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Rockchip Introduction USB SQ Tool
Rockchip USB PHY 17 51 %% 1ii #H
Rockchip USB SQ TOOL Ftifiiit

Rockchip USB SQ TOOL 3 51 14 i
RK3399 USB2.0 Tuning it ffii it ¥
RK3568 USB2.0 Tuning J i i
RK3588 USB2.0 Tuning 51 #5#4
RK3588 USB3.1 Tuning ST it 1
RV1106 USB2.0 Tuning Fti it
RV1109 USB2.0 Tuning #fi it 1]



RK3528 USB3.1 Tuning 51 #5#1

Rockchip USB PHY Tuning {&h5 4= i i B3
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 {55 i % ) 81

24 USB WAL SRR 37 5, 8BNS S BTEARSCH R, nr BLE R AL AE 1 L % 52 41 Tuning USB PHY
T A RMEIAZ T R e TR AR B B 75, S E It USB ARIET, AR IR Mk i 5 >k 23 Hr A
Wik USB PHY {55 . AR Rockchip USB SQ Tool &AL 772, T LAA &L ses an F 4 WL USB 1)
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o USB HR EIHE A3l 12 SR e 1 i
o USB MR (hn: {55 B @i PHY {4 i 5 22 () 3 BUR AR RGO
o USB &AM HEh R A 5% Wit
o USB JEHA sk oid A il £ W JF 2 1F 5
ER: BT USB E SRR AR ERAE A IR 5 ¢ R A OR, Hln: USB BT EEZE . LB KEZERK. USB L

LRLIHPTR RS, Preli@ 3] USB {5 SAHSC R AU, NAZAUSE 5 FEMALREAF A8 . RATFEREF3A 5 iR LA IR 15
T BB EETRIHE TR,

Rockchip USB SQ TOOL 51 % B
Rockchip USB SQ TOOL = 5B

H i USB SQ Tool £ USB2.0 [#) Tuning X #F¥-&H: RK3588. RK3588S. RK3568. RK3566. RK3562.
RK3528. RK3399. PX30S. PX30. RK3308B-S. RK3308. RK3326S. RK3326. RK3228. RK3288.

RK3328 (RK3328 H i A 37 #F USB2.0 OTG Ll A USB2.0 HOST ) Tuning, USB3.0 f{] U2PHY # A3 .
RV1103. RV1106. USB3.1 Tuning #1744 RK3528. RK3562. RK3566. RK3568. RK3588, MHAtF4
FEFRIGAE fG &kt st . 1% T A HarfUGE T Windows 14,

Rockchip USB SQ Tool T.H F##424: https://redmine.rockchip.com.cn/documents/109

MilifTIF Rockchip USB SQ Tool.exe 3CfF, e LI B2 Gk 5w, W 1 fos, sl PG lee st
fr s, BIRTE A0S N 1 65 8 B S
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K4 RK3399. PX30. RK3308. RK3326. RK3228. RK3328 . RK3036. RK312X it/ ) USB2.0 PHY 27 17 285
AR, FrCAASCRS L RK3399 Al iE47 1B, WL RK3399 USB2.0 Tuning Ftfin ] &5, [FHE, RK3568.
RK3566. RK3562. RK3528. PX30S. RK3326S. RK3308B-S it Ji LA RK3568 AT, Hr RK3566 5
RK3568 ] USB2 PHY 258451, W, RK3568 USB2.0 Tuning 7] &5, [[3, RK3588 il RK3588S i
Jr LA RK3588 Mt 47 1B, W RK3588 USB2.0 Tuning Fitifi it A1 RK3588 USB3.1 Tuning FLifi i ; [F]
FE, RV1103 A1 RV1106 i F LA RV1106 AfIHEAT 38, W RV1106 USB2.0 Tuning ZHf ;s [H#E, RV1109 F1
RV1126 3% 7 LA RV1109 JoflsE4T 33, W RV1109 USB2.0 Tuning i ; [F#, RK3528. RK3562.
RK3566. RK3568 4/ 1) USB3.1 PHY Zi a2 A AH A, ANSCRYLL RK3528 il kAT 68, Il RK3528 USB3.1
Tuning WA .

B Rockchip USE 50 Tool — O ¥

wiFFE:

USB2.0
EE3036 EE312X RI3228 BEK3238 EE3308
EK3308B-3 EEK3326 EEK33263 EK3328 EE3300
EE33523 BE3562 RK3366 EK3368 EEK3333
RE 35883 BV1103 EV1106 EVi1oe EV1126
PX30 PX308
USB3.1
EK33528 EEK3562 RE3366 EE3368 EEK33538

K1 USB SQ TOOL Main Window

ER: PHY Tuning 1#4% I8 TR GO BOISR HEAT 4, A 5 I 18R T 40 BRI B0 B ToA T 2 2R M L
T, HIFR T PRI CH SRR BT RE 8RR, IR AT L BRI IX P 5]) . USBIE 51
WEHA — R, ATE H B, S fe IR 0 25 IR 200 2 1 R, TR B Ri L FR R BIR], AN
R EBOOBGT . F P R O AR .

RK3399 USB2.0 Tuning 51 % B

RK3399 USB2.0 % TYPE-CO. TYPE-C1. HOSTO. HOST1 JLPUFh2EAIRL 1, RK3399 Fififf) Tuning 7l L4 A
PAUR LA B

1. AELLETTHE 1 22 MR PT B 1, 20T HE T A (Ut & HE 2 1 B RO 2 1 SQ Mkl 4«
2. fELLETTHE 2 ik FEX S 4L, Pre-emphasize Z2Hut £ 5 HAh Tuning WUANE, 84T 877 ik 70
MEMZSH, ALK Tuning BHZ B R OITHEA T AR SE, Tahim A\ Bl sl B R 8 T o
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BHHUE, SEHNTE E L SR AE RS Tuning Wb A 1R 4.
3. R LB TTHE 3 TP B TR, R MIRIHE 2 AR O LAY o v 4, JF HAL T HE 5 i) Code Output
P8 732 R NS B (R 225 AR

A RK3399 USB2.0 PHY TUNING - O X

RK3399 USB2.0 PHY TUNING

== p— T OTG20Host: o -4 0xfe800424 0x40000000
1 EIEEMEEL]: teEc v SIREARS T | 07620 Devics: io -4 0xf280c704 038000208
1.Pre-emphasize 6.Bypass ODT Driver Strength

[] open pre_emphasize in sop or eop state

1 e hasize in chirp state
open pre_empl chirp 1% - i
5! A | | io 4 0xf774480 0x00070000
INFUT: 16-31 MA¥:31 MIN:16
2.5lew Rate
7.Squelch
o - A
0 S mEA
INFUT:0-3 DEFAULT:Z MaX:3 MIH:0
INFUT:0-15
; 7 0:112.5n¥ 1:150nY 2:87. Smv 31212 EmV 4:100mY 5:137. 5mY
3.Compensation Voltage 6:76nY  T:200mY 8:126mY 9:162. Gn¥ 10:100mY 11:276mV
12:150m¥ 13:157. Gm¥ 14:125nY 15:250mY
0 Sl ik
8.HOST Disconnect Detection
INFUT:0/1 /2567 0 - T
0:200me 1:167.5m¥ 2:2%6mv 6:176my 71162 Gmr =
IFFUT: 0-15
. . 0:62EmV 1:675mV 2:612 Gnv 3:575nY 4:550nY 5:600nY 6:537. GmV
4.Compensation Current 7:500mV 8:600nV 9:650nY 10:587. Sn¥ 11:E50mY 12:575nV
13:62EnY 14:562. Gm¥ 15 :526mY
0 S
Code Output 5
INFUT:0/1 /2567
0:200mv 1:167.5mY 2:225mv 6:176mv  ¥:162. Gmy regmap_write{rphy->grf, 0x4480, 0x00070000);

5.Pre-emphasize Strength

-

0 - A

INFUT:0-7 Mal:7 MIN:0

K2 RK3399 USB2.0 PHY Tuning Interface
RK3399 USB2.0/5 S B SN A

2¢1 RK3399 USB2.0/Z 5 i 24



HESH P

Pre-emphasize WHEE HS Tx Wi &

Slew Rate THHE HS Tx IREIW slew rate

Compensation Voltage TS HS Tx L ARHE S, PR sl AR sy USB IR P ) s
Compensation Current THE HS Tx HIRRHE R, R R HE s AT DASE i USB HR B 1 2
Pre-emphasize Strength WAHE HS Tx TiUh0 HE 5

Bypass ODT & Driver Strength Bypass comp HLE ) HLFH B 3R B RS, W DAY EE USB AR ) e

Squelch WHEE HS Rx R 75 5 (B
HOST Disconnect Detection VAEE HS Wi e, R+ HOST

RK3568 USB2.0 Tuning 51 i3 B

RK3568 USB2.0 3 #f OTG. HOST1. HOST2. HOST3 JLPUFPSM L, RK3568 Ftiif) Tuning AJ LA} LA R L
ezt

1. RSB TTHE 1 Ao MRS T 7R ZEAA I3 0, 20 HE 1 A Bl ay A AE 2 B 3h AR s R SQ Mt 4.

2. 1T RK3568 “- &1 USB PHY #7455 = 16 AL “write_enable bit”, FTLN T By 1k % 4 25 47 25 3L
AASAH DG A L (28 bit BB, FFEH P A EITHE 2 PR AL R I T A7 2% iy & SR B B 25 4785 11
WIGHAE, SENTTHE 2 A 4\ 27 A7 S M e (L HEH

3. TELABITHE 3 IEREXT N KIS 4L, Pre-emphasize Z5U& 55 HAh Tuning BUAIE, @ FT 81 7 2k FE T
INE RIS, AR Tuning BUZ @ 8L T HE 5 4RI S5, Fahin NS sl BN ig s mr g
BHHUE, SEENTEE LS B RRTE R Tuning Bih 44 424k .

4, B TTHE 4 I I LR, A O AR R S AR RO R fo Ay 4, R HLAL U JHE 6 FR ) Code Output
oo A2 U R 2 5 AR

ER: FARVGEIE D 2GR EME, WREA FAMAGASE, BEHBOME, TR R
Tuning 58, SINKHT 5506 T3 3OS B A7 A7 488 m SN A A7 S a6 (L RO
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B RK356X_USE 2.0 PHY TUNING

|
O
x

RK356X USB2.0 PHY TUNING

OTG

| mamten:

MBI

OTGL.0Host: 1o -4 Oxfec00424 0x40000000
OTG2.0 Device: io -4 Oxfeclc704 0x8c000a08

1.Pre-emphasize

EHETF S m e |04 0xkla000 | A FFEMR{E 00000004

[] open pre_emphasize in sop or zop state

[ open pre_smphasize in chirp state

5.S5quelch

2 io -4 Oxfel8a0004
RIS Y

0 -

A TFIFEVRE
io -4 Oxfe8a0008

i

sjrI
=

4

ik io0 -4 Oxfe8a0000 0x00000000

o

2.Eye Height

EETIER S | o -4 Oxfe8a0030

IRFUT:0-F
0:400my 1:360mY 2:350mv 3:555mv 4:412 Bmy 5:42Bmv 6437 Bmv
7 2 450mr

#i A ZrFEs4a1{E |00000001

]
|

53I
=

Sw ||

3.HS ODT Value

TS Sy | o4 0xfe8a0018

b EJ[ ww ||

IFFUT:16—31 DEFAULT:21 MaX:31 MIN:16

$iAZFEFESTRIE 00000022

i}I
=

4.SLEW RATE

o -4 Oxfe8a0000
I TR

A

HATFITENRE
io -4 OxfeBa0038

!

Input: 0-15 DEFAILT: 12

0:112 BV 1:180mY 2:87 Em¥ 3: 162 Bm¥ 52137 BV &:7Bm¥ ¥7:150mV
8:126mY 9: 162 Em¥ 10:100mY 11:176m¥ 12:160mV 130187, BmV
14:126m¥  15:200mY

6.Host Disconnect Detection

EEE TR G S | io -4 0xfeBall3c

Input: 0-15

0:62EmY 1:676mY 2:612. Bmv 3:E7EmY 4:550mY &:&00mY 6:537.5mV
7:500mY &:600mY B:650mY 10:537. 6mY¥ 11:5680m¥ 12:575mY 13:6Z6mY
14:562. 5mY  15:525mY

#iAZFTFSEVATE | 00000068

7.B_SessionValid

I ESR S | o -4 OxfeSal034

IRPUT:0=7 DEFAULT:O MAX:7 MIH:0

#iAZFTESYATE 00000000

Code Output

b B[

INFUT:0-7 TLEFAILT:0

M7 MIN:O

reg = readl{rphy->phy_base + 0x0000);

reg &= ~(0=07 << 0); 6
reg [= (0=00 << 0);

writel(reg, rphy->phy_base + Ox0000);

K3 RK3568 USB2.0 PHY Tuning Interface

RK3568 USB2.0 £ S AB SN A

RK3568 FtitLigfit 7 USRS 4%, fu4E USB2.0 SQ V%, USB2.0 M B{E % USB2.0 W A I s 4 1

# . USB2.0 B_Sessionvalid %%,

RK3568 USB2.0 SQ &%

USB2.0 SQ %% 3= 2L % USB2.0 {5 S TINE . IREmE. Slew Rate. YXzhss 4%,

#2 RK3568 USB2.0 SQ & 5 i 24




HESH P

Pre-emphasize WHEE HS Tx Wihn &
HS Eye Height T HS Tx BRI =
% ODT 45Q P, HAEMA, ODT kN, BRI &gk, EFE
HS ODT Value
SN FS/LS [ slew rate
Slew Rate WHEE HS BRI slew rate , {HE AR R/
Squelch WHEE HS Rx 1 75 8] {EL

HOST Disconnect

. PR RE, R T HOST
Detection

B_Session Valid W VBUS DET B, R AT Device

RK3568 USB2.0 M 75 ] A i B

A KR R . PR USB 4R451% 8 High-speed 4N, ToikgliEF Mt o MR ] LSRR 5
USB Mt {5 USB PHY (X107 [ (i — B BRIA N 150 mV, 4 FBHPTEC R USB Zk4iit, USB IEH {5 5 R {E
SERAFIRTE, HEBICT 150 mV i), BT a8 ER (5 52 ER S A B T . Bl L& 24 1 FEIC USB2.0
PHY FME S M, —Menl DA% )y 125 mV 83 112.5mV, i) LUk Squelch Tuning B3 .

RK3568 USB2.0 M JT il 157 {1 i &

b7 A 3000 %1 3 % m LA T Host Disconnect Detection Tuning 243, Rockchip “F-4 USB Host i 1R 5] USB 4h
WHEWT:

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, bcdDevice=
.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

= == B = =

Rockchip *F-4 USB Host it [T T USB #h i H G R
[ 985.341233] usb 1-1: USB disconnect, device number 2

1) LA USB2.0 #h i

24 USB Host #k#s USB2.0 4h&, JoizAaill 2T (Ffst USB AR AN AT EN DL BRI PR H 8D, SR AT BL
FR W~ BRI -

1. JF)8 EOP HIfin=E (SDK BRI EOP HITUINE) , JT )5 EOP T Az & anl&l 4 Firos.
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B RK356X_USB_2.0 PHY TUNING - O

RK356X USB2.0 PHY TUNING

1%3; kit ) E . . OTG10 HD!.FZ 1o—ll}xfoc{r|).lz4 040000000
BN ot MHAEES: | OTG2.0 Device: io -4 fxfeelc704 0x8c000a08

1.Pre-emphasize 5.Squelch
EEETERGS | o -4 0xfe8a0000 HiANFTFETEE io -4 Oxfeda0004
EREFSEA S FAFFSENEE

open pre_emphasize in sop or eop state io -4 Oxfe3a0008

Uit

[ open pre_emphasize in chirp state

[[] open pre_emphaseze in non_chirp state

| wi

s‘kI
=

‘ | Input: 0-15 DEFAULT: 12
0:112,En¥ 1:150n¥ 2:87.5n¥ 3:162. En¥ §:137.5nV 6:75mY 7: 1500V

%4 JF 5 EOP Fithn &
2. J&/)y USB Host sl 4L
ER:

o 48 Rockchip “F & T8 %A HATEOPTUINE f3/E, 7 Z0E Step 1555, BAK DL T H T MiE;

o 5 Stepl #AE L BB BRI, 4 75 Z1E Step 2R i Step2 M#EAE;

o Step2 Y/ FFAS I B AELATAE — 52 ARG, S B 4 S8 USB A LA IE 5 18 FH P R A E ST
BT AR P w5 B e KU

2) USB2.0 #h ik 7% Wi I

7 USB Host 3% USB2.0 AMRAE 1L H TAE A A S HWOT, FA A Lzl Kk USB Host MW R Il B (E .
B:

o FEANEFTA [ H T A PR i A DN R AR A SR R, AR SE 2 S L /S USB A B B ) i el B A P )
AR R BN, P AR — B S 1)t 5 H A0 25 8 B A I R

 Rockchip 7 SDK BRIk &% EOP HOTIANEL, T LA AN 75 ZE0C B 75 4745 15 25 R PAZ 4R AT

o SERIT AN RAE R R AAAE — 8 AR, n SR B3 2 2 2 Host el 21 USB A Wi T4 11 L,
it DAL 75 2 S XU

RK356X USB2.0 B_Sessionvalid &%

B_Sessionvalid V% 5T PC k- 5A] USB Device (fi1: ADB/MTP)mi #1551 USB Device & S (131
G BT AT DA R b T, PR R R I . BRIAME N 3'b000, ZIHCH 3'b111 (SEUEH7) 5
3'b101 (ZHEEFES) . S5 USB Device 343 26 W A A4 ] | 3= B4 3 Fihe

o Vbus H KR (—BIET 4.7V &5 HBL A ) .
e USB_AVDD1VO 4 K, i USB_AVDD1VO a5 1.2V, S5 PHY KA %] Bvalid A %Us 5.
o Logic RS AR, FEUSB i 8s T/ERS .

RK3588 USB2.0 Tuning 5T 1t B

RK3588 USB2.0 3 #f TYPE-CO. TYPE-C1. USB2.0 HOSTO. USB2.0 HOST1 JLUFp2A14% 1, RK3588 USB2.0
SRR Tuning AT A B0 R JLAN B

1. AELLETTHE 1 Ze MR PT B 1, 0T HE 1 A O It HE 2 B Zh A2 ot B SQ il 4
2 FELL T HE 2 Rk XN S KL, A FEhd A BCE S BT SR 2 AU, S EGm A DL RS
R TEREAS Tuning T A 24t
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3. R TTHE 2 T AN R, fsRA M AOAE e AR ON R fo A4, JF HAL BT HE 3 ) Code Output

PR 2 A NS L ) 25 25 4K

B RK3588 USBE2.0 PHY TUNING

RK3588 USB2.0 PHY TUNING

T | memusgn: o

v hsdan<

OTG2.0Host:  io -4 Oxfc000424 040000000 ~
OTG2.0 Device: io -4 Oxfc00:704 0x8000a08

1.TXRISE

2 [ Bl ] |

IFFUT:0-3 DEFAILT:1

0:+2 19%  1:0% 2:-1.33% 3:-3.24%
HS Tramsmitter Rize/Fall Time Adjustment
highspeed waveform.

Thiz bus adjusts the rize/fall times of the

2. TXPREEMPAMP

b [ ]

INFUT:0-3 DEFAULT:0

Deocile premmplesiis Dok proemphesis
2:2x pre—emphasziz 3:3x pre—emphazis
HS Transmitter Fre—Emphasis Current Control

3. TXPREEMPPLUSE

OGS

INPUT:0-1 DEFAULT:0
0:2x, long pre—emphasis cwrent duration

1:1x, short pre—emphasis current duration

Thiz signal contrels the duration for which the HS pre—emphasis cuwrrent is sowreed
ontoDF0 or IMD(FFEETHFREEMANE f52E5)

4. TXHSXV

OGS

IFFUT:0-3 DEFAULT:3

0:H.6fm¥  1:-9.2n¥  2:+11.08n¥  3:0

Transmitter High—Speed Crossover Adjustment. Thiz bus adjusts the woltage at which the
DFO and IMD siznals cross while transmitting in HS mode.

5. TXVREF

b Bl ]

INFUT:0-15 DEFAULT:é&

0:-13 75% 1:-9.51% 2:-7.55% 3.5 69% 4:-5 92% B:-1 96% 6:0% T+ BE% B:+3. 92% 9
+5.89% 10:+7.95% 11:49.51% 12:+11.78% 13:+13. T4% 14:+17 66% 16421 63%

HZ IC Voltage Level Adjustment. Thiz bus adjusts the high—speed DC level voltage.

6.5Squelch

O

INFUT: 0-7 DEFAULT:3

0:+15.68% 1:+10.51% 2545, 14% 3:0 4:-5 41% 5:-10.53% 6:+15.93% 7:-21. 12%

This bus adjnsts the voltage level for the threshald used to detect valid high-spesd
data.

7.TXRES

TG ]

INFUT:0-3 DEFAULT:1

0:+3.230hn  1:0chm 2:-2. Golm 3:—4. Tdohm

USE Source Inpedance Adjustment TIn some applications, there can he significant series
resiztance on the D+ and I- paths between the tranzceiver and cable. This bus adjusts
the driver source impedance to compensate for added series resistance on the USE

8. TXFSLS

= (S

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

0:-+13 63% 1:+46 34%  3:0% 75 49% 15:-10 33%

Tl s et @i o= codl (Slllerpocd sedlommdd oomea dopetkmen obille dvieg
Ligh

9.HOST Disconnect Detection

L= (T

INPUT: 0-7 DEFAULT:3

0:-5.58% 1:-5.96% 2:—2. 94% 3:0 4:+3.59% 5:+7.05 6:+11. 15% 7:-5. 49%

Thiz bus adjusts the voltaze level for the threshold uszed to detect a dizconmect event
at the host

Code Output 3

5 RK3588 USB2.0 PHY Tuning Interface
RK3588 USB2.0 5 5B SH N A

23 RK3588 USB2.0 & 5 i 244



TXRISE %% HS Tx slew rate, A EgAs F T4 R P& E]
TXPREEMPAMP PAHE HS Tx 7000 28 =i

VA HS Tx Tii Tz, B TXPREEMPAMP TUNE
TXPREEMPPLUSE ik T T2 b RIS SE TR

JEA AR
TXHSXV V% HS Tx DP/DM 22 X i, LI %2 06 1 A5 4K,
TXVREF VR HS Tx DC HLJE, A RAB 2 S5O R PR
TXRES TR HS Tx FEHT, PR R IR R/ BT T BRI 1)
TXFSLS VAEE FS/LS Tx BABT, P SCRHR EIE AR b TR B 8]/ 58 S B/ o 2 b

HOST DISCONNECT

R TR T A, R
e VAW A RME, R+ HOST

RK3588 USB3.1 Tuning 1a i) B

RK3588 USB3.1 % USB3-OTGO (USB3&Dp CombPhy0) . USB3-OTG1 (USB3&Dp CombPhy1) . USB3-
HOST2 (USB3&PCIE&SATA CombPhy) Jt:=F &7z (11 Tuning, RK3588 USB3.1 i) Tuning A EA4r A LA
TN PEE:

1. FEAL BT HE 1 MR ZMARA 3 0, 207 AE 1 A il ay A AE 2 H 3l A B R SQ Mk 4.

2. W2t USB3-0TGO/1, K28 CombPhy0/1 SCRFIEIAI I, Fr LARALIRLL AT E2 R, e AN EELEF
17 #5106 2 LUKEL CombPhy0/1 (91E R IHI{E &, B I A7 2 EIEN N FF A7 a5 O, %5 %
B A2 OXCx B3 0x3x, HIME DR s . RS A AAE R M GBF RATE Type-C #1028
), iESERIIN USB 2k O & AR USB3-0TGO/1 #2110, HIfZ1k CombPhy0/1 #EAN TARIRZ, Hi
NEEE AT AE 2 10 2

3. UM USB3-HOST 211, &ML L0t HE 2 (2B 98, B A4 HE 3 Hh ) START #8 R0,

4, ik START ¢85, W&t USB3-0TGO/1 11, WIS A/l ff) USB3-OTGO/1 #H% Tuning I (1) “#f i\ " 4%
oA, WL EITHE S B, 1AM USB3-HOST2 A2 Tuning IA“HiiN 1% 8 2 k30, 4t HE 6 Fir
Ry RZINR

5. T RK3588 V&1 USB 3.1 PHY #7457 H =1 16 L1 “write_enable bit”, FrLAA T b7 L4 8 1) 75 47 8
H A AR DS BRI SRR L bit BB, TREM A EHE 4 R 3R A S AT A7 85 iy 2 RO 75 A7
FIPIGEME, N T HEALT M 04 N T A7 28 T A HE

6. TEALEJTHE 5 HIE BN RIS HL, s BN sk, F A DU PR o 2 2R O RE ) o 4, JF HLAL B U7 AE 7
1) Code Output #5733 AE BOnt B 9225 A5 .
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RK3588 USB3.1 PHY TUNING

1 %ﬁﬂ“wﬁu - |USB3-OTGO im“iﬁﬁ»% HOST TX: io -4 Oxfc000430 0x0a010340 START 3
MR BB S rag: |- oeseass 2 EaNSTEE: [ | stee
1.TX driver main-tap level (USB3-OTG) 5.Full Txswing and Txmargin (USB3-HOST)

%@U_I_-l
AR RS | o -4 Oxfed8a010 ﬁ‘)\#?‘é&%ﬂ;ﬁé{am 6
5[F [

IKFUT:5-15 DEFAULT:15 MIN:0 MAI:15

J

INFUT:0—4 DEFAULT:0
0:1000m¥  1:1200m¥  2:1100m¥  3:900mY 4:5300mY

2.TX pmos current control (USB3-OTG) 6.Low swing and Txmargin (USB3-HOST)
io 4 Oxfed8a018 |

ENFEFEEGS | i EFFEMEE ik
i -4 Oxfed3allc Q00000eT

INFUT:0-7 TIEFAULT:0
Bk 0:1000mY  1:500mY  2:600mY¥ 3. 700m¥ 4:800m¥ B:900mV¥
6:1100mY 7. 1Z00mY¥

IFFUT:0—7 DEFAULT:7 MIH:0 M7

7.TX De-emphasis (USB3-HOST)

3.TX De-emphasis (USB3-OTG)

io -4 OxfedBa014 |m§ﬁ2§mm§ o

ERRTEGS

N IRFUT:0-2 DEFAULT:O
_ fiih, ‘ ‘ 0:4dbE 1:-3.5dF 2:Ho—deemphasis
INFUT:0/%,/9/11 DEFAULT:O
0:0d6 5:—2 8dB(Recommend to use over 10Gbps speed) 9:—6. 9B (Hot Code Output 7

Recommend to uze) 11:—5dB(Recommend to use over EGhps speed)

4.TX Slew Rate (USB3-OTG)

Faster io -4 (xfadfallc m

| |
-4 Oxfed3a020 DOD00DE0

smEngas |° ‘ | 0 FEENGIE

I

IRPUT:0—7 DEFAULT:4 MIN:0 MALT

/|6 RK3588 USB3.0 PHY Tuning Interface
RK3588 USB3.1{5 S AESHN A

F4 RK3588 USB3.1 15 5 %S4




TX Driver main-tap
level(USB3-OTG)

TX Pmos current
control(USB3-0OTG)

TX De-emphasis(USB3-
oTG)

TX Slew Rate(USB3-
OTG)

Full Txswing and
TXmargin(USB3-HOST)

Low swing and
Txmargin(USB3-HOST)

TX De-emphasis(USB3-
HOST)

ik

WL SS Tx MLk

VA%E SS Tx UL, EEVAE T AN A2 I P

JHE SS Tx £hnE

i #£ SS Tx Slew Rate

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

Low swing and Txmargin Tuning (5 Full Tx swing {EfH—#, &R
7D

Transmitter de-emphasis level configuration.

RV1106 USB2.0 Tuning 51 ¥ B

RV1106 USB2.0 Tuning FHian B fw, SCREMUINE. UM, ODT %, HRmiase., n s e %,
Bvalid BI{E A%, WidF{ER%E . RV1103 BNE 33/ 17 VBUS DET i, Firbh, RV1103 A3Z#F Bvalid BIE
#, HEIHENS RV1106 AHE .
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B RWV1106 USB2.0 PHY TUNING

I
O
X

RV1106 USB2.0 PHY TUNING

[N, , | ineeA 4. | OTG20Host: o4 0xfb00424 0540000000 ~
BiEFEEL:  ore MRS T | 07020 Device: io 4 Dab0eT04 (8c000a08

1.Pre-emphasize

ENEEEAS BT

open pre_emphasize in sop or sop state
open pre_emphasize in chirp state
open pre_emphaseze in non_chirp state

WL

2.Pre-emphasize Strength

e |

IHFUT:0=3 DEFAULT:Z MAX:3 MIK:0

3.HS ODT Value

ENEEEAS BT

EIEE

INFUT:16—31 DEFAULT:25 MAX:31 MIN:16

4.Eye Height

o B[ |

IHPUT:O-7 LEFAULT:3 MAL:7 MIH:0
0:437m¥ 1:480mY 2:486nY 3:462nY 4:470mY (Hot Recenmended) 5:425mV
6:41Z Bm¥ ¥:400mY

K7 RV1106 USB2.0 PHY Tuning Interface

5 RV1106 USB2.0 & 5 124

S.Squelch

EREEFEaS | o4 0xfB3e0064 i EF AT 2R (E 00000020

WL ||

Input: 0-15 DEFAULT: 12
0:112 6m¥ 2:87. 6m¥ 4:100m¥ 9:162 5oV 11:176mV 12:160mY 14:126m¥
15:200mY

6.Bvalid

EREESEsS o4 0010 Hi A TFTE SRR (E | 00000000

Wik ||

IRFUT:0-3 DEFAULT:0
0:2. 52V 1:2.30V 2:2 18V 3.2 7V

7.HOST Disconnect Detection

io -4 Oxff3e0060 00000003

EMEHEEAS | o4 00068 0SB E

i0 -4 Ixff3e0064

0000000

ik

IFFUT: 0-15 DEFAULT:13

0:E2BmY 1:67BmV 2:612 Bmy 3:576mY 4:560mY 5:E00mY 6537 Bm¥ ¥:500mYV
8 :600mY 9:650mY 1OGST. BmV 11:550mY 12:675mY 13:6Z25mY 14:56Z BmV
15:525mY

Code Output




HESH P
Pre-emphasize VHEE HS Tx FUNE, BRARE CHF A

Pre-emphasi :
re-emphasize VA HS Tx U380, %A (7 A EBUN B R g, A B

Strength
W ODT 45Q HFHAE, FAEHCK, ODT HBH#k/N, EREM & EHBC. FH,
HS ODT Value
ANE52m FS/LS (1) slew rate.
, PR HS T IR = . Hodr, 447 4: 470mV 2 [F] iR UES 1) logic & >
Eye Height
850mV
Squelch T HS Rx [ 5 (1
BValid V4% VBUS DET {6, A HT Device

HOST Disconnect

. R RE, R HOST
Detection

RV1109 USB2.0 Tuning 51 ¥ B

RV1109 USB2.0 Tuning FLifitn T frs, SC#F Slew Rate. AR H%e, W @A E. WioTRMERE. RV1126
P4 %5 5 RV1109 A A

B RV1109 USB2.0 PHY TUNING - O X

RV1109 USB2.0 PHY TUNING

g N OTG2.0 Host: io -4 (xfd00424 0340000000
BIEEMEEO: 0t v MBRES: | 070 Deviesto 4 OxtraneTos orse000a0s

1.Slew Rate 4.HOST Disconnect Detection

ENEEEAS S SEERE ENEEERS S EEAE
ol | ol |

INFUT:0-3 [LEFAULT:3 MAX:3 MIN:O Input: 0-2 DEFAULT: 1
0:490mY  1:570mY  2:640mV

2.Eye Height

EREEEAS T
ol |

IFFUT:0—=7 DEFAULT:3 MAK: 7 MIN:O

Code Output

3.Squelch

EREEZAS N FERVAE
e || |

Input: 0-2 DEFAULT: 1
0:%2m¥  1:124n¥  2:15ZmV

8 RV1109 USB2.0 PHY Tuning Interface
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%6 RV1109 USB2.0 1 5% 54

Slew Rate
Eye Height
Squelch

HOST Disconnect Detection

RK3528 USB3.1 Tuning 51 i3 B

i3

W% HS Tx HE Kl slew rate
T HS Tx IREM R .
TRHE HS Rx [0 5 o (i

VB WA R, A T HOST

RK3528 USB3.1 Tuning i FEfw~, X FF Full Txswing and Txmargin. Low Swing and Txmargin. Tx De-
emphasis. Boost Level. RK3562. RK3568 1% 5RK3528 4 A .

B7 RK3528 USB3.1 PHY TUNING

RK3528 USB3.1 PHY TUNING

M mors | Wity [0 nesmso oo

1.Full Txswing and Txmargin

0 Sl A

IRFUT:0—4 TLEFAULT:O
0:1000mY  1:1200mY¥  2:1100m¥  3:2900mY 4:300mY

2.Low Swing and Txmargin

0 Sl A

IRFUT:0-7 LEFAULT:O
0:1000mY  1:500m¥ 2:600mY 3F:700m¥ 4:500mY 5:900mV¥
6:1100mY 7 1200m¥

K19 RK3528 USB3.1 PHY Tuning Interface

27 RK3528 USB3.1 12 5 il 244

3.Tx De-emphasis

s

0 = (RN

IFFUT:0-2 DEFAULT:O
0:—dbE 1:—3 5dF 2:No—deemphaziz

4.Boost Level

&

0 = (RN

IFFUT:0—15 DEFAULT:0 MIN:O MAX:15

Code Output
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HESH iR

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

L .
ow swing and Low swing and Txmargin Tuning (5 Full Tx swing fE/—#f, RERIAANED

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

Rockchip USB PHY Tuning 1A% 4 5.k BH
RK3036/RK312X USB2.0 PHY

RK3036 - & H il 3 ¥ kernel3.10 f A, RIZEIITE kernel/drivers/usb/dwc_otg_310/usbdev_rk3036.c 1]
usb20otg_hw_init() &%+ .

static void usb20otg hw init (void) {
.../*0TG/Host PHY Tuning Code */
}

RK312X *F & ARSI INAE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c [#)
rk312x_usb2phy_tuning() %+ .

static int rk312x usb2phy tuning(struct rockchip usb2phy *rphy)

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

RK3228 USB2.0 PHY

RK3228 *F- 4 K4 #R INAE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c f
rk3228_usb2phy_tuning() &%+ .

static int rk3228 usb2phy tuning(struct rockchip usb2phy *rphy)

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

RK3288 USB2.0 PHY

i+ RK3288 (1) USB PHY IXBHACHS HAT W N AFEIIRRCA, XF B [F) USB PHY &2k (A tASAHE], BT AFE RK3288
TUTH AR AR PRI i 75 225816 % F kernel itk (fEH] kernel-4.4 K LLF JAST) Kernel Version #i 4% 4.4, T
kernel-4.19 K UL ERRAH) Kernel Version #BiE# 4.19, EFEAFR kernel fRAAAY & A= AR AL A% AR —F¢
e, XA o A SRS/ .
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RK3288 kernel-4.19 x4

RIS INAE kernel/drivers/phy/rockchip/phy-rockchip-usb.c 1) rk3288_usb_phy_probe_init() B4k R . H
T RK3288 5 3 /> USB ¥t 11, FITLA io fir & HeAk J5 i AN BT 1 75 200 L USB S 11 ik [X 73 AR ) USB 3 1
OTG # MRS A NN T -

if (rk phy->reg offset == 0x320) ({
. /* OTG PHY Tuning Code */

HOSTT 2 ARG A I »

if (rk phy->reg offset == 0x334) {
. /* HOST1 PHY Tuning Code */

HOST2 2 ARG A I T »

if (rk phy->reg offset == 0x348) ({
. /* HOST2 PHY Tuning Code */
}

RK3288 kernel-4.4 i 4
Iz RIL % 4%: kernel/drivers/usb/dwc_otg 310/usbdev_rk32.c

RK3288 1 3 /> USB #ii [, H:rft OTG HMRESIRINAE usb20otg_hw_init() %A, HOST1 KRS IR IN{E
rk_ehci_hw_init() KR, HOST2 HRALESIITE usb20host_hw_init() EECK R -

RK3308B_S/RK3308 USB2.0 PHY

RK3308B_S “F- & KU #s IN7E kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c
rk3308_usb2phy_tuning() %+, 7£ soc_is_rk3308bs() HIWiZ A )JE -

if (soc_is rk3308bs()) {
. /* OTG/HOST PHY Tuning Code */
}

RK3308 T & {3 in7E kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c )
rk3308_usb2phy_tuning() &% i else A 414K 2

if (soc_is rk3308bs()) {

} else {

.../* OTG/HOST PHY Tuning Code */

RK3326S/PX30S/RK3326/PX30/RK3328 USB2.0 PHY
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RK3326S/PX30S 1 & RS 7 In7E kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c [
rk3328_usb2phy_tuning() E&%t, £ soc_is_px30s() FIWi 2 AR .

if (soc_is px30s()) {
.../* OTG/HOST PHY Tuning Code */

RK3326/PX30/RK3328 - & (1% N fE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c
rk3328_usb2phy_tuning() & 1 else HIr %K E

if (soc_is px30s()) {

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

RK3399 USB2.0 PHY

RK3399 7 & RS A INAE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c #
rk3399_usb2phy_tuning() B+ # “if (lof_property_read_bool(node, "rockchip,u2phy-tuning™)” Z . T
RK3399 1 4 4~ USB i I, A TYPE-CO HA1 HOSTO J& T2 PHY (X 4rdhhi:: Oxe450), TYPE-C1 Fl HOST1
J&T 5 —4 PHY (X/rHbhk: Oxed60) o At DA B Hi Tl s 28 575 Z 0 1 25 A7 4 it bk 40 W7 sk X 73 AN [\ ) USB Sy
1,

if (rphy->phy cfg->reg == 0xe450) {
.../* TYPE-CO/HOSTO PHY Tuning Code */
} else {
. /* TYPE-C1/HOST1 PHY Tuning Code */

}
if (!of property read bool (node, "rockchip,u2phy-tuning"))

return ret;

RK3528 USB2.0 PHY

RK3528 1 4 4SS 7R INAE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c
rk3528_usb2phy_tuning() &%+ .

static int rk3528 usbZ2phy tuning(struct rockchip usb2phy *rphy)

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

RK3562 USB2.0 PHY

RK3562 14 4L 7R INFE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c
rk3562_usb2phy_tuning() %+ .
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static int rk3562 usbZphy tuning(struct rockchip usb2phy *rphy)

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

RK3568/RK3566 USB2.0 PHY

RK3568/RK3566 -4 AL LI ff1, ¥ In7E kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c
rk3568_usb2phy_tuning() B4R E. BT RK3568 5 4 4~ USB ¥, FHH OTG AT HOST1 J& T —41 PHY (%
Huhi: Oxfe8a0000), HOST2 Fil HOST3 J& T-—4 PHY (JEihiik Oxfe8b0000) . it AR A AR AL BE iy 1 75 2 b 3
17 eI HEAT I X 20 AR [F ) USB 3 1. OTG $: A HOSTT 42 LARES IR Il

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

HOST2 A1 HOST3 ARG A Inan F

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

RK3528/RK3562/RK3566/RK3568 USB3.1 PHY

RK3528. RK3562. RK3568 1> USB3 ¥ NfE kernel/drivers/phy/rockchip/phy-rockchip-naneng-
combphy.c LX) combphy_cfg ekt

RK3528 *J- G ACHL 7R IN7E rk3528_combphy_cfg s3I R AL E .

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 */
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 - 5/ INAE rk3562_combphy_cfg s in A E .
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case PHY TYPE USB3:
/* Set SSC downward spread spectrum */
val = readl (priv->mmio + (0x1f << 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 V& AL &L, ARSI IN#Erk3568_combphy_cfgik i an 7 &

case PHY TYPE USB3:

/* Set PLL KVCO to min and set PLL charge pump current to max */
writel (0x£f0, 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 “F-& USB2.0 PHY Tuning FIREZAINAE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c SCEEH)
rk3588_usb2phy_tuning() %+ . HTRK3588 15 TYPE-CO. TYPE-C1. HOSTO. HOST1 #£ 4 /> USB i1, 4
AN X 3R rphy->phy_cfg->reg (e A, ARSNGB R -

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

} else if (rphy->phy cfg->reg == 0x4000) {
.../* TYPE-C1l PHY Tuning Code */

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

} else if (rphy->phy cfg->reg == 0xc000) {
.../* HOST1 PHY Tuning Code */

RK3588 USB3.1 PHY

RK3588 USB3-OTG 5 USB3-HSOT R mAr EAE, Wi R izs.

RK 3588 USB3-OTG Ui B i B
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USB3-OTG ff] PHY Tuning H Fif & A 26480 USB2.0 L1 TH T Tuning R0, RIHACES AT AR T
kernel/drivers/phy/rockchip/phy-rockchip-usbdp.c S rk3588_udphy_init() BECK 2

ret = rk3588 udphy status check (udphy) ;
if (ret)

goto assert phy;

.../* USB3-0OTG PHY Tuning Code */

return 0;

RK3588 USB3-HOST/RHE i B i B

USB3-HOST (1) PHY Tuning XA INTE kernel/drivers/phy/rockchip/phy-rockchip-naneng-combphy.c SCf4:#)
rk3588_combphy_cfg() i %+

case PHY TYPE USB3:
/* Set SSC downward spread spectrum */
val = readl (priv->mmio + (0x1f << 2));
val &= ~GENMASK (5, 4);
val |= 0x01 << 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 “F- & AL A INAE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c
rv1106_usb2phy_tuning() %+ .

static int rvl1106 usbZ2phy tuning(struct rockchip usb2phy *rphy)
{
.../*0TG PHY Tuning Code */

RV1109/RV1126 USB2.0 PHY

RV1109/RV1126 ¥ & AL INAE kernel/drivers/phy/rockchip/phy-rockchip-naneng-usb2.c i
rv1126_usb2phy_tuning() s %+ .
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static int rv1126 usb2phy tuning(struct rockchip usb2phy *rphy)
{
if (rphy->phy cfg->reg == 0xff4c0000) {
.../*0OTG PHY Tuning Code */
}
if (rphy->phy cfg->reg == 0xff4c8000) {
.../*HOST PHY Tuning Code */
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