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o ASIERMETLM sd/eMMC/sdio FEMIAMIREIHEH
o INEHRMHRIREHE S RERT:

Al

BB R + BUEGHE + B EERE + S RERRHHE

o AXHENATEEIALARREHEMBRIKRRIE, NREEXEPRIIERDTERER
A, BRAESRKRI FAE H—FMEIER, FRHNBAESEIBSOERNHIES R#TIL
EWHE, REABEIENSEICRMNEE

1.2 BHEWSR

AEEEEHAF AT

e sd/sdio/mme & AERBIRD A& AR
e sd/sdio/mmc IAREABY FAE TEAR
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EANBHHER, FTEMRAT—ETe—F, BRI RBFELEN LM,

2.1 Boot MERITENEZE 5 BA

Boot FEXFTENIEA Boot B ER

(8#Eboot0. bootl. uboot)
& MlogTENbootF EZFTEN [mmc]: mmc 2 cmd 8 timeout, err 000000100
[mmc]: mmc 2 cmd 8 err 0x00000100
[mmc]: mmc 2 send if cond failed
[mmc]: mmc 2 cmd 55 timeout, err 0x00000100
[mmc]: mmc 2 cmd 55 err 0x00000100
[mmc]: mmc 2 send app cmd failed
err JitBA err 000000100 7~ Response timeout
err 000000042 =7~ Response CRC error
err 0x00000080 &7~ Data CRCerror
err 0x00000200 7 Data timeout
err 0x00002000 7~ Data Start Error.
err 000008000 =7~ Data End-bit error

2.2 RERHERATENSE4iER

LinuxFZ3REHFTEN [mmc=err] smc 2 err, cmd 55, RTO
[mmc-err] smc 2 err, cmd'8, EBE
Updataclock fail

err JtBA RTO : Response timeout
RCE : Response CRC error

EBE : Data End-bit error

SBE : Data Start Error

DCE : Data CRC error

DTO : Datatimeout

RNBIEEIRER boot BIPNEE—HF

2.3 Sd/eMMC/sdio BEEBiFid

FTENFRINRN , 7E$8iRE—IHRIMITED
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2.3.1 Uboot MES

Bl EE BRI S AN THTED, dump & pio, ccmu UIRITHIZSHIE 1788

2("gpio", (char =) SUNXT FIH Eu*E
¥32("mmc", (char *Z:"n-b-wq lhn':

2-1: uboot JAiRZEO

2.3.2 Kernel fiE&

Linux FE@BI N THBIAZEEER

1. echo 8> /proc/sys/kernel/printko
&@id/sys/class/sunxi_dump/dump TENE 172 7E.
3. EZAIN sunxi_mmc_dumphex32/sunxi_dump_reg T ENHZF 28 FHE R o

, nI ;
wdﬂ\ host-=p
=flags & MMC_DATA WRITE ?
= ERRDR i
CRC EHRDH g

RESP_TIMEOUT ?
DATA_TIMEOUT ?
FIFO_RUN_ERROR :
HARD WARE_LOCKED
START BIT ERROR ?
END_ EIT ERRDR ? -

R E

int_sum
=1nt_sum
=1nt_sum
inf sum

int Hum

. 1 E R

2-2: kernel JAIREO

4. AZEE mmcIgERBS. moITHA:
mount -t debugfs none /sys/kernel/debug (H#gik debugfs B&HH)
cat /sys/kernel/debug/mmc0/ios (cat XFRTFfEIREHIT =AY ios)

FTENZERIT . clock: 150000000 Hz
vdd: 23 (3.5~3.6V)

bus mode: 2 (push-pull)

chip select: 0 (don’ tcare)
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power mode: 2 (on)

bus width: 3 (8 bits)

timing spec: 10 (mmc HS400)

signal voltage: 1 (1.80V)

driver type: 0 (driver type B)

R jos T RITMZAY root BR mmc0 MEAVIEFISIHENXINF AR, XN EIREIRGIHY
IR E X B mmex NFS. ZEREHEKENZH eMMC BVIRESE, Eba0 EERY signal
voltage M9{E, REIEITEN host->ios->signal_voltage 918, S XBEEEHHIINIZEHRTT
&ek, BD A EHENE,
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EHITREDEER R, R EAMNHEELRZTE layout MIFEHEEE R T#H1T:
1) Layout HiZE:

eMMCPCBmEME: (BEZE (DhHNABiER-EH) )

eMMC NC/RFU FRESIHIERT, FANTELHLERXEESSHEIR. #. SiEMmeMMCES
EEER, WIRHBILELBEYE, ANEHE eMMC PCB 33, Kig—L NC/RFU B9 ball

HIEE, ELEHERZS NC/RFU B ball 254, MNREFEXEEE, HRE (SHNHEER-
EE) layout, %% NC/RFU BY ball 45 [#2R9E Fhia) i,

1) EHESHE:

BB ZESE (AW_eMMC_SD £/ 05 B WERER) £RY “SD. eMMC E4HIERMIES”
_jﬁ‘-o

AEEIEHR, sd/eMMC/sdio FIRZIBE)” SIUEKRWRRW 7 /KRR « REX
W” o, JLERER, BEF RS AIEIRE TR TIER.

3.1 eMMC ZHHERIEE

BEOAREZTFREFH, KHOE—T eMMC BREEXFHRER, AMEXFVIRER, TILHE
ER A eMMC 3&3iF,

3.2 eMMC EB BRI

KT bias IRERTIEM:. 2ETHE (biasi&E) &1

3.3 eMMC S{EB3EIEKM

AR R
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eMMC ER T, ERUKAXMAEE, —FSMUEKYE, MEMR eMMCIRERXAHEIR.
Ebin=iE st P IR cmd18 $5iR:

[mmc]: smc err,] cmd 18, DCE EBE

P
[mmc]: mmc 2 close bus gatling and reset
[mmc]: mmc 2 mmc cmd 18 err OxO0000B8080

[mmc]: read block failed, mmc_read blocks 280
[mmc]: block read failed, mmc_bread 333

read mbr copy[0] failed

[mmc]: mmc 2 cmd 18 timeout, err 8180

[mmc]: smc 2 erxr,| cmd 18, DCE RTO EBE

[mmc]: mmc 2 close bus gating and reset
[mmc]: mme 2 mmc cmd 18 err 0x00008180

[mme] : read block failed, mmc read blocks 280
[mme] : block read failed, mmec bread 333

read mbr copy[1l] failed

[mme]: mme 2 emd 18 timeout, err 100

[mme]: sme 2 err, cmd 18, RTO

[mme]: mme 2 close bus gating and reset
[mme]: mme 2 mme cmd 18 err Ox00000100

[mme] : read block failed, mmc read blocks 280
[mmc]: block read failed, mmc bread 333

read mbr copy[2] failed

[mmc]: mmc 2 cmd 18 timeout, err 100

[mmc]: smc 2 err, cmd 18, RTO

[mmc]: mmc 2 close bus gating and reset
[mmc]: mmc 2 mmc cmd 18 err Ox00000100

[mmc]: read block failed, mmc_read blocks 280
[mmc]: block read failed, mmc_bread 333

read mbr copy[3] failed

[0.731]hdmi hdcp not enable!

3-1: BERIEEIR

Qb

1. #ik eMMC, dram # IC TIEEESEEE R ESIHERISERE TIERECEGENERT,
HITHE 2 181F; BN, FAERAETIFRECEER&/IVE,

2. a1k sys_configifex [card2_boot_para] FECE 7 sdc_ex_dly_used = EeBEZEME, #1775
%3,

3. EMMENTER mmc IKEUED, SNRBFETE, H mmc RepEXREHBERDEHEEN
T, BHKRR. WREEE, ETE 4

4. FHERNSREFME TETEMHRS, HFEHITRMFERR, FRRER. BRKES log. &
ERT log RIm=E FAE,

5. RIGH log BEEREIEF, WTFRIAFEFRED +tuning 58
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[20158/10/31 14:49:35] [9.400] [mmc]: write tuning try freq: wrice ok
[2018/10/31 14:49:35] [2.402] [mmc]: Pattern compare ok

[2019/10/31 14:49:35] [9.404] [mmc]: Write tuning pattern ok
[2019/10/31 14:49:35] [9.408] [mme]: ====—======———————" HSSDRS? SDR25...
[2018/10/31 14:49:35] [2.412] [mmec]: skip freg 400000

[2019/10/31 14:49:35] [9.415] [mmc]: skip freq 25000000

[2019/10/31 14:49:35] [9.418] [mmc]: freq: 2-50000000

[2018/10/31 14:49:38] [mmec]: [0-63]|64]

[2018/10/31 14:48:38] [12.037][mmc]: ================== H5200_S5DR104...

[2018/10/31 [12.039] [mmc]: skip freg 400000

[2013/10/31 [12.039] [mme]: skip freq 25000000

[2018/10/31 [12.039] [mmc]: freg: 2-50000000

[2018/10/31 [14.537] [mmc]: £req: 3-100000000

[2018/10/31 [16.544] [mmc]: freq: 4-150000000

[2018/10/31 [18.511] [mme]: freq: 5-200000000

[2018/10/31 [mme]: [0-62]63]

[2018/10/31 [mmc]: [0-10]11] [15-41]27] [52-62]11]

[2013/10/31 [mmel: [0-24125] [33-53]27]

[2018/10/31 [mmel: [0-91207 [15-15]1] [24-36]13] [52-62]11]
[2018/10/31 [19.851] [mmc] : ================— HSDDR52_DDRSO...
[2018/10/31 [19.953] [mmc]: skip freq 400000

[2018/10/31 [19.953] [mmc]: freq: 1-25000000

[2018/10/31 [22.045] [mmc]: freq: 2-50000000

[2018/10/31 [mmc]: [0-51152]

[2013/10/31 [mmel: [0-14115] [19-24]6] [52-63112]

[2018/10/31 [23.436] [mmc]: =======s========== H5400...
[2018/10/31 [23.439] [mmc]: skip freg 400000

[2013/10/31 [25.439] [mme]: skip freq 25000000

[2018/10/31 [23.439] [mmc]: freg: 2-50000000

[2018/10/31 [23.455] [mme]: £req: 3-100000000

[2018/10/31 [23.469] [mmc]: freq: 4-150000000

[2018/10/31 [23.4861 [mmel: skip freg 200000000

[2018/10/31 [mme]:| [0-63]64]

[2019/10/31 [mmc):| [0-46]47] [51-63]13] FHESHEO|
[2013/10/31 [mmel:| [0-29130] [33-63]31]

[2018/10/31 [23.486] [mmo]: skip fzeq 400000

[2018/10/31 [23.486] [mmc]: skip freg 25000000

[2018/10/31 [23.486] [mmc]: freq: 2-50000000

[2018/10/31 [25.309] [mme]: freq: 3-100000000

[2018/10/31 [25.999] [mmc]: freq: 4-150000000

[2018/10/31 [26.463] [mmc]: skip freg 200000000

[2013/10/31 [mmel: [0-47148]

[2018/10/31 [mme]: [0-10111] [15-21]7]

[2018/10/31 [mmc]: [0-11]112)

[2013/10/31 [26.466] [mmc]:| DS26/SDR12: OXEEFLELEE OXFLLEffff
[2018/10/31 [26.466] [mmc] ;| HSSDR52/SDR25: OxEE20EELEf OXELELEELE
[2018/10/31 [26.466] [mmc] ;| HSDDRS52/DDRS0: OxEE0T1aff OXELfEEEEE
[2018/10/31 [26.466] [mmc] ;| HS200/SDR104: Ox1c1fffff Oxfffflele \
[2019/10/31 [26.467) [mme] ;| HS400: OXEL18ffff OXLLLIff06 un GG
[2018/10/31 [26.471] [mmc]:| H3400: 0x1720E££f OxEEELEE30
[2018/10/31 [26.475] [mmc] ;| Best spdemes. 4-HS400, freq: 2-50000008

[2018/10/31 [26.4582] [mmc] | Bus width 8

& 322: RKiF RS

3.4 mmc E#MIEHKN

IEEBAHK log:
Uboot PfiE&
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[2019/10/31 14:50:29] SUNXI SD/MMC: 2

[2019/10/31 14:50:29] [0.559] [cpul]=screen 0 don't support TWV!

[2019/10/31 14:50:29] [0.560] [cpul]screen 1 don't support TV!

[2019/10/31 14:50:29] [0.562] [mmc]: media type Ox8000000

[2019/10/31 14:50:29] [cpul]ldrv_disp init finish

[2019/10/31 14:50:29] [0.566] [mmc]: Try MMC card 2

[2019/10/31 14:50:29] [0.569] [cpullhdmi hdcp not enable!

[2019/10/31 14:50:29] [0.577] [cpul]boot_disp.output_disp=0

[2019/10/31 14:50:29] [0.578] [cpul]lboot_disp.output_mode=14

[2019/10/31 14:50:29] [0.580] [mmc]: *****grp info 4000 4000 400 400
[2019/10,/31 14:50:29] [0.581] [cpul]fetch =zcript data boot_disp.auto_hpd fail
[2019/10/31 14:50:29] [0.585] [mmc]: def wp_grp size 4000

[2019/10/31 14:50:29] [0.590] [cpul]disp0 device type(2) enable

[2019/10/31 14:50:29] [0.593] [mmc]: wp_grp_size 0x4000

[2019/10/31 14:50:29] [0.600] [mmc]: ****#*grp info 4000 4000 400 400
[2019/10/31 14:50:29] [0.607] [mmc]: host caps: Oxlef

[2019/10/31 14:50:29] [0.608] [mmc]: MID 000045 PSN ace2éald

[2019/10/31 14:50:29] [0.610] [mmc]: PNM DG4008 -- 0x44-47-34-30-30
[2019/10/31 14:50:29] [0.614][mmc]: PRV 0.1

[2019/10/31 14:50:29] [0.616] [mmc]: MDT m-5 y-2013

[2019/10/31 14:50:29] [0.619] [mmec]: MMC w5.1

[2019/10/31 14:50:29] [0.621] [mmc]: user capacity : 7457 MB
[2019/10/31 14:50:239] [0.624] [mmc]: wp_grp_size: 0x4000 sector
[2019/10,/31 14:50:29] [0.628] [mmc] r—denls = i gct operation!!

[2019/10/31 14:50:29] [0.633] [mmc]y SD/MMC 2 init OK!!!

[2019/10/31 14:50:29] [0.638] [mmc] i BeEst Spd md: 2-Ho420UU0, Lreg: 2-50000000

[2019/10/31 14:50:29] [0.643] [mmc]: Bus width 8

[2019/10,/31 14:50:29] [0.643] [mmc]: ECL Info(Rev blks): Normal

[2019/10/31 14:50:29] [0.646] [mmc]: Wear out(type A): [0.649] [mmc]: 10%-20% life time used
[2019/10/31 14:50:29] [0.652] [mmc]: Wear out(type B): [0.655] [mme]: 10%-20% life time used
[2019/10,/31 14:50:29] [0.658] [mmc]: End mme_init boot

[2019/10/31 14:50:29] [0.661]=sunxi flash init ok

[2019/10/31 14:50:29] used mbr [0], count = 7

[2019/10/31 14:50:29] [0.666]hdmi hdcp not enable!

3-3: uboot-eMMC #J¥&1L R Ih

eMMC Fig &)1 Lmizhsd logo

Kernel Py E&

& 3-4: kernel-eMMC #J381LETh

sd/eMMC/sdio I8 & ¥R ATIA log, BEIER LI N EIFT KRBt LIRS EM log, X
L+ Z eMMC B9 MALITHAY log, BFERSN LE,. BE sd/sdio log £}

HIGFIER LBEMGE, WRAM sd/eMMC/sdio #IaARN, BIRETFTELA T Ia)=L:

3.4.1 ACMD41. CMD1 Card ready 884

R
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B ILATEN (boot)

wait for mmc init failed

wait for card init failed

)R E

1. BEFR)E:

RS

a. BRI EH TR MBI ERR,

b. 5(&, FaMEERsIANE, BFEHFERSERK, fIMNIRER 30s, WMREAGRIL KER

WNEEERIE B IR, BT # AN bool0/uboot LI EEHAY mmc_send_op_cond
K%K, T timeout &

c. BEFEBEEESWGREER cmd MmN @& —BE K ready., MINEEEIE X ready, ¥ eMMC
R KRR,

)RR A
2. BROFNES
RS

a. thiZ RX E S &flsiRz  (TX AJLAE Bi%Ede)

3.4.2 Pin #x[n)EH

EEELE

EIEIRERE R RHIIRE RCE 34 RE, BNenSXI A LIRS HHE,
A= 53 4

1. Pin&BIgE

1M sys_config.fex, BEHIGEMNZEEE datasheet X¥1Z,

2. BIRIAEA

M pinNio BERSEREE, BERSLER, BRERSEENT,
sys_config.fex SN A BRI R IREXT T o

WEAFRE © BRiBeERHRRNERAE. RE—TIF 9



@LW/NVER
XHEEE: W

wWNEEES, HEFR, BENXREERREIS.

it

3.4.3 RE

iR AR

eMMC RE [sJ BRI MR E, sEAHRMENRAIBREBLTRUHMNE, cmdl s5<8, X
BMREIMT cmdl RE s A LURIR LU ME B #1727,

CFba i
(1) EEBKMNER, vec-emmce M vec-emmc-io X R, BESBEFEETIL, SHERE

RHEo
(2) MREFELRERTE, HEBEDH (J01.8V->3.3V) , TEBEFFELUTHDAEEE:

1) HHBEER vec-emmce #l vec-emmc-io FEMBEHFIRIT AL, H{FREBRHRIRR, BEMER
NS BEEIREEE NRHFEEBE. sdex 89 vmme Fl vamm BB FASEPREE 4% 11 ILAD,
vmmc: 55 eMMC FOEREEE, —A&AN 3.3Ve vgmm 4HE pin B i0 BBIE, E2E—RF ek
VCC-PCo

2) FEERE mmc EIRTIEMIREN B IR Z IR 280, ¥ mmce EHEE AR vec-emmc/vec-
emmc-io HITHX, S eMMC FEEEFH eMMC B E, XTEIRIE dts SHaIAMILE &R
TT7%EREE, HTRWNHIARIMN eMMC EENEIR, RIBLFRDIHTO .

3.4.4 STO

&% STO,

3.4.5 RTO (response timeout)

AR R—:

HIL RTO iR, HETE kernel B EZo

3-5: RTO iR

Qb

WEAFRE © BRiBeERHRRNERAE. RE—TIF 10



@LWIMIER
% X W

1. B RTOIR: FHHETE sun8iw5. sun8iw6. sun8iw7 5¢& sun8iw8 & &, FEHAMZE sdc2,
MRIHTTE 2, FNHTTE S,
2. ST EMTANT, MAERETS ABELL R R, SNARREINEEFHITH I 5

"set host bus

3-6: ## RTO B9 T

3. HI RTO ££i2: #F B 7TE sun8iwl6. sun8iwl9. sun50iw9. sun50iwl0.ZF &, FHEMNIE
Sdc0, MMRZBHITTE 4, BTNFHITHES,

4. JRFTFERY CMD AFRLUE BB AR IXE, #171d CMD11 &< &R /EIT I RTO $#iR, B
B] AE 2 B R BT X 7 B9 PINGSE A Lk B8 [ 1IE #E A Y,

5. FHEZESN, 1BV IN 6] @AY e

AIREMR T EEMMERHIIE RTO K16 B I RENBEGHIEREHREIRE
Erba iR
R eMMC RY rst 5IB4E _Ehi B PR B RETS f# R ()

3.4.6 Sd =R FE

iR R &
WAN/ARE sd =fF, 2B HM sd #NF] sd BERRY log B
Ekibag iy

1. MEBEAMHRE sd REB cd I EHNBEREE LN, TENIBERE sd RESEERERE, &
BEEEIFRZESRR, SUHTSE 2

2. (echo 1> /sys/devices/platform/soc/sdcO/sunxi_insert) , BREREEMRCNE sd £,

3. BERIE, EEREREEET.

4, Wi/FhAFIERE, MIERA sd + cd HIREHERER], FRTERRSG .

WEAFRE © BRiBeERHRRNERAE. RE—TIF 11



@LWIIWER
’ SHSBR: B

fRRF5E:

1. HERIEHEE, sd EH RN TENE:
sys_config.fex #f0 broken-cd=, #0TE:

s dcal
s dc o

bus -width

;d-uhs-sdr50
;d-uhs -ddrsa
;d-uhs-sdrig4
hBRnken-rd

3-7: #1813 sys_config

board.dts 7l broke-cd, 31 TFHE:

2 o PH 14 1 1 2 oxffffffff=;*/
- cd- UHEd—

R cap-sd- hlthpEEd

—Fe o= === sd-uhs-sdrse;

e - - - - Sd—uhﬁ—ddrﬁﬁ;

& 3-8: #1gF3+k dts

2. MEMREREIT L TWTAT, MREH, BT LW T T BTE sys_config.fex & dts £
fii cd-used-24M, fEEFPERIEVINBSEA 24M, BNREEERTE 1 BITHER
T

commit e

Author:

Date: Fri Nov 15 1@:39:

sdmmc:all platform:add card detect freq switch to 24MHz config
cd-used-24M

Change-Id: I75947f2568693fbeff628282e6f36eafdabfaobs

3-9: 24M-cd-gpio

WEAFRE © BRiBeERHRRNERAE. RE—TIF 12



Auwiner

3.4.7 SD FSRARSK

XHEER: W

NRZ A linux4.9 N1z, BEMEZESHT LTI IR DNHT !

commit 8fce89
Author: NSNS - -
Date: Fri Aug 6 89:52:37 2821 +0800

Kl:sunxi:P2:mmc:add broken card handle

3-10: broken handle

commit hca13Hd233594afa??c4h2592245g52d559?1ahh

Author: W H EHEN B~ ®

-
0

. |
Date: Fri Nov 19 13:39:15 EEIET +E'EE'5

Kl:sunxi:P2:mmc:cmdll timout

3-11: cmdll timeout

MREAWNT, WENINE dts ¥ ctl-spec-caps E8/70x608, max-busy-timeout 227 5000,

WEAFRE © BRiBeERHRRNERAE. RE—TIF 13
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/ X W

pinctrl-o
bus -width
cd-gpios =

cap-sd-highspeed;
sd-uhs-sdr50;
sd-uhs-ddrse;
sd-uhs-sdrio4;
no-sdio;

no - mmc ;
sunxi-power-save-mode;

mav _fromuoncu —
ctl-spec-caps =
max-busv-timeout
vmmc -supply =

vgmmc33sw-supply
vdmmc33sw-supply
vgmme 18sw-supply
vdmmec 18sw-supply
status = "okay";

3-12: dts

3.5 sd/eMMC/sdio -RFES#i

BB 5 A BAER T sd/eMMC/sdio F1EHZ.

EE S

sd RERXEHRZE, REEROETEARN, FEFEHE sd BIRFIMES log .
EE:iba gy

1. WERIEMEIZIIHET echo t> /proc/sysrg-trigger, HEREBFE mmc HHXHLIZHIMEB
AR R,

WEAFRE © BRiBeERHRRNERAE. RE—TIF 14
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XHEER: W

[
[
[
[
[

3153.838444]
3153.845158]

3153.827565] Showing busy workqueues and worker pools:
3153.8332808] workqueue events_freezable: flaps=0x4
pwg 6: cpus=3 node=@ flags=@x@ nice=@ active=2/256

| in-flight: 45%:mmc_rescan mmc_rescan

3-13: sysrq #i%

3153.85@8761] pool 6: cpus=3 node=B flags=@x@ nice=@ hung=8s workers=3 idle: 741 25

2. WINT REEEERSE, B sd FEFEST R, dump H sd IFF28 cat /sys/devices/
platform/soc/sdc0/sunxi_dump_host_register

HiA =Rl sd SE1BYEDTE,

o I T I S T % ]

S [ e T R = Ny O R R s Y e R s |

A

=& WD

duf i figagse3aaon .
Auf i figage3aale .
duf i figase3aain .
dxffffffiede3aadn .
dxffffffipase3iondn .
dxffffffiea9e3oase .
QxffHfffEea9e30060 .
Bu i figage3aa7a .
Auf i figa9e38830 .
dxffffffiedse3aasn .
dxffffffied9e3anan .
dxffffffiede3oabn .
Axffffffiea9e3oace .
QxfffffEea9e300d@s:
Au i figa9e3g8ey .
Qu i fieas=a0a+a .
dxffffffigadesalen .
dxfffffficd8e3alle .
dxffffffie@8e301in .
dxffffffEo@8c30130 .
Axffffffogd8e=38140

2pagagla
28988269
geagaiie
gaaabfct
2887288
gaagagel
BB80REEE
gaagas0a
28988269
4pagages
goagagoa
goagagea
alsgc]s]s gl
BBagREa
gagaasos
BEaBac0d
BBaBac0a
BEa8885 s
BEE02EES
poagagea
gaalagod

doaleass T it
dgedazea 1808314b
dgedoaca eacadeds
d@edoaca eaolasds
d@edeaca eacalean
d@edeaz2z eacalean
doedoaca eacanedn
doedeacs eadoaadedl
l=@11828 Gacdalaaa
4@830a0a 9a0ad8ag
dgedeaca eacadado
d2e3ea0a 0acalsas
d0830808 eacaDaaD
doedoaea \8acigaan
d2E0a88 Banadaae
JoE@gaads cacadeae
A@EIea0a 8acaaean
J@edoaca eacadsan
ageaeaca eacalean
doedoaca gacagean
Hoed2ace 8acaleas

3-14: mmc 7788

dgagaaga
dgdeaaga
dgagaaga
BEEa5d86
agaeaana
sl7laaea
dgaeRaea
dgdeaaga
eludalea]s!s s
alsinleds el )
gaacagaa
Ll s [ s e e
L legsledalleds)
dgaeRaea
dgdeaaga
dgagaaga
dgagaana
dgagaana
agaeaana
dgaeaana
doaeaaea

3. HIALFEIRT 0x18 WZF 78889 5. Obit 9E, WN=ATH cmdll,

4. RIFELHRIFFEITRIEHIRE,

5. HHHEEFEMIFHYE cmd B9, clk,cmd, dat0 Z&BYEH.

RRRF &

XERALLIRE S, FILL

==
_RE

BEEERAFTARE LEDOTFEENER.

3.5.1 #f sd FREIFIRZ

iR

WEAFRE © BRiBeERHRRNERAE. RE—TIF
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g XHEEE: W

ENIREREAN sd RRVIBER TRE, REGLIEIRFIE sd &

iR 53

1. BEohiaffitk sd FREIRG, EMHEREIRIETIE 2, FTERAHTIES

2. NERRKBREEBIEER, sd REAXNWBEREEER. NRBETE, sd RRHERE
®, WRESESRRAEIR,

3. HE sd REHIRFAFEZER T AI1TH, MRBN31TA, windows E£i#1T sd RIBFE, HAE
sd REEHIF,

RRRFE:

1. WERM ERHBESERR, HEER
2. ENMERBRERSHENT sd REBFX, IRFEE, REEATE 1 #ITHR.

3. MEMRERH LTWTHT, MRKRE, BEMHZAT, HEERELWTAXENE (BE
HREMNSEZBRE) , SNREERPE 1 #ITHR,

FBIRFF K EBEL:

=5 BN AR R B, TRAD IS FH BT 5 D T T SR H R
DHL R AE [ SR (P Rz . avEcRIo

+ CRRDO-FWREECT 4N I
WCC-CARD) VCC-CARDD-3.3V
RCWZ.E?
RS
<P aramigst=
WCISTSZ3M
PMOS-S0T23

. 0 =

1
117
= RC4 ™ 1 ccz
~_ NC/MDDRF > NCADDK T 10w
CO402 RO402 C0803

SD-PWH Rw.'" K 1
R =

RCE
MCH0K

RO<402

TG2 SDCO-C

sDCO0-00 lﬂ TC 5DC0-D

[ 3-15: sd REIRFAX

AT
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(izi:lMHANER
’ STRYBR: W

Tue Oct 22 Bg:i?:lﬂ 2819 +0806
sdmmc:all platform:add delay to ensure voltage stability

Change-Id: Idede8a7c527ebc9b6e77Td6069d065354e8b5d99

Tue Sep 24 16:01:88 2019 +08080

sdmmc : sun81wl9pl:power-off before power-up and break sleep_pin into sleep and uart_jtag

Change-Id: 178d4489630863a5d9T07aa5d7edb1577a4376c17
Fri Sep 20 17:34:48 2019 +0800

sdmmmc : sun81wl9pl:add the min-freguency getting from dts

Change-Id: I453effb6b993698653c03828aa5545026d4113ac

3-16: BBIRF X T

[iR=

card-pwr-gplos =

3-17: BJRF X gpio Fc &

3.6 sd/eMMC/sdio BZ1T3iIZHiES iR

HIKEFIER LBEEMEHBENTRT, BEHIMIMTERHEIR:

3.6.1 Gilita

PRI R :

HIENTF cmd25 BYEEIR

card erase all

[pme] @ mme 2 data timeout B0
[mmc): mms 2 clos ] ng and reset
[mmc]: mme 2 mmc |omd 25 err Ox00000080
br wrice fail

sunxi flash - sunxi flash sub-syatem

3-18: cmd25 iR

RBRFE:

WEAFRE © BRiBeERHRRNERAE. RE—TIF
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@LW/NVER
XHEEE: W

15:R—: eMMC bias 88

MTHLRE, BB bias WHLE/M, XENTRIELEER, HENENNE, H5RH
BB

JoHAE eMMC XTRYZ io @M1, —A%=E pco MINFEHERER £ eMMC XTRY io (HEBEZ /D, —fkE
1.8v

Wk uboot INZECERM S, EEEEE L
(1) uboot2014:

1M bias BEBEREMITLL io BE—E, HI30 pc O io BEH 1.8V, sys_config.fex IEBEINT

normal config: eg. px_bias = "pmu_name:supply name:voltage"

pmu_name = ¢
aldol, gpiolldo, etc...

3-19: bias Bt &

(2) uboot2018:

1. 8%, EERIEE o FAMNBEIRE uboot.dts & bias BY1E, HIaNLLAE pc ONIEE
pc_bias, W io BEMN 3.3V, NMI&E pc_bias = <3300>, MR io BEN 1.8V, NHLE
pc_bias =<1800>, $NRAZEI pf ONIi%E pf_bias.

AREMEgETE2M 3,

reg = <Bx0 Ox
device tvn

fc_bias =

3-20: pc_bias Bt &

2. IR o BEN 33V, WiEEBWTEFMMT. WR o BEN 18V, MHZE
card2_boot_para@3 5 =70 sdc_io_1v8 = <0x1>, (FRZE sdcO ## eMMC, IR &
2 card0_boot_para)
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: KHER: W

dify this to the actual value

3-21: uboot2018-bias

Bx5&% sd/eMMC/sdio IRAMBINRE

3. AR io AR pc, BT “pc_bias” XEFRIKE bias. WIR io BEN 3.3Vy IKE “pc_bias
=<0>” ., MR io BER 1.8V, MEE pc_bias = <1800,

R io =2 pc, XEFAKE,

reg =

device tvpe =

card ctrl =

card high_ hpeed

card line

pinctrl-o &

sdc_ex _dly used

fHc_ bias 300>
sdc_tmd hszoo _max freq
sdc_tmd_hs400 max freq
sdc_tmd_win_th =

sdc_type = "tmS

3-22: uboot2018-bias

4.linux5.4 L _ERIRRZS N

AIZIZE T ERERWEE, 7E board.dts B9 pio T = MNVRXY R E A 5| B9 ER VAL & vec-
px-supply = <&reg_piox_x>, S0 FF/R:

WRIFRE © HiBEERIRRNBMRAR. RE—IRF 19



@LW/MER
XHEEE: W

&pio {
vce-pg-supply = <&reg_piol_8>;
vee-pe-supply = <&reg_piol_8>;
vee-pf-supply = <&reg_piol_8>;
vee-pfo-supply = <&reg_pio3_3>;

vee-px-supply Mt R AREESE R gpio O px NMYEE, FEBY reg piox_x N FE EZRIELFRAVEE
HHEREZONMEME, 0 PC O, WMRIRAY VCC-PC 2 1.8V #H, MEER vee-pe-supply =
<&reg_piol_8>, WNRZE 3.3VHEBNIAIES vce-pe-supply = <&reg_pio3_3>

AR, bR PF OB, RAGFETIRBENERE, FIAE%— vee-pfo-supply BIX 5
Fo XF PF OREMERANVEERHAREN, BARMNTRE:

vee-pf-supply = <&reg_piol_8>;
vce-pfo-supply = <&reg_pio3_3>;

PF OB EDIRSIRIEREA SIS dts BELE pin BY power-source(W1F) KRE, NRZ 3.3V FED
& power-source %-F 3300,1.8V M7y 1800,

pin B9 power-source RUSIRIBERR sd RERN BoiIRER, EBEL PX N REEEIMD
B,

sdc0_pins_a: sdc0@0 {
pins="PF0", "PF1", "PF2",
"PF3",PF4" "PF5";
function ='sdc0";
drive-strength = <40>;
bias-pull-up;
————— > power-source =<3300>;

sdc0_pins_b: sdc0@1 {
pins = "PF0", "PF1", "PF2",
"PF3", "PF4", "PF5";
function = "sdc0";
drive-strength = <40>;
bias-pull-up;
----- > power-source = <1800>;

f&5'R=": sdio biasig&

A BFHRRERREA, ®E bias WARB /LM, XBEATHRIEIKELE, HERBARE, RN
uboot #EIKE bias

WX uboot MIAIZECERM S, EEHAELE L

(1) uboot2014:

KN bias BoERBMITLL io BE—E, 5190 pg M io BEM 1.8V, sys_config.fex BT

WEAFRE © BRiBeERHRRNERAE. RE—TIF 20
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g NIEER: R

[gpio_bias]
ipa_bias
pb_bias
pc_bias
pd_bias

pe_bias
pf_bias
o bas
ph_bias
pl_bias

3-23: bias Bic&

(2) uboot2018:

RIBE io (EFAMEBEILE uboot.dts A bias BY{E, FIHNLLAAE pg ONIEE pg_bias, TR io B
£79 3.3V, Mi&E pg_bias=<3300>, AR io BE/ 1.8V, Mi&E pg_bias=<1800>, sNRAE!
pf AN E pf_bias.

reg =

devire tvne —
ir

pg_bias =

3-24: pc_bias Bic &

(3) kernel-4.9:

MR io BE2E 1.8 Ml E sdio-used-1v8 LIIEE 1.8v bias, io BEE 3.3v #iFBINL sdio-used-
1v8,

(4) linux5.4 LL_ERYRRZS:

RIZZHITIERNHECE, 7E board.dts B9 pio 15 =g MNPRYT R E A 5| MBI EAR NECE vee-
px-supply = <&reg_piox_x>, , I0FFrR:

&pio {
vce-pg-supply = <&reg_piol_8>;
vee-pe-supply = <&reg_piol_8>;
vee-pf-supply = <&reg_piol_8>;
vee-pfo-supply = <&reg_pio3_3>;

vee-px-supply Mt AREEE R gpio O px WMYEE, FEBY reg piox_x N FE ERIBELFRAVEE
HHEBEZONMEE, 0 PCO, WRIRAY VCC-PC 2 1.8V #E, MEIE N vee-pe-supply =
<&reg_piol_8>, SNRE 3.3V HEBNEEH vce-pe-supply = <&reg_pio3_3>
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XHEEE: W

AR, bR PF OB, RAGFEETIRBENERE, FIAEZ— vee-pfo-supply BIXH#
Fo XF PF OREMERANVEERHAREN, BARNTRE:

vee-pf-supply = <&reg_piol_8>;
vee-pfo-supply = <&reg_pio3_3>;

PF OB EDIRSIRIEFEA SIS dts BE2E pin BY power-source(W1F) KRE, NRZ 3.3V FiED
& power-source ZF 3300,1.8V 3 1800,

pin BY power-source M RIFBEFEAL sd RERINBEIIRER, EBBI TN TERTIMNC
B

sdc0_pins_a: sdc0@0 {
pins="PFQ", "PF1", "PF2",
"PF3", "PF4", "PF5";
function ="sdc0";
drive-strength = <40>;
bias-pull-up;
————— > power-source =<3300>;

sdc0_pins_b: sdc0@1 {
pins = "PF0", "PF1", "PF2",
"PF3", "PF4", "PF5";
function ="sdc0";
drive-strength = <40>;
bias-pull-up;
----- > power-source=<1800>;

FHiE=: 10 IEzhRE
ReENERMEIEIEES, LR 209ARZILE NG, BRESRIENMTS, SEER 0-3
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, SRR W

ChHleSz<]lseEredefault>
irw]lreSrcdefault=
irc]seIsedefaults
irc]meEsedefaults>
e ]meSxcdefaylt >

irc]reSredefault >

irc]seIsedefaults

irc]meEsedefaults>

e ]meSxcdefaylt >

fetng] e edefault >

Grclzc3sedefaults
st,so not set it

"CldeZe<]z<3redefault>

3-25: RheE HECE

BHiE=: fithAafl

+ 2 BIZ sdc2:
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XA W

o

y,use default I ;

B

TIMING MMC |
S | mod = SM4 HS460;
430% drivers/mmc/host/sunxi-mmc-v4p5x.c

3-26: WA IECE

+0/% 1, Bl 'sdcO # sdcl:

+ 0,1 AJLASK dtsi, BAISOMHzBISA= o, HMSRER [ R] LASEHE

sunxi-dly-52M-ddr4

sunxi-dly-1084M
sunxi-dly-2088M

3-27: sdc0/sdcl BN A E

sunxi-dly-208M=<1(cmd driver phase) 1(data driver phase) 0 0 O(data sample phase) 0 (cmd
sample phase)>
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@LWIMIER
/ X W

cmd EERLEEL cmd driver phase, #3EfERL{EEK data driver phase

ERHARUMNEE S A T RR:

MERN  cmddriver phase data driver phase

SDR
DDR8
DDR4

DDR4(2X)
HS400
HS400(2X)

= = e e
— O = O = =

FHiEM: retry
MR EREARIT, FILEREEA retry WATUER, XNAILUET sys_config.fex K {E6E

7£ sys_config.fex/board.dts B9 sdcX i EH: ML “ctl-sepc-cap =~

3-28: retry Ec &

BiER: B

+ 0/ 1, BP sde0/sdcl

3-29: BRATFFARTC

1. 18 sd-uhs-sdr50,sd-uhs-ddr50,sd-uhs-sdrl04 FEMZEK LR, FH BRI LUE max-frequency
JE17E [150000000,100000000,50000000,25000000] SEHE, ZX K&K

2. NRFFSAFRIVAITT, WENHECE,
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@LWIMIER
/ X W

3. EREEML,
+2, Blsdc2

non- remo
bus-width = <8=;
mmc-ddr-1_8v
mmc-hs288-1 8v;
mmc-hs468-1_8v;
mo=sdIos

cap-mmc-highspeed;

sunxi-power-save-mode;
sunxi-dis-signal-vol-
max-frequency
vmme -supply =

3-30: sdc2 PESMPEIET

1. 3 mmec-ddr-1_8v,mmc-hs200-1_8v,mmc-hs400-1 8v FRE M ZF R EFR. F H AT LAIE max-
frequency B4 7E{150000000,100000000,50000000,25000000] ST, ZF LRk FE1{EK.

2. INRFSAFFARART, BOENHIE,
3. EBH,

3.6.2 RLEE

EEEES

HI cmd18 BYEEIR,
QEiba gy

+ 2, Bl sdc2
BiE—:

1. H37E card2_boot_ param sys_config.fex £, 2REEWT

sdc:ex_dly_used = 2

3-31: HEKMF
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CA\LLNIIWER
ST W
1) MMRAZE, FaRIFRGEDFRIFR ic, HHIT FEEK
XE L 50MHz ERRVSRR R AF, HEIXNAY dtsi, 0 TFEFR

[0/ O/ ] 1};

dc_tmd sm@ fregql = <@>;
tmd smé
tmd _sm

A A A A A A A A

3-32: BB X F

sunxi-dly-52M=<1(driver phase) 00 0 1(sample phase)> (IRIEAFEF &I F 728 spec £iF
X, FFREEMUENE N AZH)

EEEIE sample phase, ERYSEE0-2 (0:90 E, 1:180 &, 2270 &) KT Z2EBE
BiE:

cmd25_method_1\cmd25_method_4\cmd25_method_5.

+0/1, BPsdc0/sdcl

2% cmd25_method_1\cmd25_method_3\cmd25_method_4\cmd25_method_5,

3.6.3 DTO(data timeout)

[RIRAINER :

SFFFTEN err 0x00000200 R~ Data timeout, IHEEHIZITEN DTO

WRIRFE © HRiBEERRRNERAE. RE—TINF 27



@LW//WER
XHEEE: W

i :

(1) BUREASTE, 5E eMMC/sd REUELBR, BEBEELTHE

XP—RIAZBIAAEF OMF 1, XMMERATUSHSN 1 L8R, EERTRES, IREER
BiE, RABEMERRXNRE, EEBHREGNESEIURT, MeElHBE T

B 1: m)ERER #47122 BHIMLLRIER, BT REAFRESHED tf RLEIRG. TEIRFBFK
DTO, MEEHRIFMUKIZAI D1 TR L. BEIEIMER, IS EEHERREE,

512 (eI #30323 B HIULRIE, eMMC ABHIF, SFERTF 1 4RI, 4 LB R TIRIE
2, MKRE T33.10 AZEEIRF, T54.9 Wiz mmc FRAFIFAELIE, Frll 4 &5 R FiR5!
RE,

AR ERY 1 2=

3-33: 4B E

(2) eMMCiEERY, eMMC {55 BEHIE,

£ sun50iwlp LS EHILE, reboot FEHES, eMMC IR dto )@, HEREEHREE,
eMMC 72258y, eMMC B io (SSBELAIMT (o BEN 1.8, LHRET 1.5V £H) , W
9#1E eMMC {REBEANSEERE. S5 eMMC ARz, HEZEARHBET codec IBREMSHK,
FRUALEER dto [R)RR, TRM@N, eMMC REREFR, ohEH o MIEBBEETER, BN
S8, SEWE: eMMC HBKE

(3)sdio 5 wifi IRBRXEIRERY, wifi EEAY fw RINE

MRER (1) (2) BEERMBERBEAIEL 7R, HEZRBEIME sdio £HEH, NS
DTO RIREIRTRER wifi device B9 fw iR BWIEEME, SBILEmIBEE,

TSEAHILE (M@E4#79009) HRIRMEEZ 5, HIEHITIEER “cmd53,RDDTO! ! 7, HEIMLLICRIEEAREWIfi2R
BN, FAUAREIEESEN—THE4A, T5X Msuper standby S48wifilsZhism, HBEEMmMBMEFMERLRT,
MEERL& AN hostHIdn <>, FrAMERE B EEMINE— Twifidkepflfw, E— TreinitAiig

3.6.4 STO

B K

Log AL STO RYFTEN:
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: mmc 2, cmd 8(0x80002348), arg 0x00000000

: mmc 2 trans data 512 bytes

: frag 0, remain 512, deJ[D](42d011c0) [0] = 8000003c, [1] = 00000200, [2] = 42ae5b80, [2] = 0000ODOO
: mmc 2 cacl timeout FFFFff

: mmc 2 data timeout

: smc 2 err, cmd 8,

: mmc 2 close bus gating amd 1eset
:mmc 2 mmc cmd B err OxFFFFFfff

: invald cache after read complete
: mmc send ext csd failed

3-34: STO $Hi%

iR :

BENEFX M % E cmd8,cmd18,cmd25 SEEHUEEAN S S,
boot0 K Eg kst

INRBEREIRA, BB EL boot0 IR STO ks, EEMABEE ML,
boot0 mmc IRENE& 1R spl/drivers/mmc/sun50iw9pl (RHAEFAEKEZF)
Uboot Bii BB $EIREY :

NRBIFNAZEZFYRINE ST TH R 4

1. B2 cpu Pz IR, SR A dma fiizkIZ, J0F:

& 3-35: cpu Wi E

2. 6/ cpu izEiEE, MNMEIRESR, WAIERZERA cpu s, HEHITSE3

3. BREMFER dma iz & mmc IREhiE mmc_trans_data_by_dma X EREK, 1‘?5(]‘ ftrglevel
(—RE O E ML +0x40, BiK spec ) HEFRIIGER TN spec ##EFE, HEHITEH, U
TLUEE h3 FaRf):

writel((2U=<28) | (7=<16) |8, &priv-=reg-=ftrglevel);

it (priv-=cfg.host_n

writel( (o 8 I T
} e -l_ =1 {
R <28 J<=16)|248, &priv-=reg-=ftrglevel);

L
I

3-36: fifo BHI{EECE

MRETNHITIE 4
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4. MNRZ_FHERFYIEIE A A dat0 HIEEE K, —EH%TF busy, SESTORARE, A
RN AN T 20, 1BINESRF busy BYia)

diff ——git a/drivers/mmc/sunxi_mmc.c b/drivers/mmc/sunxi_mmc. ¢
index 0682ceec57..B8d51ed5ab5 100755
——— a/drivers/mmc/sunxi_mmc. ¢
+++ b/drivers/mmc/sunxi_mmc. ¢
static int sunxi_mmc do send_cmd_common (struct sunxi_mmc_priv *priv
16) & OxFF) == EXT_CSD_SANITIZE_START)))

timeout 5 Clx11H

do |

status = read| (&priv-—>reg->status) ;

3-37: mmc patch

Kernel i ERBYE8IRET

1. BT spec, ftrglevel HEFH/IEBERBNEEE, XEL sun8iwl9pl Hfl:

host->dma_tl = SUNXI_DMA_TL_SDMMC_V4P5SX;

3-38: kernel-fifo F{EACE

3.6.5 DCE/RCE(eMMC only)

AEMER . Log HHININT RCE 8tE 2 DCE BY4TEN:

[ 1.324443] sumxd=mme sdc?: smc @ p2 err, cmd 18 [ RO ACE 11
[ 2.318499] sumxi-mmc sdc2f send manual stop command failed
[ ?.316968] SURmxi-mmc sdcZ: smc @ p2 err, cmd 18, RD RTO !!
[ ?.489558] Sunxi-mmc sdf£2: smc @ p2 err, cmd 18, RD DTO !!
[ 2.582199] sunxi-mmc s@c2: smc @ p2 err, cmd 18, RD RCE !!
[ 305871647 sunxi-mmefsdc2: send manual stop command failed

3-39: RCE $5i%

FIEEHEE . BRNBEIX3E CRC HERRE, A7EEE tuning VAR,

(1) ZHtuning I TREESIT L

brandy-2.0/u-boot-2018 / drivers/mmc/sunxi_mmc_tuning.c
Patch Set Base 1 (sn l:) & Patch Set 1| 5 (gitweb)

shipped 1057 oramon Ixn 05 skigped 1617 common Fines .. +105
start + bkent, mme->block_der. 1ba) > > > start + blkent, mno—>block_dev.1ba)

Sread bl len)) { 5 i€ (nme_set Blooklen{ns, mmc-oread bl le: )) {
en Failedin) » WS (me, “Set block 1 Failedin”

mmmmmm

to read 1 block a tin
-_blk_deso{mmc), start, ow, dst) != cur) {
block read failed %s ®d\n”, _FURCTION_, _LINE_);

1= our) {
_FWNCTION_, _LINE_);

1004 b » our = blkent,

3-40: &R tuning B9 T
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(2) BRI E uboot #1T tuning NERB & B EREEEINZ

IRRBTHY tuning L5 R0TF

3-41: RREHED tuning =

uboot FAZE I tuning ERW T :

3-42: uboot HHY tuning =

+ B &, smo-4 4 3 % & DS26/SDR12. HSSDR52/SDR25. HSDDR52/DDR50. HS200/
SDR104. HS400, B&MRERERENEXIN— freq0 F freql, M freq0 BIRAIF %, & 8 U
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RER—1 freq FR, DREKRT tuning BIERIT L AYSAZR(E Y 400000, 25000000, 50000000,
100000000, 150000000. 200000000, EP freqO RY bit8-0 XFRzAYSHZZ 400000, freql RY bit8-0
X AISRER E 1500000000

BXF uboot & tuning ERMIE R ZEHEE, MNRARAMNFZLE uboot H{A53EE K uboot
XA TA .

(3) MRLETTULMEREHZIERD, WLE pin AIBEMUK bias BELERE EH

3.7 sdio tHXMIED

XERMYIH sdio HXMET, HIABNSERZEIESE,
e sd/eMMC/sdio IzfT i3 2L T f5i%

e sd/eMMC/sdio 3L #

o sdio HEIGE

e RTO (response timeout)

e DTO(data timeout)

3.8 sd/eMMC/sdio &ALt EBICE

3.8.1 eMMC {HEEIEE

RIEEH RIEERHIERAMEBRED RS

eMMC:
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eMMC

VCC-EMMG
UM1A gt
sMMC-D0  H3 ME
aMMC-D1 Ha | DATD VCC1 s T
=MMCDZ  H5 | DAT1 VCCZ g
=MMCDa 2 | DAT2 VCCE [
=MMC- A vec4 VCC-PC
=MMC-T4 NN [l
=MMCLDE A | KE
=MMCDE  J5 | DATS VCCD g T
=MMCD7 0 | DATE VCCQ2 [z
— | DATT VCCE3 [aA5
C VCCod
sMMC-CMD W5 _ AEE
eMMC-CLE, W8 gt‘{ VCCoE
=MMCLDS RS M7
—-:-MM-::-RET 05 | RFWDATA STROBE VES1 5
————— | RESET VSS2 &g
WODH-eMMEC V353
pUDDEMME K2 |, V353 e
Chi4 l CMS5 K4
VIS5
2.2uF 100nF TS5 vz
cmlaz T cinz _ Be | BEUVESS V5302 5
RFUNVSSS VSSQ3 Az
RK2 =1 Tk} v‘agm AAD
= R oR VSS05
GHND RO402 R4d2 e
valus oD
GHND
£ =k = no v5. 1, then H

VCC-EMMC:3.3V
VCC-PC:

x) o

3-43: eMMG {HE8

1. 33V:WRKE N 3.3V, MAXZHEF H5200/HS400 FER .
2. 1.8V: g &/ 1.8V, MITTLAEE L HS200/HS400 HR K (BIARES ZHRIER eMMC B

HC this two resistors|

VCC-PC EBJ£155 eMMC datasheet #BILEZ, #F9 eMMC A3%#F 3.3V 3¢ 1.8V,

s

VCC-EMMC
cMz | cm2
2.2uF __ 100nF
C0402] CO0402

GMD

VCC-PC
cMe | cwmr
2.2uF” 100nF
C0407] Co402

GND

FEEH TIZIMEE VCC-EMMC LA VCC-PCA—RRFATFE LA PC BiifES eMMC B9 pin B, Ffr
LU VCC-PC) BIREGIER. VCC-EMMC 1 VCC-PC fERINT:
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v_cI:_c-sva ALDO1 VDD18-D
RP1 01R-1% ROG03 RP3 . Q.01R-1% ROG03
el v_cI:_c-lo VCC-PLL
RP91. 0.01R-1% ROG03 RP93. 0.0]R-1% ROG03
NHE VCC33-USB 1 AVCC
l RP94, OJ0JR-1% ROG03 T RP92. NMC-0.01R-1% RO0603
v_\.lr_u—ﬁu
RP1 01R-1% RO603 1.8v/2.8v
3\9\)3 v_\l,_k.—n—'u ALDO2 WCC-PE
RP96, 0.01R-1% ROG03 RP9 . 001R-1%  ROG03
N v_cI:_c-PE VCC-PI
RP1 C-0.01R-1% ROG03 RP1 0}R-1%  ROGD3
T PIA V_iEC-NOR 10VDD-CHI
RP1 01R-1% R0603 RP1 01R-1%  ROGD3
AR TCC-EMMG
RP1 0JR-1% RO603 | 3.3v/1.8v
Ak VCC-CARD ALDO3 VCC-PL
RP1 0}R-1% ROG03 RP1 0}R-1%  ROGD3
T el v_clz_C-PG VCC33-USH
RP21. 0.0JR-1% ROG03 01R-1% R0OB03
WIR VCC33-WIFI UsB STANDEY TR DLk
RP95. 0.0JR-1% ROG03
S V_(Il_CIO—WIFI
RP89. 0.01R-1% ROG03
T el VCC-LCD
' RP25, Q0JR-1%  R0803 T
VCC-CTP ALDO4 VCC18-LCO
RP26, NC-Q.01R-1% R0803 RP27. MC-0.01R-1% RO0603
0.ov e
DCDC3 VDD-SYS BLDO'1 VCC—EFUS]
RP28, 0.0JR41% R0805 RP25, 0.0JR-1% R0603
VDD09-USB VCC-EFUSHE
RP31. O0JR-1% ROB05 4___RP32. NCQ.OIR 1% RO603 T
35/1.5v VCC18-DS|_-IQS|
DCDC4 VCC-DRAM RP 01R-1% ROG0O3
RP35. 0.0JR-1% ROB05 = | AR VCC_:ILB—PF
RP36. 0.0}R-1%  ROG03
ov el VCC-PG
CPUS-LDO VDDOg-USB RP37, NCAQ.01R-1% R0603 T
[__RP3s MC-Q.01R-1% RO603 T VCCIO-WIF
] RP40, NC-0.01R-1% ROB03
USE STENDEY ] [ 4 (Lt i VCC-PC
.- 4| RP42. NCQ.OIR 1% RO603 T
AT CDR [y A1 GRS .""‘—"'-_'I"'_G_D"-’i
DC1SW VCC-LCD RP. 01R-1% ROG0O3
T  RP4s NC-NMIR-1% ROADE T W

3-44: vce-pe HEEE

KE sys_config.fex/board.dts FEE 15 :

%33 Sdc2 AEXBIRECE R B M BIREEN R, —MRXIL sdc2 T RBBIR. FEH vmmc-
supply/vgmmc-supply 53 53Rz B — VCC-EMMC/VCC-PC,
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Gee-===- Geeoo==- Gee-===- vmmc -supply =

R e R vgmme -supply =

3-45: sys_config BBJRECE

vgmme-supply BUERNS SMEREREEST R, LA TECE XN TEIEE, —fiwi@idiE kB iEEsY
r_EIJEE,/}?) /\ﬁg:ﬁ_
TR=:

123t port Y spec, HIERE X biasigE, —ft biasitit: (port Bttt +340) , WNR=ZHF
bias &, sys_config.fex ERIZIRHE vee-pc NEBEE, RERBM: Eba0 vee-pc 79 1.8V, f&E

B89 bldo5 88, MIKEIMT: (MNR{EA vee-pc 9 3.3V LT RAIUAIRE)
Uboot-2014:

3-46: bias Bt &

3-47:,uboot2018-bias Eo &

NRFEA vee-pc A 3.3V TR RAILUER, BREENRE, WTE:

Uboot-2014:

gplo bias]
yc_bias = "axp858:bldo5:1200"

3-48: 3.3Vbias it &

Uboot-2018:
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; lgpio b

:pc biasg

3-49: uboot20183.3Vbias Ed &

3.8.2 sd HEEISE

VCC-CARDO-3.3V VCCHO VCCO NOTE
v
RCT RCB
NC/10K NC/100K
R0402 R0402
JC1  SD-SLOT
SDC0-D2 1
SDCOD3 RENE
SDCO-CMD 3 | cMD
SDCO-DET RC3 1 4
R4 5 |.CD
IS
SDCO-C 7
SDCO-CLK 7 \eiw
SDCO-DO g-| VSs2
SDCO-D1 agl| o710 = o
T %‘;ﬂ zZz
(1 o
o 4 i [ e iq 4 @ oo
= F = o = = = =
o od od — [ o o~ ™~ oD
I 1 2 % 1 ] A A -~
m m Jis] a 10uF i) m o] m
oy a» a» —_ a [+7] [+] [a3]
303 | @4 & [ coso3 | 6| &l &
SDCO-DO A R S W o| w | w 0 =
GND
SDCO-CMD s | 8|8 |8 8 8 5 8
0 (] (=] (=] (=] (=] [=] (=]
[§] 3-50: sd f{H
TE1

2 VCC-CARD (VCC-CARDO-3.3V) LUK VCC-PF (VCC-I0) (—MEE(1Fa&sLU PFOER
sd £0) 10 BEEESEEE (@INEES4% cmd/data[0:3] BEESE S VCC-PF 4BILED)
VCC-CARD: 3.3V

VCC-PF:

1. 3.3V:sd1.0, sd2.0 BY~IAAz sd3.0 ds IR &BRN 12 3.3V

2. 1.8V:sd3.0 =AY sdr12\sdr25\sdr50\sdr104\ddr50 ZEEE R, BEMENIZF 1.8V, K&
XEREIEEE 3.3,1.8V AR,

SR2
NRERWNTECE:

ik vee-pf RS ECE IEH
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SEBRIT!

ot e % PRI S |
1.B/3.3VCLDO2 VCC-PF

3-51: pf {158

SEREWNT

3-52: sd RERBEE

3-53: regulator £FEERE

$E3
WMRERINTEE:
SEBRIT: (ZZHEK veed33-pf ELEEEE dedcl)

BLDO1 VCC-EFUS

RP29, 0.0JR-1% R0603 T
VCC-EFUS
RP32, MCQ.01R-1% R0603 |
VCC18-DSI-CSI
RP34 Q.01R-1% RO0G03
v VCC18-PF
RP3 01R-1% ROG03 |
WiLL-Fia
RP37. NC-0.01R-1% R0603 |
VCCIO-WIF
RP40. NC-0.01R-1% R0603 |
VCC-PC
RP42, NMCA.01R-1% R0603 |
WVCC18:DS|

RP44, 0.0}R-1% R0603 T

3-54: pf-io f{tEE
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g NIEER: R

#aIA vammc33sw F1 vgmmc18sw XFRZHY regulator i@E& RS 592579 3.3V 7 1.8V,

vgmme
vdmme 3:

3-55: pf-io HEEECE

3.8.3 sdio {HEBIEE

—fig sdio TE2RBE wifi BI5, FrRAEZIRER wifi Er-t5m, NE wifi (B 10 BiF,

3.9 eMMC #iER %

3.9.1 Boot0 #iES B3

AIREMKR . OTAFALR, UBARZEHEER - BRERABHRT, #ELEush, #FARGER

RRES . Aoid@id dump B, 3B boot0 dump HRFIRIARY boot0, THE IEEHL28HY boot0 i
Xftt, NREIFT EHIMEFERMR (BFTE) , BEEEKR mmc AEH mmc Rapliz

3-56: BHBIHEIE
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3.9.2 Uboot load kernel img 5k

MR —: ota FZRER, HIBmIAT, B4R FTEMHEEDEIR
[2020-07-28-19-48-08]U-Boot 2014.07 (Jun 13 2020 - 20:55:58) Allwinner Technology
[2020-07-28-19-48-08]........

[2020-07-28-19-48-09]show hash of file

[2020-07-28-19-48-09]f5 34 ee 4b 92 86 2c f8 cd 4c e8 f1 62 9c 9f ab
[2020-07-28-19-48-09]3d 69 92 €0 e6 8e 0c 84 8b 2a 63 4f e4 4c 8b e2
[2020-07-28-19-48-09]

[2020-07-28-19-48-09]find cert name optee
[2020-07-28-19-48-09]find cert name scp

[2020-07-28-19-48-09]find cert name u-boot
[2020-07-28-19-48-09]find cert name boot_a
[2020-07-28-19-48-09]showhash in certif

[2020-07-28-19-48-09]58 fd 98.€4 9a 99.d7 13 ba 7c 00 8b f3 6a 98 00
[2020-07-28-19-48-09]8d 9f 96 36 ab 52 44f522 2320 ac4b c6 cfcl
[2020-07-28-19-48-09]

[2020-07-28-19-48-09]hash compare is not correct
[2020-07-28-19-48-09]>>>>>>>hash of file<<<<<<<<<<
[2020-07-28-19-48-09]f5 34 ee 4b 92 86 2c f8 cd 4c e8 f1 62 9c 9f ab
[2020-07-28-19-48-09]3d 69 92 €0 e6 8e 0c 84 8b 2a 63 4f e4 4c 8b e2
[2020-07-28-19-48-09]

[2020-07-28-19-48-09]>>>>>>>hash in certif<<<<<<<<<<
[2020-07-28-19-48-09]58 fd 98 €4 9a 99 d7 13 ba 7c 00 8b 3 62 98 00
[2020-07-28-19-48-09]8d 9f 96 36 ab 52 44 {522 23 20 ac 4b c6 cf cl
ME D

X IMRE R —MRE:

WEAFRE © BRiBeERHRRNERAE. RE—TIF

39



@LWIMIER
% X W

boot.img BN &D a, b, E—1M&HEMHHIFERN tocl (uboot) XKz, WREEHHIBHRNY A
£, MERXNEIR.

PR —TELE ota FAERIIEEF, HIKW, BERIER ota MIZERYIR T &7, S tocl
FMIIAY boot.img WA £, FEHTE, XMIEREEK ota HXHFEFED

REMR = uboot MEAIZEIESZE, mmcBH IR

[5.746]show bmp on ok

Hit any key to stop autoboot: 0

Kernel load addr 0x40008000 size 15888 KiB

Kernel command line: selinux=1 androidboot.selinux=permissive, use it to update bootargs
RAM disk load addr 0x42000000 size 2281 KiB

the chip id is 0x81

mmc]: mmc 2 cmd 1 timeout, err 100

mmc]: smc 2 err,cmd 1, RTO

mmc]: mmc 2 close bus gating and reset
c]: mmc 2 mmc cmd 1 err 0x00000100

]:
]:
I:
c]: mmc 2 cmd 1 timeout, err 100
]:
]:
I:

3 3
3 3

c]: smc2err,cmd 1, RTO
mmc]: mmc 2 close bus gating and reset

3
3

[
[
[
[
[
[
[
[ mmc 2 mmc cmd Lerr0x00000100

mmc

mmc XM AIRE, T MEMAZ. IBEXAE, &iFjcEiE DS5 HIEZRF B al-~1EM
8, BrRERBELETEINZIEHERE, BEM log EREKEZFE mmc

f5: [B)RAER #46484, RS uboot BYE /= log dN EHIN eMMC IR HESHREE, (B2 DS5 debug
R PCHESHELBKLEINZ T . ZIREERRENREAN dram HisASHABIEITHE.

3.9.3 HfttigR

TEET dump EHFES IBEEGE dump H3€, FRY dump HIESVSHKIE, BN, 1
SFELEER K44 mme BIEIZE, Dump BlfEER SDK Bl LIRS HE: dump B4, BTFE flash
FHIRBFIRF B L, HUXENERRE

tina £{#F pack -m AR dump B4

Homlet £ cd lichee ./build.sh pack_dump
AIAEAY linux dump Bl

£ windows £, DETFTEN—1MRA “test” BINHF

5 phoenixsuit &4 dump B, #{T/EE. phoenixsuit LER dump Si%iE, FRA%E, F
BRI,
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R AR2IEREE Flash ., RERRTARRTIAW, BRIEED, IBIELIE flash FEIRNEIREX
F| D:/test XHFE T,

72 nand A2 dump H89 boot0,bootl FIEZR MBI, BEREE

3.10 Hfthjr)&R

3.10.1 eMMC EEER5IRERTE

FERKR: (1) E—PEH, B eMMC BRRRILIRER, HEFBRENRERN 2) &
F B eMMC 7E3RFE R LI EIREMEK, BT TFaEAE

inl R

1. WK AT EER A EMIRF tuning NEHEFEILERRE, vILlF=1EE sys_config.fex B9
sdc_tm4_win_th 8918, 08 12 246K 10, H 10 24A% 8, #AJLU#H{TE s

2. REITFF tuning THEE, HiiA sys_config.fex [card2_boot_para] REZE T sdc_ex_dly_used =
2 (W FEA sdc_ex_dly_used FIERE)

tips: TE#1T tuning BUBHZE, SRHELL tuning AT S EI— N XiEH, X window BEEX
EXENKEEXFZESBH, SUEZEZKENER, X1 window BEZHN#HTZ RN
HEHNZWE, EERFENYBARSERE, NRHITEAEHT - EENETME.

[card2_boot_para
card ctrl
card high speed
card line

port:PC
port:PC
port:PC
port:PC1:
port:PC
port:PC8
port:
port:PC
port:PC
port:PC
port:

L port:PC
sdc tm4 hs4080 max freq

sdc tm4 win th = ¢
sdc_ex_dly used =
sdc_1o0 1v8 =
;sdc_dis_host_caps = 0x100
;sdc_type = "tm4

]

3-57: tuning SUREE
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54, NRZ linux-5.4 BIWHZ, sys_config.fex WECEFEI T uboot-board.dts, EEEEFE X
Iz,

3.10.2 brom Bzh boot0 &K

1. 18 FAE /2% boot_select BtE, & uboot pin BEES
2. NRFBEOTUMEIESRE, FJLUER JtsBF “sunxi-power-save-mode” BMIAEE

non-removable;

bus -width =
mmc-ddr-1_8v;

mmc -hs200-1 8v;

mmc -hs408-1_8v;
no-sdio;

no-sd;

ct]-hpec caps =
cap-mmc - h1gh~peed
'I'I‘""ﬁl '!__I‘"ll'"i'l I'E'I‘ I-E_"‘ E' r'll"'il"‘I
~un~1—ﬂ1~—=1gna1—uu1—'
max-frequency =

status =

3-58: dts config

3.10.3 SDC B9 CLK Fi&E&:
BT dts FREEE T sunxi-power-save-mode (—HR{EN sd £ eMMC B4 EER B ZE

) , REZBMZERERILEESHEIENIE, R#H1T clock BMEH, WMREXFEE
8], PILASEE SR dts FEIRFERAEBHT clk M.

3.10.4 mmc igHiBRIS

Zin) ] gE R T eMMC IEE VN IBAREN G SIEAREISH, rIUSERIBE #43247, ZEHU0
T
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RIS . Sandisk eMMC 7% data 77 XA8F )9 f2fs BB, BHRER (RELIREES 155
) o

BIRES . & f2fs XERFERN T ELRIENZ secure discard ioctl 885, XNES X eMMC
HIT—RE 117, extd XERAERA U TERRIERZ discard ioctl XF eMMC $117—7% 20ms,
XN ) ABRAFER, EE eMMC R L1k secure discard FYH1THTIE],

fRAE: 1. T&H mkf2fs JEES, %7 BLKSECDISCARD, 2. WEEHTE X2 eMMC BY,
mkf2fs BYR{ERE t S8, LI E2 mikHE—,

3.10.5 eMMC 3|5 S55, 1&E eMMC IEEhHEE

fRFE: 1RE dts BNNZ eMMC IRahEES], BEEXBEF 5 A400:
fixed-emmc-driver-type = <1>

fixed-emmc-driver-type RNEEIRTIEEIE M, EENENEIREN Driver Type, N FEFITR
(LB ARG, BEAEBIREIEENZRSE eMMC R f2EHY datasheet)

For HS400, when tested with the reference load defined in page 27 HS400 reference load figure, Driver Type-0 or
Driver Type-1 or Driver Type-4 shall meet all AC characteristics and HS400 Device output timing requirements.

Driver | TOSHIBA Nominal Impedance Approximated driving capability Remark
Type e-MMC (Driver strength) compared to Type-0
0 Supported 50 Q (18mA) x1 Default Driver Type

Recommendation at HS400 under the

1 Supported 33 O (27mA) x1.5 condition of JEDEC standard

reference load.

2 Supported 66 Q (14mA) x0.75

3 Supported 100 Q (SmA) x0.5

Recommendation at HS400 under the
4 Supported M0 Q (23mA) X1.2 condition of JEDEC standard
reference load.

1) Nominal impedance is defined by |-V characteristics of output driver at 0.9V when Vcco= 1.8V.

3-59: dirver strength table

tips: EEAMERF, IXEEZFIZERGIEEIMIE (K fixed-emmc-driver-type) , R
MEEM sunxi-dev #1E

3.10.6 eMMC EEERIZE

uboot:
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device tvpe

card ctrl 3
card_high_ »peed x>y
card line >3

pinctrl-e '
sdc_ex_dly u~ed

sdc io 1v8

sde_tmd_h
sdc_tm4_hs400_max freq
sdec_tmd_wuin_ th FG

sdc_type = "tm5";

3-60: uboot-dts

W1E, uboot A LLE T & E uboot-board.dts H 8 sdc_freq. sdc_tm4_hs200_max_freq.
sdc_tm4_hs400_max_freq XTI E hs. hs200. hs400 RERHIERAIAE (sys_config.fex
E3E)

A[i@id uboot-board.dts £ sdc_dis_host_caps & H—LE Host 4545 LULERELEE eMMC BYIR
E&E.

sdc_dis_host_caps | X

Bitl A3Z#F HS-SDR
Bit3 T 8 AR
Bit6 AZ#F HS-DDR
Bit7 RZHF HS200
Bit8 R3ZHF HS400
HE bit KEX, TEFH

uboot-board.dts B2 & sdc_dis_host_caps 772 E =
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reg = €3
device tvpe =
card ctrl = =0x2:
card_high_ »peed
card_line = <=0x4:

pinctrl-o =

sdc_io_ 1v8 = <0xl=>;
sdc_tmd h~zUD_ma~ freq
sdc_tm4_hs400_max_
sdc_ex_dly u»ed

sdc_dis_host_caps

3-61: sdc_dis_host_caps config

kernel:

-bus - w1dth = <B:
mmc-ddr-1 3v;

cap- mmc -highspeed;

-SUNX1- puwer save- made,

eg_eldol=;*/

3-62: sdc2 [ESMPEIET

eMMC EERIREBN dts Blr], FETIBE—AEERERER, TERBIREMEKR/. 5
2FEACLEERERANRASRIEDS, il tE=MREELEIKE T N=ER HS400,
B X mme-hs400-1_8v, MIE(ER hs200,

55, IZEZRERAFMIMER uboot MWZNRE, AZEENRERANMEXZEHRE
uboot tuning HEBRIRAAILL, WEERELR uboot eMMC RUSIERMRERN, XMARBEFM
WIZBIRENREZR, BiIOLEREREXFMERE uboot F#HITIZE,
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3.10.7 AMF{E

AR . ERTEGENBLEAN, HER log XM+ boot0 5 uboot

BRAGE: WRHMH mmc BXR, BEXFEULRKIBRAZE, ATURIAEHRH uboot mmc
IXzh, IXEHFRTERRIZ:

uboot2018: u-boot-2018/drivers/mmc

uboot2014: u-boot-2014.07/arch/arm/cpu/armv7/sunxwxxpx/mmc/mmc_bsp.c

3.10.8 brom 84X

RIEEERSR . M brom E| boot0 BIBT[EILLER A, W1 TFAIBYEIEE A 236, IR brom HIL eMMC £ E
= A S BT R B A,

(([236]HELLO! SBOOT is starting! )

iERE: B HIE e, boot0 BEIRIEYEIENIE K ZEI 800 2=, EHEAIIREAKTE eMMC
XE, REMUER LI eMMC Y cmd1 —H busy #£8Y 730ms. TRt 27 hINFLE BT (8]
N, REIENEERR.

3801 [sw rnazsansiz s 9.0)) | Bifssh ®  7a0700008ms|® 760 1bsesams S sows ®

3-63: cmd1 busy 730ms

3.10.9 HfthiRss

AR

IRFEIEIRANT fail, ZHERABRTER, TAKRLITEEIR
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B bt S

sunxi-mmc sdc2: sdc set ios:clk 400000Hz bm PP pm ON vdd 21 width & timing LEGACY dt B
sunxi-mmc sdc2: sdc set ios:clk 400000Hz bm PP pm ON wdd 21 width & timing MMC-HS200 dt B
sunxi-mmc sdc2: sdc set ios:clk 100000000Hz bm PP pm ON vdd 21 width 8 timing MMC-HS200 dt B
sunxi-mmc sdc2: sdc set ios:clk 100000000Hz bm PP pm ON vdd 21 width 8 timing MMC-HS dt B
sunxi-mmc sdc2: sdc set ios:clk 52000000Hz bm PP pm ON vdd 21 width 8 timing MMC-HS dt B
sunxi-mmc sdc2: sdc set ios:clk 50000000Hz bm PP pm ON vdd 21 width 8 timing MMC-HS400 dt B
sunxi_mmc_get_hs400 cmd diy,216

sunxi-mmc sdc2:ffailed to get HS400 cmd used default

sunxi-mmc sdc2: sdc set ios:clk 100000000Hz bm PP pm ON vdd 21 width 8 timing MMC-HS400 dt B
sunxi_mmc_get_hs400 cmd dly.216

sunxi-mmc sdc2yfailed to get HS400_cmd used default

mmc0: new H3400 MMC card at address 0001

mmecblk0: mmc0:0001 FFFFFF 29.1 GIB

mmcblkOboot(: mmcd:0001 FFFFFF partition 1 4.00 MiB

mmcblkOboot1: mmc0:0001 FFFFFF partition 2 4.00 MiB

mmecblkOrpmb: mmc0:0001 FFFFFF partition 3 4.00 MiB

sunxi-mmc sdc1: sdc set ios:clk 400000Hz bm PP pm ON wdd 21 width 1 timing LEGACY dt B
mmcblk0: p1 p2

3-64: get_dts_fail

»V“Nea
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HIZE R

1. BBULEFE, MARHERRB, &% Sd/eMMC/sdio HEERIERK, THEIRITENRER
(55—17) , FTEDH pio,ccmu A host izHl2REFFRER, RMLLE FAE

2. EAZEONN, RENHIEEE &S - NGRS, RIEL2E FAE, (AIUESE NG
i, AINERTSE AR pin R ¥E, EIFHEEUER. )

R
\‘\y\\“xﬁ
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E{E =R

H&*yﬁﬁﬁ ©2023 E’E/'@élu\*‘l’ﬁﬂ&ﬁiﬁﬁa/&ao 1%%_1:]]7}:2%U0

KX RNBRERUERIP, HEFNBEKE2THERHERAT ( “2F ) HEHRE
_t)J*y%Uo

AXHEEEENREFERMRRM ™, RELEPEWFA, EESUMNATFEERED.
fil. B RRJEBRISEATH I EE, BEREFUEAFH LR,

(ot

LLWINNER LLWINNER LLWNINNER
C g¢ﬂ;§\§'b\ *’I‘ *i C (R 275

é)ﬂﬁﬁﬁéuﬂﬁkﬁﬁm NEETEEEMET. ARSERAN T RPHINEES
R, Pamaik, MRS, HRESEREARE,

REFNA

BHEON~m. RSFFUENZESHKELEREROBRAE ( &) zaEENHIE
EFMFRAVLIR A PR 2B A D ™ m. RS AFIERIRER A EFr M LS fE B TEE
Wo EARNBIAERIRSRFMRMAEXREE, HREEASENERNRR, /K BTRIEER
FYUERTH (BEEFEFINEE, B, BREER) BRITFIER, 2T R,

ﬁﬁﬁﬁﬁﬁ%ﬁ RS EZ BT HmRE ARSI EMRE, AXEATERREN, WX
B, 8RR 1TEN. 2EREDELAXEFRHEBNES, EHFTHERBET2REHEIR K
ﬁ%$i&ﬁk$ﬁ%(@%ﬁ?ﬁ?@ﬁm\ﬁ%m\%%Mh%)ikiﬁmﬁ_ﬁﬂﬂ$
, @EMANT. A XERNFREKRR. (EE8MENH AR ERBAR SRR RIES A,

SR PAREE R H M5 TR F ESHERZTFEHIR~ N, FEKES RVER~mhY
HizH, AIRERERTF[E=ZFHNFFE, BEBETEE = ANFANREEXNIFR, £&EFE
BUARAMERRTREEZ S IR BRI (TR . 2EFWERERNE=
BT R ERA B EARIE BEIAEBEEMNX S,
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