be coded with C_SIZE_MULT = 0 and C_SIZE = 2047.

VDD_R_CURR_MIN, VDD_W_CURR_MIN—The minimum values for read and write currents on
VDD power supply are coded as follows:

Table 4-14  VDD Minimum Current Consumption

VDD_R_CURR_MIN
VDD_W_CURR_MIN

Code For Current Consumption @ VD D

2:0 0=0.5mA; 1=1mA; 2=5mA; 3=10mA; 4=25mA;
5=35mA; 6=60mA; 7=100mA

VDD_R_CURR_MAX, VDD_W_CURR_MAX—The maximum values for read and write currents on
VDD power supply are coded as follows:

Table 4-15  VDD Maximum Current Consumption

VDD_R_CURR_MAX
VDD_W_CURR_MAX

Code For Current Consumption @ VD D

2:0 0=1mA; 1=5mA; 2=10mA; 3=25mA; 4=35mA;
5=45mA; 6=80mA; 7=200mA

C_SIZE_MULT (Device Size Multiplier)—This parameter is used for coding a factor MULT for
computing the total device size (see ‘C_SIZE’). The factor MULT is defined as 2C_SIZE_MULT+2.

Table 4-16  Multiply Factor For The Device Size
C_SIZE_MULT MULT Remark
0 22 = 4
1 23 = 8
2 24 = 16
3 25 = 32
4 26 = 64
5 27 = 128
6 28 = 256
7 29 = 512
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SECTOR_SIZE—The size of an erasable sector. The contents of this register is a 5 bit binary coded
value, defining the number of write blocks (see WRITE_BL_LEN). The actual size is computed by
increasing this number by one. A value of zero means 1 write block, 31 means 32 blocks.

ERASE_GRP_SIZE—The size of an erasable group. The contents of this register is a 5 bit binary coded
value, defining the number of sectors (see SECTOR_SIZE). The actual size is computed by increasing
this number by one. A value of zero means 1 sector, 31 means 32 sectors.

WP_GRP_SIZE—The size of a write protected group. The contents of this register is a 5 bit binary coded
value, defining the number of Erase Groups (see ERASE_GRP_SIZE). The actual size is computed by
increasing this number by one. A value of zero means 1 erase group, 31 means 32 erase groups.

WP_GRP_ENABLE—A value of ‘0’ means no group write protection possible.

DEFAULT_ECC—Set by the card manufacturer. It defines the ECC code which is recommended for use.
The field definition is the same as for the ECC field described later.

R2W_FACTOR—Defines the typical block program time as a multiple of the read access time. The
following table defines the field format.

Table 4-17  R2W_FACTOR

R2W_FACTOR Multiples of Read Access Time

0 1

1 2 (write half as fast as read)

2 4

3 8

4 16

5 32

6,7 reserved

WRITE_BL_LEN—Block length for write operations. See READ_BL_LEN for field coding.

WRITE_BL_PARTIAL—Defines whether partial block sizes can be used in block write commands.

WRITE_BL_PARTIAL=‘0’ means that only the WRITE_BL_LEN block size can be used for block
oriented data write.

WRITE_BL_PARTIAL=‘1’ means that smaller blocks can be used as well. The minimum block size is one
byte.

COPY—This bit marks the card as an original (‘0’) or non-original (‘1’). Once set to non-original, this
bit cannot be reset to original. The definition of “original” and “non-original” is application dependent
and changes no card characteristics.

PERM_WRITE_PROTECT—Permanently protects the whole card content against overwriting or
erasing (all write and erase commands for this card are permanently disabled). The default value is ‘0’,
i.e. not permanently write protected.

TMP_WRITE_PROTECT—Temporarily protects the whole card content from being overwritten or
erased (all write and erase commands for this card are temporarily disabled). This bit can be set and
reset. The default value is ‘0’, i.e. not write protected.



MultiMediaCard Product Manual

SanDisk MultiMediaCard Product Manual Rev. 2 © 2000 SANDISK CORPORATION 35

ECC—Defines the ECC code that was used for storing data on the card. This field is used by the host (or
application) to decode the user data. The following table defines the field format:

Table 4-18  ECC Type

ECC ECC Type Maximum Number Of Correctable Bits Per Block

0 none (default) none

1 BCH (542,512) 3

2-3 reserved -

CRC—The CRC field carries the check sum for the CSD contents. The checksum has to be recalculated
by the host for any CSD modification. The default corresponds to the initial CSD contents.

4.5.5 Status Register

The MultiMediaCard status register structure is
defined in the following table. The Type and
Clear-Condition fields in the table are coded as
follows:

Type:
• E - Error bit.

• S - Status bit.

• R - Detected and set for the actual
command response.

• X - Detected and set during command
execution. The host must poll the card by
sending status command in order to read
these bits.

Clear Condition:

• A - According to the card current state.

• B - Always related to the previous
command. Reception of a valid command
will clear it (with a delay of one
command).

• C - Clear by read.
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Table 4-19  Status Register
Bits Type Value Description Clear

Cond.
3 1 E R ‘0’= no error

‘1’= error
The commands argument was out of allowed range for this card. C

3 0 E R X ‘0’= no error
‘1’= error

A misaligned address, which did not match the block length was
used in the command.

C

2 9 E R ‘0’= no error
‘1’= error

The transferred block length is not valid. C

2 8 E R ‘0’= no error
‘1’= error

An error in the sequence of erase commands occurred. C

2 7 E X ‘0’= no error
‘1’= error

An invalid selection, sectors or groups, for erase. C

2 6 E R X ‘0’= not protected
‘1’= protected

The command tried to write a write protected block. C

25 -24 Reserved
2 3 E R ‘0’= no error

‘1’= error
The CRC check of the previous command failed. B

2 2 E R ‘0’= no error
‘1’= error

Command not legal for the current state B

2 1 Not Applicable
2 0 Not Applicable
1 9 E R X ‘0’= no error

‘1’= error
A general or an unknown error occurred during the operation. C

1 8 E X ‘0’= no error
‘1’= error

The card could not sustain data transfer in stream read mode C

1 7 E X ‘0’= no error
‘1’= error

The card could not sustain data programming in stream write
mode

C

1 6 E R ‘0’= no error
‘1’= error

Can be one of the following errors:

- The CID register has been already written and can not be
overwritten.

- The read only section of the CSD does not match the card
content.

- An attempt to reverse the copy (set as original) or permanent
WP (unprotect) bits was made.

C

1 5 S X ‘0’= not protected
‘1’= protected

Only partial address space was erased due to existing WP
blocks.

C

1 4 Not applicable. This bit is always set to ‘0.’
1 3 S R ‘0’= cleared

‘1’= set
An erase sequence was cleared before executing because an out
of erase sequence command was received

C

1 2 - 9 S X 0 = idle
1 = ready
2 = ident
3 = stby
4 = tran
5 = data
6 = rcv
7 = prg
8 = dis
9-15 = reserved

The state of the card when the command was received. If the
command execution causes a state change, it will be visible to
the host in the response to the next command. The four bits are
interpreted as a binary coded number between 0 and 15.

B

8 S X ‘0’= not ready
‘1’= ready

Corresponds to buffer empty signaling on the bus. (RDY/BSY) A

7 - 0 Reserved. Always set to ‘0.’
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4.5.6 RCA Register

The 16-bit relative card address register carries
the card address assigned by the host during the
card identification. This address is used for the
addressed host-card communication after the card
identification procedure. The default value of the
RCA register is 0x0001. The value 0x0000 is
reserved to set all cards in Stand-by State with
CMD7.

4.5.7 MultiMediaCard Registers in SPI Mode

In SPI mode, only the MultiMediaCard CSD and
CID registers are accessible. Their format is
identical to the format in the MultiMediaCard
mode. However, a few fields are irrelevant in SPI
mode.

In SPI mode, the card status register has a
different, shorter, format as well. Refer to the SPI
Protocol section for more details.

Table 4-20  MultiMediaCard Registers in SPI Mode

Name Available in
SPI Mode

Width
(Bytes)

Description

CID Yes 16 Card identification data (serial number, manufacturer ID etc.)

RCA No

DSR No

CSD Yes 16 Card specific data, information about the card operation conditions.

OCR No


