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14. TFT]

14.1 [11]

[ITITITTMultimedia Card[TTTMMCITITITTITITIT 997 IITITTTTTTIITITITTITINANDOTITTITTITTITIntel |
bitsTTTTTMM OIS DOTITITIMM CITTTTS DO OO

Secure Digital[ITTISD[IITSecure Digital Memory
Card[ T T T T I T O AT O AT AT oS DO MM CO T T T I MM

Micro SDITITITF[I]T-
Flash[TITransFlash[TT T2 004 T T T T T T T TTITITTIT ransFlash [T T

SDOITD15 Mx 11 [[Ix 1 - MSDOY/A0TT T IIIIIITIIIITISDIIMemory Stick[TTT1T]

eMMC (Embedded Multi Media Card[TIMMCIITTITTTTTITTTITTTTITTITT T TeMMCTTITT T

SDOTTITTTITTITTS DIOOTTITG PSITWi- FiI T T T T T TF MO T T

14.2 [TTTTTTTT1

(LTI

JEDEC[JESD84-B451 [T]JESD84-B51[TTTJEDECITITITIIIIITI

SD Card Association [TITI1]

Physical _Layer Simplified_Specification Ver6.00[]

SD Host_Controller_Simplified_Specification_Ver3.00([]
SDIO[ITTISDIO_Simplified_Specification Ver3.00[]
[(ITIIIIIIIISD Card Association[ITIIIT]

(IITITITITIChapter 58 : Ultra Secured Digital Host Controller (uSDHC)[T]

14.2.1




14.2.1.1 SD[IIT]

e [ITTITITIITTI
e [IIT]

J1SDSC[Standard Capacity SD Memory Card[ITTRGB

[ROSDHC[High Capacity SD Memory Card[[2GB[]32GB

[BISDXC, Extended Capacity SD Memory Card [[32GB[2TB
e (1111

DLOTIOSDOIIIIR.7-3.6V

[ROUHS-IIIIIIIVDD1[R.7-3.6V[VDD2[]1.70V-1.95V

o [TTTTTTTTITTIITILIT]

o [TTITTTITAOTITITT

o [TTTTTTTTTITIITTITIIITTITITTTTY
e [ITTTTTM

o I

o [TTTTITTITIITTISDMIT]

o [[IIIIICMD42-LOCK_UNLOCK(]

o T TA M T T T

14.2.1.2 eMMC[TT]

eMM T T T T T A A A A A T

e [IIITH
image-20220112141205032

Image not found or type unknown

e eMMCA. ST bitTTT8bit ITTTITTTTTleMMCS. 1[TTTTITTIT]
(1ITTT1T10~200MHz

[RUTTIITITTIT bit[TTITAbit[Bbit



o [TTTTITTTTTIITTIITTITTTTT]
o [T
e [TTITITErase[JTrimJSanitize

o MMM T PITTTTTTTTTTTTITITIIIITITPacked Commands[ITT]
e [MbootITTTTTIT]

o [(IIIITITTRPMB[

e [[IITITIII512BTTAKBIT]

14.2.2
14.2.2.1 SD[IIIII]

Bus speed mode for UHS-I Card

image-20220112141322603

Image not found or type unknown

Default Speed Mode 3.3V signaling, Frequency up to 25MHz, up to 12.5MB/sec
High Speed Mode 3.3V signaling, Frequency up to 50MHz, up to 25MB/sec
SDR12 UHS-I 1.8V signaling, Frequency up to 25MHz, up to 12.5MB/sec

SDR25 UHS-I 1.8V signaling, Frequency up to 50MHz, up to 25MB/sec

SDR50 UHS-I 1.8V signaling, Frequency up to 100MHz, up to 50MB/sec

SDR104 UHS-I 1.8V signaling, Frequency up to 208MHz, up to 104MB/sec
DDR50 UHS-1 1.8V signaling, Frequency up to 50MHz, up to 50MB/sec

UHS156 UHS-1l RCLK Frequency Range 26 MHz~52MHz, up to 1.56Gbps per lane

UHS624 UHS-1l RCLK Frequency Range 26 MHz~52MHz, up to 6.24Gbps per lane

TSDOTITTR. 3vITISDOTITITTTIdefault speed[THigh speed[IT]

14.2.2.2 eMMCIITIT]



image-20220112141353206

Image not found or type unknown

ITeMMCITB.3V[IIIIIITdefault speed[Thigh speed[IT]

14.2.3 SD[TleMMC

14.2.3.1 sd[I1T]

image-20220112141429981

Image not found or type unknown

[0S DIIIIIIIIIIIIVD DI TIGNDICLKICMDDATO~ DAT 3O I IIIIIIIILIL]

14.2.3.2 sd[IT1T]

m [ m i
CID 128 Card identification numberIT[TI
RCA 16 Relative Card Address[TTTIT11] [T
DSR 16 Driver Stage Register(] m
CSD 128 Card Specific Data[TTTT1T] m
SCR 64 SD Configuration 0
Register[ISDITIT]
Operation Condition
OCR 32 . m
RegisterTTTTTIT]
SSR 512 SD status[JSD[T] m
CSR 32 Card status[JCard[T] m

14.2.3.3 MMC[IT]

image-20220112141532242

Image not found or type unknown

[MITITITleMMC[TINand flash[ITTTIDevice ControllerIITITITDevice ControllerTiflash[ITTTITITIITTITIIII]

14.2.3.4 eMMC[ITT]



image-20220112141550937

Image not found or type unknown

1l 11T m m

cib 16 Device Identification 0
numberTTITIT]

RCA 2 Relative Device Address[TTTTITITTITTITITITIT]

DSR 2 Driver Stage Register[ITTTTTTITIN

CSD 16 Device Specific Data[TTTTTTTTIMMITT]
Operations Conditions

OCR 4 pe! m
Register[TTTITITTTITIITTITITT
Extended Device Specific

EXT_CSD 512

DatalIIIIIIIIIIIIIIIIIIIIIIIIVEI-%II[D

14.2.4 [TTICOMMAND RESPONSE]

14.2.4.1 [II1]

image-20220112141618129

Image not found or type unknown

[T O I 1 T ST I TICRCOTT T T T T T T T TTd
SDleMMC[THIIT]

e bc Broadcast commands[III]]

e bcr Broadcast commands[T]T]

e ac addressed[Jpoint-to-pointfjcommands[ITTTITIDATAIIIIIIT

e adtc addressed[Jpoint-to-point[Jdata transfer commands[IDATATIIIIT]

image-20220112141644353

Image not found or type unknown

[TTTTITICMDOIIITIcommand T TTTICMDIIIITIcommand[ITIIIITTIresponse T TIIIIITICMDIIIITI

image-20220112141707356

Image not found or type unknown

[T THadtcTITIIITIIIIITITRCAICMDIIITIcommand[ITIresponse T TTTTIPATI I T TTITITIITI




image-20220112141712729

Image not found or type unknown

DI e dte T
14.2.4.2 [II1]

(ITCMDTT]

[MSDIeMMCTT]

e R1 normal response command [[¥48bit

e R1b TTRIOITTITIDATAOIIIIII

e R2[ICID[ICSD register(IT136bit[JCIDITIITITICMD2[JCMD10ITICSDITIITITICMDITT]
e R3[JOCR register[JT¥8bitJOCRITIIIITICMD1IIT

image-20220112141745166

Image not found or type unknown

(ITSDOTIITITTISDOIT

e R6 published RCA response [T48bit
e R7 Card interface condition[J}48bit

image-20220112141756135

Image not found or type unknown

T TeMMCITITIIIITIeMMCIIT]

e R4[ffast IO[JTHU8bit
e R5[Interrupt request[J1¥48bit

14.3 IMX6ULLJUSDHC[T]

14.3.1 uSDHC

e [TISD Host Controller Standard Specification version 3.0

e [[IMMC System Specification version 4.2/4.3/4.4/4.41/4.5

e [TISD Memory Card Specification version 3.0[JTExtended Capacity SD Memory Card
e [TISDIO Card Specification version 3.0




e [TTTTISD Memory, miniSD Memory, SDIO, miniSDIO, SD Combo, MMC, MMC plus, and MMC RS
cards

o [(IIITIIITR08MHz
o [T]L-bit/4-bit SDSDIO[ITIL-bti/4-bit SD/8-bit MMC[T]

J1[M[SDR(Single Data Rate)[TISDIOIITITITITI832Mbps
[(ROADDR(Dual Data Rate)TISDIOIITITITI400Mbps
[BA[SDR(Single Data Rate)[TISDXCIIIIITIIITIB32Mbps
(UM [DDR(Dual Data Rate)TISDXCIIIIIIIITA00Mbps
[(58[ISDR(Single Data Rate)[[IMMC[IIITIIIIII416Mbps
6[18[DDR(Dual Data Rate)[IMMCIIITIITITITIB32Mbps

e [TTITIIIT]

e [[IIITWie 1~4096[T]

e [ITITIITIT

o [ITITITITITI

o [TTTTTTTTTTTTIT]

e [TISDIO[ITIIITsuspend)ITresume)[T]
e [[IIIIIIITICMD12

o [TTTTTITTTITIITTITIITIITT

e 1-bit[}4-bit SDIOMIITIITTIIIIIIIIIT]
e [[IIIII11128x32-bit FIFO[TIIIIL]

e [[TTIITIDMA

e [IIITvendorTIIIIIITIT]

e [JADMA[TIIIIT]

14.3.2

USDHCITITIITIIITIITI

e SD 1-bit

o SD 4-bit

o MMC 1-bit

¢ MMC 4-bit

« MMC 8-bit

o [TIIIIITA00 kHZ[]

o MMCIIIIIIIR6MHz[]

o MMCIIIIIIIT52MHz[]
e MMC HS200[TTTITR00MHZz[]

¢ MMC DDR[IT52M[]



o SD/SDIO[TIIIIIIR5MHz[]
o SD/SDIO[TIIIIIIEOMHZ[]
o SD/SDIO UHS-ITISDRIITITR208MDDRIIIIEOM[]

14.3.3

image-20220112142021189

Image not found or type unknown

(I11100sdk_imx6ullTTTISDITTTTTTIUSDHCIITT]

image-20220112142025607

Image not found or type unknown

[T100sdk_imx6ull[TTeMMCITIITuSDHC2ITIT]
uSDHC[ILA[/OIIIIT
o CLKTIIIIIIIIIIIMMCISDISDIO]

CMD I/OITTITTITITTTIT]
SUITITTuSDHCIITITIT]

CDOW P T T T T T TIC D # W P TIIIT

LCTLOTTT T T EDOTTIIT]

RSTTITITITTIMMC
VSELECTIITIITITTII

14.3.4

Clock name Clock Root
hclk ahb_clk_root
ipg_clk ipg_clk_root
ipg_clk_perclk usdhc_clk_root
ipg clk_s ipg_clk_root

CD, WP, LCTL, RST [VSELECT[IIIIITJuSDHCIIT¥bit[[[IDATA7 ~DATAATTIIIILL

Description
AHB bus clock
Peripheral clock
Base clock

Peripheral access clock for register
accesses

OTuSDHCITIThclkOTAHBIITITlipg_clkdTPeripheral[IITlipg_clk_perclk[ITuSDHCOTIITITIipg_clk_s[TTI



image-20220112142122012

Image not found or type unknown

(IIIITIIIITITimx6ull reference manualichapterl8 Clock Controller Module[IT]18.3 CCM Clock
Tree[ITITICCM_CSCMR1[USDHCn_CLK SEL]JTIITITICSCDRN[USDHC1 PODF]IIITIITITIUSDHCNn CLK RC

CCM_CSCMRI[ITIT]

image-20220112142130658

Image not found or type unknown

CSCDR1[USDHC1_PODF]

image-20220112142135423

Image not found or type unknown

MITIIITIVSDHC1USDHC2ITIIITIPLL2PFDOTPLL2PFD2[TICCM_CSCMR1[TTITITICSCDR1[USDHCN_POD
DO[TTB96M[ITIUSDHCN_PODFITTITITPLL2PFD2[IIIIIITIUSDHCL_CLK_ROOTOUSDHC1 CLK ROOT[T

Card_clk[IJperipheral source clockTTTTTTTTTITITITITITTIIITTT]

image-20220112142205025

Image not found or type unknown

IITTTIUSDHCx_SYS _CTRL[DVSIIITPDIVIIIITITBaselJase/2, Base/3, ..., [I] Base/16[]

IITTTuSDHCx_SYS_CTRLISDCLKFS]IITIIT I TIcard_clk[]

OSDROTIDDROITICLKITITISDROTTICLKITITTITIcard_clkOIDDROTTICLK[TIcard_clk/2[]

Base[[TUSDHCx_CLK_ROOT[ITIUSDHCx_CLK_ROOT[L98MITIITIUSDHCX_SYS_CTRL[DVS]JuSDHCx_SY
KFSIIII¥00KR5MR6M[]50M[]52MIII]

14.3.5 ADMA

SDOTHITHTITITTTIPMAIIITITIITADMAAdvanced DMA[TITladvanced ITITITIITTIITIIIITITTISDMA(SI

[(TISDMATTITpage boundaryITTTTTTIDMAIIITTTTIITITITIDMA System Address (uSDHCx_DS_ADDR|
System addreass[II]T]



OTOTITTDADMAITITITIDMA I TIscatter gather algorithmITIADMAI T TITITTTITHTIITITITdesc
(USDHCx_ADMA _SYS_ADDR)[IITIIITH T TP MAT I I T DC PUTITITILILT

ADMA[ITITITADMALITITADMA2ADMALTITTTITITTAKBITADMATTTITTT T TITTTITITTTITTITTTITTT

image-20220112142231919
Image not found or type unknown
(ITTTPartA2_SD Host Controller_Simplified_Specification_Ver3.00 pagel4[]

OADMAZ MTTTITHTHI T TITA T TA T I T Tleddress[I I Tlengthd T Tlattribute T TTTTTTTT]

[TOADMAZ T T T T A T TADMAZ T T

(TR

(LIITITITAI

(ROTTIITITITITITI64 KB

(BOITTLengthl+length2+...+lengthn[ITTTTTTTT]

Block count[TTTITITTI65535[TTTIADMAZTTITI65535[Tblock count[ITTTTTITIIIIIIITblock size[TITITlb

image-20220112142239359

Image not found or type unknown

[T

image-20220112142245267

Image not found or type unknown

B 2-bit T T Te AT T T T T T TINOp T T T T T T T TIRS VITTINOPI T ran[TTTTITTITITI32-b

14.3.6

SD Host_Controller_Simplified_Specification_Ver3.00ITTTISDITITITIT]

image-20220112142257497

Image not found or type unknown

[TIMX6ULLIIIIIL]



Absolute
address (hex)

219 0000

219 0004

219 0008

219_000C

219_0010

219 0014

219 0018

219_001C

219_0020

219 0024

219 0028

219 002C

Register name

DMA System
Address
(uSDHC1_DS_AD
DR)

Block Attributes
(USDHC1_BLK_AT
T)

Command
Argument
(uSDHC1_CMD_A
RG)

Command
Transfer Type
(uUSDHC1_CMD_X
FR_TYP)

Command
Response0
(uUSDHC1_CMD_R
SPO)

Command
Responsel
(uUSDHC1_CMD_R
SP1)

Command
Response2
(uUSDHC1 CMD R
SP2)

Command
Response3
(uUSDHC1_CMD_R
SP3)

Data Buffer
Access Port
(USDHC1_DATA_
BUFF_ACC_PORT)

Present State
(uUSDHC1_PRES_S
TATE)

Protocol Control
(USDHC1_PROT_C
TRL)

System Control
(uUSDHC1_SYS_CT
RL)

Width (in bits)

32

32

32

32

32

32

32

32

32

32

32

32

R/W

R/W

R/W

R/W

R/W

R/W

R/W

Access

Reset value

0000_0000h

0000_0000h

0000_0000h

0000_0000h

0000_0000h

0000_0000h

0000_0000h

0000_0000h

0000_0000h

0000_8080h

0880_0020h

8080_800Fh

Section/ page

58.8.1/4014

58.8.2/4015

58.8.3/4017

58.8.4/4017

58.8.5/4021

58.8.6/4021

58.8.7/4022

58.8.8/4022

58.8.9/4024

58.8.10/ 4024

58.8.11/ 4030

58.8.12/ 4035



Absolute
address (hex)

219_0030

219 0034

219 0038

219_003C

219 0040

219 0044

219 0048

219 0050

219 0054

219_0058

219 0060

219 0064

Register name

Interrupt Status
(USDHC1_INT_ST
ATUS)

Interrupt Status
Enable
(USDHCL_INT_ST
ATUS_EN)

Interrupt Signal
Enable
(USDHCL1_INT SIG
NAL_EN)

Auto CMD12
Error Status
(uUSDHC1_AUTOC
MD12_ERR_STAT
us)

Host Controller
Capabilities
(uUSDHC1_HOST_
CTRL_CAP)

Watermark Level
(USDHC1_WTMK_
LVL)

Mixer Control
(USDHC1_MIX_CT
RL)

Force Event

(USDHC1_FORCE_

EVENT)

ADMA Error
Status Register
(uUSDHC1_ADMA _
ERR_STATUS)

ADMA System
Address
(uUSDHC1_ADMA _
SYS_ADDR)

DLL (Delay Line)
Control
(USDHC1_DLL CT
RL)

DLL Status
(uUSDHC1_DLL_ST
ATUS)

Width (in bits)

32

32

32

32

32

32

32

32

32

32

32

32

Access

wlc

R/W

R/W

R/W

R/W

W (always reads
0)

R/W

R/W

Reset value

0000_0000h

0000_0000h

0000_0000h

0000_0000h

07F3_B407h

0810_0810h

8000_0000h

0000_0000h

0000_0000h

0000_0000h

0000_0200h

0000_0000h

Section/ page

58.8.13/ 4038

58.8.14/ 4044

58.8.15/ 4047

58.8.16/ 4050

58.8.17/ 4053

58.8.18/ 4056

58.8.19/ 4057

58.8.20/ 4059

58.8.21/ 4062

58.8.22/ 4064

58.8.23/ 4065

58.8.24/ 4067



Absolute
address (hex)

219 0068

219_00CO0

219 00C4

219 00C8

219_00CC

Register name

CLK Tuning
Control and
Status
(USDHC1_CLK TU
NE_CTRL _STATUS
)

Vendor Specific
Register
(uUSDHC1_VEND_
SPEC)

MMC Boot
Register
(USDHC1_MMC_B
0O0T)

Vendor Specific 2
Register
(uSDHC1_VEND_
SPEC2)

Tuning Control
Register
(uUSDHC1_TUNING
_CTRL)

Width (in bits)

32

32

32

32

32

R/W

R/W

R/W

R/W

R/W

Access

Reset value

0000_0000h

2000_7809h

0000_0000h

0000_0006h

0021_2800h

O T T T e it T TuS DHCITTS DT

Section/ page

58.8.25/ 4068

58.8.26/ 4070

58.8.27/ 4073

58.8.28/ 4074

58.8.29/ 4076

14.3.6.1 DMA System Address (USDHCx DS ADDR)
SDMATTTITITITITADMA 2]

image-20220112142313267

Image not found or type unknown

14.3.6.2 Block Attributes (USDHCx_BLK ATT)

[LITITTIIITTI

image-20220112142340224

Image not found or type unknown

BLKCNTITITIITT

BLKSIZE[TTIIIIT]



14.3.6.3 Command Argument (USDHCx _CMD_ARG)

SD/MMCITIIT

image-20220112142404487

Image not found or type unknown

14.3.6.4 Command Transfer Type (USDHCx_CMD_XFR_TYP)
[T

image-20220112142415095

Image not found or type unknown

Multi/Single Block Select

0

1

1

1

00

01

10

10

11

Response Type

Block Count Enable

Don't Care

Index Check Enable

CMDINDEX command index[TT1T]

Block Count

Don't Care

Don't Care

Positive Number

Zero

CRC Check Enable

CMDTYPE command type[IITIIIIIIIIT00normal command

DPSEL Data Present SelectTTTTTT T OTIIIIIIIIIIIIIN

CICEN command index check enable[J1[TTTresponse[llindex

CCCEN command crc check enable [Tresponse[TICRC

Function
Single Transfer
Infinite Transfer
Multiple Transfer

No Data Transfer

Name of Response Type
No Response

R2

R3,R4

R1,R5,R6

R1b,R5b

RSPTYP response type response[ITIOOJITIITTIO IO 36010 TIT¥ 81 1[I SIIIIIIIH

14.3.6.5 Command Response0 (uUSDHCx CMD_RSPO)



image-20220112142444186

Image not found or type unknown

14.3.6.6 Command Responsel (uUSDHCx _CMD_RSP1)

image-20220112142451825

Image not found or type unknown

14.3.6.7 Command Response2 (USDHCx CMD_RSP2)

image-20220112142458607

Image not found or type unknown

14.3.6.8 Command Response3 (uUSDHCx_CMD_RSP3)

image-20220112142504119

Image not found or type unknown

HINRRRNNNNRRRNNNNNREED

Response Type Meaning of Response
R1,R1b (normal response) Card Status

R1b (Auto CMD12
Card Status for Auto CMD12

response)

R2 (CID, CSD register) CID/CSD register [127:8]
R3 (OCR register) OCR register for memory
R4 (OCR register) OCR register for I/0O etc.
R5, R5b SDIO response

New Published RCA[31:16]

R6 (Publish RCA
(Publis ) and card status[15:0]

Response Field

R[39:8]

R[39:8]

R[127:8]

R[39:8]
R[39:8]

R[39:8]

R[39:9]

[(IIIIIITresponse[IIIIIIITreference manual P4022[]

14.3.6.9 Data Buffer Access

Port(uSDHCx_DATA_BUFF_ACC_PORT)

[(IIODMAIIITTADMAZ[IIIIIIITOHIIT

Response Register

CMDRSPO

CMDRSP3

{CMDRSP3[23:0],
CMDRSP2, CMDRSP1,
CMDRSPO}

CMDRSPO
CMDRSPO

CMDRSPO

CMDRSPO



image-20220112142534276

Image not found or type unknown

14.3.6.10 Present State (USDHCx_PRES _STATE)
(I

image-20220112142541528

Image not found or type unknown

DLSL[7:0] data line signal level DATATTTTITTITITTITTIDATAITTITITTITTTTITTIDATAOTTTTTTTTITI]

CLSL CMD line Signal Level CMDITIIIIIIIIIIIIIILICM DI

WPSPL Write Protect Swith Pin Level [TTTTIIIITITITWPIIIL

CDPL Card Detect Pin Level [TTITITICD BTITITITICD BTITITIUSDHCITIT]

CINST Card Inserted [TTTTITIIIIIITIUSDHCITIIIIIIT]

TSCD Tape Select Change Done[ITTITTITtuning[1T]
RTR Re-Tuning Request [TTTITIITtuning[1T1SD3.0 SDR104IITIT]

BREN Buffer READ ENABLE [TTTTTITIDMA[TITIT]

BWEN Buffer Write ENABLE [TTTTTTTIDMATTITITI

RTA READ Transfer active [TTT11T]

WTA Write Transfer Active [TT1111]

SDOFF SDCLOCK Gated Off Internally SD[ITTIT]

PEROFF IPG_PERCLK Gated Off Internally IPG_PERCLK[TTTIT]
HCKOFF HCLK Gated Off Internally HCLKITTTT]

IPGOFF IPG_CLK Gated Off Internally IPG_CLKITTTT]

SDSTB SOOI

DLA Data Line Active Data[IITIII]

CDIHB Command Inhabit(Data)dataITTTTTIITTTTITITIIT]



CIHB Command Inhabit [TIOTTTICMDIIIITIuSDHCIITISD/MMCIIT]

14.3.6.11 Protocol Control (uUSDHCx_PROT _CTRL)

image-20220112142627014

Image not found or type unknown

NON_EXACT _BK_ READ [IITITTITIIIITISDIOOT]

BURST_ELN_EN

WECRM Wakeup Event Enable On SD Card Removal [T
WECINS Wakeup Event Enable On SD Card Insert [JTTTITTITIT]
WECINT Wakeup Event Enable On Card Interrupt [TTTTTTTIIITIIITIIIT

RD_DONE_NO_8CLK [T T

IABG interrupt At Block GAP [ISDIO 4bitTTT T

RWCLT READ wait control [TTITTTISDIOIIIIT]

CREQ continue request [T

DMASEL DMA select [[[DMA[ITI00 [[TDMATITISDMA01 ADMA1, 10 ADMA?2
CDSS Card Detect Signal Selection [TTTITITIT]

CDTL Card Detect Test Level [TTTIIT]

EMODE Endian Mode [TTTTTITIIIIIT]

D3CD Data3 as Card Detection Pin data3[ITIIIIII]

DTW Data Transfer Width [TTTTIT]

LCTL LED[]

14.3.6.12 System Control (uUSDHCx_SYS CTRL)

image-20220112142639489

Image not found or type unknown

RSTT Reset Tuning [Ttuning [T]



INITA Initialization Active [JTT]T180[JSDCLK

RSTD Software Reset for DATA Line[TTTITITITITIDMATIITISWIIIIT

RSTC Software Reset for CMD line [TTITTIIIIIITIII

RSTA Software Reset for ALL [TTTTTIITIIIIIII

IPP_RST_N T
DTOCV Data Timeout Counter Value [TIIT11]
SDCLKFS SDCLK Frequency Select SDCLKIITITIT]

DVS divisorSDCLK[ITTIT]

14.3.6.13 Interrupt Status (USDHCx_INT_STATUS)
[ONormal Interrupt Signal Enable T T T OOO T IIITII

image-20220112142650887

Image not found or type unknown

image-20220112142709227

Image not found or type unknown

Command Complete Command Timeout Error Meaning of the Status
0 0 X
X 1 Response not received within 64
SDCLK cycles
1 0 Response received
Transfer Complete Data Timeout Error Meaning of the Status
0 0 X
0 1 Timeout occurred during transfer
1 X Data Transfer Complete
Command Complete Command Timeout Error Meaning of the Status
0 0 No error
0 1 Response Timeout Error

1 0 Response CRC Error



Command Complete Command Timeout Error

DMAE DMAError DMA 1]

TNE TuningERROR tuning[T]

AC12E Auto CMD12 ERROR Auto CMD12[T1]
DEBE Data End Bit ERROR [TTTT1T]

DCE Data CRC ERROR [TICRC[T]

DTOE data timeout ERROR [TTT11]

CIE Command Index Error [TTT1T]

CEBE Command End Bit ERROR [TTTTIT]

CCE Command CRC error [Tlcrc[IIT]

CTOE Command timeout error [TTT1T]

TP tuning pass tuning[TT1T1SD3.0 SDR104[1T1T]
RTE Re-Tuning Event [TTuning[TTTTISD3.0 SDR104[111T]
CINT card interrupt 111

CRM card remove[]]]

CINS card insert [1T]

BRR Buffer Read Ready [TTT1T]

BWR Buffer Read Ready [TT11T]

DINT DMA interrupt DMA[T]

BGE block gap event [TT1T]

TC Transfer Complete 1117

CC Command Complete [T1T]

Meaning of the Status

CMD line conflict



14.3.6.14 Interrupt Status Enable
(USDHCx_INT_STATUS_EN)

image-20220112142737457

Image not found or type unknown

image-20220112142740821

Image not found or type unknown

(T MInterrupt StatusTTTITTTITTTITITITITIUSDHCX _INT_STATUS_EN[ITITOTInterrupt StatusITITTTTI

14.3.6.15 Interrupt Signal Enable (USDHCx _INT_SIGNAL EN)
RRNNRRRNNNRRRNNNNRRRRNNRANNNN

image-20220112142801615

Image not found or type unknown

14.3.6.16 Auto CMD12 Error Status
(USDHCx_AUTOCMD12 ERR STATUS)

image-20220112142807960

Image not found or type unknown

Auto CMD12 CRC Error Auto CMD12 Timeout Error Type of Error
0 0 No Error
0 1 Response Timeout Error
1 0 Response CRC Error
1 1 CMD line conflict

SMP_CLK_SEL Sample Clock Select [TTT1T]

EXECUTE_TUNING execute tuning [Ttuning

CNIBAC12E Command not Issued By Auto CMD12 Error Auto CMD12[TTTITIIT]
AC12IE Auto CMD12/23 Index Error Auto CMD12[TTT1T11]

AC12CE Auto CMD12/23 CRC Error Auto CMD12[TICRC[T]



AC12EBE Auto CMD12/23 End Bit Error Auto CMD12[TT1T]
AC12TOE Auto CMD12/23 Timeout Error Auto CMD12[1TT]

AC12NE Auto CMD12 Not Executed Auto CMD12[11T]

14.3.6.17 Host Controller Capabilities
(USDHCx_HOST _CTRL_CAP)
RRRRRRNRRRNRRRRRRRRRRNNE

image-20220112142823623

Image not found or type unknown

image-20220112142827981

Image not found or type unknown

VS18 Voltage Support 1.8v [T]]]1.8v
VS30 Voltage Support 3.0v [TTT13.0v
VS33 Voltage Support 3.3v [T1113.3v
SRS Suspend/Resume support [[TTlsuspend/resume
DMAS DMA support[IITIDMA

HSS high speed support[ITTHST]
ADMAS ADMA support[TTTIADMA

MBL Max Block Length [TTTTTIT]
RETURNIGN MODE retuning[T]
USE_TUNING_SDR50 [TISDR50[Tltuning
TIMER_COUNT_RETUNING
DDR50_SUPPORT [IITIDDR50
SDR104_SUPPORT [ITTTISDR104

SDR50_SUPPORT [ITISDR50



14.3.6.18 Watermark Level (USDHCx WTMK LVL)

image-20220112142845425

Image not found or type unknown

14.3.6.19 Mixer Control (uUSDHCx_MIX_CTRL)

image-20220112142848599

Image not found or type unknown

FBCLK_SEL FeedBack clock Source Selection [TISD3.0 SDR104[ITITIT]
AUTO TUNE_EN[ITTftune

SMP_CLK_SEL Tuned clk[Tifixed clk[JTT]data/cmd
EXE_TUNE Execute Tuning [TTI1SD3.0 SDR104TTIT]
AC23EN Auto CMD23 Enable Auto CMD23[T]
NIBBLE_POS DDR 4bit[ITT1T]

MSBSEL [TTT11T]

DTDSEL Data transfer Direction Select [TTTI111]
DDR_EN Dual Data rate Mode selection DDR[ITT]
AC12EN Auto CMD12 Enable Auto CMD12[T]

BCEN Block Count Enable [TT1T]

DMAEN DMA Enable DMA[T]

14.3.6.20 Force Event (USDHCx FORCE_EVENT)

image-20220112142905813

Image not found or type unknown

14.3.6.21 ADMA Error Status
Register(uUSDHCx ADMA ERR STATUS)

DADMA[TTITIITIADMA Error Status Register[TJADMA[TTIADMA System Address register[TTTTITITITTIII




ST _STOP ADMA System Address register[TTTTTTTITITTIT]

ST _FDS ADMA System Address register[TTTTTTTTTIT]

ST CADR change ADDRESS [TTTTTIIIIIIIIL

ST _TRF ADMA System Address registerTTTTTTTTTTTTIT]

ADMA Error State Coding

D01-D00 ADMA Error State (when error has Contents of ADMA System
occurred) Address Register
Holds the address of the next
00 ST_STOP (Stop DMA) )
- executable Descriptor command
01 ST_FDS (Fetch Descriptor) Holds the valid Descriptor address
10 ST_CADR (Change Address) No ADMA Error is generated
Holds the address of the next
11 ST_TFR (Transfer Data)

executable Descriptor command

image-20220112142915422

Image not found or type unknown

ADMADCE ADMA Descriptor Error ADMATTTTITIITIITIIITITTADMATITITIIITT

ADMALME ADMA Length Mismatch Error ADMATTITTIIIIITITIITBLOCK COUNT ENABLETTIIIIIIIIIII
LENGTHITITIIIITIIIIIIIIITBLOCK LENGTH[T]

ADMAAES ADMA Error State ADMAITIT]

14.3.6.22 ADMA System Address
(USDHCx_ADMA SYS ADDR)
[DADMA(TTIIIITIITADMAIIIIIIIIT]

image-20220112142922547

Image not found or type unknown

14.3.6.23 DLL (Delay Line) Control (uUSDHCx_DLL CTRL)

14.3.6.24 DLL Status (uSDHCx_DLL STATUS)



14.3.6.25 CLK Tuning Control and Status
(USDHCx_CLK_TUNE_CTRL_STATUS)
(IIIIIITITtuning[ITT]default speed[IThigh speedITTIIT]

14.3.6.26 Vendor Specific Register (uUSDHCx VEND_SPEC)

ﬁe{aund or type unknown

[TADMA[TEXT DMA_EN[ITIO

14.3.6.27 MMC Boot Register (uUSDHCx MMC BOOT)

image-20220112142955603

Image not found or type unknown

BOOT _CLK_CNT [TTIIIIIIIIIII

DISABLE_TIME_OUT [OTIIIIILIID

AUTO_SABG_EN boot[TTTTTITITITIT]

BOOT _EN fastboot[TTTTTIT]
BOOT_MODE O[JJnormal boot[J1[J]Alternative boot
BOOT_ACK boot[ITTTIACK

DTOCVACK BOOT ack[ITT]

14.3.6.28 Vendor Specific 2 Register
(USDHCx _VEND_SPEC?2)
[[OSOROITkuning I

image-20220112143020040

Image not found or type unknown

14.3.6.29 Tuning Control Register (USDHCx_TUNING_CTRL)
[T default speed[IThigh speed[IITITT]



14.3.7 CMD Response

14.3.7.1 [TTTTTTIITIT]

(117114.3.7.1-14.3.7.3[11SD Host_Controller_Simplified_Specification Ver3.00ITTTTITTITTTITIITITITiMx

image-20220112143043372

Image not found or type unknown

(ITPartA2_SD Host_Controller_Simplified_Specification_Ver3.00[figure3-11[]

(LlTPresent State[JITICommand Inhabit(CMD)ITITITICommand Inhabit(CMD)[TO[ITITICommand Inh

(ROITIIITHcommand[ITTbusyTTTTTTTBOITIIITIIITIITAI

[(BIIIIITabort commandIIIBIIIITlabort command[ITTK[1]

(A[ITPresent State[TTTICommand Inhabit(DAT)ITIIITICommand Inhabit(DAT)[T]0[
[(BITIcommandIIITIIIIL

61Tlcommand[IIT]

[(MITcommand[ITTIIIIIIIIIIIIITIcommand[IT]

07/00command complete sequence[TTT1T]

14.3.7.2 (ITTTTTTTTTIT]

[ITIPartA2_SD Host_Controller_Simplified_Specification_Ver3.00[figure3-12[]

image-20220112143222038

Image not found or type unknown

OlIITTransfer Mode[J]TIResponse Interrupt Disable[IT]1[Jresponse checkITITITEIIITTICommand Co
Complete[ITITIR2T]

[(R[IINormal Interrupt Status[TTTICommand Complete[J1ITTThbit]
[BMResponseTTTTTTTITITIIIIIT]

AT ransfer Complete[ITTTTTIIITITAOTIIIITZT

O5TTransfer Complete[TTTITITITITITI6I]




U6[TINormal Interrupt Status[TTT]Transfer Complete[J1[TTTTbit[]
070TResponse data[ITTTITITITITT8TITITIITION]
[IB[TIITIINo ERROR(]

[(OIITTResponse Contents Error{]

14.3.7.3 [IIIIIIPATITADMAIIL

[(ITPartA2_SD Host_Controller_Simplified_Specification_Ver3.00[figure3-15[]

image-20220112143230507

Image not found or type unknown

DLOIIIIIITIADMAIIIT
[(RITADMATITITITIADMA System Address[T1T]
[(BOITIIIIIIITIIIIBlock SizeTIT]
(AIIITIIIIIIIIIIBlock Count[ITT]
OSOTITTITITArgumentT1T]

Ue[IITTransfer Mode[TTTITITITITMulti/Single Block Select[Block Count Enable[JData Transfer Directior
Enable[J]DMA enable[]

O07000Command I

(8[ITIResponse check[TTITTL1IIIITICommand Complete[ITTTICommand Complete[J1lITT19O[T]

[O[MNormal Interrupt Status[ITTICommand Complete[JlITIbit[]

OLO0[TResponse T TTITTTIITTIIITT]

OL1[TITransfer Complete[ITJADAM Error[]T]

01211 Transfer Complete[TT1[TTTI13ITTADAM ErrorTTI1[1TT114T]
J13[INormal Interrupt Status[I[Transfer Complete[JlITITbit]

OL4[TJError Interrupt Status[TTTJADMA Error Interrupt Status[JL[ITITbit[]

(150Tlabort[ITTIADMA[T]

14.3.7.4 [TTTIDATAT]



(11114.3.7.4-14.3.7.6[11SD Host_Controller_Simplified_Specification_Ver3.00[ITTTlimx6ullQuSDHCITIT]
Host_Controller_Simplified_Specification_Ver3.00[ITTTTTTimx6ullTTTTTIT]

1[TICIHB[]0
2[IIIITICMDTYP, DPSEL, CICEN, CCCEN, RSTTYP, DTDSEL
3[ITITICMDARG[IT]

A[XFERTYP[ITITIIIIT]

SINT_STATUSTITICCOTIIIITITIT

6[J1TICCOT]

14.3.7.5 [TIITPATAIII]

1[TICIHB[0

2[TICDIHB0

3[DADMAT]
A[TADMA_SYS_ADDR[ADMAIIIT]
S[IBLK_ATTOIIIIIIII]]
6PROT_CTRLITTIPMA[TITADMA?2
7MIX_CTRLUITIIDPTDSELITIIITIDMAEN
8[ITIITICMDARGT]
O[XFERTYPIIIIIIIIL
10[INT_STATUSITITICCITIIIIIIIIT
11010CCIT
12[0INT_STATUS[ITITTCOTIIIIIT

1301ITCIT]

14.3.7.6 (ITTVIIITT

1[TICIHB[]0

2[TICDIHB[0



3[DADMAT]
A[TADMA_SYS_ADDR[ADMAIIIT]
S[IBLK_ATTOIIIIIIII]
6PROT_CTRLITTDMA[TITADMA?2
7MIX_CTRLITIIDPTDSELITIITIDMAEN I8 IIBCENIIIITIMSBSELTTAUTO CMD12 AC12
MIIIIIIITICMDARGIT]
100XFERTYP[IIIIIIIIT
11MINT_STATUSITITICCITIIIIIIIIT]
12010CCIT
13[INT_STATUS[ITITTCOTIIIIIIT
1401 [TTCIT

14.3.7.7 SDUIITIITO OTTVersion2.0 [ITIT]

1 TICMDO

2 [TISDHCITITITICMDS
3 [IVersion2.0[TTTTTTICMDS8[ITITlegacy cardsTISDIITICMDS8[T]
4 [ACMDA1TOCROTITIOMIIIITITTITIIITI

5 1S[TTTTACMDA 1 ITTTTTHCSOTTTHCSTITT, 1T Tkig 31 ML ATTTITTTICCSOCCSHOMTITIS DSCTIL T

6 [TIITTT71.8vITITTTACMDAITTTTIS18RITITITITTSI8AIITITTIT . 8vITICMDI 1 [TTTTT]

7 [ICMD2[TCID

8 [[ICMD3[TTITTTRCALTITP

9 [TICMDI[TTTIRCATICSD

10 [TICMD7[ITTIRCAIT]

11 [JACMDS51[IITRCAITISCR

12 [ACMD6[IIIIIIIIIIIIIOML bitITR2[I¥bit



13 CMD6 function group 1[J]TIlspeed mode

14.3.7.8 eMMCIIIIIITITTITIIESD84-B51 [TT1A.6[]

a. [

1 ITIIT2.7~3.6V)

2 [TTITAOOKIIIT]

3 [ msITITTI7 AT

4 [[ICMDO[IIT]

5 [TICMD1[ITTTI0x00FF8000[T]J0x00000080[]

6 [TIR3[1]

7 [TJOCR [Jbusy[TI0[IT16

8 [R3[IIIIIIIIIITHigh Voltage[TDual Voltage[ITTITI0x80FF8000[TTTTHigh Voltage[TITITI0X80FF8080]

O MR I Hinactive M T T T T T T T T TITIIL

(L1111

OO 6

10 ITIIIIIITIIITPual Voltage[ITITTIT
11 [IIIIIIIIIIIII1.70~1.95V[]

12 [TAmsITITI7 41111

13 [TICMD1[I1T10x00000080

14 [TR3[IIIITITTI0x80FF8080

15 [JJOCRbusy[TOIT1 3014

b. CIDOTITRRCA

16 [[ICMD?2

17 [MR2[IIIIIIIIIICID

18 [TICMD3[ITITITAITITTITT]



[MICSDTIT]
19 [TICMD9

20 [MR2[ITITITITITICSD

21 JIITITCSDOTTTIIITIIIITISPEC_VERS[ITV4.O[IIIIIThigh speedITTITISWITCHOSEND_EXT_CSD[ITII

[ITHigh Speed[TT1T]

[TTTITITI I Thigh speedITITTTTTThigh speed[T]

22 [TICMD7[ITITITIRCA[IIIITXran state

23 [TICMDS8[ISEND_EXT_CSDTEXT_CSDTITTITIIITITIpower classITTTITTIIIIIIIT26-370
24 [TICMD6[TTT]0x03B9_0100[TITIEXT_CSDHS_TIMING[]Ox1
24.1 [T TR I TbusyI11T]

24.2 [T1Tbusy[IIIIIThigh speed timing[T1T]

25 [IITT1110~26/52MHz[]

(LTITITIT]

a. [I11111

26 [TICMD19

27 QI T

27.1 [TIBIIITITIMSB[LSB[TI0x0000_0000_0000_AA55

27.2 [TAOIIIIITMSBLSBT]0x0000_AA55

27.3 [TLIIIIIIT10x80

28 [TTIITINCRIIII

29 [IICMDIA[ITTITITITITITI

29.1 [TIBTITITI8IIT

29.2 [TAIIITITAII

29.3 [T ]



30 (TR 7(ITTXNORIIIITIII
31 [[IIIIIITMASKT]

31.1 [[I8[IIIIIITMSBLSBII0x0000_0000 0000 FFFF
31.2 [TUIIITIIIMSBLSBTI0x0000_FFFF

31.3 [MLOIIIIII0xCOo

32 [T O M T I T T

b T

33 [T

34 [Tpower class[TTTTTTITpower class[ITTTTICMD6[TTIEXT CSDPOWER_CLASS[TITjpower class
35 [MTICMD 6T

36 [TICMDO6[TTIEEXT_CSD[BUS_WIDTHITIIIIITbit[ITTTTI0x03B7_01008bit[TTTTTI0x03B7_0200

14.3.8 eMMC

image-20220112143422049

Image not found or type unknown

[T TUser Data Area[JTTTIIIIITBoot Area Partitions[TTIITITITReplay Protected
AreaPartition[RPMB[]Boot Area Partitions[TTTTTIITTIIITIITIIIT]

e [[Boot Area Partitions[TT]1]128 KB[ITIITITIT[leMMC[III]
e [TIRPMB[TITIIIITI128 KB[IIT]
e [[IGeneral Purpose Area Partitions[ITTITITIIITIWrite Protect Group[IIII]

[[IGeneral Purpose Area Partition[ITT]Tlenhanced or extended technological featuresTTTTTTIITTTITIT]
media features[[Tboot[RPMB[TITIT]

boot[RPMB[IITTTITITTIITITTIIITIGeneral Purpose Area Partitions[TTTTTTTTTTTTTITITTTTTTTTIITTITTIITTT

image-20220112143458999

Image not found or type unknown



[ITlGeneral Purpose Area Partition[[Enhanced User Data Area[TTTT T T OIT T T T IOTT T

O T T T oot (T Trpmb(ITuser data area[TTTTTTITTTTTITTTTTITTTTTITTTTTTICSD(T]

14.4 [T111T1

I ed. imx [T FeMMCTTITITTTIT T T T

I Oed. imxITT T led.imx[ITTTITHed.imx.h[ITTTTTIITunsigned char{T]led_imx_image[TTTTITIT]

14.4.1

image-20220112143657344

Image not found or type unknown

(IT1100sdk_imx6ullTTTISDOTITITTIUSDHCITTT]

image-20220112143701287

Image not found or type unknown

(I11100sdk_imx6ullTTleMMCIIITITIuSDHC2[TTIT]

ITITIITITFOTTIUSDHC1 CMD[QUSDHC1 CLKOUSDHC1 DATAO-
30USDHC1_CD_BTIITIIIIITleMMCOTIUSDHC2_CMDOUSDHC2_CLKOUSDHC2_RESET B[JUSDHC2_DATA
PinMux[JJIOMUXC_SetPinConfig[ITIT]

14.4.2

[MIIIIIIIIVSDHCX_CLK ROOT[198M[IIIITIUSDHCx_SYS CTRLIDVSIIUSDHCX_SYS_CTRL[SDCLKFSITI
MO

14.4.3 CMD_XFR_TYP[TIITIL6bit

T TICR COTITTIPATAIIIITITICMD_XFR_TYPIIITII16bit(]

[TIGi% 1] NoosProgramProject/(14_TF[][[/006_sd/sd.h[]



/%
* CMDx: normal command,

* ACMDx: app command,

* SCMDx: sd command,

* MCMDx: mmc command

* R1 Rlb R3 R6 R7 48bit;

* R2 136bit

* bitl-0(bitl7-16) RSPTYP 00 no response; 01 lengeh 136; 02 length 48; 03 length 48 and check
busy

* bit3(bitl9) CCCEN command crc check enable

* bit4(bit20) CICEN Command index check enable

* bit5(bit21) DPSEL data present select

*/
#define CMDO[PxO000[)/* GO IDLE STATE[ho response */
#define CMD1[Px0102[)/* SEND OP COND[R3 */
#define CMD2[Px0209[)/* ALL SEND CID[R2 */
#define CMD3[Px031la[l/* SET RELATIVE ADDR (R6/R1l) */
#define ACMD6[Px06la[l/* SET BUS WIDTH R1[}*/
#define ACMD23[Px171a[)/* SET WR BLK ERASE CNT[RL */
#define SCMD6[Px063a[l/* SWITCH BUSWIDTH[R1 */
#define MCMD6[Px061b[})/* SET EXT CSD R1B */
#define CMD7[Px071b[/* SELECT CARD R1B */
#define CMD8[PxO8la[l/* SEND IF COND[R7 */
#define MCMD8[Px083a[l/* GET EXT CSD Rl */
#define CMD9[Px0909[)/* GET THE CSD R2 */
#define CMD11[PxObla[)/* SWITCH VOLTAGE Rl */
#define CMD13[Px0dla[})/* SEND STATUS Rl */
#define ACMD13[Px0d3a[)/* SEND STATUS Rl */
#define CMD16[Px10la[l/* SET BLOCKLEN[R1 */
#define CMD17[Px113a[)/* READ SINGLE BLOCK Rl */
#define CMD18[Px123a[l/* READ MULTIPLE BLOCK Rl for SD R7 */
#define SCMD19 0x133a /* SEND TUNING R1 */
#define MCMD21 0x153a /* SEND TUNING R1 */
#define CMD24[Px183a[l/* WRITE BLOCK Rl */
#define CMD25[Px193a[l/* WRITE MULTIPLE BLOCK[R1 */
#define CMD32[Px20la[l/* ERASE WR BLK START R1 */
#define CMD33[Px21la[l/* ERASE WR BLK END[R1 */
#define CMD35[Px231la[)/* ERASE GROUP START Rl */
#define CMD36[Px24la[)/* ERASE GROUP _END[R1 */



#define CMD38[Px261b[y/* ERASE R1B */

#define ACMD41[Px2902[)/* SD_SEND OP_COND R3 */
#define ACMD42[Px2alb[)/* LOCK UNLOCK R1B */
#define ACMD51[Px333a[)/* SEND SCR[R1 */
#define CMD55[Px371a[y/* APP_CMD[R1 */

14.4.4 DATA

MIIIIIICMDIIIIIIIIIIICMDIIIIIIIIIIIIPRES. STATEIITICIHBIOTICMDIIIIIIIIIIIIIIICMD XFR 1

[TIGIiY1] NoosProgramProject/(14_TF[[]/006_sdjsd.c)

static int USDHC SendCommand( USDHC Type *base, u32 command, u32 argument)
{

[/* Wait until command/data bus out of busy status. */

[while (base->PRES STATE & USDHC PRES STATE CIHB MASK) {

[

[/* config the command xfertype and argument */
[base->CMD ARG = argument;
[base->CMD XFR TYP = command << 16;

[return USDHC WaitCommandDone(base);
}

[TTTTTTIITITTTITINT _ STATUSTIT T TCCO T T T T T T I T TICR CO T T

[TIGit1] NoosProgramProject/(14_TF[IT}/ 006_sd/sd.c)[]

static int USDHC WaitCommandDone(USDHC Type *base)
{
[Jint error = 0;

[(Uint32 t interruptStatus = 0U;

[/* Wait command complete or USDHC encounters error. */
Wwhile (! (base->INT STATUS & (USDHC INT STATUS CC MASK | kUSDHC CommandErrorFlag))) {
0

(interruptStatus = base->INT STATUS;
if ((interruptStatus & kUSDHC CommandErrorFlag) != 0U)



K

Oprintf("cmd errror, CMD is Ox%x, INT STATUS is Ox%x\r\n", base->CMD XFR TYP, interruptStatus);
[TUSDHC Dump All(base);

[Terror = -1;

[

[USDHC ClearInterruptStatusFlags(
[IIbase, (kUSDHC CommandCompleteFlag | kUSDHC CommandErrorFlag | kUSDHC TuningErrorFlag));

[Feturn error;

}

14.4.5 ADMA

QI T T Taddress[ITTTlength T Tattribute[TTITTITTITTTTTITITADMAZ[TTIDMA System

O T I T T

[TKGit[T] NoosProgramProject/(14 _TF[]1/006_sd/sd.c)

static int USDHC CreateDescTable(u8 *data, u32 len)
{
int i;

[u32 dma_len, entries;

[entries = len / USDHC ADMA2 DESCRIPTOR MAX LENGTH PER_ENTRY;
Oif ((len % USDHC ADMA2 DESCRIPTOR MAX LENGTH PER ENTRY) != 0U)

Ientries++;

Ofor (i = 0; i < entries; i++)

X

[Mif (len > USDHC ADMA2 DESCRIPTOR MAX LENGTH PER ENTRY)
K

[QIdma_len = USDHC ADMA2 DESCRIPTOR MAX LENGTH PER_ENTRY;
QIllen -= USDHC ADMA2 DESCRIPTOR MAX LENGTH PER ENTRY;
nny

[Telse

K



(IIdma_len = len;
Ny

[IV* Each descriptor for ADMA2 is 64-bit in length */

[T adma2 tablbe[i]. address = (uint32 t *)data;

My adma2 tablbe[i].attribute = (dma_len << USDHC ADMA2 DESCRIPTOR LENGTH SHIFT);
(o _adma2 tablbe[i]. attribute | = kUSDHC Adma2DescriptorTypeTransfer;

[Mdata += dma_len;

0

(o adma2 tablbe[ entries - 1].attribute | = KUSDHC Adma2DescriptorEndFlag;

[V*for (i = 0; i < entries; i++) {

0 printf("g adma2 tablbe[i] address is 0x%x, attribute is 0Ox%x\r\n",

0 9 _adma2 tablbe[i]. address, g adma2 tablbe[i]. attribute);
0}

o */

[return 0;

14.4.6 DATA

T TdataITTPRES_STATEITICIHBOCDIHBOOITICMDTIDAT AT TICMDOTITITITTITIT]
ATITADMAIITITITIADMA_SYS_ADDR[IITIPROT_CTRLOTTIADMAOTITTADMAZ T T T
_WaitCommandDone[TTTTITTTTTITIUSDHC WaitDataDone[IT]

T TUSDHC_WaitDataDone[TTTTTINT_STATUSITTTTTITITT COTT T T T T T ITIT
CMDI12[ITDMATIIIIIITIUSDHC Dump_AlldumpQuSDHCITITTITIITIIITITIINGitSMATUSOADMA _ERR
NoosProgramProject/(14_TF[][/006_sd/sd.c)[]

static int USDHC WaitDataDone(USDHC Type *base)
{
(int error = 0;

[(uint32 t interruptStatus = 0U;

/* Wait command complete or USDHC encounters error. */

while (! (base->INT STATUS & (kUSDHC DataCompleteFlag | kUSDHC DataErrorFlag |
kUSDHC DmaErrorFlag))) {

0



[interruptStatus = base->INT STATUS;

0if ((interruptStatus & (kUSDHC DataErrorFlag | kUSDHC DmaErrorFlag)) != 0U) {
[printf("data or ADMA errror, CMD is Ox%x, INT STATUS is Ox%x\r\n", base->CMD XFR TYP,
interruptStatus);

[TUSDHC Dump_ All(base);

(Ierror = -1;

il

[USDHC ClearInterruptStatusFlags(
[(ITbase, (kUSDHC DataCompleteFlag | kUSDHC DataErrorFlag | kUSDHC DmaErrorFlag));

[Feturn error;

}

14.4.7

[TIPRES_STATE[IITICIHBICDIHBOITICMDIdata [T TADMATIIITADMAITIIIIITADN
MA2[TTIIIIIIIIMIX_ CTRLDDTDSELDID]]]]]]]]]DMAEND]]]]]]]]]]]]MIX CTRLOMSBSEL[TIIIIIIBCEN]
XFR_TYP[IIIIIIIIR ' i

int sd read blocks(USDHC Type *base, uint8 t *buffer, uint32 t startBlock, uint32 t
blockCount)

{
(int err = 0;

[/* Wait until command/data bus out of busy status. */
[while (base->PRES STATE & USDHC PRES STATE CIHB MASK) {

3
[while (base->PRES STATE & USDHC PRES STATE CDIHB MASK) {

0
[/* set ADMA descriptor */
[USDHC CreateDescTable(buffer, blockCount * 512);

[/* When use ADMA, disable simple DMA */
[base->DS ADDR = 0U;
[base->ADMA SYS ADDR = (u32) g adma2 tablbe;



[/* config data block size/block count */
[base->BLK ATT = (USDHC BLK ATT BLKSIZE(512) | USDHC BLK ATT BLKCNT(blockCount));

[/* disable the external DMA if support */

[base- >VEND SPEC &= ~USDHC VEND SPEC EXT DMA EN MASK;

[/* select DMA mode and config the burst length */

[base- >PROT CTRL &= ~(USDHC PROT CTRL DMASEL MASK | USDHC PROT CTRL BURST LEN EN MASK);
[base->PROT CTRL | =

[(TUSDHC PROT CTRL DMASEL(kUSDHC DmaModeAdma2) |

USDHC _PROT CTRL BURST LEN EN(kUSDHC EnBurstLenForINCR);

(if (blockCount == 1) {

OV/* single block read*/

[[V* direction: read, enable DMA */

[Thase->MIX CTRL &= ~(USDHC MIX CTRL MSBSEL MASK | USDHC MIX CTRL BCEN MASK |
USDHC MIX CTRL DTDSEL MASK |

[IITUSDHC MIX CTRL AC12EN MASK | USDHC MIX CTRL DMAEN MASK);

[Thase->MIX CTRL | = USDHC MIX CTRL DTDSEL MASK | USDHC MIX CTRL DMAEN MASK;

[OV* config the command xfertype and argument */

[Ibase->CMD ARG = startBlock;

[Ibase->CMD XFR TYP = CMD17 << 16;

[ else {

O/* multi block read */

[IV/* block count enable, Multiblcok, direction:read, enable DMA */
[[base->MIX CTRL &= ~(USDHC MIX CTRL MSBSEL MASK | USDHC MIX CTRL BCEN MASK |
USDHC MIX CTRL DTDSEL MASK |

[TTTUSDHC MIX CTRL AC12EN MASK | USDHC MIX CTRL DMAEN MASK);

[Tbase- >MIX CTRL | = USDHC MIX CTRL MSBSEL MASK | USDHC MIX CTRL BCEN MASK |
[TTUSDHC MIX CTRL DTDSEL MASK | USDHC MIX CTRL ACI12EN MASK | USDHC MIX CTRL DMAEN MASK;

[OIV* config the command xfertype and argument */
[Ibase->CMD ARG = startBlock;
[[base->CMD XFR _TYP = CMD18 << 16;

il

[err = USDHC WaitCommandDone(base);
Mif (err < 0)



return err;

[(err = USDHC WaitDataDone(base);
[(if (err < 0)

[Treturn err;

[(err = SD_WaitReadWriteComplete(base);
[if (err & 0xc0200000) {

err = -1;

(printf("%s read error\r\n",  func_ );

0

[Feturn err;

}

14.4.8

ITTTTTTMIX_CTRLODTDSELOTTTTITTITICMD2ATTTITTICMD 2 ST TIemd 13 TTTTTTTIITT

[I1GitT] NoosProgramProject/(14 _TF[]1/006_sdJsd.c)

int sd write blocks(USDHC Type *base, uint8 t *buffer, uint32 t startBlock, uint32 t
blockCount)

{
[Jint err = 0;

[/* Wait until command/data bus out of busy status. */
[(Wwhile (base->PRES STATE & USDHC PRES STATE CIHB MASK) {
[

[wWwhile (base->PRES STATE & USDHC PRES STATE CDIHB MASK) {
il

[/* set ADMA descriptor */

[USDHC CreateDescTable(buffer, blockCount * 512);

/* When use ADMA, disable simple DMA */
[base->DS ADDR = 0U;

[base->ADMA SYS ADDR = (u32) g _adma2 tablbe;

[/* config data block size/block count */



[base- >BLK_ATT = (USDHC BLK_ATT BLKSIZE(512) | USDHC BLK ATT BLKCNT(blockCount));

[/* disable the external DMA if support */

[base- >VEND SPEC &= ~USDHC VEND SPEC EXT DMA EN_MASK;

[/* select DMA mode and config the burst length */

[base->PROT CTRL &= ~(USDHC PROT CTRL DMASEL MASK | USDHC PROT CTRL BURST LEN EN MASK);
[base->PROT CTRL | =

[TUSDHC PROT CTRL DMASEL(KkUSDHC DmaModeAdma2) |

USDHC PROT CTRL BURST LEN EN(kUSDHC EnBurstLenForINCR);

Oif (blockCount == 1) {

[IV/* single block wrtie*/

[(I/* direction:read, enable DMA */

[Thase->MIX CTRL &= ~(USDHC MIX CTRL MSBSEL MASK | USDHC MIX CTRL BCEN MASK |
USDHC MIX CTRL DTDSEL MASK |

[ITTUSDHC MIX CTRL AC12EN MASK | USDHC MIX CTRL DMAEN MASK);

[Tbase- >MIX CTRL | = USDHC MIX CTRL DMAEN MASK;

[I/* config the command xfertype and argument */

[Ibase->CMD ARG = startBlock;

[[Tbase->CMD XFR TYP = CMD24 << 16;

[+ else {

IV* multi block write */

[IV/* block count enable, Multiblcok, direction:read, enable DMA */

[Tbase- >MIX CTRL &= ~(USDHC MIX CTRL MSBSEL MASK | USDHC MIX CTRL BCEN MASK |
USDHC MIX CTRL DTDSEL MASK |

[ITTUSDHC MIX CTRL AC12EN MASK | USDHC MIX CTRL DMAEN MASK);

[Ibase->MIX CTRL | = USDHC MIX CTRL MSBSEL MASK | USDHC MIX CTRL BCEN MASK |
[TTUSDHC MIX CTRL AC12EN MASK | USDHC MIX CTRL DMAEN MASK;

[IV* config the command xfertype and argument */
[ITbase->CMD ARG = startBlock;

[[base->CMD XFR TYP = CMD25 << 16;

[

[err = USDHC WaitCommandDone(base);
(if (err < 0)

[Ireturn err;



[(err = USDHC WaitDataDone(base);
[(if (err < 0)

(return err;

[(err = SD WaitReadWriteComplete(base);
Mif (err & 0xe4000000) {

(Ierr = -1;

Oprintf("%s write error\r\n",  func_ );

0

[Feturn err;

int sd init(USDHC Type *base)

{
[qint err;

[(U32 retries, acmd4larg = 0, resp[4], raw scr[2];

[USDHC Init(base);
[CardInsertDetect(base);

[/* set DATA bus width */

[USDHC SetDataBusWidth(base, kUSDHC DataBusWidthlBit);

[/*set card freq to 400KHZ*/

o sd card. busClock Hz = USDHC SetSdClock(base, 198000000U, SDMMC CLOCK 400KHZ);
[/* send card active */

[USDHC SetCardActive(base, 100U);

[/* Get host capability. ignore[fjust decision form spec HOST CTRL CAP*/

[/* CMDO - GO IDLE STATE software reset and set into idle */
[(err = USDHC SendCommand(base, CMDO, 0x0);

Mif (err < 0)

[(Ireturn -1;

[/* verify card interface operating condition. */



[ffor (retries = 0; retries < 10; retries++) {

[I/* CMD8 (physical layer spec Ver2.0 is mandatory) */[1]
[MTerr = USDHC SendCommand(base, CMD8, 0x0laa);

[if (err == 0)

[IIbreak;

[

Oif (err == 0) {

[IV* SDHC or SDXC card */

[Tecmd4larg | = kSD_OcrHostCapacitySupportFlag;
[+ else {

[IV* SDSC card */

[(Terr = USDHC SendCommand(base, CMDO, 0x0);
(Iif (err !'= 0)

[(IIreturn -1;

[

[(ecmd4larg | = (kSD _OcrVdd32 33Flag | kSD OcrVdd33 34Flag);
(for(retries = 0; retries < 5000; retries++) {

[(IV* rca = 0 since card is in IDLE state */

[(Terr = USDHC SendCommand(base, CMD55, 0x0);

[Tif (err < 0)

[(IIreturn -1;

[I/* ACMD41 to query OCR */

[Merr = USDHC SendCommand(base, ACMD41l, acmd4larg);
[Tif (err < 0)

[(IIreturn -1;

[if (base->CMD RSPO & kSD OcrPowerUpBusyFlag) {
({19 _sd card. ocr = base->CMD RSPO;

Iprintf("ocr is Ox%x\r\n", g sd card. ocr);
[IIbreak;

iy

[

(if (retries >= 1000 ) {
[Iprintf("HandShakeOperationConditionFailed\r\n");
[Treturn -1;



0

[/* check 1.8V support */

if (g sd card.ocr & kSD OcrSwitchl8AcceptFlag) {
printf("support 1. 8v\r\n");

[

Y/ our board just support 3.3v, ignore it
[//SD_SwitchVoltage(card))

/* get CID number */

[(err = USDHC SendCommand( base, CMD2, 0x0);
if (err < 0)

(return -1;

[USDHC GetResponse(base, resp);
[memcpy(g sd card.rawCid, resp, sizeof(resp));
[SD DecodeCid(&g sd card, g sd card.rawCid);

[/* publish a new relative card address(RCA) */
[err = USDHC SendCommand(base, CMD3, 0x0);

(if (err < 0)

[Treturn -1;

[b sd card.relativeAddress = base->CMD RSPO >> 16;

[printf("relative address is Ox%x\r\n", g sd card.relativeAddress);

[/* get CID number */

[err = USDHC SendCommand(base, CMD9, g sd card.relativeAddress << 16);
[Mif (err < 0)

[return -1;[]

[USDHC GetResponse(base, resp);

[(memcpy(g sd card.rawCsd, resp, sizeof(resp));

[SD DecodeCsd(&g sd card, g sd card.rawCsd);

[(printf("card is %s", g sd card. csd. csdStructure ? "SDHC/SDXC" : "SDSC");
[(printf("card block count is %d\r\n", g sd card. blockCount);
[printf("card sector size is %d\r\n", g sd card. blockSize);

[(printf("card command class is Ox%x\r\n", g sd card. csd. cardCommandClass);

[y* CMD7: SelectCard */
[err = USDHC SendCommand(base, CMD7, g sd card.relativeAddress << 16);
Mif (err < 0)



return err;

[/* ACMD51: Read SCR */

[err = USDHC SendCommand(base, CMD55, g sd card.relativeAddress << 16);
if (err < 0)

[Ireturn err;

[(err = USDHC SendCommand with data(base, ACMD51, 0O, raw scr, 8);

Oif (err < 0)

[Ireturn err;

[Fraw scr[ 0]

SWAP 32(raw scr[0]);

[raw scr[1] SWAP 32(raw scr[1]);

[(memcpy(g sd card.rawScr, raw scr, sizeof(raw scr));

[SD DecodeScr(&g sd card, g sd card.rawScr);

[printf("scr[0] is Ox%x, scr[1l] is Ox%x\r\n", raw scr[0], raw scr[1]);
[printf("sd specification is Ox%x\r\n", g sd card. scr.sdSpecification);
O0if ((g sd card. scr.sdBusWidths & 0x4U) == 0) {

(Iprintf(" The card can not support 4bit width");

[(Ireturn -1;

0

[/* speed class control cmd */

Oif ((g sd card. scr. commandSupport & 0x01U) == 0)

K

[(Iprintf("The card can not support Speed Class Control (CMD20)\r\n");
0

[/* set block count cmd */

O0if ((g sd card. scr. commandSupport & 0x02U) == 0)

KX

printf(" The card can not support Support SetBlockCountCmd (CMD23)\r\n");

0

[/* Set to max frequency in non-high speed mode. */

[b sd card. busClock Hz = USDHC SetSdClock(base, 198000000U, SD CLOCK 25MHZ);

[/* Set to 4-bit data bus mode. */

[/* set card to 4 bit width*/

[err = USDHC SendCommand(base, CMD55, g sd card.relativeAddress << 16);
[(if (err < 0)

[Ireturn err; [



[(err = USDHC SendCommand(base, ACMD6, 2);

[(if (err < 0)

(return err;

[/* set host to 4 bit width*/

[base- >PROT CTRL = ((base- >PROT CTRL & ~USDHC PROT CTRL DTW MASK) | USDHC PROT CTRL DTW(1));

[/* set block size to 512 : CMD16 SET BLOCKLEN */

[err = USDHC SendCommand(base, CMD16, FSL SDMMC DEFAULT BLOCK SIZE);
[if (err < 0)

[Ireturn err;[]

[/* select high speed successful, switch clock to 50M */

[if (SD_SelectBusTiming(base) == 0)

I _sd card. busClock Hz = USDHC SetSdClock(base, 198000000U, SD CLOCK 50MHZ);

[IV//g9 _sd card. busClock Hz = USDHC SetSdClock(base, 396000000U, SD CLOCK 50MHZ);
//printf("clock is %d, base->SYS CTRL is Ox%x\r\n", g sd card. busClock Hz, base->SYS CTRL);

[(printf("sd init sccessful\r\n");

[return 0;
ks

14.4.10 TF

Oled.imx T ed. imx. \OTTTTTITTIITITIT I ed_imx_image[J102 4TI FOTITIT]

[I1Git[T] NoosProgramProject/(14_TF[]]/006_sdJsd.c)

printf("start test sd\r\n");
(IId init(USDHC1);

[(IImemset(sd read buf, 0, sizeof(sd read buf));
[IIsd read blocks(USDHC1, sd read buf, 2, 2);

Iprintf("read 2 sectors from 2nd sector\r\n");
[IIffor(i = 0; i < 1024; i++) {

IIprintf("%02x ", sd read buf[i]);

I f((i + 1) %16 == 0)

QI printf("\r\n");

iy



OIprintf("burn led. imx to sd\r\n");
[IIsd write blocks(USDHC1, led imx image + 1024, 2, (sizeof(led imx image) - 1024) >> 9);
Iprintf("please set dip switch to SD boot, and push reset, then green led blink \r\n");

[(IImemset(sd read buf, 0, sizeof(sd read buf));
[IIsd read blocks(USDHC1, sd read buf, 2, 2);

Iprintf("read 2 sectors from 2nd sector after burn led imx image: \r\n");

[IIffor(i = 0; i < 1024; i++) {

IIprintf("%02x ", sd read buf[i]);

I f((i + 1) %16 == 0)

(ITTprintf("\r\n");

T3 0T

Iprintf("please set dip switch to SD boot, and push reset, then green led blink \r\n"); [

[(eMMCITTITITTTT T AT T T PO T IO
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static status t MMC SetExtendedCsdConfig(USDHC Type *base, mmc_extended csd access mode t

access mode, uint8 t index, uint8 t value)

{
int err;

[err = USDHC SendCommand(base, MCMD6, (access mode << 24) | (index << 16) | (value << 8));

if (err < 0)
[Treturn -1;

[return 0;

}

static status t MMC SelectPartition(USDHC Type *base,

access _mode, mmc_access partition t part number)

mmc_extended csd access mode t



{
(Jint err;

[err = MMC SetExtendedCsdConfig(base, access mode, 179, part number);
if (err < 0)
[Ireturn -1;

[(err = SD WaitReadWriteComplete(base);
if (err & (1 << 7)) {

printf("failed select partition\r\n");
[Ireturn -1;

[

[(return 0;

}
int MMC SelectBootlPartition(USDHC Type *base)

{
[return[MMC SelectPartition(base, kMMC ExtendedCsdAccessModeSetBits, 1);

}

14.4.12 eMMC

(T T I TTT T

[I1Git[T] NoosProgramProject/(14_TF[J]/006_sd]sd.c)

int mmc_init(USDHC Type *base)

{

[fint err;

[L32 retries, resp[4], maxBusClock Hz, bus width = 4;

[USDHC Init(base);

[/* set DATA bus width */

[USDHC SetDataBusWidth(base, kUSDHC DataBusWidthlBit);

/*set card freq to 400KHZ*/

o _mmc_card. busClock Hz = USDHC SetSdClock(base, 198000000U, SDMMC CLOCK 400KHZ);
[/* send card active */

[USDHC SetCardActive(base, 100U);



[/* Get host capability. ignore[fjust decision form spec HOST CTRL CAP*/

[/* CMDO - GO IDLE STATE software reset the bus and set into idle */
[err = USDHC SendCommand(base, CMDO, 0x0);

if (err < 0)

[Ireturn -1;

/* Hand-shaking with card to validata the voltage range Host first sending its expected
information. */
err = USDHC SendCommand(base, CMD1, 0x0);
if (err < 0)
[(Ireturn -1;
[(b_mmc_card. ocr = base->CMD_RSPO;
b _mmc _card.ocr |= 2 << 29; /* set access mode to sector mode */
[ffor (retries = 0; retries < 1000; retries++) {[I]
[(Terr = USDHC SendCommand(base, CMD1, 0x0);
[Tif (err < 0)
(ITreturn -1;

[if ((base->CMD RSP® & MMC OCR BUSY MASK))
[ITbreak;
s

[(if (retries >= 1000 ) {
[Iprintf("HandShakeOperationConditionFailed\r\n");
[Treturn -1;

[

[g_mmc_card. ocr = base->CMD RSPO;

[(pbrintf("ocr is Ox%x\r\n", g _mmc_card. ocr);

[/* switch the host voltage which the card can support */

[/* ignore switch voltage, our board just support 3.3v */

[/* CMD2 Get card CID */

[err = USDHC SendCommand(base, CMD2, 0x0);
(if (err < 0)

[Treturn -1;

[USDHC GetResponse(base, resp);



[(memcpy(g _mmc_card.rawCid, resp, sizeof(resp));

[MMC DecodeCid( &g mmc _card, g mmc _card.rawCid);

[/* Send CMD3 with a chosen relative address, with value greater than 1 */
(b mmc card.relativeAddress = 2;

[(err = USDHC SendCommand(base, CMD3, g mmc card.relativeAddress << 16);
(if (err < 0)

(Ireturn -1;

[/* CMD9 Get the CSD register content */

[(err = USDHC SendCommand(base, CMD9, g mmc card.relativeAddress << 16);
if (err < 0)

[(Ireturn -1;

[USDHC GetResponse(base, resp);

[memcpy(g mmc _card. rawCsd, resp, sizeof(resp));

[MMC DecodeCsd( &g mmc _card, g mmc _card. rawCsd);

[/* Set to maximum speed in normal mode. */
[/*used to calculate the max speed in normal
mode not high speed mode
For cards supporting version 4.0, 4.1, and 4.2 of the specification, the value shall be
20MHz( Ox2A) .
For cards supporting version 4.3, the value shall be 26 MHz (0x32H). In High speed mode,
the max
frequency is decided by CARD TYPE in Extended CSD. */
[(printf("csd tran speed is Ox%x\r\n", g mmc card. csd. transferSpeed);
[if (g mmc card. csd. transferSpeed == 0x32)
[ImaxBusClock Hz = 26000000;
[else if ( g _mmc card. csd. transferSpeed == 0x2A )
[ImaxBusClock Hz = 20000000;

o _mmc card. busClock Hz = USDHC SetSdClock(base, 198000000U, maxBusClock Hz);

/* Send CMD7 with the card's relative address to place the card in transfer state. Puts
current selected card in

transfer state. */
[err = USDHC SendCommand(base, CMD7, g mmc card.relativeAddress << 16);
[(if (err < 0)

[Treturn err;



[/* Get Extended CSD register content. */

[err = USDHC SendCommand with data(base, MCMD8, 0, g mmc card.rawkExtendedCsd, 512);
[(if (err < 0)

(Ireturn err;

[MMC DecodeExtendedCsd( & mmc _card, g mmc _card. rawExtendedCsd);

[(printf("g _mmc card. extendedCsd. sectorCount is %d\r\n", g mmc card. extendedCsd. sectorCount);

[/* set block size to 512 : CMD16 SET BLOCKLEN */

[err = USDHC SendCommand(base, CMD16, FSL SDMMC DEFAULT BLOCK SIZE);
if (err < 0)

[(Ireturn err;[]

/* switch to host support speed mode, then switch MMC data bus width and select power
class */
[/* select bus width */
[(err = MMC SetBusWidth(base, bus width);
if (err < 0)
[(Ireturn -1;
[(printf("bus width is %d\r\n", bus width);

[/* switch to high speed mode */

[(err = MMC_SwitchBusMode(base, kMMC HighSpeedTiming);
(if (err < 0)

[(Ireturn err;

(b _mmc card. busClock Hz = USDHC SetSdClock(base, 198000000U, MMC CLOCK 52MHZ);

[(printf("init MMC sucessful\r\n");

[return 0;
¥

14.4.13 eMMC
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[T1Git[T] NoosProgramProject/(14_TF[J]/006_sd]sd.c)



mmc_init(USDHC2); MMC_SelectBoot1Partition(USDHC2);

[(memset(sd read buf, 0, sizeof(sd read buf));
[5d read blocks(USDHC2, sd read buf, 2, 2);

[(printf("read 2 sectors from eMMC bootl partition 2nd sector\r\n");
[for(i = 0; i < 1024; i++) {

printf("%02x ", sd read buf[i]);

Mif((i + 1) %16 == 0)

dIprintf("\r\n");

0

[/* wirte led imx image to eMMC bootl partition */
[5d write blocks(USDHC2, led imx image + 1024, 2, (sizeof(led imx image) - 1024) >> 9);
[(printf("please set dip switch to eMMC boot, and push reset, then green led blink\r\n");

[printf("read 2 sectors from eMMC bootl part 2nd sector after burn led imx image\r\n");
[(memset(sd read buf, 0, sizeof(sd read buf));

[bd read blocks(USDHC2, sd read buf, 2, 2);

[MMC_ExitBootlPartition(USDHC2);

Ofor(i = 0; i < 1024; i++) {
Oprintf("%02x ", sd read buf[i]);
Mif((i + 1) %16 == 0)
Iprintf("\r\n");

00
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