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Rockehip Introduction USB SQ Tool

1. Rockchip USB PHY 15 5 1 415 W]

2. Rockchip USB SQ TOOL #itifi i
2.1 Rockchip USB SQ TOOL - 7t i ]
2.2 RKI1808 USB2.0 Tuning % fi 5 B
2.3 RK3399 USB2.0 Tuning %t ifi it 1
2.4 RK3568 USB2.0 Tuning %t it 1]
2.5 RK3588 USB2.0 Tuning %5
2.6 RV1106 USB2.0 Tuning 5 fi i3 B
2.7 RV1109 USB2.0 Tuning %[ i5 W]
2.8 RK1808 USB3.1 Tuning 5[5 #
2.9 RK3399 USB3.1 Tuning % i 5 B
2.10 RK3528 USB3.1 Tuning Jt i i
2.11 RK3588 USB3.1 Tuning %15 ¥

3. Rockchip USB PHY Tuning fUHS A= B 5 )
3.1 RK1808 USB2.0 PHY
3.2 RK2118 USB2.0 PHY
3.3 RK3036/RK312X USB2.0 PHY
3.4 RK3228 USB2.0 PHY
3.5 RK3288 USB2.0 PHY
3.6 RK3308B_S/RK3308 USB2.0 PHY
3.7 RK3326S/PX30S/RK3326/PX30/RK3328 USB2.0 PHY
3.8 RK3399 USB2.0 PHY
3.9 RK3528 USB2.0 PHY
3.10 RK3562 USB2.0 PHY
3.11 RK3568/RK3566 USB2.0 PHY
3.12 RK3576 USB2.0 PHY
3.13 RK3588 USB2.0 PHY
3.14 RV1103/RV1106 USB2.0 PHY
3.15 RV1109/RV1126 USB2.0 PHY
3.16 RKI1808 USB3.1 PHY
3.17 RK3399 USB3.1 PHY
3.18 RK3528/RK3562/RK3566/RK3568 USB3.1 PHY
3.19 RK3576 USB3.1 PHY
3.20 RK3588 USB3.1 PHY



1. Rockchip USB PHY /& 5 % 1% 81

1 USB HERTESL bR g5, B EIME 5 RS AH G il R, ] DL O AR 1 #2503 B 4F Tuning
USB PHY ZF 748 KAR VS5 A . Tol R B AR AL i, GRSl USB BRI, HR4HR
BIAR R 25 k20 AR USB PHY 155 . A SCRY UL I Rockehip USB SQ Tool &R AEMAL T, AT LA
A ESEEN T H L) USB i) #2:

o USB R B 4m Ik < I i) 7 5

o USB MR IRE (J: {55 & nl e PHY T 72 )l 3 B A s R I8
o USB A& BB LR HWIT;

o USB HEZAMBHs oA N 2 Wt 241

ER: T USB {5 5 HC F AR BRAE A A ¢ RARH R, Lodn: USB B REzE . ik ERK,
USB 7E LB TR REE, FrUEE] USB {5 SR MRy, Nz il e RO . WA el
PEABTCIE AR OL T, B R AT B AR (S 5 T

2. Rockchip USB SQ TOOL 51 i B4

2.1 Rockchip USB SQ TOOL 3 5 ¥ B

H# USB SQ Tool 7E USB2.0 /] Tuning S £FfI°F- &4 : RK1808. RK2118. RK3036. RK312X.
RK3228. RK3288. RK3308. RK3308B-S. RK3326. RK3326S. RK3328 (RK3328 H i K ¥ USB2.0
OTG LA J% USB2.0 HOST I1ff) Tuning, USB3.0 ff] U2PHY B A %) . RK3399. RK3528. RK3562.
RK3566. RK3568. RK3576. RK3588. RK3588S. RV1103. RV1106. RV1109. RV1126. PX30.
PX30S. USB3.1 Tuning SZ#HI°F&4: RKI1808. RK3399. RK3528. RK3562. RK3566. RK3568.
RK3576. RK3588. HAth &R AEE M. % THHAMUEH T Windows & .

Rockchip USB SQ Tool T T A: hitps://redmine.rock-chips.com/documents/113

M ifi ¥T7T Rockehip USB SQ Tool.exe 31, & %7 LIE B2 Gk i, WK 1R, sdirFaik
PSR, RIATEE A BT & R B A .
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B ' Rockchip USBE SO Tool V1.7 — O et

wikFFE:
USB2.0
EEK1308 EEK2118 EE3036 BE312X EE3228
EXK3233 EXK3308 EEK3303B-5 EXK3326 EK33268
EK3323 EE3300 EEK3523 EEK3362 EE3566
BE3363 BE3376 EEK3588 EE 35883 EV1103
EV1104 EV1109 EV1126 PX30 PX308
USB3.1
EEK1308 EE3300 EK3528 RE3362 BE33566
BE3368 BEK3376 EEK3588

{1 USB SQ TOOL Main Window

A L5 1) PHY Tuning FHif /2 —EH, AR DI —AF 6 8B #E4T 3 9]. USB2.0 PHY Tuning 5[
NI LFE 1, USB3.1 PHY Tuning 172~ W3 2.

%1 USB2.0 PHY Tuning T 7~ 41

USB2.0 PHY Tuning 5 1

:le S
- il
RK 1808 USB2.0 Tuning Fi[f]
RK1808
s
RK3036. RK312X. RK3228. RK3308. RK3326. RK3328 . RK3399 USB2.0 Tuning % [f]
RK3399. PX30 1 1
RK3308B-S. RK3326S. RK3528. RK3562. RK3566. RK3568. RK3568 USB2.0 Tuning F{fil
PX30S P

RK3588 USB2.0 Tuning FL1fl
g

RK3576. RK3588. RK3588S

|

RV1106 USB2.0 Tuning Ft[f
i A

RV1103. RV1106. RK2118

RV 1109 USB2.0 Tuning FL1H]
Tt e

RV1109. RV1126



262 USB3.1 PHY Tuning 7T 7~

& USB3.1 PHY Tuning 5 1 7~ 1

RK 1808 RK 1808 USB3.1 Tuning i [f] i i
RK3399 RK3399 USB3.1 Tuning 7 [ i) 1
RK3528. RK3562. RK3566. RK3568 RK3528 USB3.1 Tuning 7 [fi i I
RK3576. RK3588. RK3588S RK3588 USB3.1 Tuning 7 [fi i W]

R PHY Tuning W44 08 T8 TR (G5 BEAT A8, LA 0 11 T AT 80 BRIV i sl Toikin 2
ZORKINEOLR, BIFR T AP REHE CF LS B iR 8 T e 45 SRR, 84w DL 2R Bk X
SBTR) o USBIE S HMBERAT € MRS, ArTE H R, b el iR B 45 iR 5 2508 =2 108
B, WEEIRE TR, AR B . P O

2.2 RK1808 USB2.0 Tuning 531 % B

RK 1808 USB2.0 Tuning FLI 41 K Efi~, Fif i Tuning 7l 5 RK3568 “F- 4 [ USB2.0 Tuning JiAH[F, R~
[ .2 AL 7EF RK1808 ~F- & [JUSB2.0 PHY 73 47-#% 1 5 16 £ [ “write_enable bit”, AT LAJC 7 S MU 25 A7 28 11
YIUE(E . RK1808 USB2.0 155 A% S 45 (1) 1d W 1 WL 5 82 RK3568 USB2.0 Tuning Y [A1 15 ] FH5 Z 4000
B

B RK1808 USB2.0 PHY TUNING — O X

RK1808 USB2.0 PHY TUNING

o o OTG2.0 Host: o -4 0xfd000424 0x40000000
BEEIEEL: ote v MIFEEES ;| OTG2.0 Devics: io -4 0afd0c704 0s8c000a08

1.Pre-emphasize S.Squelch

[] open pre_emphasizs in sop or sop state
[] open pre_emphasize in chirp state A

[] open pre_emphaseze in non_chirp stats

IHFUT:0-15 DEFAULT:12

i 0:112. &6mV 1:180m¥ 2:57. Bmv 3:162 EmY 4:100m¥ B:137. Gm¥
6:76nY  7:160mV &:126n¥ 9:162 Bm¥ 10:100m¥ 11:17EmV
12:150m¥ 13:187. 6mY 14:126n¥ 15:200mY

2.Eye Height

WA ‘ ‘ 6.HOST Disconnect Detection
THPIT: 0-7 TEFAULT:0 fih |

0:400nY 1:475nV 2:350my 3:500nY 4:412 EnV 5:425n¥ 6:437. GnV

7 4E0nY IHFUT: 0-15 DEFAULT:13
0:625nY 1:675nY 2:612 Env 3:575mV 4:550nY 5:600mY 6:537. GmV
7:500nV 8:600nY 9:650m¥ 10:587.EnV 11:550nY 12:575m¥
13:625nY 14:562 5n¥ 15:526mV

3.HS ODT Value

we | | 7.B_SessionValid
INPUT:0-15 DEFAULT:S MAK:15 KIN:O Wi |

INFUT: O—7 DEFAULT.O

4.Slew Rate

_ Code Output

INFUT:0-7 DEFAULT:3 M7 MIN.O

€2 RK1808 USB2.0 PHY Tuning Interface
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2.3 RK3399 USB2.0 Tuning 51 i} B

RK3399 USB2.0 37 #F TYPE-CO. TYPE-Cl. HOSTO. HOSTI 3:PUfRAE T, RK3399 FL1H A Tuning
FELSR B R LA BR:

L FELLETTHE 1 22 MG P /5 ZEM A% 11, 2065 HE LA M A I A KE 2 1 3 28 BOnt 2 SQ ik

I A
4o

2. FELL BT HE 2 WPk BN N S5, Pre-emphasize 8k F 5 HAh Tuning ANFE, @TFTH#IR TR
EBETOINEMZE, HAD Tuning WU 8T AL BT HE4F IR RIS, Fahfm NE#E S
RS AT R S EE, SHE TG B L S B RR AE R Tuning R A R4

3. s AL T HE 3 H ) B R, A DN IR 2 AR O R do w4, IR HLALE T HE 5
Code Output #7322 A2 Bk B (1) 2 2% A0

B RK3399 USB2.0 PHY_TUNING — O X

RK3399 USB2.0 PHY TUNING

. . OTG2.0 Host: o -4 Oxfe800424 0540000000
R e o B - | X o A
1 B EL] . TveECo MRHARS T | 0TC20 Device: io 4 0xf80c704 0x8c000a08
1.Pre-emphasize 6.Bypass ODT Driver Strength

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

INFUT: 16-31 MAX:31 MIH:16

g ‘ ik | o -4 Ox£F774480 0200070000

2.5lew Rate

ﬁ%.\u‘\
INFUT:0=3 DEFAULT:3 MAX:3 MIH:O

IHFUT:0-15

0:112.6mY 1:160mY 2:87.6mv 3:21Z. 6mV 4:100mY B:137. EmV
6:7om¥  T:200mY 8:12&mV 9162 Bm¥ 10:100m¥ 11:226m¥
12:-180mY¥ 13:157. 5mV 14:126m¥ 15:260mY

8.HOST Disconnect Detection
IHFUT:0/1/2/6/F - TALA ‘
0:200mv 1:187. EmY 2:226mv 6:17Emy ¥:162 Bmv

INPUT: 015
) - 0:625nV 1:675nV 2:612. Env 3:576nV 4:550nV 5:600nY 6:5537.En¥
4.Compensation Current 7:500nY 8:600mY 9:650nY 10:5587.5nV 11:550nV 12:575nV

13F:625mY 14:562, En¥ 15:525mY

IHFUT: 0/1/2/6/7
0:200mv 1:187.Bm¥ 2:228Bmv 6:17Bmv 7T:162 Bmv

7.Squelch

3.Compensation Voltage

Code Output 5

regmap_write(rphy->grf, 0x4480, (=00070000);

S.Pre-emphasize Strength

o E[w ]|

IHPUT:0—7 MAX:7 MIH:D

K3 RK3399 USB2.0 PHY Tuning Interface
RK3399 USB2.0f5 5 B S i/ A

3 RK3399 USB2.0(Z 52 ¥
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HESH 1B

Pre-emphasize JAHE HS Tx TINE

Slew Rate W HS Tx IREIHY slew rate

Compensation Voltage YA HS Tx HRRSHE A, SR P LA e USB IR ) e
Compensation Current WHHE HS Tx HRHE R, A SARHE AU LA i USB HR B e
Pre-emphasize Strength JAHE HS Tx 7N & 58

Bypass ODT & Driver Bypass comp HL%H [ HLH B 2 A% d i, mT LL%E USB AR B &
Strength i3

Squelch L HS Rx 0 7 R

HOST Disconnect Detection WHEE HS WA (s, R AT HOST

2.4 RK3568 USB2.0 Tuning 51 i} B

RK3568 USB2.0 37 f OTG. HOST1. HOST2. HOST3 JLPUFAI BT, RK3568 FLHi ) Tuning 7] LA%»
HNELF A BR:

1 R HE 1 A e B a5 MR8 O, 2005 HE 1 A i Ity 2 HE 2 E 30 AR Bt B2 SQ
AT

2. BT RK3568 V-5 ] USB PHY %1728 5 16 11 “write_enable bit”, LA T B 14 18 4 (1) 25
FEAS AR A AR BRI B () HELL bit ([EE N, FEMH G HE 2 i b s 7 28
A IREUNT L 27 A 2% BIWTAEME, A TJTHE 2 < N\ 7 A7 S A e (E HE

3. FEA A TTHE 3 kB M AISE, Pre-emphasize 3% 5 HAD Tuning TR, BT HRI 720
EFEUMERZH, HARR) Tuning DUZ @IS RALLETTHE 5 IR RNSE, FaMABE A
i BN A R S, SR A TEE L& S E R RS Tuning T H 4 440

4. fUHALETTHE 4 H) BN LB, FEA I A 2 AR O B do A, FEHALETTHE 6 HR
Code Output #7323 A2 kT B (1 2 % A0

ER: FASVIGEIE D C2GTRKEME, WREA TaMATASE B EHB0oME, "R
SRR Tuning 458, #EGHT 5500 T30 LS J & 47 4% (B N A8 TR (E AOHE
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i RK356X_USB_2.0_PHY TUNING - O

RK356X USB2.0 PHY TUNING

1 o o OTG2.0 Host: i -4 Oxfccd0424 0540000000
BEENRELN: ot v MhEars: | OTGL0 Device: io -4 Oxfoce704 0x8c000a08

X

1.Pre-emphasize S5.Squelch
EREFFEG S o4 080000 | 5 ZFFEMEE 00000004 2 io -4 Dxfe3aD004 00000083
= — — EREESEGY FATEEVIEE
epen pre_emphasize in sop or sop state io -4 052820008 0000004
3

[] open pre_smphasize in chirp state

0 - A

4 FEih | |io-4 0s£820000 Gx00000000
Input: 0-15 DEFAULT: 12
0:112.5n¥ 1:150n¥ 2:57.5n¥ 3:162. En¥ 5:137.5nV 6:76n¥ 7: 1500V
. §:125n¥ 9:162. 5n¥ 10:100m¥ 11: 1750V 12:150nY 13:187. 5n¥
2.Eye Height 14:125nV  15:200nV

EREFEFESG S o4 0xf8a0030 i AT TFE PR E 00000001

5w | |

- REFFEGS o4 0xfeBal03e i M EF TR VR 1E 00000068
IHFUT:0-F X
0:400mv 1:360mY 2:350mv 3:385mv 4:41Z Bmvr B:4Z5mv 6:437. Bmv A ‘
7 : 460mr

Input: 0-15
0:625m¥ 1:675m¥ 2:612. Bmy 3:575mY 4:550mY 5:600m¥ &:537. Em¥
7
3.HS ODT Value 7:500mY &:600mY B:650mY 10:557.5mV 11:550nY 12 :575mY 13:625mV
14:562. 5mY  15:525mY

]
|

6.Host Disconnect Detection

EREFESE G | o4 Ixfkial0ll i A EFTFEE W46 1E | 00000022

(e ]

INPUT:16-31 [DEFAULT:21 MAX:31 MNIN:16 REEES G S o4 0xR8003 | H R R TRE (00000000

4.SLEW RATE il ‘

IRFUT:0-7 DEFAULT:0 MAX:7 MIN:0

7.B_SessionValid

io -4 (xfe8a0000
ERTESEGY HiATFESEMEE

io -4 0xfe8a0038 Code Output

|
UL

reg = readl(rphy->phy_base + 0=0000);
i rag &= (0x07 << 0); 6
reg [= (0x00 << 0);

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

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

¥4 RK3568 USB2.0 PHY Tuning Interface
RK3568 USB2.0 {5 5 i B S M/ 4

RK3568 FHLHRAL T TSRS H %, A3 USB2.0 SQ %, USB2.0 M B %, USB2.0 Wil
A% . USB2.0 B Sessionvalid % .

RK3568 USB2.0 SQ i %
USB2.0 SQ 1%+ 2% USB2.0 5 5T . HREIm . Slew Rates IXBHTHEESE .

#4 RK3568 USB2.0 SQ 15 5S4



HESH g

Pre-emphasize %% HS Tx TN =
HS Eye Height T HS Tx BE & e B

B ODT 45Q HFHME, MAEMOK, ODT HFHMBE/N, HR P e AR,

HS ODT Value
o {B [E] I 2= iR FS/LS K slew rate

Slew Rate % HS AR K slew rate , {HHEEAE IR/
Squelch WHE HS Rx ¥ 75 R
HOST Disconnect . -

. PR WA AE, ST HOST
Detection
B_Session Valid % VBUS DET Bf&, RHT Device

RK3568 USB2.0 M 75 |5 i %

MK ER K. RERE. HPUECRH USB Z640%#; High-speed M5, Joikhdli IE#MEs o BREF AT LA
FpC %R USB M5 (6. USB PHY FFIE 5 SIE — A ER AN 150 mV, 48 HFHBTECK I USB 2R 46T,
USB IE# 15 S IRESZMAR T E, HEMT 150 mV [, FILATAEEEE S S S EMg S LB T,
GBS AT DU 4 (1 B USB2.0 PHY HIME A I{E, —Mn] LAUR#E Y 125 mV 8 112.5mV, BhIin] Dhdit
Squelch Tuning 203 .

RK3568 USB2.0 b FF 6 i ] 12 i %&
b P A6 0 58] 4134 % ] L i Host Disconnect Detection Tuning £(3%, Rockchip *F-& USB Host 3 115 51
USB #MH &M 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,
bcdDevice= 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

Rockcehip *F- & USB Host % Wi JF USB 4% H BT
[ 985.341233] usb 1-1: USB disconnect, device number 2

1) E¥ER M USB2.0 44 B -

4 USB Host $f8 USB2.0 #M5L, TCikAG Il E T ($4s USB AMBEI AN 24T BT LA B A W 41 H
&) AT RS R AP IR

1. JF/3 EOP T NEE (SDK BRiA<H] EOP fTIINEE) , FF)5 EOP FinEAL & il 5 Araw



X

i RK356%_USB_2.0_PHY TUNING - O

RK356X USB2.0 PHY TUNING

o o OTGL0Host:  io -4 Oxfced0424 0x40000000
BEEFENEEL: ot ~ MER#ES: | 0TG20Device: io -4 OxfeclcT04 0x8¢000208

[] open pre_emphasize in chirp state

[] open pre_emphasezs in non_chirp state

D

1.Pre-emphasize S.Squelch
— RERHESEGY FATESEMRE
I [] open pre_emphasize in sop or sop state I
i

‘ Input: 0-15 DEFAILT: 12
0:112. Em¥ 1:150nY 2:57.Em¥ 3:162 Bn¥ BI137.5mV 6:75mV 7:1E0m¥

K5 715 EOP Tihn=
2. J&/N USB Host F¢ W7 746 0 15 15 ;
FE:

o ¥ Rockchip P& EF0 FE&H W TTEOPTUINE (K #AE, W28 Step 12038, HARLI T HETIE N
i

o A Stepl BAETLHH B OBCERRIEN T, A 7 EAE Stepl [FFEAE_E M Step2 IR

o Step2 Y/ NBT TSI BRME A7 AE — & R, an SR #4380 USB AMATE IEH A R ok A8 B 38T
FiEM, Brol AP R EE AR

2) USB2.0 #} % 5 % Wi 7F

24 USB Host &#2 USB2.0 #MATE IEH TAER KA Wi, AT PLZ23E K USB Host (19 Wi AR il 5
8.

EE:

o AR TR I R WIS A2 DR A B s AL ) 5 R, A AT B 2 AR 2 USB Ak [ & il e #
A AR 555 ]
FEEIN R SR, FTCAOR R % — B2 00 e 5 H A 25 U8 R Uy 4G 0 )

 Rockchip ] SDK BRIAZ ] EOP HITIINEE, At DAME AN 75 BEAC B 25 A7 48 75 255 0 P B A

o ST A I R B RO REAEAE — 2 (R XURS: G SRR 5 i 2 S50 Host TCIEAG I F] USB A3 Wi % 422
BB, BT DU 5 2 s KUK 5

RK356X USB2.0 B_Sessionvalid 1 %
B_Sessionvalid /% £ H T PC JoikiR 7 USB Device (l: ADB/MTP)& #1731 USB Device & X Wi F

RIS . SEA AT DA B I0T, B A R R B (R . BRIAE N 36000, EEINECH 3'b111 (SEGERT)
B 3'b101 (BH0EES) . S E USB Device i3 2 W AR AE ] BR =504 3 Fhe

o Vbus HUEKRME (— MK T 4.7V 25 5 tH LA &) .
« USB_AVDDIVO 8uifi K, 5% USB_AVDDIVO #46 =% 1.2V, FE PHY £l A F] Bvalid A &%
75,

o Logic HUEEUECK R, T8 USB Ffilds TAFAH

2.5 RK3588 USB2.0 Tuning 531 % B

RK3588 USB2.0 % ## TYPE-CO. TYPE-C1. USB2.0 HOSTO. USB2.0 HOST! FLPUfhAI4:11, RK3588
USB2.0 FLHi ) Tuning 7] LAZ3 A LLR JUAN G B8

L AEZLETTHE 1 A2 e AT 5 ZE D4 1, 2007 HE 1A Al iy HE 2 1 B A2 0T 82 7 SQ il

.
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2. ELLEATTHE 2 IR R 24, Il Fah i A 8w i B R SR S8l S A

LAB SR FE RS Tuning T rh 3554 $244E

3. mUR AL HE 2 v B0 BN H B, AR A MU AHE R 2 A RO LY do fir 4, IF HALEITHE 3 P

Code Output #7322 A2 Sk B (1) 2 2% A0

B RK3588 USB2.0 PHY TUNING

RK3588 USB2.0 PHY TUNING

1 MR [T

MU

OTG2.0Host: io -4 Oxfc000424 0x40000000 ~
OTG2.0 Device: io -4 Oxfc00c704 0x8c000a08

1.TXRISE
2 o Bl e ||

IFFUT:0-3 DEFAULT:1

0:+2 19% 1:0% 2:-1.33% 3F:-3 24%

HS Transmitter Rise/Fall Time Adjustment. This bus adjusts the rise/fall times of the
highspeed wareform

2. TXPREEMPAMP

o

WA

IHEUT:0-3 DEFAULT:0
0:disable pre—emphasis 1:1x pre—emphasis
2:Zx pre—emphasis 3:3x pre—emphasis
H5 Transmitter Pre-Emphasiz Current Contrel

3. TXPREEMPPLUSE

o

who |

INPUT:0-1 DEFAULT:O

0:2x, Long pre—emphaziz current duration

1:1x, short pre—emphaszis current duration

This signal controls the duration for which the HE pre—emphasis euwrrent is sourced
ontoDF0 or IMO(FF ESTHFEEEMANE FSHE2)

4. TXHSXV

o

who |

INFUT:0-G  DEFAVLT:3
0:+.6Tm¥  1:-9.2n¥ 2 +11.08mV  3:0

Trensni tter High-Speed Crossover Adjustment. This bus adjusts the voltage at which the
IO and I signals cross while transnitting in HS mode

5. TXVREF

O

6.Squelch

b

INPUT: O-7 DEFAULT:3
0:+15, 68% 1:+10.51% 2:+5. 14% 3:0 4:-5.41% b:-10 63% 6:+16.93% 7:-21.12%
This bus adjusts the voltage level for the threshold used to detect valid high—speed

ata

7.TXRES

G R

INFUT:0-3 DEFAULT:1

0:+3. Z3chm  1:0chm 2:-7 Bohm  3:-4. Tdohm

USE Seurce Impedance Adjustment. In seme applications, there can be significant series
resistance on the D+ and I— paths between the transceiver and cable. This bus adjusts
the driver zource impedance to compensate for added zeries resistance on the USE.

8. TXFSLS

[l e

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

0:+13 F3%  1:46. 34% 3:0% 7:-549% 15:-10 33%

This bus adjusts the low— and full-speed single—ended source impedance while driving
high

9.HOST Disconnect Detection

G ]

IFFUT: 0-7 DEFAULT.3

0:—5.50% 1:-5 96% 2:-2.04% 3:0 443 59% 6. +7. 06 6 +11 16% 7:-5. 49%

This bus adjusts the voltage level for the threshold used to detect a dizcommect event
at the host

INFUT:0-15 DEFALLT:6
0:-13.73% 1:-9.51% 2:-7.05% 3:-5.09% 4:-3.92% 5:-1.96% 6:0% T:+1.96% 8:+3.92% 9:
5. 89% 10:+7.85% 11:+2.81% 12:+11. 76% 13:+13. 74% 14:+17 66% 15:+21.60%

S IC Voltage Level Adjustment This bus adjusts the high-speed DG level voltage

Code Output 3

€6 RK3588 USB2.0 PHY Tuning Interface
RK3588 USB2.0 {5 S HES KN4

5 RK3588 USB2.0 15 S 54




1B

TXRISE JA%E HS Tx slew rate, 7] A8 JF R FEIN[A]
TXPREEMPAMP JHHE HS Tx T 2 R

W HS Tx WNE AR 25t , WM SEF B
TXPREEMPPLUSE

TXPREEMPAMP TUNE J5 7 4 %k
TXHSXV i % HS Tx DP/DM %2 X s FL 1,  eIiA#EC i B AR 10
TXVREF WEE HS Tx DC %, 0 PLBH el 2R R B s (.
TXRES A4 HS Tx FEPT, 7R IR EIEAE /BT B TR

PR FS/LS Tx [EPT, 7] oA iR IS AR/ o T B A Tal/28 S H /o
TXFSLS

= H,
HOST DISCONNECT

R TR A, W
DETECTION R T RGN R 1 Fi-T HOST

2.6 RV1106 USB2.0 Tuning 571 35 B4

RV1106 USB2.0 Tuning S 41 FEFR, SCFREAUNE .. BUNEGRE . ODT M. MRmim%e. s A
FZ . Bvalid BIEHE. Wi RME . RV1103 BN 33/0T VBUS DET i, FTBL, RV1103 AN3CH#F
Bvalid B{H A%, HEABI5S RV1106 HH.


af://n323

B RV1106 USB2.0 PHY TUNING

|
O
X

RV1106 USB2.0 PHY TUNING

HIEEEEIERL:  ote

1.Pre-emphasize

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

we | |

2.Pre-emphasize Strength

v MhE S

OTG2.0 Host:  io -4 Oxffb00424 0x40000000 ~
OTG2.0 Device: io -4 Oxffb0cT04 0x8c000a08

5.Squelch

RSeS| o4 0xibe0064 i IETF S MIEA1E | 00000020

we |

Input: 0-15 DEFAULT: 12
0:112 Bm¥ 2:57. 5mV¥ 4:100mY 9:162 Em¥ 11:176m¥ 12:150mV 14:126mV¥
16:200mY

6.Bvalid

EREEReS | o4 0xf3010c

Hi M\ TFTEE VG {E 00000000

EnEEEaS S\ E T B4 00000051
W | |

IHFUT:0-3 DEFAULT:Z MAX:3 MIN:O

3.HS ODT Value

o Bl ]| |

INFUT:16-31 DEFAULT:23 MAX:31 MIN:16

4.Eye Height

EnEEEaS SN SEEE
| |

IHFUT:0-7 DEFAULT:3 MAL:T MIN:0
0:437nY 1:450nV 2:456mY 3:46Zn¥ 4:470nY (Hot Recommended) 5:425mV
6:412 Em¥ T:400mV

K7 RV1106 USB2.0 PHY Tuning Interface

26 RV1106 USB2.0 15 5 % 54

HESH Eiiipo

Pre-emphasize

Pre-emphasize
Strength

=
4k

we ||

IHFUT:0-3 DEFAULT:O
0:2 B2V 1:2. 30V 2:2 16V 3:2 70V

7.HOST Disconnect Detection

io -4 (xff320060 00000003

REEESRa S | o4 (xf3:0068 i ITTF S AR 1E | 0000008

io -4 (xff3e0064 0000000

s

IHFUT: 0-15 DEFAULT:13

0:626mY 1:67EmY 2:612 Bmy 3:576mY 4:580mY B:600mY &:537. 5mY ¥:500mY
B:600mY 9:650mY 10:557. 5m¥ 11:550mY 12:576mY 13:6Z5mV 14:562. EmV
16:5Z5mY

Code Output

% HS Tx BN, BUARCE CITRA

A% HS Tx BUNESERE, w4 RAETINEI G5, 4 R4

A% ODT 45Q HBHAE, fAERA, ODT HFH#/N, IR EF & E iR,
FH, A5 FS/LS H slew rate.

HS ODT Value

W HS Tx IRERIEE. Hor, #4967 4: 470mV D20 A B ARAIE S Fr 16 Togic H

Eye Height I > 850mV

Squelch VAHE HS Rx [ (E
BValid 1% VBUS DET Hi{H,
HOST Disconnect

] T A R M

Detection

AT Device

ST HOST



2.7 RV1109 USB2.0 Tuning 571 3% B4

RV1109 USB2.0 Tuning F- I #01 F EIFTs, SCHF Slew Rate. BREVHRE. M E TS, Wi M 0%
RV1126 %351 5 RV 1109 AH[A .

B RV1108 USB2.0 PHY TUNING - O X

RV1109 USB2.0 PHY TUNING

R . U] sparaa. . |OTGL0Host: io 4 0400424 0540000000
BRI ERL] . ote M. | 0720 Deviceio -4 OxfEd0cT04 Ox8c000a08

1.Slew Rate 4. HOST Disconnect Detection

EREEEAS SN SEEE EREEEAS SN SEEE
wi || I |

IHFUT:0-3 DEFAULT:3 MAX:3 MIN:0 Input: 0-2 DEFAULT: 1
0:490mY  1:670mY  2:640mV

2.Eye Height

Code Output
EREEEaS ST EENRE
Wi | |
INPUT:0—-F DEFAULT:3 MaX:7 MIN:0O
3.Squelch
EnEHEaS HASHEEMME
Wi | |
Input: 0-2 DEFAULT: 1
0:92m¥  1:124m¥ 2:15ZmV
18 RV1109 USB2.0 PHY Tuning Interface
F7RV1109 USB2.0 15 S S %
TS P
Slew Rate % HS Tx IR EF slew rate
Eye Height JHHE HS Tx IRE &
Squelch A HS Rx FM A R{H
HOST Disconnect Detection PR WA R AE, R AT HOST

2.8 RK1808 USB3.1 Tuning 531 % B

RK 1808 USB3.1 Tuning S W1 K Effz~, 3 Tx driver voltage. Tx driver swing. Tx driver pre-emphasis
strength.


af://n353
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*

B RK1808 USB3.1 PHY TUNING - O

RK1808 USB3.1 PHY TUNING

io -4 0xFE384008 O
EEENEEL:  ussore « A dS: io 4 04000430 0502010340

1.TX driver voltage 3.TX driver pre-emphasis strength

. - io -4 Oxff3821b8 0x00000062
SHE s | o4 (xff3821ac i Ox00000007
io -4 Oxff382088 Ox00000033
w | |

L2t
IHFUT:0-3 DEFAULT:0 MIH:0 MAX:3

INFUT:0—3 DEFAULT:1 MIN:0 M3

2. TX driver swing

| |

INFUT:0-15 DEFAULT:6 MIH:0 MAX:15

Code Output

HE: RKBBEENTAENRSS . F—®% (15 "0xc") 2ATFHAEE CPL test pattem - —HIERT > Wik, AEGS AL ERS A BINRL
1 CPO &, CP1 test pattem NI FRAT, FRABIMTHE @S (B15 "0xc") » HBLTERINT:

LIEFEINEET > AT "io £ 0xfd000430 0x02010340" &% »

2 MR E R EFRE MY CPI pattern MIHIBRE QAT 4T "io 4 0xfF384008 Oxe" i o

K9 RK1808 USB3.1 PHY Tuning Interface

#8 RK1808 USB3.1 {2 5 iH 5

HESH ik
. TX driver output common mode voltage tuning, tune the common voltage of
TX driver voltage ) o
TXP/TXN differential signals
TX driver swing TX driver swing tuing
TX driver pre-

. TX driver pre-emphasis strength tuning
emphasis strength

2.9 RK3399 USB3.1 Tuning 531 % 8

RK3399 USB3.1 374 OTG0O. OTGI FFff% 126%, RK3399 USB3.1 FLH ) Tuning 7 LAZ> ALK JLANE

%

L AELL T HE 1 A2 M 5 Bl 0, AT HE 1A It a2 HE 2 B SR O 2 SQ ik

PSP
FIIJ/Q'\C

2. RK3399 USB3.1 PHY 3Z#F Type-C IEHI A HAGI, T AR FEIRLL A 74E 2 B, e N AR A7
A A DUREUE R IE B, FRR ) A A E BN TN S A E O, BNSioR R
o ERIZMETEELE Type-C RIEE EEME N T L.

3. STRAL BT HE 3 Y “start” $EE, SRR 5HE 1R IR S TeikiE e, [FIRSJTAE 5 AR
P AR P i RS

4. T RK3399 “F- 5 USB 3.1 PHY #4735 =1 16 ALY “write_enable bit”, FTLA T By IE#2H
AT A P A AR S BAR R (1 3ELE bit (B0, TR A HE 4 PRSI A7 A
A 2 RIS B 25 A7 2% IWUEME, SENTTHE 4 4 S N\ 2 A7 28 W aa B AE

5. FELLEJTHE S IR BN IS AL, A BRI SRR, RS M AOHE 2 2R BN LY do dr 4, JEH
ATTHE 6 H I “Code Output” F43 23 A BT M 12 AT


af://n392

BT RK3390 USB3.1 PHY TUNING — O >

RK3399 USB3.1 PHY TUNING
BT  USE-0TGo 1 TR SS: | o -4 0xfe800430 0x0a010340

MAATEEmEFas: |00 5 ?;START
BHINSFRRE: (0000930 STOP
1.BOOST LEVEL
RO FERGe o4 REdT 4 Hi ) ZFIEENIE{E |0x00000000

0 : Wik 10 -4 Uxtt/d0784 0=0400

IHFUT:0-3 DEFAILT:0 MIK:0 MmE:S

Code Output 6

writel(0x0400, tephy->base + TX_DIAG TX DEV(lane)):

10 RK3399 USB3.1 PHY Tuning Interface

RK3399 USB3.1 5 S HESHNH

29 RK3399 USB3.1 15 5 525

HWESH Ei: %)
BOOST LEVEL TX boost level adjust signal

2.10 RK3528 USB3.1 Tuning 51 3% B

RK3528 USB3.1 Tuning S+ N EIfia~, SCEF Full Txswing and Txmargin. Low Swing and Txmargin. Tx
De-emphasis. Boost Level. RK3562. RK3568 i 1 5RK35284H [ .


af://n416

B RK3528 USE3.1 PHY TUNING - O >

RK3528 USB3.1 PHY TUNING

MR omsore o MRS |-t ossoso oo

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

INFUT:0—4 TLEFAULT:O INFUT:0—2 DEFAULT:0O

0:1000mY  1:1200mY 2:1100mV  3:900mY 4 500mY 0:—6dbE 1:—3.BEdE  2:Ho—deemphasziz
2.Low Swing and Txmargin 4.Boost Level

bl O |

IFFUT:0-16 DEFAULT:0 MIN:0 MaX:15

IHFUT:0-7 LEFAULT:O
0:1000m¥  1:500mY  2:600m¥  3:700mY 4 500m¥ 5 S00mY
6:1100mY 7 1200mY

Code Output

11 RK3528 USB3.1 PHY Tuning Interface

%10 RK3528 USB3.1 [Z 5 i 544

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

Low swing and 5 0
& Low swing and Txmargin Tuning (5 Full Tx swing /EFH—#£, FERIAAR)

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

2.11 RK3588 USB3.1 Tuning 51 i)t Bf

RK3588 USB3.1 3 £ USB3-OTG0 (USB3&Dp CombPhy0) . USB3-OTG1 (USB3&Dp CombPhyl) .
USB3-HOST2 (USB3&PCIE&SATA CombPhy) 3L —=FfJSHIEZ 1] Tuning, RK3588 USB3.1 FLifif1
Tuning 7] PL43 A LA R LA ER:

1 ELL T HE | A MR BT 5 B A2 1, 2L 1 A 00 IR Ay A HE 2 [ 3h 2 ot 2 (4 SQ il
AT 2.

2. WM USB3-OTGO/1, K2y CombPhy0/1 SCRFIETHI AN I, AT LA H IRt T HE2FT R, Jeki
N BEHL T A7 2% (1 A 4 LLIREX CombPhy0/1 BIIE R TS B, TRk Sz HU 27 A7 A8 E N “H N P A7 2
WO, LA R E L IUZ 0xCx 8L 0x3x, S E O ini . RN A E R Ga
W ORAETE Type-C #2285, E LML USB 4k &4 A FF I USB3-OTGO/1 #:11, HHAEZLE
CombPhy0/1 #t N TAEIRZS, FH NI 2812 .

3. R USB3-HOST 211, 5Bkt 20 5 4E 2 (2B 0%, EL#E sS40t 7 HE 3 ¥y START $ekE]
Al


af://n437

4. 55 START #2485, 32 Mk USB3-OTGO0/1 111, I FLH Z= %) USB3-OTGO0/1 #H5% Tuning I
“HRIN SR SRR, WAL ETHE 5 i, 14 USB3-HOST2 AH2% Tuning I “Hfi N i B 2 0%
B, WA E 6 fiR, RZIRR.

5. 1-F RK3588 I 1) USB 3.1 PHY 27854 1 16 £ 1] “write_enable bit”, FIf LLA T B 1E 4% 8 % 1)
AR HAR A AR DGR B 2L bit (BB, FHEH P AL ATTHE 4 e AL sz i ar /7 3
A A SRBUN B 2R AR SR W UGAE, TN T REAA U RS N 25 A28 W AR (A AE

6. TELLE T HE S RPN NI S8, A B\ dgse,  F B 0 R 2 A2 ROV B2 do &, FEHLAT

B HHE 7 1 Code Output #4322 A6 B S A0

B RK3588 USB3.1 PHY TUNING - O x
RK3588 USB3.1 PHY TUNING
1 -E%‘ﬂ%ilﬂ“iﬂ%u USB3-0TGO iﬂﬂﬁt’fﬁ’% HOST TX: io -4 OxfcD00430 0x0a010340 START 3
B e 2 |EeaEEEE: - [
1.TX driver main-tap level (USB3-OTG) S.Full Txswing and Txmargin (USB3-HOST)

s o4 oxeasaoto S B HEE A1E |0000000f 6
5 ||s [

= B N N IHFUT:0—4 DEFAULT:O
ANED  MAELE HI:E® HERE: 13 0:1000mY  1:1200mY 2:1100mY¥ 3 :900m¥ 4:300mV¥

io -4 OxfedSallc

2.TX pmos current control (USB3-OTG) 6.Low swing and Txmargin (USB3-HOST)
o
ERFEEGY A ZFTESE MR E - i

IWFUT:0-7 DEFAULT:0
ik 0:1000mY  1:500mY  2:600mV  3:700mY  4:800nY 5:900mY
6:1100mY ¥ 1200m¥

IRFUT:0-7 DEFAULT:7 MIN:O MAK:T

7.TX De-emphasis (USB3-HOST)

IRFUT:0-2 DEFAULT:0
0:—+4dbE 1:-3.5d8 2:Ho—deemphasis

3.TX De-emphasis (USB3-0TG)

EEHTESmY o4 Oxfedialld Fi A BT TR 45 {E (00000000

b El[fwa ]

INFUT:0/5/9/11 DEFAULT:0

0:0d6 5:—2. 5dB(Recommend to use over 10Ghps speed) 9:—6.9dE (Hot Code Output 7
Recommend to use) 11:—5dE{Recommend to use over EGhps speed)

4.TX Slew Rate (USB3-OTG)

Fie oo |
[] Stower :
R smrmamE 0S|

O

IRFUT:0-7 DEFAULT:4 MIN:0 MAX:7

12 RK3588 USB3.0 PHY Tuning Interface
RK3588 USB3.1{5 5 B S i/ A

11 RK3588 USB3.1 {25 % 54



HESH ik

TX Driver main-tap

P4 SS Tx HJE
level(USB3-OTG)

TX Pmos current

AL SS Tx HLUR, FAE A L i HikE
control(USB3-0TG) Ji X HLI, SR UCE TR e AN i 2 I i3t

TX De-emphasis(USB3-

JHHE SS Tx ZnE
OTG)
TX Slew Rate(USB3-
v ( A4 SS Tx Slew Rate
OTG)
Full Txswing and Full swing and Txmargin Tuning. TX SWING and TX MARGINJ[2:0] are

TXmargin(USB3-HOST) combined together to control TX output amplitude.

Low swing and Low swing and Txmargin Tuning (5 Full Tx swing /E/—#¢, HERINL
Txmargin(USB3-HOST) ANFED

TX De-emphasis(USB3-

Transmitter de-emphasis level configuration.
HOST)

3. Rockchip USB PHY Tuning {94 A% 5 BH

3.1 RK1808 USB2.0 PHY

RK1808 “F-& USB2.0 PHY Tuning S IITE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c [
k1808 _usb2phy_tuning() A%+ .

static int rkl1808 usb2phy tuning(struct rockchip usb2phy *rphy)

{
.../* OTG/Host PHY Tuning Code */

3.2 RK2118 USB2.0 PHY

RK2118 *F& USB2.0 PHY Tuning XSS INTE bsp/rockchip/rk2118/board/evb/board.c 1] usb_phy _init() B
.

void usb phy init (void)
{
#ifndef RT USING USB

#else

.../* OTG PHY Tuning Code */
#endif
}


af://n481
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3.3 RK3036/RK312X USB2.0 PHY

RK3036 ~- & H il A 3CKF kernel3.10 fiA, fURSESINLE kernel/drivers/usb/dwe_otg_310/usbdev_rk3036.c ]
usb20otg_hw_init() BREH .

static void usb20otg hw init (void) {
.../* OTG/Host PHY Tuning Code */

RK312X V- & FIRAL A INTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c ]
tk312x_usb2phy_tuning() ER%LH .

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

{
.../* OTG/Host PHY Tuning Code */

3.4 RK3228 USB2.0 PHY

RK3228 ¥ & SIS INTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c ] rk3228 usb2phy tuning()
BRI .

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

{
.../* OTG/Host PHY Tuning Code */

3.5 RK3288 USB2.0 PHY

i T RK3288 [ USB PHY AN EA PN AFFIRA, X USB PHY & rIARIS AR, Frik
FE RK3288 T A A= A A s ik 75 B4R 1% 8% N kernel fRAS (fEH kernel-4.4 K LAF MASH Kernel
Version #li%#¢ 4.4, 1M kernel-4.19 & LL_FFRAH) Kernel Version #i%## 4.19, LB kernel LAY
R AR A — R 2, WA R o fr AN )

RK3288 kernel-4.19 iR 24~

ARAGEINAE kernel/drivers/phy/rockchip/phy-rockchip-usb.c ] tk3288 usb phy probe_init() EAE KA FE. H
T RK3288 A 3 A~ USB ¥, FrLA o fiv & 540 5 HARES BERTTH 75 2200 b USB i AWK X 23 AR
USB i [,

OTG # ARSI F

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

HOST! £ AR M F -


af://n488
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if (rk_phy ->reg offset == 0x334) {
. /* HOST1 PHY Tuning Code */

HOST2 £ ARSI T

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

RK3288 kernel-4.4 it 4
IRFNARALD 4% kernel/drivers/usb/dwe_otg 310/usbdev rk32.c

RK3288 f5 3 A~ USB ¥ [, A OTG ARG IITE usb200tg_hw_init() B EK)E, HOST1 HARISAINTE
rk_ehci_hw_init() EIECKE, HOST2 AL INAE usb20host hw_init() BECK E

3.6 RK3308B_S/RK3308 USB2.0 PHY

RK3308B_S *F* & HIAIB S INLE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c i
k3308 usb2phy_tuning() BiELH, 7E soc_is rk3308bs() HIWi &K E .

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

RK3308 *F- & (ARG ERIIFE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c [¥] rk3308 usb2phy_tuning()
BRI else IR SRR .

if (soc_is rk3308bs()) {

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

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

RK3326S/PX308S P & AL INTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c [
k3328 usb2phy tuning() BB, 7E soc is px30s() HIWT A HIAKE

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

RK3326/PX30/RK3328 “F & IR ID IS INTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c
k3328 usb2phy tuning() A else FIWB & KB


af://n508
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if (soc_is px30s()) {

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

3.8 RK3399 USB2.0 PHY

RK3399 *F- & USB 2.0 PHY Tuning FIfXASEIITE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c [
k3399 usb2phy tuning() EEH [F) “if (lof property read bool(node, "rockchip,u2phy-tuning"))” Z ff. HT
RK3399 5 4 4~ USB ¥ [1, . TYPE-CO 1/ HOSTO J& T —41 PHY (X /3 Hiulik: 0xe450), TYPE-C1 Fl
HOST1 J& T 5 —41 PHY ([X7pHiht: Oxe460) o Jt LAACHE B i i 75 B2 55 ZOIN 1 25 47 4% bk 3 Wi ke [X 73
AN[F] ) USB i

if (rphy->phy cfg->reg == 0xed450) {
.../* TYPE - CO/HOSTO0 PHY Tuning Code */
} else {
. /* TYPE - C1/HOST1 PHY Tuning Code */
}
if (!of property read bool (node, "rockchip,uZphy-tuning"))

return ret;

3.9 RK3528 USB2.0 PHY

RK3528 V-4 USB2.0 PHY Tuning FI{CIZ¥INTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c
k3528 usb2phy_tuning() ERELH .

static int rk3528 usb2phy tuning(struct rockchip usb2phy *rphy)
{
.../* USB2.0 PHY Tuning Code */

3.10 RK3562 USB2.0 PHY

RK3562 V-4 USB2.0 PHY Tuning SIS INTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c H
k3562 _usb2phy_tuning() ERELH .

static int rk3562 usb2phy tuning(struct rockchip usb2phy *rphy)
{
.../* USB2.0 PHY Tuning Code */


af://n518
af://n521
af://n524

3.11 RK3568/RK3566 USB2.0 PHY

RK3568/RK3566 -5 USB2.0 PHY Tuning U2 IL A, ¥INTE kernel/drivers/phy/rockchip/phy-
rockchip-inno-usb2.c # tk3568 usb2phy_tuning() Bi#K)E. HT RK3568 H 4 4~ USB i1, HH OTG [
1 HOST1 J& T —4 PHY (FEHhE 0xfe8a0000), HOST2 F1 HOST3 J& T —41 PHY (FEHhht

0xfe8b0000) o AT LALE i (1) AR B wif Th 5 B2 00 2 A7 2 S bk 335 47 40 i X 23 AN [ (1) USB %ty 11

OTG #: A HOST1 42 FARKG AN I F «

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

HOST2 KA1 HOST3 DA

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

3.12 RK3576 USB2.0 PHY

RK3576 “F-& USB2.0 PHY Tuning FIACHZIIITE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c SC 4
) 1k3576_usb2phy tuning() BA%H . HFRK3576 H OTGO. OTG1 & 2/~ USB it 1, 2 /N 1A X 40 4R
P& rphy->phy_cfg->reg HI{ER I, ARIDERINALE I T:

static int rk3576 usb2phy tuning(struct rockchip usb2phy *rphy)
{
unsigned int reg;

int ret = 0;

if (rphy->phy cfg->reg == 0x0) {
.../* OTGO PHY Tuning Code */

} else if (rphy->phy cfg->reg == 0x2000) {
.../* OTGl PHY Tuning Code */

}

return ret;

3.13 RK3588 USB2.0 PHY

RK3588 *}* 5 USB2.0 PHY Tuning [FJ{RHS N INTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c 314
A 1k3588 usb2phy tuning() % H . HFRK3588 F TYPE-CO. TYPE-C1. HOSTO. HOSTI & 4 4~ USB
uiE, 4 AN O X 4R P8 rphy->phy cfg->reg HIME R AT, IBHRIMAIE I :
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if (rphy->phy cfg->reg == 0x0000) {
.../* TYPE-CO PHY Tuning Code */

} else if (rphy->phy cfg->reg == 0x4000) {
.../* TYPE-C1 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 */

3.14 RV1103/RV1106 USB2.0 PHY

RV1103/RV1106 “F- & ARG IITE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c ]
rv1106 usb2phy tuning() %+ .

static int rv1106 usb2phy tuning(struct rockchip usb2phy *rphy)
{
.../* OTG PHY Tuning Code */

3.15 RV1109/RV1126 USB2.0 PHY

RV1109/RV1126 “F- & FIARAS S IITE kernel/drivers/phy/rockchip/phy-rockchip-naneng-usb2.c ]
rv1126 usb2phy tuning() % .

static int rv1126 usb2phy tuning(struct rockchip usb2phy *rphy)
{
if (rphy->phy cfg->reg == 0xff4c0000) {
.../* OTG PHY Tuning Code */
}
if (rphy->phy cfg->reg == 0xff4c8000) {
.../* HOST PHY Tuning Code */

3.16 RK1808 USB3.1 PHY

RK1808 *F& USB3.1 PHY Tuning SR INITE kernel/drivers/phy/rockchip/phy-rockchip-inno-combphy.c
1) k1808 _combphy cfg BR%H .

static int rk1808 combphy cfg(struct rockchip combphy priv *priv)
{

if (priv->phy type == PHY TYPE PCIE) ({
} else if (priv->phy type == PHY TYPE USB3) ({
/*

* Tuning Tx:
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* offset 0x21b8 bit[7:4]: lane 0 TX driver swing
* tuning bits with weight, "1111" represents the
* largest swing and "0000" the smallest.
*/

reg = readl (priv->mmio + 0x21Db8);

reg = (reg & ~0xf0) | 0xe0;

writel (reg, priv->mmio + 0x21b8);
.../* USB3.1 PHY Tuning Code */
} else {

dev_err (priv->dev, "failed to cfg incompatible PHY type\n");
return -EINVAL;

}

return 0;

3.17 RK3399 USB3.1 PHY

RK3399 *F-f5 USB3.1 PHY Tuning [ INAE kernel/drivers/phy/phy-rockchip-typec.c ]
tephy tx_usb3 cfg lane() FE(H .

static void tcphy tx usb3 cfg lane(struct rockchip typec phy *tcphy, u32 lane)
{
.../* OTGO/OTG1l PHY Tuning Code */

3.18 RK3528/RK3562/RK3566/RK3568 USB3.1 PHY

RK3528. RK3562. RK3568 & USB3.1 PHY Tuning [{J/CFS#8 IITE kernel/drivers/phy/rockchip/phy-
rockchip-naneng-combphy.c 3% B[] combphy cfg BR%H .

RK3528 V- GBS IITE 1k3528 combphy cfg AU N &

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 V- &L INTE k3562 combphy cfg BRALHIUN R A7 E .
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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 + Ox7c);
.../* 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 ~1- & AR 2L 1), ARSI 7Erk3568_combphy_cfg ek (1) 4~ A7 & .

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);

3.19 RK3576 USB3.1 PHY

RK3576 USB3-OTGO [f] PHY Tuning AA% 7T kernel/drivers/phy/rockchip/phy-rockchip-usbdp.c SCf4H [
udphy _init() P& HAK E .

ret = udphy status check (udphy) ;
if (ret)
goto assert phy;
.../* USB3-0OTGO PHY Tuning Code */

return O;

RK3576 USB3-OTGl [#) PHY Tuning fCA%#INT kernel/drivers/phy/rockchip/phy-rockchip-naneng-
combphy.c 34 H 1 k3576 combphy cfg() EEUA E

case PHY TYPE USB3:
/* Set Rx squelch input filler bandwidth */
writel (0x0d, priv->mmio + (0x14 << 2));

.../* USB3-0TG1l 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;
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3.20 RK3588 USB3.1 PHY

RK3588 USB3-OTG 5 USB3-HOST SRS BARE, W F s,
RK3588 USB3-OTG XL i B L B

USB3-OTG ] PHY Tuning H Biit %A 244, USB2.0 1T Tuning HI4% 1, BIHACHS A LA T
kernel/drivers/phy/rockchip/phy-rockchip-usbdp.c 34 A1 tk3588 udphy _init() B K E .

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

goto assert phy;

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

return 0;

RK3588 USB3-HOSTAA MG it B 1 B

USB3-HOST J PHY Tuning A8 IN7E kernel/drivers/phy/rockchip/phy-rockchip-naneng-combphy.c SC1 1)
k3588 combphy cfg() EAEH -

case PHY TYPE USB3:
/* Set SSC downward spread spectrum */
val = readl (priv->mmio + (Ox1f << 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;
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