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EZF#ER (application) : XZIEFES UFS IREHTTRENDMG, DTRERERS. XHRR
B E N ABIER.

UFS IBzhiERF (UFS driver) | XZRERFRHI—DIRMARR, BAFEEMES UFS
fles. WEhierENAIEF SR ZERAED, WREIERBINF MM BIEFZEER] UFS 1%
&, WM UFS K& IRIEINAER.

UFS EHi=4128 (UFS host controller) : XZ2EHAH, AREIVIRE OFEVHITEN)
M UFS &% (30 UFS (N1Z770£88) Zia#iT@E. ©EES UFS ISEMAE SUEE et

UFS HCI (UFS Host Controller Interface) : X2 UFS EHITHISSH—NMEOINE, B—4HS
B4h UFS RS2 F IS 1EE8, BT X788, UFS IRohiEFREms iz Hl EAITHI R IT AHRIT
WERRIE, JNVIBRMIRE. AXMFWEIE. MIBEIRSE

UFS #200 (UFS interface) : XZ#5 UFS M UFS & ZBEIREREEO, BEX T IAIEX
M MREZ BT RBUENERIES. UFS EOEEERZ MMINENYIER, BT HERIR.

UFS Ei%E (UFS Interconnect, UIC) : XPNEHKMATEI UFS MM UFS R& 2 BIRVIIEE
EM\BE. VICEBETRDEENMNARE:

e MIPI UniPro: X2 MIPI X2 (Mobile Industry Processor Interface)” & X 89—+, AT
REZESRBE, TEATEEENS UFSi&&. UniPro ¥ REE SRR HIRHEAI 5
BB RS, FREIBIE A% o

e MIPI M-PHY: XZ MIPI BXBBE XM —MWIEEME, TEATFREIMGHEEERES. M-
PHY @—M AT &g &SRB TEO, ZFSMHBEMmY, 81 UFS.

#I2RE M-PHY (Physical Layer M-PHY) [ XE D ENZYIERMNIN, ARBIERNSLIRE .
M-PHY XFBESES (differential signaling) , BREEEARNNESERKEREUE, MMiE
SESHNRENRTNES. BHESAES:

s
o TX (Transmit) : BEEIES45, AFEHIUE
e RX (Receive) : EWIR{ES%, BTiEUEdE.
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2.3.2 ufs BRI

5357

5358
5359

FNARIGE LBHEERIRE, ABFVNALEHIHRNYIEEMEIEER
ping &% (i@ NOP OUT UPIU) ,

13.1.3.3

Initialization completion (cont’d)

Power-on Reset / HW Reset | EndPointReset

NOP OUT

L,

Opt}

Query Request(READ DESCRIFTOR)

Query Response (Device Descriptor)

Cluery Request (SET FLAG fDevicelnit)

A

Query Response, y

No active tasks in the device
UFS Descriptors, Attributes and
Fiags set to their default value
UniPro attributes reset

M-PHY layer initialization on both sides
shall lead to PWM-G1 speed gear

UniPro Boot sequence and
Affributes configuration

The host sends a NOP OUT WPILL
The device responds with aNOP IN UPIU

UFS host gueries the UFS device Descripfor

»  bDeviceClass'bDeviceSubClass - Mass
Storage Boofable Device

. bBootEnable - Boot process enabled

+ ~ bBooflunEn - LU configured for Boot

+.  bBoofSeqiD - RFU

This operation is opfional and allowed only if

bDescrAccessEn is equal fo one.

The host issuesa TEST UNIT READY to
check if the'Boot W-LUis operational.
Thisioperation is opfional if the host does
not read the Boat W-LLU.

The device clears established UAC after
the device reporfs UNIT ATTENTION with
CHECGK CONDITION status to the host.

Host reads the boot code from the Boof well
kmown logical unit by issuing one or more
SCS5! READ commands

The host enables the delice initialization
completion by setting fDewvicelnit flag.

fDevicelnit flagis polled by the host to verify
the device initialization complefion.

At the end of the initialization process,
fDevicelnit shall be reset by the device

Figure 13.3 — Device Initialization and Boot Procedure Sequence Diagram

& 2-3: ufs #Fia1LRIZ

NOP IN UPIU, REAXFEZEE R,

BB ITRE Al

BEEMIGE fDevicelnit=1, AE—BEHRIIZIFE,
B FER.

» BT M boot 73 XIRENEENEHE

AR &R ERIER,

B fDevicelnit Z

Bem B, 2EEN
&&WE NOP OUT UPIU, [i%[E]

EJZ 0 *]—\II_,\ UFS R%WJ
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2.3.3 ufs f%8E

& lane &x=AER 11.6Gps (ufs3.0 /ufs3.1) , &mAZ$HF 2lane

=& (High-Speed mode) #F 4 FiREEL

Table 9 HS-BURST: RATE Series and GEARs

RATE A-series (Mbps)

RATE B-series! (Mbps)

High-Speed GEARs

1248 1457.6 HS-G1 (A/B)
2496 20152 HS-G2 (A/B)
4992 5830.4 HS-G3 (A/B)
8984 116608 HS-G4 (A/B)

1. <The B-series rates shown are not integér multiples of common reference frequencies 19.20 MHz or
26.00 MHz, but are within the tolerance range of 2000 ppm.

2-4: High-Speed mode

f£3F (low - speed mode) Z#F 7 MEREFER, FZ3F PMG-GO

Table 10 PWM-BURST GEARs

PWM-GEARs Min. {Mbps) Max. (Mbps)
PWM-GO 0.01 3
PWMAG1 3 a9
PWIM-G2 ] 18
PWM-G3 NG 38
PWM-G4 Y 24 72
PWM-G5 48 144
PWM-G& o6 288
PWM-GT AV 192 576

2-5: low - speed mode

TFEAXH 2lane, EEEE HS-G4, NERFEEZF LS g4

2.4 ERERENE

2.4.1 sys_config.fex fe&EijtEA

BRI sys_config.fex Bt E
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2.4.2 Device Tree Ed&iHBA
2.4.2.1 uboot BER

uboot RS A HF dts BLE

2.4.2.2 RNEME

ZFIAE board.dts & bsp F ~E configs/linux-X/sunxiXiwXpX A

EhSREE U RBERNEXIT:

2.4.2.2.1 [ufs (in dtsi)]

&ufs {
vee-supply = <&reg_dldo6>;
veeg-supply = <&reg_dcdc8>;
veeq2-supply = <&reg_dcdc8>;
Ig

BNEETREX I T

[i=el iy=i=9"4
vce-supply ufs device vec fHE8

veeg-supply  ufsdevice veeq R
vceq2-supply - ufs device veeq? fHE

g

2.4.3 kernel memfconfig Ao & EA

1.menuconfig =R M,
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<
QQ QQ Q<> QQ
Q<> < < Q<>
3. [8%] menuconfig TRE, AEEE Alwinner BSP #A,

2-9: menuconfig TR ®E

4. 3 NJE1%$% Device Drivers BRIEHN:
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2-10: menuconfig Allwinner BSP

5. # N/E17#E SUNXI UFS Drivers B/R#H N

\\Q\/ ﬁQ\' ﬁé\' \\Q\/
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4.1 ufs R&5EH

QQ QQ Q<> QQ
QQ & Q<> QQ
N A
4.2 FEBEMNE
ufs IRBHBTEAFI AL F bsp BFEETE drivers/ufs/BERT:
F—— sunxi-ufs.h//sunxinE RFR BHEXE
—— sunxi-ufs-platform.c//EErEE
F——sunxi_ufs_unipro.h//sunxiiZ&I2sFuniprotB X7 E X
F—— ufshcd-stnxi.h//sunxilREhEE 5 & FRER ST O S Qr
L ufshel-sunxi.h//sunxiBHIBERBHEEE R &7
\% 0 N Q<>
ufs g@éﬁﬁﬁ%& linux5.15 P\]*?d%@ drivers/scsi/ufs B %"FE,Q%nuxGﬁ AZATER drivegé@
ufs/BR TE & & &
<>Q QQH&HFEE © iﬂe;ﬁé?&ﬂﬁﬂﬁ%ﬁﬁ&ﬁ%@%—tﬂﬂﬂ <>Q
& O &
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linux5.15M#%Bdrivers/scsi/ufs
F——ufs_bsg.c
F——ufs_bsg.h

—— ufs-debugfs.c
——ufs-debugfs.h

—— ufs-fault-injection.c
—— ufs-fault-injection.h
F—— ufshcd.c//ufstz S
—— ufshcd-crypto.c

—— ufshcd-crypto.h

F—— ufs-hwmon.c
F——ufs-sysfs.c

F—— ufs-sysfs.h

—— ufshcd-pltfrm.c//ufs*F & IXBhERLCE
F—— ufshcd-pltfrm.h

linux6.6M#ZAdrivers/ufs/
——~core

| ——ufs_bsg.c

[ F——ufs_bsg.h

| F——ufs-debugfs.c

| F——ufs-debugfs.h

| ——ufs-fault-injection.c

| | ufs-fault-injection.h

|  F——ufshcd.c//ufstzOXES

| F——ufshcd-crypto.c

| F——ufshcd-crypto.h

| F——ufshcd-priv.h

| F——ufs-hwmon.c

| F——ufs-mcq.c

| F——ufs-sysfs.c

|  ——ufs-sysfs.h

—— host

| F——ufshed-pltfrm.c//ufsF S IREHERH LR
| —— ufshed-pltfrm.h

WAFRE © BRiBeERHERNERAE. RE—LTIF

XA4IaRA R f5: aw-document@allwinnertech.com

14


mailto:aw-document@allwinnertech.com

Qr Qr Qr Qr

7 &7 & 7
C‘”""@A S & XtE: <><>§
S >
4.3 PIZIIAILRIE S S
<O & O <O
& <&
<O
&
QQ
O
Q
Q&@\
O
&
<O
&
&
&
&
<&
&
Q@
&
ufshed_probe_hhbe
"
ufshcd_device_init
S
QQQ@ >
<>© ufshed_add_lus
<O
<>Q <O
QQ 4-2: W’fﬁ?ﬂﬁé}ﬂﬁm@? QQ
& <& &
QQ Q@ <>Q QQ
O O & O
sunxi_ufs_pltfm_probe B2 & ufs IREHAIN KK
ufshcd_pltfrm_init 2 ufs FF & IKEHBIFI AL R ER
ufshed_init ufs OBV LEREL, STREEA ufs I, BIERRERIE, ITHIESTIAK, de-
vice MBS
ufshcd_device_init mﬁETjJ\IM%)uiEEI’J%JJilL‘Tbﬁ%E
'\ Q\’ Q\'
ufshed g@% lus: ET5ERL scsi ffaaem@& e DA, Scsi WA -
Q Q <> QQ
QQ QQ QQ QQ
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&
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@
frit

5.1 Aik7A =%
5.1.1 iAifH =
5111 FEHES
Frhm

5.1.1.2 ufs{58

1.5

cd /sys/devices/platform/soc@3000000/4520000.ufs/health_descriptor
cat eol_info

cat life_timeestimation_a f

cat life_time_estimation_b y
BRERRNENZSE TE

FoESAKEARNEX
Y

O
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Pre End of Life Information

This field provides indication about device life time
reflected by average reserved blocks.

00h:Not defined

01h>Normal

02h: Warning.
Consumed 80% of
reserved blocks.

03h: Critical.
Consumed 90% of
reserved blocks.

Qthers: Reserved

Device

02h 1 bPreEOLInfo specific

This field provides an indication of the device life time
based on the amount of performed program/erase cycles.
The calculation method is vendor specific and referred as
method A.

00h: Information not available

01h: 0% - 10% device life timeused
02h: 10% - 20% device life time used
Device | 03h: 20% - 30% device life time used
specific | 04h: 30% - 40% device life time used
05h: 40% - 50% device life time used
06h: 50% - 60% device life time used
07h: 60% - 70% device life time used
08h: 70% - 80% device life time used
09h: 80%-90% device life time used
0Ah: 90% - 100% device lifetime used
0Bh: Exceeded its maximum estimated device life time
Others: Reserved

03h 1 bDeviceLifeTimeEstA

5-1: menuconfig SD/MMC Drivers

JEDEC Standard No. 220E
Page 373

— >
Offset’ Size Name Value | Description \ﬁ

This field provides an indication of the device life time
based on the amount of performed program/erase cycles.
The calculation method is vendor specific and referred as
& method B.

00h: Information not available

01h: 0% - 10% device life time used
02h: 10% - 20% device life time used
R Device | 03h: 20% - 30% device life time used
04h 1 | bDevicelifeTimeEstB | o i | 04h: 30% - 40% device life time used
05h: 40% - 50% device life time used
06h: 50% - 60% device life time used
07h: 60% - 70% device life time used
08h: 70% - 80% device life time used
09h: 80% - 90% device life time used
0AR: 90% - 100% device life time used
0Bh: Exceeded its maximum estimated device life time
Others: Reserved

5-2: menuconfig SD/MMC Drivers

2BFIR
cd /sys/block/sda/device
cat model
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@LW//WER”
XHEEE: W

lcat vendor J

3.ufs TYERYIRERH iy

—RR B Ehd AR E R T EFTER

[ufs]:[RX, TX]: gear=[4, 4], lane[2; 2], pwr[FAST MODE, FAST MODE], rate =2

FAST MODEf{#High-Speed mode, SLOW_MODEfZlow - speed mode
gearf{REFEN THREZFR

L EERFTEN S fF

pwr[FAST MODE, FAST MODE] f$#& M ManefRER AR EHigh-Speed mode
gear[4, 4R ManelREEFLEL Bgeard

SE—EHMEM ManeBBLIETEHigh-Speed mode ™™, REZFLKEgeard, BIHS-G4

5.2 ERin)eR

bz

5.3 EERE

L ARIEMEREMIBEN, BINBINE —RRRNEE, EREAKBIAMRR (EE2FFAR).
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g XHEEE: W

E1E =R

H&*yﬁﬁﬁ ©2025 E’E/'@élu\*‘l’ﬁﬂ&ﬁiﬁﬁa/&ao 1%%_tﬂ$y$Uo

KX RNBRERUERIP, HEFNBEKEL2THERRHERAT ( “2F ) HEHRZ
_t)J*y%Uo

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

(ot

LWINER LLWIWER LUNINWER®
C ﬁ*ﬂﬁ\g'l—l‘ *‘I’ *ﬁ C (R &£ 75

é)ﬂﬁﬁﬁéuﬂﬁkﬁﬁm NEHIEIEE EME T AASOERAN TR HINEES
%, B, MRSE, WRESBMMEARE,

REFNA

BHEON~m. RSFFUENZESHKELEREROHBRAE ( &) 2EEENHIE
EFMFRAVLIR A PR 2B A D ™~ m. RS AR AIRER A S P LS fE B TEE
Wo ERARNBIAERRIRESRFMMAEXIREE, HREEASENEANR, /K BTRIEER
FYUERTH (BEEFEFINEE, B, BREER) BRITFER, 2T R,

ﬁﬁﬁﬁﬁﬁ%ﬁ RS E BT mRE ARSI EMRE, AXEATERREN, WX
B, 8RR 1TEN. 2EREDELAXEFRHEBNES, EHFTHERBET2REHEIR K
ﬁ%$i&ﬁk$ﬁ%(@%ﬁ?@?@ﬁm BAN. HHEHIRK) ARERILE=ZFNHE
*, ﬁumeAo$Y%¢MWEFL\Z%ELM#TWﬁEH%TYETMﬁﬂY@WO

AR BT R B R S T T 2 S S RIS ANIA A, 7B o = G
SiEh, FAEBERE S AN, EEETRES AR ARIEENET, 2ERE
R SRR T REE S5 VAT B B SUARR (BFIRY . SEANEFRERNE=
B ARA R ARE. B AE RN S,
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