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Rockchip Introduction USB SQ Tool
Rockchip USB PHY {SEi@#&iA8
Rockchip USB SQ TOOL SFEieA

Rockchip USB SQ TOOL R it
RK3399 USB2.0 Tuning FRE5ER
RK3568 USB2.0 Tuning REHH



RK3588 USB2.0 Tuning 5RE5AA
RK3588 USB3.1 Tuning FRmEAA
RV1106 USB2.0 Tuning 5REAA
RV1109 USB2.0 Tuning SR E5A
RK3528 USB3.1 Tuning 5E5A8
Rockchip USB PHY Tuning {XR34ERL AR
RK3036/RK312X USB2.0 PHY
RK3228 USB2.0 PHY
RK3288 USB2.0 PHY
RK3308B_S/RK3308 USB2.0 PHY
RK3326S/PX30S/RK3326/PX30/RK3328 USB2.0 PHY
RK3399 USB2.0 PHY
RK3528 USB2.0 PHY
RK3562 USB2.0 PHY
RK3568/RK3566 USB2.0 PHY
RK3528/RK3562/RK3566/RK3568 USB3.1 PHY
RK3588 USB2.0 PHY
RK3588 USB3.1 PHY
RV1103/RV1106 USB2.0 PHY
RV1109/RV1126 USB2.0 PHY

Rockchip USB PHY {(5SiE%i% 8

2 USB IRIRAELIN A SRS, BEIESREEXNEER, JLUBSNAEHRIREELE Tuning
USB PHY ZZee kBG5S, TiCEM &M%, EilEculix uss IREl, 1RIER
EMEREROTTFIVER USB PHY (5. AN3ZAiABRY Rockchip USB SQ Tool i, AILA
BXEETE AT USB [a)RR:

e USB IREERUITAMIAIRE;

e USB MERMAIARE (40: (SSRERESE PHY HEBEEAMSERMEAN) |
o USBIERINREBIRESFHRTIT,

e USB IERINRIKIET G NE TS

IS BT USB ESHEXEEREIREHIMERRIFER, thal: USB Z4iRERE. SMKEAK.
USB EELEVGLIETNIAAT, FrLUBE USB (SSHEXIARIRS, NMiZAicERMCEBERE, REEE
HINRETENHRIER T, BERHITRHESHEE.

Rockchip USB SQ TOOL S mi%iB

Rockchip USB SQ TOOL E£REisHB

B/ USB SQ Tool 7£ USB2.0 B9 Tuning SZ#FAIEEE: RK3588, RK3588S, RK3568, RK3566,
RK3562. RK3528. RK3399, PX30S., PX30. RK3308B-S. RK3308, RK3326S. RK3326,
RK3228. RK3288. RK3328 (RK3328 HaiR3zis USB2.0 OTG LA USB2.0 HOST [fY Tuning,
USB3.0 §9 U2PHY BA34F) . RV1103, RV1106, USB3.1 Tuning STHHUEAEH: RK3528.
RK3562, RK3566, RK3568. RK3588, HMFERFHRWIIERIEEHEN. ZTEBRINERT
Windows &,

Rockchip USB SQ Tool TET##&ZA: https://redmine.rockchip.com.cn/documents/109

XEFTFF Rockchip USB SQ Tool.exe {4, BcALIEZINRFaEERE, ME 1 Fx, /REFE
EERETRERE, RIaEANSNANFSEERE.
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EJ9 RK3399, PX30. RK3308. RK3326. RK3228. RK3328 . RK3036. RK312XiHHY USB2.0
PHY S1ZeSEAMER, FTLAARSELL RK3399 Afli#H T, T RK3399 USB2.0 Tuning A B
T5, [EIE, RK3568. RK3566, RK3562, RK3528. PX30S. RK3326S., RK3308B-S it LA RK3568
Fl4TIRAE, Erh RK3566 5 RK3568 A USB2 PHY 257%£—8HI, T RK3568 USB2.0 Tuning FH
15HHA EB75; [FEIF8, RK3588 1 RK3588S ith LA RK3588 Joffili#4Ti8H, T RK3588 USB2.0 Tuning &
[EBA E5F0 RK3588 USB3.1 Tuning FRENMER ; FEHEE, RV1103 1 RV1106 i&HLA RV1106 Ffflit
17588, T RV1106 USB2.0 Tuning FEIFEH; FHE, RV1109 F1 RV1126 & LA RV1109 ABIHITIR
B8, T RV1109 USB2.0 Tuning F#Ei%BH; FJH, RK3528, RK3562. RK3566, RK3568 i HHI
USB3.1 PHY 7728 EAMER, ASHELA RK3528 Al TikeE, W RK3528 USB3.1 Tuning FREREA

B Rockchip USB SO Tool — O >

CEREE Y

USB2.0
EE3036 BEG12X RI3228 BXK3238 EE3308
EXK3303B-5 RX3326 EEK33263 EX3323 EE3300
EE3528 RK3362 RK3366 BE3368 EEK3538
EEK33885 EV1103 EV1106 EV1109 EV1126
PX30 PX308
USB3.1
EEK3528 RE3362 RE3366 BEK3368 EEK3538

E]1 USB SQ TOOL Main Window

S PHY Tuning IR TENETANIRFHITRE, REENHENARSRIBNENELEHE
ERUBERT, BAET I SENER (FLSHRIERTENERIBRN, BATLIRZBHTX
LPR) . USBESHIREER—ENIXK, AIEERREE, &FRENRNIRERYEREEESNE
B, WEIERERKRAY, MASRBEE . ARFTER CCRRENX,

RK3399 USB2.0 Tuning RE 5B

RK3399 USB2.0 7#% TYPE-CO, TYPE-C1, HOSTO, HOST1 HPUfpsBifz], RK3399 FEHAJ Tuning
TABAUTNALER:

1. A EHE 1 AMERAEENRANED, a5 1E 1GNNS SIESBEIERIIRAY SQ
s,

2. L BTSHE 2 PIEEXIRMAISEL, Pre-emphasize 2E0%ESE M Tuning TiARE, BIFTHRA
EFEFNINERIS S, EfbAY Tuning IE@EI SR EHFEATHHSSRENES S, FoaNEE
R EMREYANESHE, SEENTEUNRSEHIVATESA Tuning TIHISEREMH.
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3. MGAIEGHE 3 FRY” FARRE, IREANREPSERMIIRA o S, HELEHES FH
Code Output BBDSEMXI RIS ERD,

A7 RK3399_USB2.0_PHY TUNING - O X

RK3399 USB2.0 PHY TUNING

gz — OTG2.0Host: o -4 0xfe800424 0340000000
1 BEEIAEO: meEc v EESS | 07620 Devies fo 4 0xfe80c704 028000208
1.Pre-emphasize 6.Bypass ODT Driver Strength

[[] open pre_emphasize in sop or eop state
[[] open pre_emphasize in chirp state

o C[

3 ‘ Wik ‘m_-tmﬂ?msoommm

IRFUT: 16-31 MaX:31 MIH:16

2.Slew Rate

7.Squelch

E’%M
E'%:LJ\
IRFUT:0-3 DEFAULT:3 MAX:3 MIN:0

IRFUT: 015
i T 0:112 6m¥Y 1:160nY 2:87. Bmy 3:212 En¥ 4:100mY B:137. Gn¥
3.C0mpensatlon \oltage 627emY  TI200mY 8:126mV 90162 Bm¥ 10:-100mY 11:226mY
12:150mY 13:187.6m¥ 14:126m¥ 15:260mY

ik

8.HOST Disconnect Detection

IREUT:0/1/2/6/7 FRih
0:200my 1:167. GnY 2:276mv 6:176mv  7:162 Bmy

INFUT: 0-16
. - 0:625nV 1:675nV 2:612. Env 3:575nV 4:550n" 5:600nV 6:537.5nV
4.Compensation Current 7-500nY B:600nV 9:650nY 10:587.5n¥ 11:550nV 12:576n¥

13:626mY 14:562 BmY 16:526mY

@ik

Code O t
THPUT:0/1,/2/6/7 ode Outpu 5

0:200mv 1:1587. Bm¥ 2:226mv &217Bmv  T:162 Bmr . p_write(rphy->grf, 034480, 0x00070000);

5.Pre-emphasize Strength

G|

IRPUT:0—7F MAK:7 MIN:0

[E]2 RK3399 USB2.0 PHY Tuning Interface
RK3399 USB2.0{F SRS HN A

21 RK3399 USB2.0Z2iFEEE 2



ARSH faik

Pre-emphasize EEE HS Tx TpNE

Slew Rate JEEE HS Tx BREIRY slew rate

Compensation Voltage B HS Tx BERIER, EERERILUES USB IRENSE
Compensation Current A% HS Tx BiER, ARRERILUES USB IREIINSE
Pre-emphasize Strength %L HS Tx FUINEEE

Bypass ODT & Driver Bypass comp EBEEHRRYEEFE B aiEEERER, FJLAVEEE USB IRE
Strength N=E

Squelch %8 HS Rx HIIRA )&

HOST Disconnect

. EEE HS Wi &iRE, KT HOST
Detection

RK3568 USB2.0 Tuning 52 misA8

RK3568 USB2.0 374 OTG, HOST1, HOST2, HOST3 HpufhsBiiE], RK3568 FEHM Tuning BILA
PRUTIINEE:

1. ELAESE 1 EMERAEENRNED, 2&51E 1 AN HSESBRIERIINA SQ
Widm<.

2. F RK3568 JF&HY USB PHY S7788i8E 5 16 {AY “write_enable bit”, FRLAA T BHLEATEEEH
BSFES P EAMAEXEARERAVRLE bit (EFEN, FTERFERLESIE 2 PIREANEINS 7S
T SIRBNI R S H0WIMAE, EASIE 2 AN BN S ZEsVIAE ',

3. LA EBT5HE 3 FIEENAISE, Pre-emphasize S#uEESHM Tuning AR, BISFTERI7S
RIEIRRINERISEL, A Tuning IIE@EITRULESHE 5 FRURESKINSE, FIaASE
mE ETTREYTNESHE, SN TEUNRSEHITEATES Tuning IFSEIRE,

4. RELIBITHE 4 Y A RE, IREANRMERSERIINA o <, HELIBHE 6 +19
Code Output BBDSEMXTNAISE L,

I8 FERBENEPELETRNEOME, IRREFIENGTFHRE, BERRME, T8
SFMERLE Tuning R, BRSO F NS SmSFEREASFRRENES.
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A RK356X_USB_2.0 PHY TUNING

|
O
X

RK356X USB2.0 PHY TUNING

OTG

T mmmmten:

v Witan<:

OTG2.0Host: o -4 Oxfec00424 (20000000
OTG2.0 Devics: io -4 Oxfec0cT04 0x8c000a08

1.Pre-emphasize

EMEFEG S o4 0k30000 | A SFIEEVIEIE 00000004

[] open pre_emphasize in sop or sop state

[] open pre_emphasize in chirp state

5.Squelch

2 io -4 OufeSa0004
EHETFSESS A ZFTFE Vn{E
io -4 Oxfe8a0008

i

00000046

sslrI
=

-

i -4 Oxfz820000 0=00000000

4

)

A

2.Eye Height

EEEFTERGS | o4 0xfe2a0030

IHFUT:0-7
0:400mv 1:360mY Z:380mv 3:355mv 4:412 Bmv BI4ZBmv 61437 Bmv
T - 450m

i\ BF 17 22 45 1H | 00000001

]
|

ﬁl
=

Swn |

3.HS ODT Value

EEN TP TR Ry | io -4 OxfeBal018

CE |

IHFUT:16-31 DEFAULT:21 MAX:31 MIH:1&

Fi M ZFTFE 4R 1E | 00000022

4.SLEW RATE

i -4 Oxfe8a0000

BB ST R AT Fi M FFEEEE

Ay

io -4 Oxfe8a0038

I

Input: 0-15 DEFAULT: 12

0:112.5m¥ 1:180mY 2:87.EmY 3:16Z Bm¥ B:137.Em¥ &:7Em¥ ¥:150mY
B8:126nY 9:162 BnY 10:100mV 11:175mY 12:160mY 13: 157 Em¥
14:126m¥  15:200mY

6.Host Disconnect Detection

EREERaS $IAETEEIIAIE |00000068

Input: 0-15

0:625mY 1:675nY 2:612. 6my F:57omY 4:550mY 5:600mY &:537.EnY
T:500mY 8:600mY 9:650mY 10:587. 5mV 11:580mYV 12:575mV 13:62EmV
14:552. 6m¥  15:52EmY

7.B_SessionValid

EnEEEaS §0\ S 7EEHHA(E [00000000
|

IHFUT:0-7 DEFAULT:0 MAX:7 MIN:0

Code Output

IHFUT:0-7 DEFAULT:0O

MAX .7 MNIH:O

reg = readl(rphy->phy_base + 0=0000);

reg &= ~(0x07 << 0); 6
reg = (=00 << 0);

writel{reg, rphy->phy_base + 0x0000);

[E|3 RK3568 USB2.0 PHY Tuning Interface
RK3568 USB2.0 {SSRESHNE

RK3568 FREIFLRAL T USRS ERE,

MSE/EEE. USB2.0 B_Sessionvalid J&%&,
RK3568 USB2.0 SQ ifg%&

B4E USB2.0 SQ &%, USB2.0 IREHEIEEE. USB2.0 ¥iFFe

USB2.0 SQ WHEEEZEERE USB2.0 (FSHIFINE. IREISE. Slew Rate, IXFIEESE.

252 RK3568 USB2.0 SQ (EE2FESE




ARSH ik

Pre-emphasize JEEE HS Tx FRNE

HS Eye Height % HS Tx IREMNEE

HS ODT Value A% ODT 45Q FBJR(E, WINE#MA, ODTBHEV)\, RENSERL
K, BEATEN0MR FS/LS B9 slew rate

Slew Rate iBEE HS AREIRY slew rate , {BVFER{ERAR/N

Squelch H%EE HS Rx BIIRAFHE

HOST Disconnect
Detection

VAR ONSRE, RAF HOST
B_Session Valid JEEE VBUS DET [&{E, RFATF Device

RK3568 USB2.0 IE=E{EiF%

LUERAKERK. RERE. PBHRAR USB &40iEsE High-speed /MR, ToiEWIEREKES . ASET
IAZIVE%E USB IRAS[SE. USB PHY RUIERSHE—RZEAIA 150 mV, ZfEMEHIERARY USB 245
if, USB IEEESHNRESTHEREE, EE[T 150 mVH, ELoIsERES S SFREE
T, WHTATLUEZAIE(R USB2.0 PHY RUIEREIE, —ARTLAEEE 125 mV 8i#& 112.5mV, LIRS
LAiEid Squelch Tuning %2,

RK3568 USB2.0 BrFF& N {EiEzE
R G SR (S EEE AT LUE@Id Host Disconnect Detection Tuning %{Z, Rockchip & USB Host i#[]
1R50 USB M EHEIN T :

[ 1204.092638] usb 1-1: new high-speed USB device number 3 using ehci-platform

[ 1204.280373] usb 1-1: New USB device found, idvendor=058f, idProduct=6387,
bcdbevice= 1.04

[ 1204.280449] usb 1-1: New USB device strings: Mfr=1, Product=2, SerialNumber=3
[ 1204.280476] usb 1-1: Product: Mass Storage

[ 1204.280498] usb 1-1: SerialNumber: FA45A19C

Rockchip SF& USB Host imARTFF USB AMEEZHREINT:

[ 985.341233] usb 1-1: uUSB disconnect, device number 2

1) TiZt& T USB2.0 SMIERFF

=4 USB Host #&#% USB2.0 4MR, FToiEtGUZIRAFF (3K3% USB SMRESASFTENLL ERIMTFFERZAIE
T) |, ARSI BRI

1. ¥/ EOP RIFRANE (SDK ERIAKA EOP BIFRANEE) , FF/S EOP FUINERIEUNE 4 Fir.
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7 RK356X_USB_2.0_ PHY TUNING - |

RK356X USB2.0 PHY TUNING

o o OTG2.0Host:  io -4 Oxfec00424 0540000000
BEEINEEL: ote ~ | MEE#ES: | 0TGL0Device: io -2 OxfocleT04 0x8c000208

[] open pre_emphasize in chirp state

[] open pre_emphaseze in non_chirp state

1.Pre-emphasize S.Squelch
— ERHESSS WA FESTGRE
B ey |
A

EN I —
Do112.5nV 1: 150n¥ 2057 Ea¥ 3: 162, Sul 5:137. Su¥ 6: 76V 7: 1500
El4 FFf5 EOP FUNE
2. JBIN USB Host BOBFFF6IISHE ;
e I=W
o B Rockchip FFEFET HISBETEOPTIINEANRIE, TI/2RE Step 158, BERLUTERIES
i

o RA Step! BFLHBNENRIBR T, FHEAE Step1 RIER LA Step2 AYER(E;
o Step2 F/NFFHENBIEFE—ERIXE, WRERTEZSE USB IMNEIEREERTRESN
WIFFER, FrABFHRER CEEX ;

2) USB2.0 YME R EBRFF
24 USB Host i&E# USB2.0 IMRIEIEE TIEhAEREMFF, BHAITLASIRIEA USB Host RORFFFEN
RE.
FE:
o HARMBNESEMTEREAMAENRENRE, FEESMBERE USB IMNRE S aMeE
4IRS

BERFZSEW, FrLARNIZ—HIUESE @M E BRIX RN EE,

* Rockchip i SDK BRIAZX EOP RUFAINE, ATLARI AR R ES TRl A RANZIRE,

o BAWTFHENEERFFE—ENNE, NRFBIESSE Host TiEtGNE USB JMRUTFFE
ZRBR, FLBPRERCERNE;

RK356X USB2.0 B_Sessionvalid g%

B_Sessionvalid {EEFERTF PC FiEIRE! USB Device (81: ADB/MTP)&Z1581Z! USB Device [FX
WrFFEIESR, LERSRT A AERILCIN, PR(RFBIEFIRERE. EAES 3'b000, IV 3'b111 (B8]
VEIR7) T 3'b101 (BEUERS) . B8 USB Device EHEZEMAERE T ERS 3§

e Vbus BBENE (—HRIETF 4.7V BZHIEE) .
e USB_AVDD1VO0 8GfKE, 5& USB_AVDD1VO #4552 1.2V, 52 PHY #&UIAZ! Bvalid B3
=5,

o Logic BBELGKAR, S USB I=HIss TIERE.
RK3588 USB2.0 Tuning SR i5HE

RK3588 USB2.0 3% TYPE-CO. TYPE-C1. USB2.0 HOSTO. USB2.0 HOST1 Ftpufthsaviz,
RK3588 USB2.0 FHEM Tuning BILAD AL TN E:

1. L& 5E 1 AMIERAEENRAED, T&751E 1 AR GHESBEEMIIRAY SQ
MWias<.

2. FEAIBT5HE 2 PIEEMNAISH, BIFNMASERT L NEIYTNESHE, SHaNT
ELARSHAEATESA Tuning INHISERH,
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3. R ETSHE 2 Ry A &R, IREEMRMEFSERIINAT o <, FELIBISE 3 iy

Code Output BBDSEMXI RIS ERD,

B RK3588 USB2.0 PHY TUNING

RK3588 USB2.0 PHY TUNING

1 EEENREN: T

v ES

OTG2.0Host: io -4 0xfc000424 0x40000000
'OTG2.0 Deviee: io -4 Oxfe00c704 0x8e000a08

1.TXRISE

2 ‘0 =

Wl

INFUT :0—3 DEFAULT:1

0:+2 19%  1:0% 2:-1 33% 3:-5.24%

HS Transmitter Rise/Fall Time Adjustment. This bus adjusts the risefFall times of the
highspeed waveform.

2. TXPREEMPANP

o

WL

IHFUT:0-3 DEFAULT:0

0:disable pre—emphasis 1.1z pre—emphasis
2:Zx pre—enphasis 3:3x pre—enphasis
HS Transmitter Pre-Emphasis Cuwrrent Contrel

3.TXPREEMPPLUSE

o

Wl

INFUT:0-1 DEFAULT:0

0:2x, long pre—emphasis current duration

1.1z, short pre—emphasis ewrent duration

This signal controls the duration for which the HS pre—emphasis cwrrent is sourced
onteDPD or DMO(F ESTEPREEMAMP PS4 )

4. TXHSXV

o

Wl

INEUT:0-3 DEFAULT:3

0:+). 67n¥  1:-9.20¥  2:+11. 06V  3:0

Transmitter High—Speed Crossover Adjustment. This bus adjusts the voltage at which the
DF0 and IMD signals eross while tramsmitting in HS mode.

5. TXVREF

o

W

6.5quelch

o Bl ]|

INFUT: O-7 DEFAULT:3

0:+5 63% 1:+10.61% 2:45 14% 3:0 4:-5 41% 5:-10.53% 6: +15.93% 7:-21.12%

This bus adjusts the voltage level for the threshold used to detest valid high-speed
data.

7.TXRES

o Ele ]

IHFUT :0—3 DEFAULT: 1

0:+3 23chm  1:0chm 2:-2 Sohm 3 :—4. Tdohm

TS S Tpothom Mirsmet. T oo opilfiedons, oo em bo Aot oorfes
resiztance on the I+ and I— paths between the tramsceiver and cable. This bus adjusts
the driver sowrce impedance to compensate for added series resistance on the USE

8.TXFSLS

o Ele ]

INFUT: 0/1/3/7/15 DEFAULT:3

0:+H363%  1:+.34% 3:0% 7:-5.49% 15:-10.33%

This bus adjusts the Low— and full-speed single-ended somrce inpedance while driving
high

9.HOST Disconnect Detection

o Elle |

INFUT: O-7 DEFAULT.3

0:-5 53% 1:-5 96% 2:-2 94% 3:0 4:+3 53% 5:+7.05 6:+11 15% 7:-5 43%

Thiz bus adjusts the voltaze level for the threshold used to detect a disconnect event
at the host

INFUT:0-16 DEFAULT:&

0:-13 73% 1:-9.51% 2:-7 55% 3:-5.30% 4:-3.02% 5:-1 96% 6:0% T+l 96% B:+3.92% 9
45.50% 10:+7.85% 11:+9.51% 12:+11. T8% 13:+13. 74% 14:+17 66% 15:+21 53%

HS DC ¥oltage Level mdjustment. This bus adjusts the high—speed IC level voltage

Code Output 3

[E]5 RK3588 USB2.0 PHY Tuning Interface
RK3588 USB2.0 {(ESRESHNE

253 RK3588 USB2.0 (Z2iEEES%
iR
TXRISE

TXPREEMPAMP

A% HS Tx slew rate, BIES EFHNEEATE

JE%E HS Tx FRINEEER

JEEE HS Tx FINERR LS, RS REFFRE TXPREEMPAMP

TXPREEMPPLUSE
TUNE [GF4EH

TXHSXV
TXVREF

TXRES

JE%EE HS Tx DP/DM XX maFB[E, IIREEETCIAREME
JE%EE HS Tx DC BB/E, JLARRE N ZTRRENEE
TEEE HS Tx fEHT, AT ARENE(E/ L H AT E

VAEE FS/LS Tx BB, S ARENEE/ LA TRERTE)/AZ X e E/

TXFSLS
=l d

HOST DISCONNECT

BRI CNERE, KRBT HOST

DETECTION




RK3588 USB3.1 Tuning R Ei5AE

RK3588 USB3.1 3z4% USB3-OTGO (USB3&Dp CombPhy0) . USB3-OTG1 (USB3&Dp
CombPhy1) . USB3-HOST2 (USB3&PCIE&SATA CombPhy) H=FpA%EZMAY Tuning, RK3588
USB3.1 HEHAY Tuning BILADALATILNEE:

1. EAEHIE 1 EMEFAEENRAED, d2651E 1 AN GSIESBaERIINAY SQ
Mixm<.

2. WNRZE M USB3-0TG0/1, E79 CombPhy0/1 STHFIFEFIRE, FRLABRBAGHIE2FR, T
BNIEEN S Fesian S LUREN CombPhy0/1 NEREIEE, BB FSEENBASFS
E'EOD, ZSFEMNENRE OXCx 3iE 0x3x, BNEOSIEREE. MNEREENS1FEEEN

(BE KL Type-C LR |, BSHIA USB BB NEHEIRAY USB3-0TGO/1 10, B/Y
ik CombPhy0/1 FANTIERE, BRINZNSFSHGS.

3. WNERZE MK USB3-HOST 20, BHNILIEIGIE 2 PR, BRERELLIBIIE 3 RY START 1&g
Bpa],

4. Fah START &2/, tNEREMK USB3-0TG0/1 [, NIKREAMAY USB3-0TGO/1 #8% Tuning IR
BN RSN, WLLEISHE S Fias, mafll USB3-HOST2 8k Tuning TIAY N &K
R, WLABTTIE 6 s, RZIMA.

5. §F RK3588 JE&HY USB 3.1 PHY 77281885 16 Y “write_enable bit”, FFLAKN T BHLEE
ESFesPEMAEXERARAIEL bit BFEN, FERAFFERLESIE 4 PIREANEEE
Feam SRR S FEENVIRE, BASEIGNN SASEESRETEF.

6. FELLEBJ5HE 5 NS E, AT HANRE, REGNRMESRSERIIN o %, FE
L1 754E 7 A9 Code Output EBDSEMXI RIS E RS,
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RK3588 USB3.1 PHY TUNING

1 i%‘ﬂ%im“mﬁu - | USB3-OTGO im“ﬁ»ﬁ-/up &> |HOSTTX: o4 0xfc000430 0x02010340 START 3
e 2 BRNSEEE: - s
1.TX driver main-tap level (USB3-OTG) S.Full Txswing and Txmargin (USB3-HOST)

AT

EmErrEhg [io4 oxfasa010 50 S 72 A 1E | 00000002

- | ©
5 |k 1 i

IRFUT:5-16 DEFAULT:16 MIN:0 MAX:15

IHFUT:0—4 DEFAULT:O
0:1000mY  1:1200mV  2:1100mY  3:900m¥ 4 500mV

2.TX pmos current control (USB3-OTG) 6.Low swing and Txmargin (USB3-HOST)

i0 -4 Oxf=dBa018

IHFUT:0—F DEFAULT:O
ik 0:1000mY  1:500m¥  2:600mY¥ 3:700mY 4:500mV &:S500mY
6:1100nY  7:1200mV

INFUT:0—F DEFAULT:? MIN:0 MAX:7

RRIFFSEES Fi A FFESETRE

io -4 (ufeddallc

i

7.TX De-emphasis (USB3-HOST)

b B

IHFUT:0—2 DEFAULT:0
0:—dbE 1:-3.5dF 2:Ho—deemphazis=

3.TX De-emphasis (USB3-OTG)

ERFFEGS | o4 0xfedialld Fil A S 1725 H14A1E | 00000000

o Bl ]

INFUT:0/5/9/11 TEFAULT:O
0:0dF 6:-Z GdE(Recommend to use over 10Ghpz zpeed) 9:—% 9dE(Hot Code Output 7
Recommend to use) 11:—5dB(Recommend to use over SGlps speed)

4.TX Slew Rate (USB3-OTG)

Futs
[ Stower

& i -4 OxfedS8a020

—— e

o Bl

INPUT:0—F DEFAULT:4 MIK:0 MAX:7

[E]6 RK3588 USB3.0 PHY Tuning Interface
RK3588 USB3.1{ESHESHN A

254 RK3588 USB3.1 (E2iEES%




ARSH ik

TX Driver main-tap

%L SS Tx BBE
level(USB3-0TG) " R

TX Pmos current

eI 3z 2\ 1E N T S
control(USB3-0TG) HEE SS Tx BB, BNERENHENERE

TX De-
emphasis(USB3- iE#E SS Tx KINE
oTG)

TX Slew Rate(USB3-

JE%E SS Tx Slew Rate
OTG)

Full Txswing and
TXmargin(USB3-
HOST)

Full swing and Txmargin Tuning. TX_SWING and TX_MARGIN[2:0]
are combined together to control TX output amplitude.

L i d .
oW swing an Low swing and Txmargin Tuning (5 Full Tx swing fEFH—#£, RE

Txmargin(USB3- e

HOST) HERIAE)

TX De-

emphasis(USB3- Transmitter de-emphasis level configuration.
HOST)

RV1106 USB2.0 Tuning SR Ei%EH

RV1106 USB2.0 Tuning REMN NERR, SFFIIE. FNERE. ODT FEE, IRSREE. BEHE
%, Bvalid FEVEEE. WFFEREREZE, RV1103 EAG A2/ T VBUS DET i, BFLA, RV1103 A
7+ Bvalid F(EAEE, HEEEINS RV1106 1BE.
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B RV1106 USB2.0 PHY TUNING

P N . o e .. [OTGLOHost: io -4 0xfb00424 0x20000000 A
]Ejﬁ?:.:;ﬂﬂiﬂﬁﬁ 1. ot !«m“ﬁﬂﬂ? | OTG2.0 Device: io -4 OxffblcT04 0z8c000a08

1.Pre-emphasize

|
O
X

RV1106 USB2.0 PHY TUNING

5.Squelch

TTIET P T EEIRE RREHEAS | -4 0xf5e0054 NS (00000000

open pre_emphasize in sop or eop state

open pre_emphasize in chirp state

we |

Input: 0-15 DEFAULT: 12

open pre_emphaseze in non_chirp state 0:112. 5m¥ 2:87.Em¥ 4:100mY 9:162 Em¥V 11:175mY 12:150mY 14:126mV
15:200mY
w | |
6.Bvalid

2.Pre-emphasize Strength

EnEEEas S0 Z TR AR |00000051 RREHRGS | o4 0afBedlle NEFTFHIA(E 00000000

- Hi=

INFUT:0—3 DEFAULT:Z MAX:3 MIN:O

3.HS ODT Value

TTIET P T EEIRE o4 0xEF3e0060

we |

=
4k

IHFUT:0-3 DEFAULT:O
0:2 B2V 1:2. 30V 2:2 18¥ 3:2 70V

7.HOST Disconnect Detection

16 = A ‘ ‘ EEEESRaS | o4 (xib0063 i A ZFTFEEHIIR1E | 0000008
IHFUT:16-31 DEFAULT:Z3 MAX:31 MIN:16
4.Eye Height

b B[

s

0:626mY 1:67EmY 2:612 Bmy 3:576m¥ 4:550mY B:E00mY 6:537.Em¥ 7:E00mY

‘ IHFUT: 0-15 DEFAULT:13
G:600mY 9:650mY 10:657. Bm¥ 11:560mY 12:575mY 13:626mY 14:B6Z. EmV

INFUT:0-7 DEFAULT:3 MAL:T MIN:O 15:526mY
0:437mY 1:450nY 2:456nY 3:462mY 4:470nY (ot Recommended) 5:428nY

6:412 Em¥ T:400mY

Code Output

[E]7 RV1106 USB2.0 PHY Tuning Interface

25 RV1106 USB2.0 (E2iFE8%

Pre-emphasize

Pre-emphasize
Strength

HS ODT Value

Eye Height

Squelch
BValid

HOST
Disconnect
Detection

ik

EEE HS TX FINE, BABRECHE

AEE HS X MNESRE, S FmRBERINERERE, 8

JE%EE ODT 450 HR(E, WINE#A, ODT BB/, IRENEEHA,
HE, A& FS/LS B slew rate,

TEEE HS Tx [REEE. o, &fI4: 470mV H/RERMHIESHHI logic
FBJE > 850mV

JEEE HS Rx WA SE

A% VBUS DET B{E, RF3F Device

R ENERE, REAF HOST



RV1109 USB2.0 Tuning 5 mixEH

RV1109 USB2.0 Tuning REMI FEFT7R, ¥5F Slew Rate, IREEAZE. IRESEREZE. WAHSER

2, RV1126 VEEIRS RV1109 1HE,

B RV1109 USB2.0 PHY TUNING

RV1109 USB2.0 PHY TUNING

A==, 5 N e N OTG2.0 Host: io -4 0xffd00424 0x40000000
%ﬁﬂ“mﬁu - }m“mﬁ% > | OTG2.0 Devicesio 4 Oxffd0c704 0x8c000208

1.Slew Rate

4. HOST Disconnect Detection

IR T P 00 S E ENEEEGS SN ETEE

G |

[ |

INFUT:0-3 DEFAULT:3 MAX:3 MIN:0

2.Eye Height

IR T P 00 S E

Input: 0-2 DEFAULT: 1
0:480nY  1:570m¥  2:640mY

Code Output

o Bl ]

INFUT:0-7 DEFAULT:3 MAX:7 MIN:0

3.Squelch

IR T P 00 S E

o El ]

Input: 0—Z DEFAULT: 1
0:92m¥ 1:124m¥ 20 1BEmY

&8 RV1109 USB2.0 PHY Tuning Interface

256 RV1109 USB2.0 (ZEiFEES%]

RS
Slew Rate
Eye Height
Squelch

HOST Disconnect Detection

ik

E%E HS Tx AREIRY slew rate
B% HS Tx IRENSE.

&% HS Rx FIIERERIE
EEEWNEE, [T HOST

RK3528 USB3.1 Tuning RE 5B

RK3528 USB3.1 Tuning REUNI TERR, 324F Full Txswing and Txmargin, Low Swing and
Txmargin, Tx De-emphasis, Boost Level, RK3562, RK3568 JE#EINSRK3528+HE,
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B RK3528 USB3.1 PHY TUNING - a

RK3528 USB3.1 PHY TUNING
i%ijﬁ%ﬂﬂumﬁu SE3.0TG im“]\il—k'..n&pu% io -4 Oxfe300430 0x0a010340

1.Full Txswing and Txmargin 3.Tx De-emphasis

IFFUT:0—4 DEFAULT:0 IKFUT:0-2 DEFAULT:O

0:1000m¥  1:1200mY 2:1100mY  3:900mY 4:500mY 0:%dbE 1:-3.6dE 2 Ho—deemphasis
2.Low Swing and Txmargin 4.Boost Level

T . H=

TNFUT:0-7 DEFAULT:0 IKFUT:0-15 DEFAULT:0 MIH:0O Ma¥:15

0:1000mY  1:500mY  2:600mY 3:700mY¥ 4:800mY 5:900mY
6:1100mY¥ ¥ 1Z200mY

Code Output
[E]9 RK3528 USB3.1 PHY Tuning Interface
257 RK3528 USB3.1 {5 SiFEES#
AESY ik
Full Txswing Full swing and Txmargin Tuning. TX_SWING and TX_MARGIN[2:0] are
and TXmargin combined together to control TX output amplitude.

Low swing and Low swing and Txmargin Tuning (5 Full Tx swing {fEFB—#, RERINA
Txmargin =)

TX De-

) Transmitter de-emphasis level configuration.
emphasis
Boost Level TX boost level adjust signal

Rockchip USB PHY Tuning (X34 pkiR BB

RK3036/RK312X USB2.0 PHY

RK3036 & HRBIRSZHF kernel3.10 frAs, EBHIIE
kernel/drivers/usb/dwc_otg_310/usbdev_rk3036.c AJusb20otg_hw_init() &L+,

static void usb20otg_hw_init(void) {
.../*0TG/Host PHY Tuning Code */

RK312X SEERUCEEIAINTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c f
rk312x_usb2phy_tuning() R,
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static int rk312x_usb2phy_tuning(struct rockchip_usb2phy *rphy)

{
.../*0TG/Host PHY Tuning Code */

}

RK3228 USB2.0 PHY

RK3228 &Y CESARINTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c B
rk3228_usb2phy_tuning() &&=,

static int rk3228_usb2phy_tuning(struct rockchip_usb2phy *rphy)

{
.../*0TG/Host PHY Tuning Code */

}

RK3288 USB2.0 PHY

F3F RK3288 Y USB PHY IRHMCIBEER MNARAIMRA, XINRY USB PHY (SISt AER, ATLA
£ RK3288 TUEPFEMIBAIRNERBILIEET kernel A (A kernel-4.4 RRLAT IRAE] Kernel
Version &BiEE 4.4, T kernel-4.19 RLAERRARY Kernel Version £Ri%k#E 4.19, HEREAR kernel iR
AYXRZBERAIRIBIEXA—HEME, XNEAN o BSELBEM) .

RK3288 kernel-4.19 fR7A

FEBFHRNINTE kernel/drivers/phy/rockchip/phy-rockchip-usb.c B9 rk3288_usb_phy_probe_init() EREL
AREE. HAF RK3288 8 34~ USBim, AfLAio anSHAL/ERMUABERBIERENN L USB im ¥k
XA ERY USB i,

OTG EOFEAINGN T :

if (rk_phy->reg_offset == 0x320) {
... /* OTG PHY Tuning Code */
}

HOST1 #CAZAINAN T :

if (rk_phy->reg_offset == 0x334) {
. /* HOST1l PHY Tuning Code */

}
HOST2 £ CAZAINAN T :

if (rk_phy->reg_offset == 0x348) {
. /* HOST2 PHY Tuning Code */
}
RK3288 kernel-4.4 kR4~

IKENIKABEEIR: kernel/drivers/usb/dwc_otg_310/usbdev_rk32.c

RK3288 & 3 4~ USB im, HAr OTG O(ASARINA usb20otg_hw_init() ERECRE, HOST1 OISR
INTE rk_ehci_hw_init() EREGRE, HOST2 CSEBARINTE usb20host_hw_init() BRECKE.

RK3308B_S/RK3308 USB2.0 PHY
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RK3308B_S FARIASARINIE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c f4
rk3308_usb2phy_tuning() ER&9, £ soc_is_rk3308bs() FIETFMRE.

if (soc_is_rk3308bs()) {
... /% OTG/HOST PHY Tuning Code */
}

RK3308 E&a9AZRINTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c B
rk3308_usb2phy_tuning() & else FIRFSERE,

if (soc_is_rk3308bs()) {

} else {
.../* OTG/HOST PHY Tuning Code */
}

RK3326S/PX30S/RK3326/PX30/RK3328 USB2.0 PHY

RK3326S/PX30S SFERYCEBIAINTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c B9
rk3328_usb2phy_tuning() E&&er, 1E soc_is_px30s() #FIBEAEHIRE.

if (soc_is_px30s()) {
.../* OTG/HOST PHY Tuning Code */
}

RK3326/PX30/RK3328 LEHILIBRIITE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c B9
rk3328_usb2phy_tuning() & else FIRFSERE,

if (soc_is_px30s()) {

} else {
.../* OTG/HOST PHY Tuning Code */
}

RK3399 USB2.0 PHY

RK3399 EEAYCEDARINTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c B
rk3399_usb2phy_tuning() E&&g=RY “if (lof_property_read_bool(node, "rockchip,u2phy-tuning"))” Z
gl. EBF RK3399F 4 4> USB i, HA TYPE-CO OF1 HOSTO EF—%H PHY (X4 #bik: 0xe450),
TYPE-C1 #]1 HOST1 BFR—4H PHY (X4{ithiit: 0xe460) , FALABREIEEEEEN 51720t
HEHIETRX S AEARY USB imH.,

if (rphy->phy_cfg->reg == 0xe450) {
.../* TYPE-CO/HOSTO PHY Tuning Code */

} else {
... /* TYPE-C1/HOST1 PHY Tuning Code */

}

if (lof_property_read_bool(node, "rockchip,u2phy-tuning™))
return ret;

RK3528 USB2.0 PHY
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RK3528 SEEACESARINTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c #1
rk3528_usb2phy_tuning() &&=,

static int rk3528_usb2phy_tuning(struct rockchip_usb2phy *rphy)

{
../* USB2.0 PHY Tuning Code */

}

RK3562 USB2.0 PHY

RK3562 SEEAUCESARINTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c #1
rk3562_usb2phy_tuning() &&=,

static int rk3562_usb2phy_tuning(struct rockchip_usb2phy *rphy)

{
../* USB2.0 PHY Tuning Code */

]

RK3568/RK3566 USB2.0 PHY

RK3568/RK3566 LERCIBREILAERY, FIN7E kernel/drivers/phy/rockchip/phy-rockchip-inno-
usb2.c # rk3568_usb2phy_tuning() RECRE. HTF RK3568 B 4 4™ USB im, HA OTG OF0
HOST1 & F—48 PHY (Ettlk 0xfe8a0000), HOST2 1 HOST3 F—%H PHY (Eibit
0xfe8b0000) ., FTLAERAIRISERAIE R 21 L HFesEtibFHTHIMX S ARERY USB imM.
OTG #O#1 HOST1 FEOFSFININ T :

if (rphy->phy_cfg->reg == 0xfe8a0000) {
... /* OTG/Hostl PHY Tuning Code */

}
HOST2 %0 HOST3 A HINAN T :

if (rphy->phy_cfg->reg == 0xfe8b0000) {
. /* Host2/Host3 PHY Tuning Code */
}

RK3528/RK3562/RK3566/RK3568 USB3.1 PHY

RK3528, RK3562. RK3568 & USB3 {SEEiARINFE kernel/drivers/phy/rockchip/phy-rockchip-
naneng-combphy.c A4IFRAY combphy_cfg ERELH.

RK3528 EEHASRINTE rk3528_combphy_cfg BRERIII FIE.

case PHY_TYPE_USB3:

/* Enable adaptive CTLE for USB3.0 Rx */
val = readl(priv->mmio + 0x200);

val &= ~GENMASK(17, 17);

val |= 0x01;

writel(val, priv->mmio + 0x200);

../* USB3.1 PHY Tuning Code */
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param_write(priv->phy_grf, &cfg->pipe_txcomp_sel, false);
param_write(priv->phy_grf, &cfg->pipe_txelec_sel, false);
param_write(priv->phy_grf, &cfg->usb_mode_set, true);
break;

RK3562 EERABRINTE rk3562_combphy_cfg BRERIII FIE.

case PHY_TYPE_USB3:
/* Set SSC downward spread spectrum */
val = readl(priv->mmio + (Ox1f << 2));
val &= ~GENMASK(5, 4);
val |= 0x01 << 4;
writel(val, priv->mmio + 0x7c);

../* USB3.1 PHY Tuning Code */

param_write(priv->phy_grf, &cfg->pipe_sel_usb, true);
param_write(priv->phy_grf, &cfg->pipe_txcomp_sel, false);
param_write(priv->phy_grf, &cfg->pipe_txelec_sel, false);
param_write(priv->phy_grf, &cfg->usb_mode_set, true);
break;

RK3566 5 RK3568 SEERHMUBEHLAER, RAEIRINTErk3568_combphy_cfgRRERIIN ™MUE.

case PHY_TYPE_USB3:

/* Set PLL KVCO to min and set PLL charge pump current to max */
writel(0xf0, priv->mmio + (Oxa << 2));

../* USB3.1 PHY Tuning Code */

param_write(priv->phy_grf, &cfg->pipe_sel_usb, true);
param_write(priv->phy_grf, &cfg->pipe_txcomp_sel, false);
param_write(priv->phy_grf, &cfg->pipe_txelec_sel, false);
param_write(priv->phy_grf, &cfg->usb_mode_set, true);

RK3588 USB2.0 PHY

RK3588 & USB2.0 PHY Tuning AYCESIAINTE kernel/drivers/phy/rockchip/phy-rockchip-inno-
usb2.c 3f4AY rk3588_usb2phy_tuning() BRELH. HIFRK3588 5 TYPE-CO. TYPE-C1, HOSTO,
HOST1 # 4 4~ USB imH, 4 MmORNXSHRIE rphy->phy_cfg->reg RIESRAIMT, (ARMINAENT:

if (rphy->phy_cfg->reg == 0x0000) {
.../* TYPE-CO PHY Tuning Code */

} else if (rphy->phy_cfg->reg == 0x4000) {
.../® TYPE-CLl PHY Tuning Code */

} else if (rphy->phy_cfg->reg == 0x8000) {
../* HOSTO PHY Tuning Code */

} else if (rphy->phy_cfg->reg == 0xc000) {
../* HOST1l PHY Tuning Code */

RK3588 USB3.1 PHY

RK3588 USB3-OTG 5 USB3-HSOT XEEiRIMEARRE, Wz,
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RK 3588 USB3-OTG AF3I & E

USB3-OTG [ PHY Tuning BRIEIREZRIL USB2.0 £ JATF Tuning A0, EILARSILARINT
kernel/drivers/phy/rockchip/phy-rockchip-usbdp.c 3X{4f9 rk3588_udphy_init() BRECKEE.

ret = rk3588_udphy_status_check(udphy);
if (ret)
goto assert_phy;
../* USB3-0TG PHY Tuning Code */
return 0;

RK3588 USB3-HOSTHIM & E

USB3-HOST A9 PHY Tuning {CAZiAINTE kernel/drivers/phy/rockchip/phy-rockchip-naneng-
combphy.c 3{4HY rk3588_combphy_cfg() ERE,

case PHY_TYPE_USB3:
/* Set SSC downward spread spectrum */
val = readl(priv->mmio + (Ox1f << 2));
val &= ~GENMASK(5, 4);
val |= O0x01 << 4;

../* USB3-HOST PHY Tuning Code */

param_write(priv->phy_grf, &cfg->pipe_txcomp_sel, false);
param_write(priv->phy_grf, &cfg->pipe_txelec_sel, false);
param_write(priv->phy_grf, &cfg->usb_mode_set, true);
break;

RV1103/RV1106 USB2.0 PHY

RV1103/RV1106 ZERIADHRINTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c #9
rv1106_usb2phy_tuning() &+,

static int rv1106_usb2phy_tuning(struct rockchip_usb2phy *rphy)

{
.../*0TG PHY Tuning Code */

RV1109/RV1126 USB2.0 PHY

RV1109/RV1126 EERMADIARIOTE kernel/drivers/phy/rockchip/phy-rockchip-naneng-usb2.c B3
rv1126_usb2phy_tuning() &+,

static int rv1126_usb2phy_tuning(struct rockchip_usb2phy *rphy)
{
if (rphy->phy_cfg->reg == 0xff4c0000) {
.../*0TG PHY Tuning Code */
}
if (rphy->phy_cfg->reg == 0xff4c8000) {
.../*HOST PHY Tuning Code */
3
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