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Design of an SPI Interface for multimedia cards in ARM Embedded Systems
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ABSTRACT

In this contribution, we design and implement an SPI hardware interface for the microprocessor to communicate with the MMC
(Multi-Media Card) in an embedded system. Proposed architecture is compatible with the APB in AMBA bus architecture. Embedding OS in
an embedded system means a big burden in terms of hardware and software ending up with performance decline. In this paper, we adopt the
concept of SPI communication without using OS in the embedded system and implement in a form of FPGA chip. The designed SPI module
was automatically synthesized, placed, and routed. Implementation was performed through the Altera FPGA and well operated at 2SMHz
clock frequency, which satisfied our target speed.
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Fig. 1 Physical signals of MMC in SPI mode
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‘Command . ..

CMDO GO_IDLE_STATE Software reset

CMD1 SEND_OP_COND Initiate initialization process

ACMD41  APP_SEND_OP_COND For only SDC. Initiate initialization process.

CMD8 SEND_IF_COND For only SDC V2. Check voltage range.

CMD% SEND_CSD Read CSD register.

CMD10 SEND_CID Read CID register.

CMD12 STOP_TRANSMISSION Stop to read data.

CMD16 SET_BLOCKLEN Change R/W block size

CMD17 READ_SINGLE_BLOCK Read a block

CcMD18 READ_MULTIPLE_BLOCK Read multiple blocks.

For only MMC. Define number of blocks to transfer
with next multi-block read/write command.

For only SDC. Define number of blocks to pre-erase
with next multi-block write command.

Write a block

CMD23 SET_BLOCK_COUNT

ACMD23  SET_WR_BLOCK_ERASE_COUNT
CMD24 WRITE_BLOCK

CMD25 'WRITE_MULTIPLE_BLOCK ‘Write multiple blocks
CMD55 APP_CMD Leading command of ACMD<n> command.

CMD58 READ_OCR Read OCR.

3% 2. SODMMCOlM ALE JHseh SPl dEo| =2EE
Fig. 2 SPI ommand protocol in SD/MMC
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Table. 1 Signal description between MMC and SPI

Name Type Description
MOSI (6} Host to card data signal
MISO I Card to host data signal
SPICLK O Host to card clock signal
CS (0) Host to card chip select signal
AMBA SPIMMCAPB SPIMMCCONTROL| o

APB Signals Signals
2 -
PD CONTROL SIGNAL GENERATION MOSI
s "
DATAIN
PWRITE MISO
PCLK SPICR L
XCHCOUNTER
SPIRQ TXDATAIN SCLK
BnRES RXDATAOUT % —
CS

% 4 HMetst SPI stEf0] 25 cloloja#
Fig. 4 Proposed SPI hardware block diagram
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Table. 2 SPI control registers summary

Name Width R/W Default
SPICR 8 R/W 0x20
SPISR 8 R 0x00
XCHCOUNTER 10 R/W 0x00
Txdatabuffer 8 W 0x00
Rxdatabuffer 8 R 0x00
Testregisterl 8 0x00
Testregister2 8 0x00
ResetReg 8 R/W 0x00
TIC 8 R/W 0x00
SPI_ON 1 R/W 0x01
MAR SPLRES U3 2L EAUR $Ha

(CMD17; block read from MMC).
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