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Micro SD

Features

Capcity:32MB/64MB/128MB

Compliant SD Card Specification Ver 1.01
Physical Layer specification Part 1 Ver 1.1
(Function, Electrical Characteristic, Registers)

Password protection of cards.
High speed serial interface with random access

a cost-effective solution with ultra high performance
of flash accesstime and high reliability of data
storage.

Compliant MicroSD Specification Ver 1.0
On card error correction
Two aternative communication protocols:
SD mode and SPI mode
Variable clock rate 0~25MHz.
Variable clock rate 0~50MHz. For SDA Verl.1.
Voltage operating :2.7~3.6V.

Low power consumption : automatic power down
and automatic wake up, smart power management

No external programming voltage required.
Damage free powered card insertion and removal
Support CPRM

Up to 10 stacked card(at 20MHZ,VCC=2.7~3.6V)
Data Endurance: 100k Program/Erase Cycles
Easy handling for the end user
Reliable electrical interconnection
Bearing textual information and image
PIP package Technology
Dimension: 11mm(W)x15mm(L)
Thickness: inter connect area:0.7mm
Card thickness.0.95mm

Add MicoSDcard adapter can be usein SD card
socket.

Description

These MicroSD cards are highly integrated flash memories with serial and random access capability. It is accessible via a
dedicated serial interface optimized for fast and reliable data transmission. This interface alows several cards to be stacked by
through connecting their peripheral contacts. MicroSD cards are fully compatible to a new consumer standard, called the
MicroSD card system standard define in the SD card and MicroSD card System specification. The system is a new mass-storage
system based on innovationsin semiconductor technology. It has been devel oped to provide an inexpensive, mechanically robust
storage medium in card form for multimedia consumer applications. MicroSD card allows the design of inexpensive players and
drivers without moving parts. A low power consumption and a wide supply voltage range favors mobile, battery-powered
application such as audio players, organizers, palmtops, electronic books, encyclopedia and dictionaries. Using very effective

data compression schemes such as MPEG, the MicroSD card will deliver enough capacity for all kinds of multimedia data.
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Block Diagram
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All unitsthese MicroSD card are clocked by an internal clock generator. The interface driver unit synchronizes

the DAT and CMD signals from external CLK to the internal used clock signal. The card is controlled by the

six line MicroSD card interface containing the signals: CMD,CLK,DATO~DAT 3. For the identification of the

MicroSD card in stack , a card identification register(CID) and arelative and address register (RCA) is foreseen.

An additional register contain different types of operation parameter. This register is called (CSD). The communication

using the MlcroSD card lines to access either the memory field or the register is defined by the SD card standard.

The card hasits own power on detected unit. No additional master reset signal is required to setup the card after power on.

It is protected against short circuit during insertion and removal while the MicroSD card system is power up.

No external programming Voltage supply is required. The programming voltage is generated on card. These MicroSD card
support a second interface operation mode the SPI interface mode. The SPI modeis active if the CS signal

is asserted(negative) during the reception of the reset command(CMDO).
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I nterface

These MicroSD Card interface can operate in two different modes:(please refer to SD card specification, partl,
physical layer, version 1.01).
. SD Card mode
. SPI mode
Host system can choose either one of modes. SD Card mode allow the 4-bit high performance datatransfer. SPI mode allows easy

and common interface for SPI channel. The disadvantage of this mode is loss performance, relatively to the SD mode.

MicroSD Card mode pin definition

Pin| Name Type' | Description
1 DAT2 I/O/PP Data bit 2
2 CD |/OIPP®? Card Detect
DAT3 Data bit 3
3 CMD PP Command/Response
4 Ve S Supply Voltage
5 CLK I Clock
6 Vs S Ground
7 DATO I/O/PP Databit 0
8 DAT1 I/O/PP Databit 1

1: S: Power Supply, I: Input O: Output 1/O: Bi-directionally PP: I/O using push-pull drivers.
2. The exetended DAT lines(DAT1-DAT3) are input on power on. They start to operate as DAT lines
after SET_BUS-WIDTH command. The Host shall keep its own DAT1-DAT3 linesin input mode
,aswell, while they are not used. It is defined o, in order to keep compatibility to MultiMediaCards.
3. After power on thisline isinput with 50K ohm pull-up (can be used for card detection or SPI mode selection).
The pull-up should be disconnected by the user, during regular data transfer, with SET_CLR_CARD_DETECT
(ACMD42) command.
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SD Card Bus Concept

The SD bus allows the dynamic configuration of the number of dstsline from 1 to 4 Bi-directional data signal.

After power up by default, the MicroSD card will use only DATO. After initialization, host can change the bus width.

Multiplied MicroSD cards connections are available to the host. Common V¢,V and CLK signal connections are

available in the multiple connection. However, Command, Respond and Data ling(DAT0~DAT3) shall be divided

for each card from host.

This feature allows easy trade off between hardware cost and system performance. Communication over the SD bus

is based on command and data bit stream initiated by a start bit terminated by stop bit.

CLK: with each cycle of this signal a one bit transfer on the command and data lines are done. The frequency may

vary between zero and the maximum clock frequency. The MicroSD Card bus master is free to generate these cycles
without restriction in the range of 0 to 25Mhz(low speed), 0 to 50M hz(high speed).

CMD: Commands are transfer serially on the CMD line. A command is atoken to starts an operation from host to the card.
Commands sent to a address single card(address command) or to all connected cards( boardcast command).
Responses are transfer serially onthe CMD line. A response is atoken to answer to a previous command. Responses
Are sent from a single card or from all connected cards.

DATO0~3: Data can be transfer from the card to host or vice versa. Data is transferred viathe data line.

HOST
CLK CLK
Vss LA Vss SD Memory
Card (A)
DO-3(A), DO0-D3, CMD>
CMD(A)
CLK
| Vdd
N Vss SD Memory
Card (B)
DO0-3(B), D0-D3, CMD>
CMD(B)
CLK
Vdd
Vss | MultiMediaCard
©
DO-3(C) DO.CS. CMD\| 1 ¢ b2 Not
CMD(C) Connected

SD Card bus Topology
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SPI mode pin definition

Pin| Name Type' | Description
1 RSV -
2 CS I Chip Select(Neg. True)
3 DI I DatalIn
4 Ve S Supply Voltage
5 CLK I Clock
6 Vs S Ground
7 DO Olpp Data Out
8 RSV -

1 S: Power Supply, I: Input O: Output 1/O: Bi-directionally PP: 1/O using push-pull drivers
Note: These signals should be pulled up by host side with 10~100K ohm resistance in the SPI mode.

SPI Bus Concept
The SPI bus allows one bit data line by 2-chanel(Data In and Out). The SPI compatible mode allows the MM C Host systems to

use MicroSD card with little change. SPI mode is byte transfers.
All the data token are multiples of the bytes(8 bit) and always byte aligned to the CS signal. The advantage of the SPI mode is
reducing the host design in effort. Especially, MMC host can be modified with little change.

The disadvantage of the SPI mode is the |oss of performance versus SD card mode.

_ HOST
CS) cs
vdd Vdd SD Memory
Vss VSs|  CARD (A)
(SPI mode)
<:CLK'Data|N,DataOut
Nl ://g(sj SD Memory
7 CARD (B)
acal CLK,DatalN,DataO (SPI mode)
DatalN, f ) ¢ \‘;,
DataOut
CS(c) NN cs
! Y/gg MultiMediaCard
- CARD (C)
jCLK,Data|N,Datao t (SPI mode)

SPI mode bustopology
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MicroSD Card Electrical Characteristics

Roar Rewo
CMD .
DATO~3 .
CLK L |
e regminll
C GG l
M goooong
card Connrection diagram
Bus Operation conditions
Gerneral
Parameter Symbol Min Max. Unit Remark
Peak Voltageon all line -0.3 Vect0.3 \%
Input Leakage Current -10 10 UA
Output L eakage Current -10 10 UA
Power Supply Voltage
Parameter Symbol Min Max. Unit Remark
Supply Voltage Ve 2.7 3.6 \%
Supply Voltage (VSS,, VSS,) -0.3 0.3 \%
Power up Time 259 ms From OV to
Ve Min.

The current consumption of any card during the power-up period until the first command occur must not exceed 15mA averaged
over 1 second. From first command until ‘stby state” (the state that the host may read CSD and verify the operating current
consumptions) the maximum current consumption may be 100mA averaged ocer 1 second. Note that a card that is delivered

before fixing physical Spec Ver 1.01 , mat not meet the above initialization current restrictions.
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Bus Signal Line Load

Thetotal capacitance C, the CLK line of the SD memory card bus is the sum of the bus master capacitance Cosr, the bus

capacitance Cgys itself and the capacitance Ccarp Of each card connected to thisline:C = Cyosr+ Caust N* Cearp

Where N is the number of connected cards. Requiring the sum of the host and bus capacitances not to exceed 30pF for up to 10

cards, and 40 pF for up to 30cards, the following values must not be exceeded:

Parameter Symbol Min. M ax. Unit Note
Pull-up resistance for CMD Revo 10 100 K Prevent bus floating
Pull-up resistance for DAT Rpar 10 100 K Prevent bus floating
Bus Signal Line Capacitance C. - 250 PF IR, <5MHz21cards
Bus Signal Line Capacitance C. - 100 PF IR, <20MHz, 7cards
Single Card Capacitance Cearp - 10 pF
Maximum Signal line Inductances - 16 nH |F,<20MHz
Pull-up resistance inside card(Pinl) | Rpars 10 0 K May be used for card

detecion

Note that the total capacitance of CMD and DAT lineswill be consist of Cyosr, Causand one Ccarp ONly sincethey are connected

separately to the SD Memory Card host.

Bus Signal Levels

As the bus can be supplied with variable supply voltage, al signal levels are related to the supply voltage.

VA&
Vbb
i output
input V i i
highleveII OH / high level
ViH
undefined
ViL
input :
low levd I / VoL i Iosj\;[vpluet'v J
Vss t

To meet the requirement of the JEDEC specification JESD8-1A, the card input and output voltage shall be within the following

specified ranges for any V¢ of the allowed voltage range

Parameter Symbol Min Max. Unit Remark
OUtpUt ngh VOItage Von 0.75XVcc \Y | oy=-100uA @ Ve min
OUtpUt Low VOItage VoL 0.125XVcc V lo.=-100uA @ Ve min
Input High Voltage Viu 0.625X Ve Vpp+0.3 \%
Input Low Voltage A\ VSS-0.3 0.25X Ve \Y
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Bus Timing(low-speed mode)

Parameter Symbol| Min. Max. Unit Note

Clock Freguency Data Transfer Mode Fep 0 25 MHz | C <100pF(7Cards)

Clock Freguency identification Mode Fob 0 400 KHz | C_<250pF(21Cards)

Clock Low time twi 10 ns |C._<100pF(7Cards)

Clock High time twh 10 ns |C._<100pF(7Cards)

Clock Risetime Trin 10 ns |C__<100pF(7Cards)

Clock Fall time TrhL 10 ns |C__<100pF(7Cards)

Clock Low time twi 50 ns |C._<250pF(21Cards)

Clock High time twh 50 ns |C._<250pF(21Cards)

Clock Risetime Trin 50 ns |C__<250pF(21Cards)

Clock Fall time TrhL 50 ns |C__<250pF(21Cards)

Input Set-up Time Tisu 5 ns |CMD,DAT Referenceto CLK
Input Hold Time TiH 5 ns |CMD,DAT Referenceto CLK
Output Delay Time during Data Transfer Mode| TopLy 0 14 ns |CMD,DAT Referenceto CLK
Output Delay Time during identification Mode | TopLy 0 50 ns |CMD,DAT Referenceto CLK

W fPP »
7 e i . twh 4
/ ViH
\ ViL
ol lg!THL <ITLH
‘tISU . P G »
< < ViH
Input
ViL
VoH
Output
VoL
P tODLY(max) . LODLY(mi:
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Bus Timing(high-speed M ode)

Parameter Symbol Min. M ax. Unit Note
Clock Freguency Data Transfer Mode Fep 50 MHz
Clock Low time twi ns
Clock High time twh ns
Clock Risetime Trin ns
Clock Fall time Trhl ns
Input Set-up Time T\ ns
Input Hold Time TiH ns
Output Hold time Ton 25 ns
Output Delay time during Data Transfer| TopLy 14 ns
Mode
P
P twr twH
ViH
Clock
o ViL
Y & trim
fisu tin
o 7l
—>< VIH
Input /
\ VIL
VoH
Output
VoL
P tooLy fon
N
System Environment Specification
ESD (contact Pads) -4 4 KV
Operation Temperature Tors -25 85
Operation Humidity 25 ,95%
Storage Temperature Tsre -40 85
Storage Humidity 40 ,93%

n
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Micro SD
Card Register
OCR Register
OCRBit |VDD Voltage Windown Capacity
Position 32MB | 64MB | 128MB | 256MB
31 Card power up status O=busy
Bit(busy) 1=ready
30~24 reserved 0
23 3.6~35 1
22 3.5~34 1
21 3.4~33 1
20 3.3~32 1
19 3.2~3.1 1
18 3.1~3.0 1
17 3.0~2.9 1
16 2.9~28 1
15 2.8~27 1
14 2.7~2.6 0
13 2.6~25 0
12 25~24 0
11 2.4~23 0
10 2.3-22 0
9 22-21 0
8 2.1~2.0 0
7 2.0~19 0
6 1.9~1.8 0
5 1.8~1.7 0
4 1.7~1.6 0
3~0 reserved 0
CID Register
Field | Width |CID-dlice Capacity
32MB 64MB 128MB 256MB
MID 8 |[127:120] 13h
OID 16 |[119:104] 4b47 h
PNM 40 | [103:64] SD032 SD064 SD128 SD256
PRV 8 [63:56] 10h
PSN 32 [55:24] Product serial Number
- 4 [23:20] Oh
MDT 12 [19:8] Manufacture date
CRC 7 [7:1] CRC
- 1 [0:0] 1h
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CSD Register

Field Width [Cell Type g.SD Value

ice | 32MB | 64MB | 128MB | 256MB

CSD_Structure 2 R [[127:126] 00
- 6 R [125:120] 000000
TAAC 8 R [[119:112] 01011110
NSAC 8 R [[111:104] 00000000
TRAN_SPEED 8 R |[103:96] 00110010
ccc 12 R | [95:84] 000111110101
READ_BL_LEN 4 R | [83:80] 1001
READ BL_PARTIAL 1 R |[79:79] 1
WRITE_BLK_MISALIGN| 1 R |[7878] 0
READ BLK_MISALIGN 1 R |[77:77] 0
DSR_IMP 1 R |[76:76] 0
- 2 R |[75:74] 00
C_SIZE 12 R |[[7362] | E97h | EFTh | F27h F3F h
VDD_R_CURR_MIN 3 R | [6L59 101
VDD_R_CURR_MAX 3 R | [58:56] 101
VDD_W_CURR_MIN 3 R | [55:53 101
VDD_W_CURR_MAX 3 R | [52:50] 101
C_SIZE_MULT 3 R |[4947]| o010 | o1 | 100 [101
ERASE_BLK_EN 1 R | [46:46] 0
SECTOR_SIZE 7 R | [45:39] 1111111
WP_GRP_SIZE 7 R | [38:32] | 0000000 | 0000001 | 0000011 | 0000111
WP_GRP_ENABLE 1 R |[31:3]] 1
- 2 R | [30:29] 00
R2W_FACTOR 3 R | [28:26] 101
WRITE BL_LEN 4 R | [25:27 1001
WRITE_BL_PARTIAL 1 R | [2L121] 0
- 5 R | [20:16] 00000
FILE_ FOMAT_GRP 1 | RW() | [15:15] 0
COPY 1 | RIW(D) | [14:14] 0
PERM_WRITE_ PROTECT| 1 | RW(1) | [13:13] 0
TMP_WRITE_PROTECT 1 RIW | [12:12] 0
FILE_FORMAT 2 | RIW(D) | [1L:10] 00
- 2 RW | [9:8] 00
CRC 7 RW | [7:1] (CRC)
- 1 - [0:0] 1
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SCR Register
Field Width | CID-slice Capacity
32MB 64MB 128MB 256MB

SCR_STRUCTURE| 4 [63:60] 0

SD_SPEC 4 [59:56] 1
DAT@:%LAAT §§"—rE 1 | [5555] 0
SD_SECURITY 3 [54:52] 010
SD BUS WIDTHS| 4 [51:48] 0101
- 16 | [47:32] 0
- 32 [31:0] 0
Transfer Rate
Testing Condition
1. Main Board: M SI865PE Neo2
2. CPU: Intel Pentium4 2.4GHz
3. DDR Memory: 256MByte
4. OS: Win2000 with SP4
5. Software: FD Bench Ver3.4
6. Testing Device: MicroSD card with adaptor and USB 2.0 Card Reader(GL819)

Capacity | Sequential Read | Sequential Write Random Read Random Write Unit
32MB 10830 1759 9490 835 KB/s
64MB 10562 1970 9229 886 KB/s

128MB 10759 9510 10849 2212 KB/s
256MB 10849 10254 10552 1157 KB/s
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Physical Outline Dimension
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