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Rockchip Introduction USB SQ Tool

1. Rockchip USB PHY 15 5 15t W]

2. Rockchip USB SQ TOOL i 5 ]
2.1 Rockchip USB SQ TOOL = #iiii i U]
2.2 RK1808 USB2.0 Tuning %1% B
2.3 RK3399 USB2.0 Tuning 7t it
2.4 RK3568 USB2.0 Tuning 7115t ¥
2.5 RK3588 USB2.0 Tuning %1 i}
2.6 RV1106 USB2.0 Tuning 7115 ]
2.7 RV1109 USB2.0 Tuning % i i} B
2.8 RK1808 USB3.1 Tuning i[5 #
2.9 RK3399 USB3.1 Tuning %1% B
2.10 RK3528 USB3.1 Tuning 71 i ]
2.11 RK3588 USB3.1 Tuning %[}t M

3. Rockchip USB PHY Tuning %4 i i
3.1 RKI1808 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 RK3506 USB2.0 PHY
3.10 RK3528 USB2.0 PHY
3.11 RK3562 USB2.0 PHY
3.12 RK3568/RK3566 USB2.0 PHY
3.13 RK3576 USB2.0 PHY
3.14 RK3588 USB2.0 PHY
3.15 RV1103/RV1106 USB2.0 PHY
3.16 RV1103B USB2.0 PHY
3.17 RV1109/RV1126 USB2.0 PHY
3.18 RK1808 USB3.1 PHY
3.19 RK3399 USB3.1 PHY
320 RK3528/RK3562/RK3566/RK3568 USB3.1 PHY
3.21 RK3576 USB3.1 PHY
3.22 RK3588 USB3.1 PHY



1. Rockchip USB PHY 15 5 1A% ¥t 81

Y USB BURAE SRR 5, @ BE S BT A OGS Il G, mT DU A0 A A4 L 26 B X1 Tuning
USB PHY ZFf7an KR UG5 0. o R B R A B i, U0 Je i USB AR, AR R
AR 1 >k A A AL USB PHY 155 . A SCR 1 B 1) Rockehip USB SQ Tool Je ¥ At 751, LA
B RSGE R H L) USB i) &

o USB IR $E4R Ik 2 I i) 7 5

o USB MR Qe {55 R R e PHY it 5 22 fa) fL S B A2 R0
o USBEEA IS HENR LR HWTT;

o USB HEAZEAMB IR JC 2 I 2 W T 2415

ER: BT USBESHSCHBAE SR RAER A, . USB &SI REZE . SRIKEERK.
USB E LB TR REE, Bl H] USB 5 SR s, Noazi e O . WA el
PEASETIE AL RIS OL T, F 5 S AT BRI (5 5 T

2. Rockchip USB SQ TOOL 51 ¥t B4

2.1 Rockchip USB SQ TOOL 3 51 ¥t B

H#7 USB SQ Tool 7£ USB2.0 /] Tuning S #F[HI°F 54 : RK1808. RK2118. RK3036. RK312X.
RK3228. RK3288. RK3308. RK3308B-S. RK3326. RK3326S. RK3328 (RK3328 H i K 3 #F USB2.0
OTG LA USB2.0 HOST 1] Tuning, USB3.0 ff] U2PHY &A% £F) . RK3399. RK3506. RK3528.
RK3562. RK3566. RK3568. RK3576. RK3588. RK3588S. RV1103. RV1103B. RV1106. RV1109.
RV1126. PX30. PX30S. USB3.1 Tuning /P44 : RK1808. RK3399. RK3528. RK3562.
RK3566. RK3568. RK3576. RK3588. HAL & kKEEaadtt . = THEHAMUEHT
Windows -5 .

Rockchip USB SQ Tool L E F# 4% N: hitps://redmine.rock-chips.com/documents/113

M itiFT 7 Rockehip USB SQ Tool.exe XA, B n LLE B2 FHk#EFtm, WKl 1 s, mfiFaidk
PR s, BT R N R & R R T
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B Rockchip USE 5Q Tool V1.8 — O *
wiEFEFE:
USB2.0
EK1308 RE2118 RE3036 RE312X RE3228
EEK3288 BE3308 FES308B-5 BEK3326 BE33265
EE3328 RE5300 RE3306 BEK33528 EE3362
BE3566 BE3368 BE3376 BE3388 BE35885
EV1103 EV1103B EV1106 EV1109 EV1126
P30 PX303
USB3.1
EK1308 EE3300 REK3328 BEK3362 EE3566
REK3568 RE3376 RE3588

K1 USB SQ TOOL Main Window

AL 5 1) PHY Tuning FHif /2 —F, B AR DU —AF 6 8B #E1T W] . USB2.0 PHY Tuning 7
MR W2 1, USB3.1 PHY Tuning 5 WL 2.

21 USB2.0 PHY Tuning 57~



USB2.0 PHY Tuning 5

E'ZZ—\ —
- 7~
RK 1808 USB2.0 Tuning %
RK1808 — B
Wi
RK3036. RK312X. RK3228. RK3308. RK3326. RK3328 . RK3399 USB2.0 Tuning %t
RK3399. PX30 35
RK3308B-S. RK3326S. RK3506. RK3528. RK3562. RK3566. RK3568 USB2.0 Tuning %t
RK3568. PX30S T

RK3588 USB2.0 Tuning 7t
33

RK3576. RK3588. RK3588S

RV1106 USB2.0 Tuning %
T 1

RV1103. RV1103B. RVI1106. RK2118

RV1109 USB2.0 Tuning 5&

RV1109. RV1126

RIS
2 USB3.1 PHY Tuning F 7~
FE USB3.1 PHY Tuning 5 i 7R 5
RK 1808 RK 1808 USB3.1 Tuning 52 [fij {3t 1
RK3399 RK3399 USB3.1 Tuning % [ i} B
RK3528. RK3562. RK3566. RK3568 RK3528 USB3.1 Tuning % [ i} 1]
RK3576. RK3588. RK3588S RK3588 USB3.1 Tuning %[ 15 1]

JER: PHY Tuning i # 8 T2 BT h AN HEAT V88, R A 7 7l A 8 420 RV 50 B TE i .2
FORMITEOLN, BIPR TP RAHEE CF LS HR IR T et 45 REmIR /N, 4 mT BLZ RSB X
ST o USBIE S IMRBERAT MRS, ARTE H IR, b seill it B md s 45 iR B %08 =2 0
B, RGN TR, AR M. 1A O

2.2 RK1808 USB2.0 Tuning 531 % 81

RK 1808 USB2.0 Tuning F-M#1 F E 7%, Fi4 i Tuning W5 RK3568 *F- 4 ) USB2.0 Tuning JiAH[F, A~
[ Z AL1ET RK1808 “F & HJUSB2.0 PHY #7745 A =1 16 AL “write_enable bit”, it LAJG 75 B2 HL A7 A7 45 )
WILH{E . RK1808 USB2.0 15 5 A% S 41 Ui A T WL f5 4 RK3568 USB2.0 Tuning 71115 I F 7 (1) Sl
LR
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B RK1808 USB2.0 PHY TUNING - O X

RK1808 USB2.0 PHY TUNING

OTG2.0Host:  io -4 Oxfd000424 0x40000000

BEEENREL]: ote v M[EAES: | OTGL0Device: io -4 0xfd00c704 0x8c000a08

1.Pre-emphasize 5.Squelch

[] open pre_emphasize in =op or eop state
[[] open pre_smphasize in chirp state A

[] open pre_emphaseze in non_chirp state

IRPUT:0—-15 DEFANLT:12
TS ‘ ‘ 0:112 5n¥ 1:150mY 2:587. Bmv 3:16Z EmY 4:100m¥ 6:137. GmV

6:7EmY  7I160mYV 8:126mV 90162 EmY 10:100mY 11:17EmV
12:160m¥ 13:187. 6m¥ 14:125m% 15:2200mY

2.Eve Height

ik ‘ ‘ 6.HOST Disconnect Detection
IHEUT:0-7 DEFAULT: D fEih ‘

0:400nY 1:47EnY 2:5350ny 3:500nY 4:412 Gn¥ 5:476nY 6:437 EnV

7450V INFUT: 0—15 DEFAULT: 13
0:625nY 1:67EnY 2:612 Gmr 3:575m¥ 4:E60nY 5:600nY 6537 EnV
7:500mY 8:600nY 9:650nV 10:557. Sn¥ 11:550nY 12576V
13:62EnY 141562 EnV 15:EZ6mY

3.HS ODT Value

wih | | 7.B_SessionValid
INPUT:0-15 DEFAULT:E JAX:15 WIN:0 i ‘

IREUT: O—7 DEFAULT:O

4.Slew Rate

i Code Output

IRPUT:0—7 DEFAULT:3 MAX:7 MIK:0

€2 RK 1808 USB2.0 PHY Tuning Interface

2.3 RK3399 USB2.0 Tuning 531 % 81

RK3399 USB2.0 3 ¥ TYPE-CO. TYPE-C1. HOSTO. HOST1 F:PUfh25%4 1, RK3399 FLI () Tuning
AILAGR A BL R JUAN IR

L FELLE T HE 1 22 M B i i B 82 11, 206 5 R LA Ik iy 2 ME 2 B 30 A Bont 27T SQ il
AT L
2. fELL T HE 2 IR BN NS4, Pre-emphasize Z40E 5 HoAh Tuning WA [E, @t 3T 8917750
EBETOME 24, HAMK) Tuning DU IE R A7 HE4F 3 RIS 4L, ?Kﬂiﬁu)\&% =%ih
RN R S HUE, SEGRATE LR S H R RRE A Tuning B 3 $2 4t

3. AL T HE 3 R BB, Fba DN AR AR O R fo A S, IR HALETTAE 5 i
Code Output 5 242 3 LI 22505 .
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B RK3399 USB2.0 PHY _TUNING

RK3399 USB2.0 PHY TUNING

1 EEEAEO: |TeEco v REES | 0TG20 Devies io-4 0xfe80c704 0x8c000a08

OTG2.0 Host:  io -4 (xfe300424 0x40000000

1.Pre-emphasize

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

O . .
3 ‘ - ‘ io -4 OxFET74480 0x00070000
2.Slew Rate

IREUT:0—3 DEFAULT:3 MAX:3 MIN:0

3.Compensation Voltage

o Bl

THEWT:0/1/2/8/7

4.Compensation Current

0:200mv 1:1587. 5m¥ 2:226mv &217Bmv  T:162 Bmr

o Ellw

6.Bypass ODT Driver Strength

IRFUT: 16-31 MAX:31 MIH:16

7.5quelch

IRFUT . 0-15

O-11Z2.6mY 121B0mY 2287, Bmy 31212 5mY 4:100mY B:137. Gm¥
6_7BmY  TIZ200mY 8:126mV 9162 EmY 100:100mY 11:ZE6mY
12:150mY 13:157.BmY 14:126m¥ 16:Z60mY

8.HOST Disconnect Detection

o Gl ]

IRFUT: 0-15

0:626mY 1:676mY 2:612 Bmv 3:576mY 4:580mY 5Ho600mY &:537. GmV
T:-500mY &:600mY 9:650mY 10:557. &Gm¥ 11:550mY 12:57EmY
13:625mY 14:562 BmY 15:526mY

INREUT:0/142 /67

S.Pre-emphasize Strength

Code Output 5

0:200mv 1:157 BmV 2:Z2Bmv 6217Bmy TI16Z Bmr

b E[w ]

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

IRFUT:0=F M&X:¥ MNIH:O

43 RK3399 USB2.0 PHY Tuning Interface

RK3399 USB2.015 S B S BN A

23 RK3399 USB2.0{Z S 24

WESH 3o

Pre-emphasize R HS Tx TN

Slew Rate W% HS Tx IRE ) slew rate

Compensation Voltage W HS Tx MR RSHE R, PR ERHE AT DA USB FR 1) i
Compensation Current WHEE HS Tx HTRHE R, TR SR AR DA i USB AR I e
Pre-emphasize Strength JHFE HS Tx TN E5R

Bypass ODT & Driver Bypass comp HL#% H (¥ HLFH B sh A% d %, w7 LL%E USB AR EIH
Strength =i

Squelch WL HS Rx [0 7 (R {H

HOST Disconnect Detection JH#E HS Wi R{E, R+ HOST




2.4 RK3568 USB2.0 Tuning 51 i} B

RK3568 USB2.0 374 OTG. HOST1. HOST2. HOST3 JLPUfhKAIBE 1, RK3568 FLififf) Tuning 7] LA
HNELF ISP IR:

1 FELLEJTHE 1 /e MR 5 BN 42 0, 20T 0 1 A M S HE 22 B 3h A2 O B ) SQ
.

2. BT RK3568 153 [1) USB PHY Zi /74 1 16 7Y “write_enable bit”, LA T B (4l v B ) 25
A7 2 AR AR O B TR B 1 L8 bit EE L, TR AL EITHE 2 A i s A AR
A SREUN R EFAE A IARME, IHATTHE 2 A M) s N S A Es VI aaE A

3. (ELL B TJTHE 3 FUEFEXT N IS 4L, Pre-emphasize ZHUEFE S5 HAl Tuning WIA[E, @t $T891 7730
IEFETNE N ZH, HARK) Tuning B RLLOTTHE 5 H RIS 4, T3 N8 &
dr BN AT SR S HUE, S8 TG DL S B RARTE E A Tuning T 37 1244

4. R ETTHE 4 i BB, HR B O RORE b 2 AR BN LI do S, IR HALEITHE 6 T
Code Output #7323 A 5k B (1) 2 % A0

ER: TASVIGERET CEF IR MBONME, WA TN TR, M EME, The
SRS A2 Tuning 455, MOWEHT %500 F 3N DU A 27 £ A HE G N SR AR 48 W AR (E IAE
7 RK356X_USB_2.0_PHY TUNING - O

RK356X USB2.0 PHY TUNING

1 o o OTG2.0Host: o -4 Oxfecd0424 0540000000
HEFENREL : o6 v | MRS : | 0TGL0 Device: io -4 OxfocleT04 0x8c000a08

X

1.Pre-emphasize S.Squelch
EMEFFEAS |04 ORR0000 | 50 FEEIMAE 00000004 2
— RREFFEGY A FFETRIE
————
[] open pre_emphasize in chirp state 3
: i 0 S
4 ik io -4 Oxf=820000 0x00000000 Taputs -5 DEFAULT: 12

0:112 &Bm¥ 1:160mY 2:57 BV 3:162 Bm¥ B:137. BnV 6: 75mV 7:150mY
8:125mY 9-16Z BmY 10-100mY 11:175mY 12:150mY 13:157.Em¥
14:126mY  15:200mV

2.Eye Height

IRENEF T RS | fo -2 OxfeBa0030 i ZFTEEVIE{E 00000001

S || :

RIS S o4 0xfBa003c | 40 ZFIF B AHAIE | 00000068
IHFUT:0-7

0:400mv 1:360mY 2:350mv 3:355mv 4:412 Bmv B 4ZBmv 61437 Bmv A ‘
T2 480mv

Input: 0-15
0:625mY 1:67EnY 2:612. Bmv F:575mY 4:550mY 5:600mY &:537.EnY
3.HS ODT Value m m mv m m m n

7-500n¥ 8:600nY 9:650nV 10:587.5n¥ 11:550nY 12:575nV 13:625n¥
EIEFEm S o4 0k80018 | &5 FYFEARIE 0000002

14 862 BmY  16:BZEmV
|

INPUT:16-31 DEFAULT:21 MAX:31 MIN:16 REE TSRS o -4 Ixfela0034 i Z1F R M4A{E |oo000000

4.SLEW RATE WA |

IRFUT 0-7 DEFAULT.O0 MAX.7 MNIN.O

|
|

6.Host Disconnect Detection

7.B_SessionValid

io -4 Oxfe8a0000 00000004

AT TS #i T TEE MiR1E

&y

UL
i

o -4 Oxfe8a0038 000000cD Code Output

reg = readl(rphy->phy_basze + 0x0000);
TEiA reg &= ~(0m07 << ) 6
reg = (0x00 << 0);

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

IHFUT:0-7 LEFAULT:0 MAX:7? MIH:0

€4 RK3568 USB2.0 PHY Tuning Interface

RK3568 USB2.0 fE S AR SHN A
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RK3568 FHILHRAL T VUK S50 %, 4% USB2.0 SQ %, USB2.0 M B H%E . USB2.0 Wi F46:il
B E % . USB2.0 B Sessionvalid % .

RK3568 USB2.0 SQ i %
USB2.0 SQ 1%+ 2% USB2.0 5 5T E ., HREIS . Slew Rates BXBN5HAESE .

4 RK3568 USB2.0 SQ 15 5 %25

HESH iR
Pre-emphasize A% HS Tx Fifi=E
HS Eye Height T HS Tx BE B e

TR ODT 45Q HIFHAE, AR, ODT HIBHBE/N, IR PR e Bk,

HS ODT Value
o H Rl Bt 2= Ntk FS/LS [ slew rate

Slew Rate % HS AR K slew rate , {HIHEEAE IR/
Squelch HRE HS Rx [ 7 R
HOST Disconnect . .

: PREEW R RE, R AT HOST
Detection
B_Session Valid A4 VBUS DET BH, RHT Device

RK3568 USB2.0 M 75 5] {8 18 B

IE KR R HPUEIKM USB 4257 H: High-speed 4M&, ToiE#EH M o R AT LA
SR USB M5 {6 . USB PHY R BIE — B ERIA N 150 mV, 448 H BHHUEBCR ) USB Zk4iT,

USB IEH# 15 S IR S RARGE, HEMT 150 mV 1, FREERESSPCYEM BT,
BRI AT DUE Y () FEAIK USB2.0 PHY (RS BIAE, — M LU%EN 125 mV 8038 112.5mV, JteIin] DU
Squelch Tuning I3,

RK3568 USB2.0 Wi 7 4 I 59 14 ) %
W7 #6500 )AL 1 %2 7] DL 3T Host Disconnect Detection Tuning {3, Rockchip *F-& USB Host ¥ [ 1R 1)
USB 41 H & QT

[ 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

Rockchip “F- £ USB Host 3 Wi USB #h& iR H B W T :

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

1) 3% USB2.0 4 b T

24 USB Host $i#5 USB2.0 45, TCiEAEM BB (3 USB AME R AN 3T BN LA B W 8200 H
RO NN NI R E= S I L A

1. J¥J3 EOP T NEE (SDK ERi\Z<H] EOP WTINEE) , FF)8 EOP WINEALE & 5 Fram.
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7 RK356X_USB_2.0_ PHY TUNING - |

RK356X USB2.0 PHY TUNING

o o OTG2.0Host:  io -4 Uxfoc00424 0540000000
BEEINEEL: ote ~ | MEE#ES: | 0TGL0Device: io -2 OxfocleT04 0x8c000208

[] open pre_emphasize in chirp state

[] open pre_emphaseze in non_chirp state

| wi

1.Pre-emphasize S.Squelch
— ERHESSS WA FESTGRE
open pre_emphasize in sop of eop state |
A

‘ Input: 0-15 DEFAULT: 12
0:112 EBm¥ 1:180mY 2:57 EmV 3:162 EBm¥ 6:137. Gm¥ 6:756m¥ 7:150mV

&5 1 /8 EOP W&
2. 98]y USB Host F W7 T4 0 48 ;
HE:

o 54 Rockchip - & F 05 i %A WHTEOPTIUINEE (1944, 7T 28 Step 1205, HAKLL T B N
1

o HH Stepl #BETLHH R SCEERRIMEN T, A EAE Stepl A P Step2 #1E;

o Step2 P/ BT RSN R B A7 AE — & BXUSE,  dn SRR R B 2 S8 USB AMKLE 1R 5F F oP & A B 3l
FHAGHL, BT DU 7 75 2 s R

2) USB2.0 71 5 % Wi JF

4 USB Host 4% USB2.0 #MEAEIEH TAEF R A S HEWF, FRATATPAZ2A3E K USB Host 1 4S5
=
HE:
o IFANIE T 16 5 W 0 A DR A B A W L ) S R, AR AR B 2 ) I & USB A& H 5 [l f sl &
TRPE 2R 5% 1]
RN R S, BTN % — H B ) S 5 H A2 U8 5 07 A R 4
* Rockchip /] SDK ERIAAE P EOP ITRANEE, BT LAKES AN TR ZEAC B 25 A7 4% 15 25 00 A3
o BRI PRI BRI R REAEAE — 5E RO XU, fn SR B3k B 2 S350 Host JCIEKG M2 USB A3 W & 42
HORF R TRV LS ARy = W L0 5

RK356X USB2.0 B_Sessionvalid /i %

B_Sessionvalid % 3= ZH T PC TR %A USB Device (#1: ADB/MTP)ak# iR 5% USB Device J& X ¥
TR R o Beby a] DL TR B I, PR R R B . BRUE N 3'D000, #EIHCH 3b111 (SHuk$
7) B 3'b101 (BHEEFES) . T30 USB Device 3412 WU {4 1) 75 AT 3 Fofr:

o Vbus HUEKAE (— AT 4.7V 25 5 tH LA &) .

o USB _AVDDIVO0 U K, B USB_AVDDIVO #iAm 5] 1.2V, S8 PHY #IAF] Bvalid A 3¢
fF55.

o Logic HEGUH K, T8 USB %88 TAE R .

2.5 RK3588 USB2.0 Tuning 531 % 81

RK3588 USB2.0 374 TYPE-CO. TYPE-C1. USB2.0 HOSTO. USB2.0 HOST! FLPUfh A4 11, RK3588
USB2.0 5[ ) Tuning B BA%3 A LA JUASDEE:

L FELLETTHE 1 ZE £ BT i ZEM R 1, 20T AE 1A O Bt a2 AE 2% E 3 A2 o0t B2 ) SQ il

s
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2. ELLETTHE 2 HIEF N 24, I Fahi A B i B LR P R S8l S A

LB ZHUKI IR AE RS Tuning T 3547 $244 .

3. AL ETTHE 2 TR WA AR, FBE A M AHE 2 AR RN B o A, IR HALBITHE 3 T

Code Output #7322 A2 BxF B (1 2 2% A0

B RK3588 USB2.0 PHY TUNING

RK3588 USB2.0 PHY TUNING

1 EEENREN: T

v WaS

OTG2.0 Host: io -4 0xfc000424 0x40000000 ~
OTG2.0 Device: io -4 Oxfe00e704 0x82000a08

1.TXRISE
2 o Doww

THFUT :0-3 DEFAULT:1

0:+2 18% 1:0% 2:-1 33% 33 24%

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

2. TXPREEMPANP

o

Wl

IHEUT:0=3 DEFAULT:0

0:disable pre—emphasis 1.1z pre—emphasis
2:Zx pre—enphasis 3:3x pre—enphasis
HS Tramsmitter Pre—Enphasis Current Control

3.TXPREEMPPLUSE

o

Wl

INFUT:0-1 DEFAULT:0

0:2x, long pre—emphasis current duration

1:1x, short pre—emphasis ewrent duration

Thiz signal controls the duration for which the HS pre—emphasiz cwrrent is sourced
onteDPD or DMO(F ESTEPREEMAMP BS54 )

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 transmitting in HS mode.

5. TXVREF

o

who

6.5quelch

o Ele ]|

THFUT: 0-7 DEFAULT:3

0:+15 A3% 1:+10.61% 2:+5 14% 3:0 4:-5 41% 5:-10 63% & +15 93% 7:-21 12%

This bus adjusts the voltage level for the threshold used to detect valid high—speed
data.

7.TXRES

o Ele ]

IHFUT :0—3 DEFAULT: 1

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

USE Seurce Inpedance Adjustment. In some applications, there can be signiFicant series
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: 0/1/377/15 DEFAULT:3

0:+H3 634  1:+5.34% 3:08  7:-5.49% 15:-10.33%

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

9.HOST Disconnect Detection

o Elle |

IHFUT: 0-7 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:0-15 DEFAULT.&

0:-13.73% 1:-0.81% 2:-7.55% 3:-5.99% 4:-3.02% 5:-1 96% 6:0% T+ 06% B:+3.92% 9
45 B9% 10:+7.85% 11:+9.51% 12:+11.78% 13:+13. 74% 14:+17 66% 156 +21 58%

S IC Voltage Laval Adjustment. This bus adjusts the high-spesd IC level voltage

Code Output 3

€l6 RK3588 USB2.0 PHY Tuning Interface
RK3588 USB2.0 {5 5 i B S K /r 4

255 RK3588 USB2.0 {2 S5 &3]




Eiiipo

TXRISE P23 HS Tx slew rate, B 248 FF R &I [A]
TXPREEMPAMP JR¥E HS Tx 0 R
W HS Tx FUNE R 525, WIRBFETF B
TXPREEMPPLUSE
TXPREEMPAMP TUNE J5 7 4 %k
TXHSXV %L HS Tx DP/DM %2 X ik, BEIA R B 4810
TXVREF WEE HS Tx DC %, 0 DA B el 2R iR B s (e
TXRES JAFE HS Tx BEPT, 7T AR IR ERAE/ BT R ]
L FS/LS Tx BHAT, T AR AR IR AR/ b T+ BRI [R]/28 Xk H /o
TXFSLS
ol
HOST DISCONNECT TR, AT HOST
DETECTION

2.6 RV1106 USB2.0 Tuning 531 ¥ B4

RV1106 USB2.0 Tuning 41 N R, SCRETUINE . BUNESRAE . ODT %, RS, M sifE
8% Bvalid BB HE. WroTB{EHE ., RVI1103 1 RV1103B B4 &30 7 VBUS DET B, FrbAA
SZHF Bvalid RE R, KBRS RVI106 FHE.


af://n328

B RV1106 USB2.0 PHY TUNING

P N . o e .. [OTGLOHost: io -4 0xfb00424 0x20000000 A
1%¢J«m“m§ 1. ot !«m“ﬁﬂﬂ? | OTG2.0 Device: io -4 OxffblcT04 0z8c000a08

1.Pre-emphasize

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

mepre_emphﬂmemﬂDH_chﬁp state 0:112.6m¥ 2:87.6m¥ 4:100mY 9:162. Em¥ 11:175mV 12:150mY 14:126mY
15:200mY
we | |
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

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

b B[

we |

=
4k

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

7.HOST Disconnect Detection

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

7 RV1106 USB2.0 PHY Tuning Interface

226 RV1106 USB2.0 1 5% 55

HWESH
Pre-emphasize

Pre-emphasize
Strength

HS ODT Value

Eye Height

Squelch
BValid

HOST Disconnect

Detection

ik
%5 HS Tx HUNE, BOARECITA

VA% HS Tx WUINE SR, & AR RAERINEIT R G, 4 R4

W ODT 45Q FBHAE, FyAEEK, ODT BN, HE B & stk
FHH, AR FS/LS [ slew rate.

VA% HS Tx IRE MR E. H, 467 4: 470mV D20 [ B AR Fr 1 Togic
HL > 850mV

JHEE HS Rx [ 7 ) (H

1% VBUS DET ®{H, R T Device

VWA, AT HOST



2.7 RV1109 USB2.0 Tuning 531 ¥ B

RV1109 USB2.0 Tuning L &0 F BT, S2HF Slew Rate. AR VRHE . M8 BB VAL b A8 1A 2 o
RV1126 %1515 RV1109 AH [ .

B RV1109 USB2.0 PHY TUNING - O X

RV1109 USB2.0 PHY TUNING

LT TR . 2l e a s, | OTGLOHost: io 4 0xfd00424 0x40000000
BEEEARL: oTe MBS | 07020 Devioeio 4 0nfid0cT04 0x8c000208

1.Slew Rate 4.HOST Disconnect Detection

IR T P 00 S E ENEEEGS SN ETEE
we | I E |

INFUT:0-3 DEFAULT:3 MAX:3 MIN:0 Input: 0-2 DEFAULT: 1
0:480nY  1:570m¥  2:640mY

2.Eye Height

Code Output
EnEHERAS SASHEENRE
|| |
INPUT:0-7 DEFAULT:3 MaX:7 MIH:O
3.Squelch
EnEHERAS SASHEENRE
|| |
Input: 0-2 DEFAULT: 1
0:92m¥  1:124m¥ 2:15ZmV
8 RV1109 USB2.0 PHY Tuning Interface
#7RV1109 USB2.0 15 5 MBS %
RS ik
Slew Rate A4 HS Tx IR slew rate
Eye Height JAHE HS Tx IRE &
Squelch WL HS Rx [ 7 BRI
HOST Disconnect Detection VAW RN R{E, R AT HOST

2.8 RK1808 USB3.1 Tuning 51 i} B

RK 1808 USB3.1 Tuning S 41 T BT 7~, CHF Tx driver voltage. Tx driver swing. Tx driver pre-emphasis
strength.


af://n358
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|
O
X

B RK1808 USBE3.1 PHY TUNING

RK1808 USB3.1 PHY TUNING

io -4 0xE384008 Ox
EEEMAEL . usiowe o Mhdas: o -4 0362000430 Ox02010340

1.TX driver voltage 3.TX driver pre-emphasis strength
- io -4 0xff3821b8
T Ll P il
ERF RS S i T rE R AR 1E
io -4 0xff382088 0x00000033

b Ew ] |

INFUT:0-3 DEFAULT:0 MIN:O0 MAX:3

o Hl

INFUT:0=3 DEFAULT:1 MIN:0 MAX:3

2.TX driver swing

EREERaS SASHEENGE
wi || |

INFUT:0-15 DEFAULT:& MIN:0 MAX:1E

Code Output

¥ : RKIBSEENTAEMRG S E—1&S (A5 "0xc") 24T FEhALE CPI test pattem = —HHERT > MikBd. FEGSEILLERHA  BMRL
. CPO &, CP1 test pattem IR FHEA» FRABNTE—Ta@d (A5 "0xc") - IRBLTERIG:

LIEFFIEMEET s AT "io 4 0xfd000430 0x02010340" #i % «

2TEMIAIE - F TR CPI pattern MK RE DAL 1T "io 4 0xfF384008 Oxe" &% o

9 RK1808 USB3.1 PHY Tuning Interface

Z$8 RK1808 USB3.1 {2 5 &3]

HESH g

TX driver output common mode voltage tuning, tune the common voltage of

TX driver voltage . S
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 51 i B

RK3399 USB3.1 374 OTGO. OTGI FiFh 12875, RK3399 USB3.1 L1 [ Tuning 7] LLJ3 A LL R JLANE
BR:

L AELLETHE | A M m 2Lt ie 1, 20T HE 1 A3 O A It dr & HE 2 B B2 O R SQ i

%o

2. RK3399 USB3.1 PHY 3¢ #F Type-C IETHI A IS, FT LLFR F IR AL HE 2 FiroR,  Sefin AR A7 A7
AR 2 DURIUE RREHE B, PRI ) S A E N TE RN Ao 8% D, SRR
o ERIZMETELAE Type-C R IEH EENE N T,

3. AT HE 3 ) Cstart” $%8E, MR UTAE 1 RN O S TekIE R, R JTHE 5 e miine
PR BT IR SRS

4. 1T RK3399 *F &1 USB 3.1 PHY ZF 17455 A = 16 fi7[f] “write_enable bit”, T LA T By 1Lk %5
(115 A7 2% AR A A SCBoR PR R 1 SR 2L bit [EAE S, TR A GBI HE 4 PR AL A7
A A SRBUN BL A7 A7 A8 IWIAAME, TN THE 4 A5 M 0 N A28 W aa (E HE

5. TEALEETTHE 5 HIEPENT NS EL, A BRI FEE,  FRBEA M POHE s S A R R o A4, SR H
LI JTHE 6 F11) “Code Output™ FB343 42 B B 192 25 XY .
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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 i B S KN 4

%9 RK3399 USB3.1 15 5 525

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

2.10 RK3528 USB3.1 Tuning 531 3% 8

RK3528 USB3.1 Tuning FH I % N Efia~, SZEF Full Txswing and Txmargin. Low Swing and Txmargin, Tx
De-emphasis. Boost Level. RK3562. RK3568 if #15 5 RK35284H A .


af://n421

B RK3528 USB3.1 PHY TUNING - a

RK3528 USB3.1 PHY TUNING

FEFEMIIEN: [umsoro | Mg | G0l

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

11 RK3528 USB3.1 PHY Tuning Interface

%10 RK3528 USB3.1 (E 5% 5%

HESH ik

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 :
. Low swing and Txmargin Tuning (5 Full Tx swing {EF—#£, HEREA AR

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

2.11 RK3588 USB3.1 Tuning 57 1H i)t B

RK3588 USB3.1 ¥ £ USB3-OTGO (USB3&Dp CombPhy0) . USB3-OTG1 (USB3&Dp CombPhyl) .
USB3-HOST2 (USB3&PCIE&SATA CombPhy) 3t —=FiZSH4HZ 1) Tuning, RK3588 USB3.1 Fitfif1)
Tuning 7] PL73 A BL R LA R

1 fELLE T HE 1 A2 BT T B A O, 205 ME 1A sk iy A HE 2 1 sh A Bt B SQ
R

2. WM USB3-OTGO/1, K24 CombPhy0/1 SCRFIETHIAN I, it AR HEIRLL T HE2 TR, Jek
NBHCATAE 2% 1) 4 LAIREX CombPhy0/1 Y IE R IS S, PR EUN 2R A2 BN N\ 2 A7 2 E
WO, ZAAERIELAUZ 0xCx 30# 0x3x, HIE OSSR FE . RN AaRE R Ga
W ORAETE Type-C #0288, EEHiN USB £k B &4 A\ 7 USB3-OTGO/1 #11, HIZLL
CombPhy0/1 N TARIRES, FHINLIEF A2 .

3. U R 2K USB3-HOST 211, BBk 2Lt A HE 2 20U, BEL#E A4 rHE 3 i) START %4 R]
I


af://n442

4. fidi START #4# )5, fn 2 M USB3-0TGO0/1 H, I FLTH £ Ml USB3-OTG0/1 #13% Tuning 1
IR fe B A 80, e iE S BroR, 143l USB3-HOST?2 #H2% Tuning T A A2 2= 2k
B, WA THE 6 R, RZIRR.

5. tHT RK3588 “F- 511 USB 3.1 PHY i f7#51% =1 16 £ (1) “write_enable bit”, FIT LAYy T By 1E4% 1%
(127 A7 2% P AR A A SCBUR TR B 1) R 28 bit EAE L, T P A GBI HE 4 FhER LRI A7
A A SRBON NZFAE SR W UGAE, TN T REAA U PR S N 25 A7 28 W AR (A HE

6. fELLEA T HE 5 HIE RN B S H, Al B R, FacBE A PR ARE Hh 2 AR OGS R fo 4, IR HEL

2L JTHE 7 F11#) Code Output #7323 A2 BN B2 254X .

W RK3588 USB3.1 PHY TUNING - o
RK3588 USB3.1 PHY TUNING
1 BRI vmiote - MIRESS ‘HOSTTX: io -4 0xfc000430 0x0a010340 ‘ —
(AT . [ s 2 |Ee\EhEE: s | IS
1.TX driver main-tap level (USB3-OTG) S.Full Txswing and Txmargin (USB3-HOST)

SV [P 452\ 577 AL 18 | 0000000 6
: e
S|k 1

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

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

io -4 (xfeda0le

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

ERFESGS FiATFFETRE - L,
rowor_|

IHFUT:0—F DEFAULT:O
ik 0:1000mY  1:500mV  2:600mV 3:700mY 4:300mY &:S00mY
6:1100mY  ¥:1200mY

IRFUT:0—F DEFAULT:7 MIN:O M7

7.TX De-emphasis (USB3-HOST)

OE]

INFUT:0-2 DEFAULT:O
0:—6dbE 1:-3.5dF 2:No—deemphazis

3.TX De-emphasis (USB3-OTG)

EHEES e | o4 Oxfed3a014 i T 722 H1iR1E | 00000000

O |

IFFUT:0/5,/3/11 DEFAULT:0
0:0d6 5:—2.5dB{Recommend to use over 10Gbps speed) 9:—6. 94B(Hot Code Output 7
Recommend to use) 11:—5dB(Recommend to use over EGhps speed)

4.TX Slew Rate (USB3-OTG)

[ Stower
. io -4 Oxfed8a020
EnFEsEes | : SAFTENAE “”““”””

o B[ m

IRFUT:0—F DEFAULT:4 MIN:0 MAX:V

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

#11 RK3588 USB3.1 15 5 M54




HESH R

TX Driver main-tap

% SS Tx HJE
level(USB3-0OTG)

TX Pmos current

VAEE SS Tx ML, FRUAE LA 21 ik E
control(USB3-OTG)

TX De-emphasis(USB3-

JH4& SS Tx Z N
OTG)

TX Slew Rate(USB3-

1% SS Tx Slew Rate
0TG)

Full Txswing and . ) .
Full swing and Txmargin Tuning. TX SWING and TX MARGINJ[2:0] are

TXmargin(USB3- ) .
combined together to control TX output amplitude.
HOST)
Low swing and Low swing and Txmargin Tuning (5 Full Tx swing fEF—#f, H 2L

Txmargin(USB3-HOST) ANFD

TX De-emphasis(USB3-

Transmitter de-emphasis level configuration.
HOST)

3. Rockchip USB PHY Tuning XS4 A% i BH

3.1 RK1808 USB2.0 PHY

RK 1808 “F- & USB2.0 PHY Tuning fIfRHL N INTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c ]
k1808 usb2phy tuning() EH .

static int rkl808 usb2phy tuning(struct rockchip usb2phy *rphy)

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

3.2 RK2118 USB2.0 PHY

RK2118 “F-& USB2.0 PHY Tuning FMXALERANITE bsp/rockchip/rk2118/board/evb/board.c [ usb_phy_init() B
.

void usb_phy init (void)
{
#ifndef RT USING USB

#else

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


af://n486
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3.3 RK3036/RK312X USB2.0 PHY

RK3036 “F & H il R 3 #F kernel3.10 fRA, RALERINITE kernel/drivers/usb/dwe_otg 310/usbdev_rk3036.c [
usb20otg hw _init() EEH .

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

RK312X V- & FIMRALEINTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c
tk312x_usb2phy_tuning() ER%H .

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

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

3.4 RK3228 USB2.0 PHY

RK3228 V- & FIARAL S INTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c
k3228 usb2phy _tuning() &%,

static int rk3228 usb2phy tuning(struct rockchip usb2phy *rphy)
{
.../* OTG/Host PHY Tuning Code */

3.5 RK3288 USB2.0 PHY

i T RK3288 (1) USB PHY IXZNMXAGEA PN AFHFIARA, %R USB PHY &St ARG A, Frik
7E RK3288 T[] H A= il RAD (1 1) 1 5 B2 % N kernel JRAS ({5 FH kernel-4.4 X LAF fRA (1 Kernel
Version #3EFE 4.4, T kernel-4.19 ¢ LA JiRAH] Kernel Version #8EFE 4.19, EFA R kernel hitA{X
R A B ARTIEAS A — R 2, WA io 2 EASH M) .

RK3288 kernel-4.19 fz 4

RIS INLE kernel/drivers/phy/rockchip/phy-rockchip-usb.c ] rk3288 usb_phy probe init() B ¥ AK E. H
T RK3288 A 3 A~ USB i H, JrLL io iy 4 #4405 A B Al I 75 2200 USB 3y AWk X 40 AN [R] )
USB i I«

OTG & ARSI A T «

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

HOST!1 2 ARG A R


af://n493
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if (rk_phy ->reg offset == 0x334) {
. /* HOST1 PHY Tuning Code */

HOST?2 ¥ ORI R -

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

RK3288 kernel-4.4 Jix 4
IRFHAALEE4E: kernel/drivers/usb/dwe_otg 310/usbdev rk32.c

RK3288 £ 3 4~ USB uii 1, HH OTG HARISERANTE usb200tg_hw_init() ¥R )R, HOST1 HARRLE N
F 1k_ehci_hw _init() BRACAK R, HOST2 RS IITE usb20host hw init() PRACAKJE -

3.6 RK3308B_S/RK3308 USB2.0 PHY

RK3308B_S *F- & HIACIBERIN{E kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c i
k3308 usb2phy_tuning() Bi%H, 7E soc_is rk3308bs() HIWi sk K= .

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

RK3308 “F & FIMCIBISINTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c ]
k3308 _usb2phy_tuning() BREUH K else PB4 K E

if (soc_is rk3308bs()) {

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

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

RK3326S/PX308S “F- & IS INTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c [
k3328 usb2phy tuning() B, 7E soc_is px30s() HIWT 41 HIAKE .

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

RK3326/PX30/RK3328 “F & AL 8 INTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c [
k3328 usb2phy_tuning() BAEUH K else FIWi& K E


af://n513
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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 [NAHRGEINTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c (]
k3399 usb2phy_tuning() BAELH K “if (lof property_read bool(node, "rockchip,u2phy-tuning"))” Z . HT
RK3399 5 4 4~ USB #ii [, H:H TYPE-CO A1 HOSTO J& T —4H PHY (X 40 Hiht: 0xe450), TYPE-C1
FHOSTL J& T 55 —4 PHY (IXZrihik: 0xe460) o Fr LAARHD B Al TH 75 22 75 200 1 25 47 35 i b0 ok
X 7> ANF ) USB i

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

return ret;

3.9 RK3506 USB2.0 PHY

RK3506 V-4 USB2.0 PHY Tuning FI{CIB¥E8 IITE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c
tk3506_usb2phy_tuning() E%H .

static int rk3506 usb2phy tuning(struct rockchip usb2phy *rphy)
{
.../* USB2.0 PHY Tuning Code */

3.10 RK3528 USB2.0 PHY

RK3528 V-4 USB2.0 PHY Tuning FI{SIB#8 INTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c H
k3528 usb2phy _tuning() &%,

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

3.11 RK3562 USB2.0 PHY

RK3562 ¥ & USB2.0 PHY Tuning FARIE R IITE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c H
k3562 _usb2phy_tuning() &% .


af://n523
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static int rk3562 usb2phy tuning(struct rockchip usb2phy *rphy)
{
.../* USB2.0 PHY Tuning Code */

3.12 RK3568/RK3566 USB2.0 PHY

RK3568/RK3566 - & USB2.0 PHY Tuning FAASZILFH ), ¥SINE kernel/drivers/phy/rockchip/phy-
rockchip-inno-usb2.c 4 rk3568 _usb2phy_tuning() ER#EUCK)E. HT RK3568 H 4 /> USB i, HH OTG
A1 HOST1 J& T4l PHY (FEHbdik 0xfe8a0000), HOST2 Al HOST3 J& T —41 PHY (it
0xfe8b0000) o AT LAAE il AR B wif Th] 75 20 - 2 A7 45 St bk 335 47 0B X 43 AN ) 1) USB %ty 11

OTG # R HOST!1 # ARG A Nt F -

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

HOST2 41 HOST3 HAES RN

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

3.13 RK3576 USB2.0 PHY

RK3576 V- & USB2.0 PHY Tuning FIASIBERIITE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c (44
i) k3576 usb2phy tuning() %+ . HTRK3576 F OTGO. OTG1 3£ 24~ USB ¥ [, 2 AN X /AR
i rphy->phy _cfg->reg WE KA, RBGEINALE M0 F -

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;

3.14 RK3588 USB2.0 PHY

RK3588 “F- & USB2.0 PHY Tuning RSN INTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c 314
) rk3588 usb2phy tuning() %+ . HFRK3588 F TYPE-CO. TYPE-CI. HOSTO. HOSTI 3%t 4 4
USB ¥t 1, 4 AN EIX 2 M4 rphy->phy _cfg->reg BB R HIMT, ACHS A INAL B T -
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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 */

3.15 RV1103/RV1106 USB2.0 PHY

RV1103/RV1106 “F & WAL ERINTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c [
rv1106 usb2phy tuning() E %+ .

static int rv1106 usb2phy tuning(struct rockchip usb2phy *rphy)

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

3.16 RV1103B USB2.0 PHY

RV1103B *F- & [I4RHGZS INTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c [£]
rv1103b_usb2phy tuning() % .

static int rv1103b usb2phy tuning(struct rockchip usb2phy *rphy)

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

3.17 RV1109/RV1126 USB2.0 PHY

RV1109/RV1126 “F- & HIARFZERINTE kernel/drivers/phy/rockchip/phy-rockchip-naneng-usb2.c [
rv1126 usb2phy tuning() BREH .

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 */

3.18 RK1808 USB3.1 PHY
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RK 1808 “F-& USB3.1 PHY Tuning FI{CIB¥Es INTE kernel/drivers/phy/rockchip/phy-rockchip-inno-combphy.c
() k1808 _combphy cfg BR%{ .

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:

* 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;

3.19 RK3399 USB3.1 PHY

RK3399 ~¥ & USB3.1 PHY Tuning (UL ES IILE kernel/drivers/phy/phy-rockchip-typec.c [
tcphy tx_usb3_cfg lane() BREH .

static void tcphy tx usb3 cfg lane(struct rockchip typec phy *tcphy, u32 lane)

{
.../* OTGO/OTG1l PHY Tuning Code */

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

RK3528. RK3562. RK3568 *F-4 USB3.1 PHY Tuning [{JfCHS 78 II7E kernel/drivers/phy/rockchip/phy-
rockchip-naneng-combphy.c L4 Ri ) combphy _cfg BREH

RK3528 TS AL7INTE tk3528 combphy cfg B&E KU1 AL HE .
case PHY TYPE USB3:
/* Enable adaptive CTLE for USB3.0 Rx */

val = readl (priv->mmio + 0x200) ;
val &= ~GENMASK (17, 17);
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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 1k3562 combphy cfg BREHIIN N E .

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- &5 AL 2 2L FH 1), ARSI INTErk3568_combphy cfgbf 1) U1~ B

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);

3.21 RK3576 USB3.1 PHY

RK3576 USB3-OTGO HJ PHY Tuning 1A% N+ kernel/drivers/phy/rockchip/phy-rockchip-usbdp.c 3 {4
() udphy _init() &K

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

return 0;
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RK3576 USB3-OTG1 [ PHY Tuning fi%#s 1T~ kernel/drivers/phy/rockchip/phy-rockchip-naneng-
combphy.c SCAEH] 1k3576 _combphy cfg() BREUK E .

case PHY TYPE USB3:
/* Set Rx squelch input filler bandwidth */

writel (0x0d, priv->mmio + (0x14 << 2));
.../* USB3-0OTG1l 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;

3.22 RK3588 USB3.1 PHY

RK3588 USB3-OTG 5 USB3-HOST RGN B AR, TR,
RK3588 USB3-OTG fRHE i B it B

USB3-OTG ) PHY Tuning H FIi& %A 250 USB2.0 & 1T Tuning 8211, BIARAS AT AR ID T
kernel/drivers/phy/rockchip/phy-rockchip-usbdp.c 3445 i k3588 udphy init() EEEUKE .

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

goto assert phy;

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

return 0;

RK3588 USB3-HOST/A AL ik B fr B

USB3-HOST K PHY Tuning XS IN7E kernel/drivers/phy/rockchip/phy-rockchip-naneng-combphy.c 314
) k3588 combphy cfg() EELH .

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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