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® SDIO

® FPGA



iy

iWave

® SDIO ver. 2.0, SD ver 2.0, MMC ver 4.2 CE-ATA ver 1.1
® SD, MMC SDIO  1bit/4bit/SPI

® MMC CE-ATA 8-hit

® MMC 4096 bytes,
10 bytes

® CE-ATA 4096 bytes
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® 2

® SDIO

SDIO
®
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Block RAM
FIFO

16-bit X 512

FIFO



® SD/SDIO/MMC
® SD/MMC/SDIO/CE-ATA

® SD/SDIO/MMC/CE-ATA
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Register Block
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CPU bus Interface
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Interface

Command Path Command bus

ymmand Path FSM

Clock bus

Data Path
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CPU

FIFO
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7-bit CRC
®
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16-bit CRC
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CPU IWave
cpu_addr i[7:0] Nador X
cpu_data_io[15:0] ><data ><

cpu_cs_n_i ‘\—/
cpu_we n.i m

cpureni

Single write
cpu_addr i[7:0] >< adar ><
cpu_data io[15:0] >< data ><

cpucsni \ /
cpureni m

cpuwe N Single read
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CPU

cpu_addr i[7:0]
cpu_data io[15:0]

cpucsni

cpuweni

cpureni

cpu_addr i[7:0]
cpu_data i0[15:0]
cpucsni
cpu_reni

cpuweni
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X_addr X

>< data1>< Xdataz ><

Burst write

_addr Y

>< datalX Xdataz X

Burst read
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i SDIO IWave
o AR R
soemoo || 1] ]| u N
ooy

Command Write
e
SD CMD IO | O rr -0
oy
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Response read
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| SDIO iWave

sd_clk_o R i

sd_cmd_io

sdmme_dat_iofo] || mm_ u [

sdmmc_dat_io[7:1]

Data Write 1-bit mode (Data Transfer)
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SD_CMD IO

SD_DAT_lO[_d] ______ —‘ ﬂ ] ’7

soonroi 1] [ '

SD DAT I0[2] | B

SD_DAT_lO[_?:] ______ ’7 ﬂ —‘ ] ﬂ ’7 [
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Data Write 4-bit mode (Data Transfer)
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sd_clk_o T

sd_cmd_io

smme_dat_iofo] || | M_L_JL -
sdmme_dat_io[1] || | LU Uy L L
sdmme_dat_io[2] | j

sdmme_dat_iof3] || | U] | N
sdmme_dat_iofd] || ﬂ _‘
sdmme_dat_ios] || fJ

|
1 i
sdmmc_dat_iofe] i Jin
sdmme_dat_io[7] || | miiEinia i IR

Data Write 8-bit mode (Data Transfer)
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SD/SDIO/MMC /
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Xilinx

Spartan-3E | XC3S500E-4 962 2 4 39 1 61.06
Actel
Family Device Tiles RAM 1/0 PLL Fmax/MHz
ProASIC3 A3P250-STD § 4598 4 39 1 50
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SOC
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Bluetooth
GPS
PHS

SDIO

PDA)
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RTL
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