
FãG#FûFñFÿF¸FíFçFöF¸H7CLICK 1H9STM32 SDMMCGAG•GVG{GŠ
GwG‰GpGFGsGŠGyFþFãFþGeGzGJG•GTGŠGEGuG•G�G�FÖFãFíF¹
CPUG"H/H G9GŠGWG�MMCG9GŠGWF¸G�FïFÿSDIOGUG^G2GGFû�K)F
FéG�FþFû#ÝFÔG�G�G�GAG•GVG{GŠGwFþ�z0[Fú"I�©G"1��ÂFçG�FéF¹
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STM320���H7CLICK 1H9Fû�š3UFåG�FöFÔG�SDMMCGAG•GVG{GŠ
GwFÿF¸GlG2G=G{GAG•GVG{GŠGwG"GlGyGOGoGUG1G0G9GŠGWF¸SDGoGpGx
G9GŠGWFøSDIOGUG^G2GGFøFþ3û�™G2G•GMGcG5GŠGGG"�f�jFçG�FéF¹
FãFþG2G•GMGcG5GŠGGFÿ�ö
²Fû�•�šF÷FéF¹FíFçFöF¸�¥4ŠGoGpGxG�
���ÆFû�K)FF÷FÝG�FéF¹FíFçFöF¸G�G��¨FßFþGGGVGzGŠGFH�GoGpGxH�FÜ
�²0[F÷FÒG�FøFÝF¸�±5�Fþ0°����5�G"�ÈFâG�FãFøFÜF÷FÝG�FéF¹
GoGpGxG9GŠGWF÷G2G•GMGcG5GŠGGFû�²0[FøFåG�G�GbG•�XG"�aFúFßF÷

FÝG�FãFøFÿF¸G0GeGxG?GŠGEGuG•FûFøFóFö�±FÝFú�<!lF÷FéF¹
H7CLICK 2H9F¹
SDMMCG2G•GMGcG5GŠGGFþFÚFÛFâF÷F¸G0GeGxG?GŠGEGuG•Fÿ�¥4Š
FlashGoGpGxF÷9×3ÿ1�3¸G��lG��i3¸G��·�8G"���ÆFû'ö#.FéG�
FãFøFÜF÷FÝG�FéF¹
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STM32Fû�š3UFåG�FïSDMMCGAG•GVG{GŠGwFÿF¸�I�ìFåG�Fï
GUGŠGM��#.+��ŠFþFïG�Fþ1GaGQGVGpGŠGWH�GUGcG7GyGVH�F¸4GaGQGV
GpGŠGWF¸FÚG�G�8GaGQGVGpGŠGWFþGUGŠGMG‰G^GG�œG"GCGkGŠGVFçG�
FéF¹
SDMMCG2G•GMGcG5GŠGGFÿF¸GUGŠGM1�G���Fç/�iFÝ3¸G�Fþ�‡6ë
FûCPUFû2�,´G"FÛFáFúFÔFïG�FûF¸DMAFø%&�«�K)FFåG�FöFÔ
G�FéF¹. [Click 1]

SDMMCG=G{GQG=G‰GFG5G[GzGŠGMFÿF¸�6�‡0¿��GcG5GŠGHFþFïG�
Fþ�q9×400kHzF¸FÚG�G�9×3ÿFúGpGŠGWG"GCGkGŠGVFçFöFÔG�G9GŠ
GWFþFïG�Fþ�q9×50MHzFþ�™�•G"#Õ�BF÷FÝG�FéF¹

7Á�Š�˜2�5�G"�5�•FéG�FïG�FûF¸SDMMCGAGlG•GWFøGUGŠGMG‰G^
GGFÜG0G2GWGyFú�ìFûFÿF¸SDMMCG=G{GQG=Fÿ�FG�G�FãFøFÜF÷FÝ
G�FéF¹. [Click 2]
SDMMCGAG•GVG{GŠGwFÿF¸SD IH�OGpGFGsGŠGyFøG2G•GMGcG5GŠGG
G"FøG�FãFøFÜF÷FÝG�FéF¸9×�µ+�FøFçFöFÿF¸1�G���Fç�…FñG�GCGG
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GhG•GW/
Ì6ä�ï�8F¸�† =�µ+�FøFçFöFÿGlGyGOG^G2GV3?3æG�1Fø4
GaGQGVGpGŠGWFþ�m3¸G��™�•F÷FéF¹
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SDMMCGAG•GVG{GŠGwFÿF¸G9GŠGWF÷G2G•GMGcG5GŠGGFû�²0[FúFé
G	FöFþSD/SDIOFøMMC�µ+�G"�f�jFéG� SD/MMCG^GGG‰GlGG
GMGŠF÷FéF¹[G=GxGQG=1]

FíG�FÿF¸FÂSDMMCG0GNGeGMGŠFÃFÚG�G�FÂAPBG2G•GMGcG5GŠGGFÃ
FÛG��S�BFåG�G�FéF¹[G=GxGQG=2]

DMAFø�m3¸G�0[�Ó�™�•Fø� �]FûF¸FÂSDMMCG0GNGeGMGŠFÃFÜ
FÂAPBG2G•GMGcG5GŠGGFÃFÜGAG•GVG{GŠGyFøGGGTGŠGMGGGzGFGGGMGŠFø
FIFOG^GQGcG/G"'ö#.FéG�6ëFûF¸G=G{GQG=#Õ�BF¸GAGlG•GWF¸GUGŠGM
3?3æFþG�FÖFú�µ+�G"�f�jFçG�FéF¹[G=GxGQG=3]

2FôFþG=G{GQG=FÜSDMMCGAG•GVG{GŠGwF÷�<#Ý�•+�F÷FéF¹FÂAPB
G2G•GMGcG5GŠGGFÃFþFïG�FþAPBG=G{GQG=H�PCLKH�FøFÂSDMMCG0
GNGeGMGŠFÃFþFïG�FþSDMMCG=G{GQG=H�SDMMCCLKH�F÷FéF¹
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SDMMCG0GNGeGMFÿGAG•GVG{GŠGyGtGYGQGVG"�âFóFöFÔG�FéF¹
[Click 1] FíFþ�pFûFÿF¸G_G}GŠGlG[GŠGFGoG•GV�µ+�#ÝFþGp
GFGsGŠGyFøG9GŠGWG=G{GQG=(SDMMC_CK)#ÝFþG=G{GQG=�(�Ø�‡
�ÜFÝFþG=G{GQG=GAG•GVG{GŠGwG"�µG�G�FéF¹
G=G{GQG=GAG•GVG{GŠGyGpGFGsGŠGyFÿSDMMC_CKG=G{GQG=#Õ�B
#ÝFþ8bit FþGeGxGGG?GŠGwH�1/2SDMMCCLKG�#Õ�B�•+�H�G"�f
�jFçG�FéF¹
FíG�FÿG�FïF¸�q�±50MHz3û�™#ÝFþG^G2G_GGGpGŠGWG��f�jFçG�
FéF¹
GAG•GVG{GŠGyGtGYGQGVFÿG^GGFÜG0G2GWGy"g�ÂFþ�ìFûF¸
SDMMC_CK #Õ�BG"!“� FûF÷FÝG�FéF¹
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GAGlG•GWG_GG�G2°FÿF¸GAGlG•GWH�GzGGGkG•GGGEGŠG?G•GGFþGeG{
G>GwGnG"�8G�FïG�Fû�Q#ÝFåG�G�FéF¹
�•+�Fú���œFûFÿF¸GAGlG•GWG_GGFÿSDMMC_CMDGbG•FÛG�GA
GlG•GWG2G•GUGQG=GGFøG0GŠG<GsGoG•GVG"GEGcGVG0G4GVFçG�FéF¹
�q�‹FþGhG2G{GŠGWGaGQGVFÜ3æG�G�Fï�‹F¸)
G�G�FþGaGQGVG"#Õ�B
FéG��SFûF¸G^GGFûFÿCRC7FÜ0£'ìFåG�FöF¸3æG�G�G�FéF¹
�o�ÂFÜ�£�‡FåG�G��ìFûFÿF¸GAGlG•GWG_GGFÿSDMMC_CMDin
Fû0¿��FåG�FöF¸GUG^G2GGFþ�o�ÂG"�…FôF¹
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GAGlG•GWFþGVGwG•GGGmGQGEGuG•FøGzGIGeGEGuG•FÿF¸GAGlG•GWG_GGGG
GTGŠGVGlGEG•H�CPSMH�FûG�G�GAG•GVG{GŠGyFåG�G�FéF¹[Click 1] 
GAGlG•GWG�FïFÿGzGGGkG•GGFÜ
²Fß4
/œFçFöFÔFúFÔ�ìFûFÿF¸GAGl
G•GWG_GGFÿG0G2GWGy"g�ÂFûFÒG�G�FéF¹.  [Click 2] 
CPSMFÜGAGlG•GWG"3æG�FãFøFÜ�•+�FûFúG�FøF¸GAGlG•GWG_GGFÿF¸
GAGlG•GWFþ�q�‹FþGaGQGVFÜ3æG�G�G�G�F÷F¸FíFçFöF¸�‡�…FåG�Fï
GzGGGkG•GGFÛFùFÖFÛFûG�FóFöF¸3æ�™"g�ÂFû&ã/œFçG�FéF¹[Click 
3] 
FùFþGzGGGkG•GGG�F¸�‡�…FåG�Fï[Click 4]G�FþF÷FÿFúFÔ�ìFûFÿF¸
CPSMFÿG0G2GWGy"g�ÂFû�`G�FÛF¸G�FïFÿGAGlG•GWGbG•FþGGGMGŠ
GVGaGQGVFþFïG�FûG4G5G2GV"g�ÂF¸FÚG�G��…FñFû&ã/œF÷FÝG�FéH�Gz
GGGkG•GGGVGwG•GGGmGQGEGuG•Fþ6ä��H�F¹[Click 5] 
�mG��\FöG�G�Fï�ì6ë�‡6ë�è
ÆFûGzGGGkG•GGGGGMGŠGVGaGQGVFÜ

�è��FåG�Fï�ìFûFÿF¸ CPSMFÿF¸�w�™"g�ÂFû&ã/œFçG�FéF¹. 
[Click 6] 
GzGGGkG•GGFþ�q�‹FþGaGQGVG"�wFá�vFóFï�‹FûF¸CPSMFÿF¸�w
�™FçFïCRCG"�QFóFöGzGGGkG•GGFþ�ö
²�öG"&�1�FçF¸FíG�FÛG�F¸
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G0G2GWGy"g�ÂFû�`G�G�FéF¹[Click 7] 
G�FçGzGGGkG•GGGGGMGŠGVFÜ�è��FåG�FúFÔFúG�G�F¸CPSMFÿF¸GMG2
GnG0G4GVFþ�‹FûG0G2GWGy"g�ÂFû�`G�G�FéF¹[Click 8] 
CPSMFÿF¸�q)
GUGŠGM3?3æFø� �‡FçFïGAGlG•GWG"3æG�G�FÖFû0¿
��F÷FÝG�FéF¹FãFþ�µ+�FÜ�•+�Fú�ìFûFÿF¸CPSMFÿ�–$�Fþ"g�Â
Fû&ã/œFçF¸MMCGGGVGxGŠGn3?3æFþ)
G�G�G"�…FñG�FéF¹[Click 9] 
�q�‹FþGUGŠGM�™�•FÜGUGŠGMG_GGFûG�G�GVGxG:FåG�G��ìFûFÿF¸
CPSMFÿF¸3æ�™"g�ÂFû&ã/œFçG�FéF¹
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SDMMCGAG•GVG{GŠGwFÿF¸GAGlG•GWG2G•GUGQG=GGFøG0GŠG<GsGoG•GV
G"0¿��FéG�FïG�Fþ9×FÔ��3>�öG"�f�jFçG�FéF¹
G0GŠG<GsGoG•GVG"0¿��FéG�FïG�Fþ��3>Fú32GaGQGVGzGFGGGMF¸FÚ
G�G�GAGlG•GWG2G•GUGQG=GGFþFïG�Fþ"‚'gFçFï6GaGQGVGcG1GŠGyGW
FûG�FóFöF¸FãFþG0GŠG;GTG=GOGqFÿF¸GcG/GŠGnG4G5G0FÜFùFþG�FÖFú
GMG2GeFþG9GŠGWFûF÷G�G0GWGzGGFéG�FãFøG"�–0ÉFçG�FéF¹
GAGlG•GWG_GGGGGTGŠGVGlGEG•FÿF¸GAGlG•GWG2G•GUGQG=GGFøG0GŠ
G<GsGoG•GVFþFÔFÛFúG��D7HG�FúFßF¸FéG	FöFþGAGlG•GWGVGŠG=G•G"
#Õ�BFéG�FãFøFÜF÷FÝG�FéF¹
FåG�FûF¸GGGMGŠGVGaGQGVF¸GVGwG•GGGmGQGMGŠGaGQGVF¸CRCF¸FÚG�G��q
)
GaGQGVGcG1GŠGyGWFÿF¸G^GGFûFÚFÔFö+¬�·$×Fû#Õ�BFåG�FöF¸3æ
G�G�G�FéF¹
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GzGGGkG•GGFÿF¸�SFþGAGlG•GWG�Fþ3É'ÅFøFçFöG9GŠGWFÛG�3æG�G�
G�GVGŠG=G•F÷FéF¹
2GMG2GeFþGzGGGkG•GGFÜFÒG�G�FéH�%·Fø6×F¹
4FôFþ32bitGzGGGkG•GGGzGFGGGMGŠFøGzGGGkG•GG�D(ÙFúFçF÷FÿF¸
SDMMCG2G•GMGcG5GŠGGFÿF¸FíG�FøFþG9GŠGWFø3û�™G"�GFçFß�6
�‡0¿��FéG�FïG�FûF¸6×Fø%·GzGGGkG•GGG"GCGkGŠGVFçG�FéF¹
[Click 1]
%·GzGGGkG•GGFÿ
²6×48GaGQGVG"�âFñF¸GmGwGŠGWGAGlG•GWG2G•GUGQ
G=GGF¸32bitGAGlG•GWGGGTGŠGMGGF¸GGGMGŠGVGaGQGVF¸GGGVGQGeGaGQGVF¸
FÚG�G�CRC7GOG5GQG=GCGnFûG�G��S�BFåG�FöFÔG�FéF¹
%·GzGGGkG•GGFÜ�wFá�vG�G�G��ìFûFÿF¸GAGlG•GWGGGTGŠGMGGFÿ
SDMMC_RESP1GzGFGGGMGŠFû�–�ÑFåG�FöF¸GmGwGŠGWGAGlG•GW
G2G•GUGQG=GGFÿF¸
°�m�•+�Fú�ìFûF¸SDMMC_RESPCMDGzGF
GGGMGŠFûGAGbGŠFåG�G�FéF¹[Click 2]
6×GzGGGkG•GGFÿ
²6×136bit G"�âFñF¸GGGMGŠGVGaGQGVF¸GGGVGQGe
GaGQGVF¸FÚG�G�CRC7GOG5GQG=GCGnG"�µG�120bit CID/CSDGzGF
GGGMGŠFûG�G��S�BFåG�FöFÔG�FéF¹
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�w�™�ìFûFÿFÇID/CSDG9GŠGWGzGFGGGMGŠFÿ4FôFþ
SDMMC_RESPxGzGFGGGMGŠFþFÖFñFþ1FôFûGAGbGŠFåG�G�FéF¹
SDMMCG2G•GMGcG5GŠGGFÿF¸GGGMGŠGVGaGQGVF¸GAGlG•GWG2G•GUGQG=
GG�³��F¸32G�FïFÿ128GaGQGVGzGGGkG•GG�³��F¸FÚG�G�+¬�·
CRC7GgGxGcG/G2Fþ+¬�·$×Fú�è��G""I�©FøFçG�FéF¹
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�M�¦F¸SDMMC_ARGFøSDMMC_CMDGzGFGGGMFÜ
CMDINDEXFW̧AITRESP=FÄ01FÅG�FïFÿFÄ11FÅFøCPSMEN = 
1FûGeG{G>GwGnFåG�FïG�F¸CPSMFÿF¸3æ�™"g�ÂFÛG�G0G2GWGy"g
�ÂFû&ã/œFçF¸GiGGGVFÿF¸GAGlG•GWG"G9GŠGWFû3æG�FïG�FûF¸
SDMMC_CMDGwG2G•G"GWGwG2GdFç��G�G�F¹
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G�FçFÇPSMFÜGzGGGkG•GGH�WAITRESP=FÄ01FÅG�FïFÿFÄ11FÅH�G"
�…FôG�FÖFûGeG{G>GwGnFåG�G�FúG�G�F¸FíG�Fÿ�…Fñ"g�ÂFû
°G�F¸
GAGlG•GWGMG2GlFÜ�·FÝ��G�G�FéF¹

G�Fç�q6×FþNCR�ì6ë�è
ÆFûG9GŠGWFÜ�o�ÂFçFúFÔFúG�G�F¸GMG2
GnG0G4GVGcGwG>FÜGIGQGVFåG�F¸CPSMFÿG0G2GWGy"g�ÂFû�`G�G�
FéF¹
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�M�¦F¸GGGMGŠGVGaGQGVFÜGUG^G2GGFûG�G�GWGwG2GdFåG�FïG�F¸FíG�
FÿGAGlG•GWGwG2G•FûFÚFÔFö�è��FåG�FöF¸CPSMFÿF¸�w�™"g�ÂFû
&ã/œFçG�FéF¹
GzGGGkG•GGFÜ
²4Š�wFá�vG�G�G��ìFûFÿF¸�w�™FçFïCRCGAGŠGW
Fø
Æ4ŠF÷#Õ�BFåG�FïGOG5GQG=GCGnGAGŠGWFÜ�š3QFåG�FöF¸4:�)Fú
GGGTGŠGMGGGcGwG>FÿSDMMCG2G•GMGcG5GŠGGGGGTGŠGMGGGzGFGG
GMGŠFûGIGQGVFåG�G�F¹
CRCFúFçFþGzGGGkG•GGFþFïG�FûF¸�[FØG�R3GzGGGkG•GGGcG7GŠ
GlGQGVF÷F¸SDMMCGAG•GVG{GŠGwFÜF¸GAGlG•GWGzGGGkG•GGFÜ�wFá
�vG�G�FïFÜFÇRCGOG5GQG=FÿGcG5G2GyFçFïFãFøG"�–�áFçFöFÔG�
CCRCFAILGcGwG>G"#Õ�BFéG�FãFøFû�@�–FçFöFßFðFåFÔF¹
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GzGGGkG•GG�ÜFÝFþ�ö
²FúGAGlG•GWFÜ�wFá�vG�G�Fï�‹FûF¸
CPSMFÿF¸GAGlG•GW-GAGlG•GWGMG2GmG•G>H�NCCH�Fø�o�Â-GAGlG•GW
H�NRCH�GMG2GmG•G>Fþ�D(ÙFø�œG�FëG�FïG�FûF¸�aFúFßFøG�
8SDMMC_CKG=G{GQG=�‡6ëFþ6ëG0G2GWGy"g�ÂFûFøFùG�G�G�FéF¹
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GUGŠGMG_GGFÿF¸GUGŠGMG"SD/SDIOG�FïFÿMMCG9GŠGWG�/FÛG�F¸
&ãFçG�FéF¹
�¶F»FþSDMMC_CKG=G{GQG=GCG2G=GyFûFÚFÔFöF¸GUGŠGMG_GG
FÿF1̧F4̧F¸G�FïFÿ8GaGQGVG"F¸G^GG�œ0¿��Fû�œG�FëFö3æG�FãFø
FÜF÷FÝG�F¹
3?3æG{GFGQG=FÿSDMMCCLKG=G{GQG=Fø� �‡FçFö�·�8FçG�FéF¹
FíG�FÿF2̧FôFþGCGdGtGYGQGVFû�(FáG�G�FöFÔFöF¸G�FøFôFôFÿ
GUGŠGM3æ�™F¸G�FÖG�FøFôFÿGUGŠGM�w�™#ÝF÷F¸FùFñG�G��S6ÛFþGA
G•GVG{GŠGyGaGQGVFøGGGTGŠGMGGGcGwG>�ÜFÝF÷FéF¹
GUGŠGMG^GQGcG/FÿGUGŠGMG_GGFþ�M4ŠF÷FÿFÒG�G�FëG#F¹3æ�w�™H"
H%H"H+G{GFGQG=FÿAPBGWGoG2G•FûGlGQGeFåG�FöFÔG�FéF¹$�FúG�GC
GdGtGYGQGVFÛG�FþFéG	FöFþ�™�•Fÿ
Ì� �‡�ìFåG�G�FéF¹
CRC0£'ì�µ+�FÿG9GŠGWFøGiGGGVFþ6ëFþGUGŠGMFþ�ö
²�öG"�–
0ÉFçG�FéF¹
GUGŠGMG_G?GQGVFþ)
G�G�FûF¸CRCFÿ+¬�·$×Fû0£'ìFåG�G�FéF¹
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0¿��FåG�FïGUGŠGMG^GG�œFû�œG�FëFöF¸GUGŠGMG_GGFÿF¸1
H�SDMMC_D0H�F4̧ (SDMMC_D0 to SDMMC_D3) F¸G�FïFÿ
8(SDMMC_D0 to SDMMC_D7)FþGUGŠGMGdG{GQG=G"3æG�G�FéF¹
�q�6FûF¸GGGMGŠGVGaGQGVFÜG^GG�VFû#Õ�BFåG�F¸GEGŠG?G•GGH��[
Fþ�pFþ4$�% FþG^G2GVH�Fþ�q�6FþG^G2GVFÛG��q�‹FþG^G2GVFÜ)F
FÝG�FéF¹
FíFçFöFÇRC16Fø)
G�G�FþGaGQGVFÿF¸G^GGGwG2G•FûFÚFÔFöGUGŠ
GMG_G?GQGVFû�Ü�•FåG�G�FéF¹
4GaGQGVGUGŠGM�œ0¿��F÷FÿF¸�¶F»FþGwG2G•FÿF¸FíG�+¬3�FþGG
GMGŠGVGaGQGVF¸)
G�G�FþGaGQGVF¸FÚG�G�CRC16GOG5GQG=GCGnG"
�âFóFöFÔG�FéF¹
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FãFþ�[F÷FÿF4̧G^G2GVFÿ8GaGQGVGpGŠGWFþSDMMCG^GGFþ�VFû3æ
G�G�G�F¹
SDMMC_CKG=G{GQG=GCG2G=Gy�–FûF¸H
G^G2GVFÿF¸GGGMGŠGVGaGQ
GVF¸�q)
GaGQGVF¸FÚG�G�CRC16GOG5GQG=GCGnG"�›F»FþGUGŠGMGw
G2G•FûGEGcGVG0G4GVFåG�G�F¹
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GUGŠGMG_GGGGGTGŠGVGlGEG•H�DPSMH�FÿFéG	FöFþGUGŠGM4D&ãFø
�w�™G"�D�šFçG�FéGAG•GVG{GŠGyFéG�F¹DPSMFÜG0G2GWGy"g�ÂF÷F¸
DPSM�w� �ìGaGQGVFø3?3æ�‰�¥FÜ0¿��FåG�G��ìFûF¸�q�6Fþ3æ
�™FÜ�,FÝ2sFãFåG�G�FéF¹
[CLICK 1]

GUGŠGM3û�™FþFïG�FûF¸�•+�Fú�ìFûF¸DPSMFÜG0G2GWGyFÛG�
G4G5G2GV_SFû&ã/œFçF¸FíG�FÛG�F¸3æ�™"g�ÂFû&ãG�G�FéF¹
G4G5G2GV_SGGGTGŠGVFþ6ëF¸DPSMFÿF¸GUGŠGMH"FIFOG6G•GeGTG1
GcGwG>FÜGUG0GCGŠGVH�G[G@GŠGVH�FåG�G�G�F÷�…FñG�FéF¹[CLICK 
2]
FIFOG^GQGcG/Fþ�pFþGUGŠGMFÜ
°�m�•+�Fú�ìFûF¸DPSMFÿ3æ
�™GGGTGŠGVFû&ã/œFçG�FéF¹
3æ�™GGGTGŠGVFûFÚFÔFöF¸DPSMFÿF¸GAG•GVG{GŠGyGzGFGGGMGŠFû
0¿��FåG�FöFÔG�G^GG�œFû�‘FóFïGUGŠGMG"G9GŠGWFû3æG���G�G�F¹
. [CLICK 3]
GUGŠGMG_G?GQGV)
�¢Fþ�ìFûF¸DPSMFÿF¸
Æ4ŠF÷#Õ�BFåG�Fï
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CRCGAGŠGWFø�q)
GaGQGVG"3æG�F¸GaGFGŠGGGTGŠGVFû&ã/œFéG�F¹
GaGFGŠGGGTGŠGVFûFÚFÔFöF¸DPSMFÿCRCGGGTGŠGMGGGcGwG>G"�…
FñG�FéF¹FíG�FÜGkGFGTG1GdFúCRCGGGTGŠGMGGG"�w�™FçFï���œF¸
G�FçSDMMC_D0GbG•FÜFÂLowGzGgGyFÃFúG�G�F¸FíG�FÿG4G5G2GV
_SGGGTGŠGVFû&ã/œFçG�FéH�G9GŠGWFÜGaGFGŠF÷FúFÔFãFøG"�–�áFç
G�FéH�F¹[CLICK 4]
G4G5G2GV_SGGGTGŠGVFÛG�F¸�‚FçFÔG_G?GQGVGVGwG•GGGmGQGEGuG•Fÿ��
G�G�FãFøFÜF÷FÝG�FéF¸G�FïFÿF¸FéG	FöFþGUGŠGMFÜ3æ�™FåG�G��ì
FûFÿFḐPSMFÿG0G2GWGy"g�ÂFû�`G�FãFøFÜF÷FÝG�FéF¹[CLICK 
5]
G9GŠGWG�FïFÿFIFOFþG0G•GNGŠGwG•G6GwGŠFÛG�FþG[G:GTG1GdFú
CRCGGGTGŠGMGGFÿF¸DPSMFû�I�D$×FûG0G2GWGyGGGTGŠGVFû�`
FéFãFøFÜF÷FÝG�FéF¹[CLICK 6]
GUGŠGM�w�™FþFïG�FûF¸DPSMFÿG0G2GWGyGGGTGŠGVFÛG�G4G5G2GV
_R GGGTGŠGVFû&ã/œFéG�F¹G^GGFûFÚFÔFöGGGMGŠGVGaGQGVFÜ�è��Få
G�G��ìFûFÿFḐPSMFÿ�w�™GGGTGŠGVFû&ã/œFéG�F¹FíFçFöF¸�ö
²
FúG_G?GQGVFÜ�wFá�vG�G�G�G�F÷FíFãFû$�G�G�G�FéF¹
GUGŠGM3?3æ)
�¢GcGwG>FøG6GwGŠFÜ�è��FåG�FúFÔ7HG�F¸DPSMFÿ
G4G5G2GV_RFø�w�™GGGTGŠGVFþ6ëF÷�)G��pFØ)FFáG�F¹
G�FçG6GwGŠG�FïFÿGUGŠGM3?3æ)
�¢GcGwG>FÜ�è��FåG�FïFúG�G�F¸
DPSMFÿF¸G0G2GWGyGGGTGŠGVFû�`G�F¹. [CLICK 7]
1�G���FçG4G5G2GVGGGTGŠGVFÿF¸�ÚFþGAGlG•GWG�FïFÿ
Æ4Š�ï�8G"
��/œFéG�FïG�FûF¸3?3æG"GGGVGŠGyFéG�SDIOGGGhGQG=Fþ�ï�8F÷
FéF¹
FíG�FûFÿGVGwG•GGGmGQGEGuG•FÜ4
/œ�pFþ6ëFþ�w�™GGGTGŠGVG�Fï
FÿG0G2GWGyGGGTGŠGVFÛG�4)FéG�FãFøFÜF÷FÝG�FéF¹
GcG/GŠGnG4G5G0FÜF¸1�G���Fç�õ�F�ï�8G"0[�ÓFéG�FøFÝF¸DPSM
FÿG4G5G2GV_R GGGTGŠGVFû&ã/œFçF¸SDIOGUG^G2GGFÛG�GGGMGŠGV
GaGQGVG"�…FñG�FéF¹
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FIFOFÿFA̧PBGWGoG2G•FûGlGQGbG•G>FåG�F¸32GaGQGV�œF¸32G}GŠ
GWFþGUGŠGMG^GQGcG/F÷FéF¹
GUGŠGMFIFOG_G?GQGVFÿGUGŠGMG_GG3æ�™Fø�w�™G_G?GQGVFþFïG�
FþGUGŠGMGKGŠGGF÷FéF¹
DPSMGGGTGŠGMGGFûG�FóFöF¸GUGŠGMG_GGFIFOFÿ!“� FûF÷FÝG�
FéF¸G�FïFÿ3æ�™�w� FÛF¸�w�™�w� �ìFÜ�•+�F÷FéF¹
�S#ÝFþ�w�™/3æ�™FIFOGGGTGŠGMGGGcGwG>FÿF¸GcG/GŠGnG4G5G0��
/œG"���ÆFûFçFöFÔG�FéF¹
GUGŠGMG_GGFÜ!“� �ìFûFåG�G��ìFûFÿF¸FéG	FöFþFIFOGcGwG>
FÜGUG0GCGŠGVH�G[G@GŠGVH�FåG�G�FéF¹
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G]GŠGWG4G5G0GcG{GŠ�D�š�µ+�FÿF¸FIFOG0G•GNGŠGwG•H�DPSM
FÜTXGpGŠGWF÷FÒG��ìH�FÚG�G�G8GŠG^GŠGwG•H�DPSMFÜRXGpGŠ
GWFûFÒG��ìH�G6GwGŠG"4JFáG�FïG�Fû#ÝFÔG�G�G�FéF¹
G]GŠGWG4G5G0GcG{GŠ�D�šG{GFGQG=FÿSDMMC_CKGbG•�™�•G"
�FG�FöF¸G0G•GNGwG•H�G8GŠG^GŠGwG•FþGxGGG=FÜ�è��FåG�G��ì
FûFÿFḐPSMG"
þ)�FçG�FéF¹
3æ�™GGGTGŠGVFûFÚFÔFöF¸SDMMC_CKGbG•G=G{GQG=�™�•Fÿ��
�GFåG�FöF¸2GUGŠGMG}GŠGWFþFIFOFþ7��ÍFû4)FçFïFøFÝFûDPSMFÿ

þ)�FåG�G�FéH�3æ�™GGGTGŠGVFûFÚFÔFöH�F¹

19



�w�™GGGTGŠGVFûFÚFÔFöF¸SDMMC_CKG=G{GQG=Fÿ���GFåG�FöF¸
FIFOFÜ�M�¼Fþ6ëF¸DPSMFÿ�w�™GGGTGŠGVFûFÚFÔFö
þ)�FåG�
G�H�7��ÍFÿ30G}GŠGWH�F¹
FIFOGcGyGcGwG>FÜGUG0GCGŠGVH�G[G@GŠGVH�FåG�G��ìFûFÿF¸G=G{GQ
G=FøDPSMFÜ
ÌGGGMGŠGVFçG�FéF¹
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�+�ÕH�1�G���FçG4G5G2GV�ï�8FÿF¸SDIOFþ"I�9Fú�ï�8F÷FÒG�F¹
FíFþGUGŠGMG^GQGcG/G"'5FûFéG�6ëF¸G�FïFÿSDIOGUG^G2GGFþ�Ú
Fþ�µ+�FûGAGlG•GWG"FÚFßG�6ëFûF¸�M�ì$×FûGiGGGVFÜGUGŠGM3?3æ
G"GGGVGŠGyFéG�FãFøG"�•+�FûFçG�Fé

SDMMCGAG•GVG{GŠGwFÿF¸2FôFþ1�G���FçG4G5G2GVGpGŠGWG"GC
GkGŠGVFéG�H�SDMMC_CKG"�FG�G�FãFøF¸G�FïFÿSDMMC_D2
�™�•G"�QFÖFãFøFûG�FóFö/œFÔG�FéF¹
SDMMC_D2�™�•Fþ�w�<Fú!lFÿF¸1�G���FçG4G5G2GVGpGŠGWFþ
6ëF÷FåFØG�F¸G9GŠGWFø3û�™FéG�FãFøFÜF÷FÝG�FãFøF÷FéF¹
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�+�ÕH�GlGyGOGcG/G•G=GEGuG•G9GŠGWF÷F¸SDG^GGG�FþG0G=GIGGG"

¹�wFéG�0
�XFþGUG^G2GGFÜFÒG�G�FéF¹
�µ+�FÜF¸GCGGGhG•GWH�
Ì6ä[FÂGCGGGhG•GWFçF¸
Ì6äFçFúFåFÔFÃ] G"
GCGkGŠGVFéG��ìFûFÿF¸GiGGGVFÿF¸�ÚFþ
Æ4ŠFþ�ï�8G"��/œFéG�
FÛF¸G�FïFÿ�ÚFþGUG^G2GGFø3û�™FçF¸FíG�FÛG�F¸GCGGGhG•GWFåG�
FïGVGwG•GDG=GEGuG•G"
Ì6äFéG�FïG�FûF¸�M�ì$×FûF¸GUGŠGM3?3æ
G"�õ�FF÷FÝG�FéF¹. [CLICK 1]
G�FçG9GŠGWFÜGCGGGhG•GWH�
Ì6ä�µ+�G"GCGkGŠGVFéG�FúG�G�F¸Gi
GGGVFÿF¸4*FÖ�µ+�G�FïFÿGoGpGxGŠG�Fþ9×FÔGeGwG2G8GxGTG13?3æ
FþFïG�FþG^GGG"0Ž�:FéG�FïG�FûF¸�M�ì$×FûF¸1FôFþ�µ+�G�Fï
FÿGoGpGxGŠG�FþGUGŠGM3?3æ�ï�8G"�õ�FF÷FÝG�FéF¹
SDMMC_CMDGaGQGVFÜFÄ11FÅFû0¿��FåG�G��ìFûFÿF¸CPSMFÿF¸
#'�~FþGAGlG•GWFÜGCGGGhG•GWGAGlG•GWF÷FÒG�Fø%±FóFöFÔG�FéF¹
G�FçGCGGGhG•GW0[�ÓFÜ�wFá
°G�G�G�G�FúG�G�F¸DPSMFÿF¸�µ
+�FÜ�ö
²FúG_G?GQGVG"3æG�F¸G0G2GWGyGGGTGŠGVFû/œFß�SFûF¸G0Ge
GxG?GŠGEGuG•FÜ�w�™FIFOG"'5FûFéG�G�F÷�…FñG�FéF¹
FíFþ�ìFðFáF¸G9GŠGWFþ9×FÔGeGwG2G8GxGTG14Š�(G"�âFôGcG/GŠGn
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G4G5G0Fÿ3û�™G"6ä��F÷FÝG�FéF¹
GCGGGhG•GWFåG�FïGVGwG•GDG=GEGuG•G"
Ì6äFéG�FïG�FûF¸GcG/GŠGn
G4G5G0FÿF¸�µ+�
Ì6äG"0[�ÓFéG��SFû�gFåG�FïGUGŠGMG"1�G�Fï
G�FûFḐPSMG"
Ì0¿��FéG��²0[FÜFÒG�G�FéF¹
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�m3¸G�Fþ�+�ÕFÿF1̧GaGQGVG�FïFÿ4GaGQGVGUGŠGMG^GGGpGŠGWFþ
SDMMC_D1/IRQGbG•G"�QFóFöF¸G9GŠGWGGGTGŠGMGGFþ�š�ìG"Gi
GGGVFû%±G�FëG�FïG�Fû#ÝFÔG�G�G�FéF¹[CLICK 1]
G9GŠGWFÜ�¥4ŠFþG2GgG•GVG"�è��FéG��ìFûFÿF¸SDIO�m3¸G�Fÿ
G9GŠGWFÛG�SDMMCGiGGGVFû3æG�G�G�FéF¹. [CLICK 2]
FÔFóFïG#GUGŠGM�D�šGzGFGGGMGŠFþSDIOENGAG•GcG1G<GsGzGŠGAG•GcG1G<GsGzGŠGAG•GcG1G<GsGzGŠGAG•GcG1G<GsGzGŠ
GEGuG•GaGQGVGEGuG•GaGQGVGEGuG•GaGQGVGEGuG•GaGQGVFÜ�w� FûFúFóFïG�F¸SDMMCGiGGGVFÿF¸�m3¸G�Fû
G�G�SDMMC_D1GbG•FÜ3?3æFåG�FïFþG"�è��FçG�FéF¹[CLICK 
3] [CLICK 4] [CLICK 5]
DPSMFÜG0G2GWGyGGGTGŠGVFûFÔG�6ëF¸SDMMC_D1GbG•FþFé
G	FöFþH(HKHSGzGgGyFÿF¸�m3¸G�FøFçFöG9GŠGWFÛG�GiGGGVFû�è��Få
G�G�FéF¹
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FãFãF÷Fÿ�m3¸G�G2GgG•GVFþ�+0[FÜ0°3ÙFåG�FöFÔG�FéF¹FãFþGGGw
G2GWFÿGAGlG•GWG_GGGGGTGŠGVGlGEG•Fø6õ4�FçFöFÔG�FéF¹



FãG�FÿF¸3?3æ�‰�¥Fø3?3æGGGTGŠGMGGFû6õ4�FçFïG2GgG•GVG"�â
FôGUGŠGMG_GGGGGTGŠGVGlGEG•FþFïG�FþGcGwG>FþGxGGGVF÷FéF¹



FãG�Fÿ�m3¸G�FøGkGŠGxG•G>GpGŠGWFûFÚFÔFöFIFO'ö#.F÷�<#Ý
�•+�FúGcGwG>FþGxGGGVF÷FéF¹[CLICK 2]
DMA0[�ÓFÿFF̧IFO7��ÍG2GgG•GVFûG�G��,FÝ2sFãFåG�G��ìFûF¸

Æ4ŠF÷$Î#ÕFéG�F¹



FãG�Fÿ"I�9Fú�*�˜2�7Á�ŠGAG•GcG1G<GsGzGŠGEGuG•GpGŠGWFþ�Ø3¶
�µ+�FþGGGTGŠGMGGFþ�+0[G"&gFçG�FéF¹[CLICK 1] 
GUG^G2GGFÿGGGVGQGeGpGŠGWFøFíG��è�WFþGpGŠGWF÷Fÿ3û�™�µ+�
G"��/œFéG�FãFøFÿF÷FÝG�FëG#F¹
SDMMCGAG•GVG{GŠGwFÜ�QFÛFØFúFßFúG�FÛF¸G�FïFÿF¸�õ�FFéG�
G�FÖFûGEGGGTGnFÜ�)G��pFØG�G�G��SFûF¸FéG	FöFþGVGwG•GGGmGQ
GEGuG•FÜ�ö�BFåG�G�FãFøG"�–0ÉFéG�FãFøFÜ5�0[F÷FéF¹



G_GcG7GŠGlG•GGFÿ�zFûSDMMCG^GG�œFøG=G{GQG=0¿��Fû�k�Ñ
FçG�FéF¹[CLICK 1] 
SDMMCG2G•GMGcG5GŠGGFÿ�q9×50MHzFûG=G{GQG=GEG>GXGyG"
#Õ�BF÷FÝG�FéF¹
FçFÛFçF¸��7•FþGGGbGŠGWFÿG0GeGxG?GŠGEGuG•FûG�FóFö�*�WFåG�
FöF¸FÔFßFôFÛFþGcG/G=GMGŠFû�k�ÑFçG�FéF¹[CLICK 2] 
PCBGVGwGQG=FøG9GŠGWG2G•GeGQGV��5�FÜF¸�s8jG"�lG�FéFþF÷F¸
SDMMCG^GGH��$#ÕH�7ü7Á��5�G"*ƒ�ÖFéG��²0[FÜFÒG�G�FéF¹
GPIO0¿��G��s8jFÜFÒG�G�FéF¹3ÿFÔGPIOGpGŠGWG"F¸GAGlG•GWF¸
GUGŠGMF¸FÚG�G�G=G{GQG=GEG>GXGyFû4:#ÝFçFúFáG�G�FúG�G�FëG#F¹
�*7Á�}FþFþ7Á ;7Á�}FÚG�G���'ƒFú�Ø�V ��ØFÿF¸G6GQGFFþ3ÿ
�ØG"- FøFçG�FéF¹
FíFçFöF¸���œFûG�FóFöFÿF¸G0GeGxG?GŠGEGuG•FÿF¸FÔFôG�F¸9×3ÿFþ
GUGŠGMGcG{GŠG"'ö#.F÷FÝG�G�FáF÷FÿFúFÔF¸"IFûF¸$��–Fû8–�Ø
Fþ9×FÔ�[�¥GCGŠGaGGGyGŠGOG•G�
�[�¥G]G•GWGwFþ��#.FÜ6×FÔ���œFû�s8jFçG�FéF¹
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SDMMCG2G•GMGcG5GŠGGFÿF¸�`GbG•G_GQG?GŠGFFÜ�²0[Fú�]F»Fú
G0GeGxG?GŠGEGuG•FûFÚFÔFöGxGnGŠG^GdGyFúG�FïFÿ�Ì�‚$×Fú�±
��5�0°��/æ*(GUGŠGMGoGpGxGŠFûG�FóFöG2G•GMGcG5GŠGGFû�QFÖFã
FøFÜF÷FÝG�FéF¹
SDMMCGAG•GVG{GŠGwFÿF¸�¥4ŠFþSDIOGUG^G2GGG"�QFÖ�ìFûF¸
�µ�þ�K)F�öG"�Ñ�GFéG�FïG�Fû�Q#ÝF÷FÝG�FéH��[FØG�F¸
Bluetooth SDIOGpGFGsGŠGyH�F¹
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FãG�FÿFŞTM32 SDMMCG2G•GMGcG5GŠGGFø6õ4�FçFï�Ø3¶�µ+�
FþGxGGGVF÷FéF¹GtGŠGDGŠFÿF¸SDMMCGAG•GVG{GŠGwG"�GFçFß0¿��
FçF¸�QFÖFïG�FûF¸FãG�G�Fþ�Ø3¶�µ+�Fþ6ëFþFéG	FöFþ6õ�€Fû(­
3ûFçFöFÔG��²0[FÜFÒG�G�FéF¹
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