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Rockchip Introduction USB SQ Tool

1. Rockchip USB PHY {5 5 JA%E1AA

2. Rockchip USB SQ TOOL Fifi A
2.1 Rockchip USB SQ TOOL = A i i
2.2 RK3399 USB2.0 Tuning 5 HH
2.3 RK3399 USB3.1 Tuning i HH
2.4 RK3568 USB2.0 Tuning L i HH
2.5 RK3588 USB2.0 Tuning i i HH
2.6 RK3588 USB3.1 Tuning L E A
2.7 RV1106 USB2.0 Tuning [ i FA
2.8 RV1109 USB2.0 Tuning [ i HA
2.9 RK3528 USB3.1 Tuning i i HH
2.10 RK1808 USB2.0 Tuning H i
2.11 RK1808 USB3.1 Tuning Fifii5iHA

3. Rockchip USB PHY Tuning {345 A5 HH
3.1 RKB3036/RK312X USB2.0 PHY
3.2 RK3228 USB2.0 PHY
3.3 RK3288 USB2.0 PHY
3.4 RK3308B_S/RK3308 USB2.0 PHY
3.5 RK3326S/PX30S/RK3326/PX30/RK3328 USB2.0 PHY
3.6 RKB3399 USB2.0 PHY
3.7 RK3399 USB3.1 PHY
3.8 RK3528 USB2.0 PHY
3.9 RK3562 USB2.0 PHY
3.10 RK3568/RK3566 USB2.0 PHY
3.11 RK3528/RK3562/RK3566/RK3568 USB3.1 PHY
3.12 RK3588 USB2.0 PHY
3.13 RK3588 USB3.1 PHY
3.14 RV1103/RV1106 USB2.0 PHY
3.15 RV1109/RV1126 USB2.0 PHY
3.16 RK1808 USB2.0 PHY
3.17 RK1808 USB3.1 PHY



1. Rockchip USB PHY {55 i%4 i HH

24 USB BRBAESPR N 7, BENUE S PUEAMAHSCHIRIEN, A] DOSEIE L/ RE 1 FELES 50 X1 Tuning
USB PHY Ff7 & KRS SR, TR RMEFsE R T7i%, BRI USB AR, HEAR
BN 5 R A FIE I USB PHY (55, AU BIRY Rockehip USB SQ Tool ZEXFFRALTTTA, FIEA
AR N WLHY USB [R]i:

o USB HREIFE AR 2K e fr) 7 ;
o USB KR (4n: F5 RN PHY fHE 2 n) 8 S B
o USB EBINRZHENRERFEWIT;
o USB HERAMEIR IR TCIIAG 2 W7 2 4F
R BT USB EEMHERIBENERB AR L RIEE K, ll: USB &R E. KUK E KK,

USB JEERAMIEGA RS, FTLUBE USB (FEACFIEN, M0/ E O AR, FUa R
PEERBITEIR AL, P4 TEME TH P S,

2. Rockchip USB SQ TOOL #i1ii i

2.1 Rockchip USB SQ TOOL 1 % i

HHil USB SQ Tool 7E USB2.0 Y Tuning X F#JFHEH: RK3588. RK3588S. RK3568. RK3566,
RK3562, RK3528, RK3399, PX30S. PX30, RK3308B-S. RK3308, RK3326S. RK3326, RK3228,
RK3288, RK3328 (RK3328 HHAijH ¥ USB2.0 OTG PAK USB2.0 HOST Hf Tuning, USB3.0 f¥
U2PHY I ASZHE) . RK1808. RV1103, RV1106, USB3.1 Tuning SHHHFEH: RK3399. RK3528,
RK3562, RK3566, RK3568, RK3588, HAt VA Zkitagitt, Z TEBERIUEH T

Windows “FE5&,
Rockchip USB SQ Tool T.H N##&{29: https://redmine.rockchip.com.cn/documents/109

M FTH Rockchip USB SQ Tool.exe XX, ] UBEEINEFEEIEFEAE, WH 1R, A Eeik
BRI, RIATE A B S & YRR AL,
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B Rockchip USE SQ Tool V1.6 — O et
witEF S
USB2.0

EX1308 EE3036 EEG12X EX3228 EEK3233

BE3308 EE3308B-5 RK3326 BE33265 EE3323

BE 3390 BEK33528 BEK3362 ER3366 EE33568
EK3338 EK33888 EV1103 EV1106 EV1109
EV1126 PX30 PX3508

USB3.1
EEK1308 EEK3300 RE3328 EEK3362 BE3566
BK3368 EEK33538

&1 USB SQ TOOL Main Window

HLEEEH) PHY Tuning FHEE—EHY, A DA DAEA—EE 61T, USB2.0 PHY Tuning FLH
TBIILE 1, USB3.1 PHY Tuning A ERAEIWE 2,

%1 USB2.0 PHY Tuning &1~



USB2.0 PHY Tuning %71

Ea

il
RK3399, PX30. RK3308. RK3326. RK3228, RK3328. RK3399 USB2.0 Tuning FL[H]
RK3036. RK312X 1 BH
RK3568, RK3566, RK3562, RK3528, PX30S. RK3326S, RK3568 USB2.0 Tuning %M
RK3308B-S TiHH

RK3588 USB2.0 Tuning F[fi
JiAA

RK3588, RK3588S

RV1106 USB2.0 Tuning F{f]
i A

RV1103, RV1106

RV1109 USB2.0 Tuning # [

RV1109. RV1126

1ERH

RK1808 5}(1808 USB2.0 Tuning L[
e

%2 USB3.1 PHY Tuning A EnRH

Ef USB3.1 PHY Tuning i 73365

RK3588, RK3588S RK3588 USB3.1 Tuning F i1

RK3528, RK3562, RK3566, RK3568 RK3528 USB3.1 Tuning F [ %A

RK3399 RK3399 USB3.1 Tuning B} HA

RK1808 RK1808 USB3.1 Tuning F [ i%iAH

& PHY Tuning ISR TR OTE R HATIERE, A TERTHEH I JEED BRIE S B TR e &
REEOLT, FIFE =P BRIAT (FLESBRREERTRE SRR, 2R DRI B IX 2
L) o USBESHIMERA—ERNE, AalE HREEE, mHiraeiiCaRE R 5 IR E 208 =4 5
B, JAESEIRENG R FOREIA], MR Er, PR E CAEEER X,

2.2 RK3399 USB2.0 Tuning 51 % HH

RK3399 USB2.0 ¢ TYPE-CO, TYPE-C1., HOSTO, HOST1 F:PUffiAUEZ 1, RK3399 FLH 1 Tuning
AT RAZ S AR LA 3R

1 FELLETAE 1 AEMNERRFRFR ZEMNARE O, 2L HE LA MBI ar A2 2 B 3h4 BON B2 sQ T
s

2. TELLEIHE 2 HIEEEXN WS4, Pre-emphasize Z#0%E+% 5 HA Tuning WURFE], JELFTHRT TN
EBWINERNZEL, HAMR Tuning TUZIBIT R 7 E4FRIRARINS L, Fahln ANBE Sl
TR S EUE, S8 ATEE AR SEERIRTE S Tuning TH AL,

3. ML TTHE 3 Y FRIA4LsE, R G MIRER S AERBRTNRY o %, JFHLLEITHE 5 Y
Code Output #7248 BN M S %5,
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B RK3399 USB2.0 PHY_TUNING — O X

RK3399 USB2.0 PHY TUNING

5 5 OTG2.0Host: io -4 0xfe800424 0x40000000
e e o By S | A AL
1 BEEFEMAIEC: TeEco v AT T | 07c20 Device: io -4 0xf80:704 0x8:000a08
1.Pre-emphasize 6.Bypass ODT Driver Strength

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

3 |

io -4 Oxff774480 000070000

Ei
=

INFUT: 16-31 MAX:31 MIH:16

2.Slew Rate
4 7.5quelch
] w
A
IFPUT:0-3 DEFAULT:5 MaX:3 MIN:O
IHFPUT:0-15
3 COI]]pE[ISﬂtiO[I Voltage 0:112 5V 1:150mY 2:57.5mv 3:212 5mV 4:100m¥ 5:137 Bm¥

6:75m¥  T:200mY 8:125mY 9:162. Bn¥ 10:100m¥ 11:225m¥
12:160mY 13:167. BmY 14:126m¥ 16:250mY

i

8.HOST Disconnect Detection

THFUT :0/1/2/8/7 TEih
0:200mv 1:187.Bm¥ 2:228mv 6:178mv 7T:162 Bmv

INPUT: O-15

. - 0:625nY 1:675nV 2:612.Env 3:575nY 4:550nV 5:600nY 6:537.5n¥
4.Compensation Current 7:500nY 8:600n¥ 9:650nY 10:537.5nV 11:550nV 12:575nV
13:625nV 14:562. 5n¥ 15:E25n¥

i

Code Output 5
IHFUT:0/1/2/6/7
0:200my 1:187.Bm¥ 2:226mv 6:17Bmv 7¥:162 Bmv

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

S.Pre-emphasize Strength

we |

IHFUT:O—7 M&X:7 MIH:O

[%]2 RK3399 USB2.0 PHY Tuning Interface
RK3399 USB2.0f5 ST SN

#%3 RK3399 USB2.0[E = H% S5

SR ik

Pre-emphasize VHEE HS Tx FiINE

Slew Rate JEE% 1S Tx AREI slew rate

Compensation Voltage VB HS Tx RS, VAR R] DR USB IREIN &
Compensation Current VAR HS Tx IR, VA AR R] DA USB IREI & &
Pre-emphasize Strength JA®E HS Tx WNERE

Bypass ODT & Driver Bypass comp FLE&HAFERH H 2R R, 1] PAJE®E USB HRE MY S
Strength &

Squelch VE%E HS Rx HYRE S E{E

HOST Disconnect Detection VAL HS Wi RaEE, ST HOST



2.3 RK3399 USB3.1 Tuning 7 i

RK3399 USB3.1 X f OTGO, OTG1 Fiff#ZI128%!, RK3399 USB3.1 HLHiY Tuning A] A% AL RIS
7.

1 fELLETAE 1 AR TR ENAAEE O, A EHE 1 AMENKaSAE S B 34RO BT SQ T
o

2. RK3399 USB3.1 PHY ¥ Type-C IEMHIFIIEKEI, FrPATRIZBRLALEITHE 2 iR, Solin N ISE AT A7
a2 DRBUE REE R, PRI F A EENTEmA T FRE " O, SNSiERA
o ERIZHETEA Type-C LRIEHIEFEIIN I FiHL

3. RGZLE T HE 3 WY “start” 125, LEITHE 1 PR IINAEZ O TokiEE, RN AHE 5 HRY<BHIN
PR RO IE IR

4. T RK3399 *F- &5/ USB 3.1 PHY 17 a5i% A = 16 [ “write_enable bit”, Fff AR T [ 1L #2A%EE R
ZHE o H AR S SR A BE A L bit (HHHER, TR HEHL G HE 4 PERALY I 17 o5
2 IRBON B F 2 as I RIUa1E, HEATTHE 4 HIEH N\ 17 28 I aaE ",

5. fELLEJTHE 5 HIRFEN WIS EL, i “BN T4, B A MIRRE SRR ) o %, FFE
LI 77 HE 6 HfH “Code Output” FR2E BRI R,

E RK3399 USB3.1 PHY TUNING - O X

RK3399 USB3.1 PHY TUNING

%ﬂﬁ}%mmm - USB3-OTGO 1 mﬁﬁ%\. 10 -4 Oxfed00430 Ox0a010340

Miﬁﬁﬁ%\éﬂ% . io -4 Oxfi7 72380 2 35T.—";RT
BRINSTERR(E: 0000990 SO
1.BOOST LEVEL

EEFFEEGY (o040 A R0 FTEEHR{E |0x00000000

L}

0 : WA i0 -4 Uxtt/d0784 0=0400

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

Code Output 6

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

[%]3 RK3399 USB3.1 PHY Tuning Interface
RK3399 USB3.1 {5 SRS E 4

%4 RK3399 USB3.1 ZEH& S

S filiid

BOOST LEVEL TX boost level adjust signal
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2.4 RK3568 USB2.0 Tuning 71 iHH

RK3568 USB2.0 37#f OTG, HOST1, HOST2, HOST3 H:PUfiRAIHZ, RK3568 FLiHiY Tuning 7] PA%>

PN DINEZ

L AELL T HE 1 ZEMBEBEA FR BN 1, ZLE05HE 1 A MY SAHES B 3025 RO B2 sQ Ml

i<,

2. BT RK3568 511 USB PHY F17asi% A i 16 N[ “write_enable bit”, Pl PACH T B L #7ERE 1 25
e A EOR A BRI IELE bit (HUEL, FEMH P AL G E 2 hiR ALY B T 75 i
IR B AR Z eI RIURTE, HATTHE 2 A5 N 27 17 A FIGA E " RE

3. fELL T HE 3 HIEFRAT WIS 5L, Pre-emphasize ZE0%4% 5 HAth Tuning WK, J@IFTHINI A
IEPEWUNER S5, HMAY Tuning WU RILLETTHE 5 HREFIRISEL, FamABE R
i L NER RIS HUE, S8 G DU SEIIRIRE R Tuning THIS A 1L,

4. )L ETTHE 4 HREY BN, Fes G MRINE A RON Y o tn %, I HLEITHE 6 HHEY
Code Output #7324 M IS,

HE: FESVGENEFEZABURNBOME, MREA ThRmATEaE, S2ERRIME, A6
SRMERZE Tuning 4551, #MICHT 550 T8l S RT3 17 aHE /S A F 7 S0 G ERIRE .

17 RK356X_USB_2.0 PHY TUNING

1.Pre-emphasize

[] open pre_emphasize in sop or sop state
[] open pre_emphasize in chirp state 3

- o X
RK356X USB2.0 PHY TUNING
1 o o OTG2.0 Host: o -4 Oxfoc00424 0x40000000
BEFEIREL: ot v MEEAES: | 0TGLO Device: io -4 Oxfc0cT04 (x8c000a08
S.Squelch
EREFESG Y o4 0R80000 | ) FIFEETRE (00000004 2 00000085
ERFFEG S HiAZFESTRIE

4
o -4 0xfe820008 000000db
0 = ik

4

i

A

i0 4 Ofe820000 (=00000000

2.Eye Height

EREEEa4 |io 4 0xf820030

|

Hi AT rESMIRE 00000001

o Eff5w 1]

IHFUT:0-7
0:400mv 1:360mY 2:350m+y 3:355mv 4
T - 450mr

3.HS ODT Value

EMEEEaS |io -4 0xf8a0018

:412 Bmy 5:42Bmy 61437 Bmv

HiNEF SR E 0000002

: ‘

16 - T

INPUT:16-31 DEFAULT:21 MAX:31 NI

4.SLEW RATE

io -4 0xfe3a0000
ERE TS

A

LL
UL

io -4 (xfe8a0033

18

00000004

A FETEE
0000000

Input: 0-18 DEFAULT: 12

0:112. 5m¥ 1:180mY 2 87 Bm¥ 3: 162 5mY BI137 BnY 6:75mY 7:150mY
8:12E6n¥ 9:162 Em¥ 10:100mY 11:17EnV 12:180mV 13:157 EmV
14:128mV  15:200mY

6.Host Disconnect Detection

REEEE S [lo 4 08003 i B TF2 MR 1E 000000568

Input: 0-15

0:625mY 1:57EmY 2:612 Bmv 3:576mY 4:560mY 5:600mY &:537. EmV
T:500mY &:600mY 9:650nY 10:557.5mY 11:5580nY 12:578mY 13:625mV
14:562. 5nY  15:525mY

iI
=

7.B_SessionValid

EREEEAS #0\ZF7E B T4 {8 |00000000

IRFUT:0-¥ DEFAULT:0 MAX:¥ MIK:0

E;I
=

Code Output

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

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

reg &= ~(0m07 << 0); 6
reg = (0m00 << 0);

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

[£l4 RK3568 USB2.0 PHY Tuning Interface

RK3568 USB2.0 {5 5%

Borad
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RK3568 FHEIILERMAL T VUK SHOEE, fHE USB2.0 SQ 4%, USB2.0 ME7S FMEEEE. USB2.0 Wi+l
H{E %, USB2.0 B_Sessionvalid 8%,

RK3568 USB2.0 SQ i
USB2.0 SQ A% FZH®E USB2.0 (55 MIFiIINE, IREEE., Slew Rate, JXBH5HESE,

%5 RK3568 USB2.0 SQ [EE %S5

Pre-emphasize JEEE HS Tx MNEE
HS Eye Height JEEL HS Tx BRE K&

V% ODT 45Q HFHE, #AEMRA, ODT HEHE/, AR R EE A,

HS ODT Value
{H[ESEe ES/LS BY slew rate

Slew Rate VA% HS BRIZIAY slew rate , {HIAZEAERITR/I
Squelch WAL HS Rx AR [ {H
HOST Disconnect . . N

' VAEEWOH RN EI(E, ST HOST
Detection
B_Session Valid V&% VBUS DET B{H, ST Device

RK3568 USB2.0 W5 B 4%

YEHKEREK, RERZE. PRI USB 44514 #; High-speed SM%, TLIEMER MBS o LRI DA
ZIAVHEE USB M5 H{H, USB PHY FYREFS BI{E —MEAIA DY 150 mV, Y FHBHHIE KR USB 45,
USB IEHESMIRESZIRGRIEE, 2T 150 mvV 1, FIEATREERESSEY eSO T,
LIS AT DUE Y RIS USB2.0 PHY HIMERS [SI{E, —R%A] DAVEEEDY 125 mV B0 112.5mV, HIA] DAdEE
Squelch Tuning M3,

RK3568 USB2.0 Wik I B {4 %%
DT A I (B )8 8 ] DAE IS Host Disconnect Detection Tuning 242, Rockchip *F& USB Host ¥ [R5

USB #MEHEWT:

[ 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 Ui 1WA USB AM&iEHE H AR :

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

1) JEIEREI USB2.0 AR

= USB Host $i5 USB2.0 #M&, JCiEMMIZIRIT ($hfst USB SMRINANSFTEN DAL RIWITERERI H
), MR PAZERAn SRR

1. JF/8 EOP YTIMEE (SDK BRIAK[MA EOP MITHINEE) , JF/8 EOP WNENMBUE 4 iR,



X

i RK356%_USB_2.0_PHY TUNING - O

RK356X USB2.0 PHY TUNING

o o OTG2.0Host: o -4 Oxfocd0424 0x40000000
EEEEIREEEL]: ote v MhEEES: | 0TG20Device: io 4 xfec0cT04 058¢000203

[] open pre_emphasize in chirp state

[] open pre_emphasezs in non_chirp state

1.Pre-emphasize S.Squelch
— RERHESEGY FATESEMRE
i

‘ A ‘ Input: 0-15 DEFAULT: 12
0: 112, Em¥ 1:150mY 2:87.Bm¥ 3:162 BnY B:137.5mY 6:75m¥ 7:150mY
&5 15 EOP FiliNEE
2. 8]\ USB Host TG B H ;
o HLE Rockchip & F A A TEOPTUMEN(E, nI/ZR Step 1205, BRI T HIUHES
1S

o HA Stepl BAETEIRBGERCRIIEILT, A TEAE Stepl KRR _E R Step2 A1
o Step2 R/ NTTFARINBMEFAE—E XSG, a1 RIFRIS & 2 T8 USB AMRTEIEH (A FR &L B3l
AN, AU PR A CAE X ;

2) USB2.0 AP H T
24 USB Host ##Z USB2.0 SMRAEIEH TEFR A LS EHWIFT, FATATPAZHE K USB Host 1YW AR
{E,
o HAEITE W E WA 2 KA W R B ER R R, 33 E 2R 0 USB ANK B & (Al il el &
LES7 =18

AERIR SN, FrOAARZ— IS AL E B 2508 WA I S

e Rockchip ) SDK BRIASE K] EOP HUTRANER, Flf AN ANER SE00 B 2 17 a5 P 25 K T IR A ;

o ERWOTAEIMBME R FE—ERIXER, RIS = S Host JTLiEARINE] USB SMRITITIERE
AUTEOL, R DA R 2 E e XU ;

RK356X USB2.0 B_Sessionvalid Ji%%
B_Sessionvalid JH%& F % H T PC Joi%IR 5 USB Device (41: ADB/MTP)EE IR FIIE] USB Device J& X Wit

IR, MR T DAZIAT R, FRAIRA IR BI(E.,  BRIAMEDN 3000, XN 3b111 (BEUERET)
5 3101 (SEULERES) . FE USB Device HEFEIIMATREME A T2 3 Fbi:

o Vbus HEKMK (—RHKT 4.7V &5 HBLAIE) o
o USB_AVDDIVO0 &l K, 50# USB_AVDDIVO ##4mE2 1.2V, SE PHY /&IIARZ| Bvalid HK
55,

o Logic FUESEA R, SEUSB 28 LIERH,

2.5 RK3588 USB2.0 Tuning %1 HH

RK3588 USB2.0 7 TYPE-CO. TYPE-C1. USB2.0 HOSTO. USB2.0 HOST1 H:PUfh2k7IRz1 RK3588
USB2.0 BLHIfY Tuning 7] A7 N AR LA 2R

L AELLETTHE 1 ZEMNERRFR AR ZIMARIE O, D77 RE 1 AR ar SHES B sh A RO R sQ Ml

R
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2. FELLETTHE 2 FRIE R A SEY, Il Fahf A B i B TMEE RIS S RE, SR AL

AR S B HHAIES S Tuning TR H 124,

3. WL HE 2 R WAae, A MIAHERR A BSOS AT o a4, F HELETIHE 3 7Ry

Code Output #5322 O B 2% (1,

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 i

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

[&l6 RK3588 USB2.0 PHY Tuning Interface
RK3588 USB2.0 {5 S S AL

%6 RK3588 USB2.0 [E SIS




RS iR
TXRISE VAL HS Tx slew rate, FJEXZE T+ R A
TXPREEMPAMP VEEE HS Tx HNEE B

VAL HS Tx WUNEE A 2t , BB SEH i TXPREEMPAMP
TXPREEMPPLUSE

TUNE JG A3
TXHSXV JE%E HS Tx DP/DM A X %, IHCIRERETCHH B2k
TXVREF VE%E HS Tx DC FaJE&, 7] PARA .22 AR [ s (E
TXRES AEE HS Tx YL, PSR IREE(E LA R
VAL FS/LS Tx BHAT, PTHCARHAR RIMEAE b R Rl AS s HE I
TXFSLS
2=
HOST DISCONNECT N
AR AT, S AT HOST
DETECTION

2.6 RK3588 USB3.1 Tuning 7 i

RK3588 USB3.1 37 #f USB3-OTG0 (USB3&Dp CombPhy0) . USB3-OTG1 (USB3&Dp CombPhyl) .
USB3-HOST2 (USB3&PCIE&SATA CombPhy) F:=FKAYHZ 11 Tuning, RK3588 USB3.1 FHIHY
Tuning A] A7 A LA L7 38:

1 fELLETAE 1 AEMNER AR EMAMEE O, A EITHE 1 AMEmharSRES B 304 B0 R sQ M
R,

2. WHRENMA USB3-0TGO0/1, A2 CombPhy0/1 SCHFIEMIAIR A, FiATAZIRL /7 RE2R7R, SEki
NP A a2 ATREL CombPhy0/1 HIIE R TENME S, PRI 27 S E N i N 5 1E aeE”
WOH, ZFFRELTUZ 0xCx 3#F 0x3x, GNIEOSTEREE, NMRIEIREGFFRERK G8
HORAAE Type-C #2II2KRAY) | 1B5EHiIA USB Z&kE& 4 ARFE IR USB3-0TGO/ #1H, HAVELL
CombPhy0/1 A TAEIRE, FHANIREBFFERIIm 2,

3. W E MR USB3-HOST 2, GBS 4Lt HE 2 HB 38, B Ba /5 HE 3 FRY START $28EH)
A,

4. 55 START %85, WRZMIX USB3-0TGO/1 H, NIFH /=M USB3-OTG0/1 #H5% Tuning JifY
“WINTEE AR, WL EITHE 5 FR, i USB3-HOST2 AH3¢ Tuning WA “HIN " #i it 232
B, WLLETTHE 6 iR, RZIRA,

5. HF RK3588 511 USB 3.1 PHY Z17a815% A 5 16 f7[ “write_enable bit”, Bt DA 1B (E ¥ E R
T 7o P AAAE SC B R A BRI FELE bit (B eR, TR P LT HE 4 R AEAYISEE (7 2%
A IREBON N T 17 2RI WIUa(E, A TTREAG MR <H N\ 7 e PIGE REH,

6. fELLE T HE 5 HIRFEN WIS EL, s TN, F G MIRAE 24 BON RZRY fo A, JFHEL
I HE 7 HfY) Code Output 853232 B B 2 XA,
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RK3588 USB3.1 PHY TUNING

1 i%ﬂ%ﬂﬂ“w;u - |USB3-0TGD fm“ﬁ:ﬁé\ HOST TX: io -4 OxfcD00430 0x0a010340 START 3
[ MBS S ee: |o koo R | smoe
1.TX driver main-tap level (USB3-OTG) 5.Full Txswing and Txmargin (USB3-HOST)

ﬁm%#é@ﬁ@' io -4 0xfed82010 S5 SR U4 |0000000¢
51|s ) e |

B 5 . . IRFUT:0—4 DEFAULT:0
TNFUT:E15 DEFAULT:1S MIN:0 - MAX:1S 0:1000mY  1:1200m¥  2:1100mY  3:500mY 4 300mY

]

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

EHEFTFESY Fi A BT VIR (E A
o
IRFUT:0-7 DEFAULT:O

ik 0:1000mY  1:500mY  2:600mY  3:700mY 4:300mY 5:900mY
6:1100mY ¥ 1200mV

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

7.TX De-emphasis (USB3-HOST)

3.TX De-emphasis (USB3-OTG)

i;m##agﬁémmﬁamafam o
W ||

IWPUT:0-2 DEFAULT:O
0:6dbE 1:-3.6dF 2:No—deemphaszis

INFUT:0/5/9/11 DEFAULT:O
0:0dE 5:Z2 GdE(Recommend to use over 10Ghps speed) 9:-6.9dE (Fot Code Output 7
Recommend to use) 11:-5dB(Recommend to use over GGhps spead)

4.TX Slew Rate (USB3-OTG)

Faster io -4 Oxfedallc m

[ stower

. 10 -4 Oxfad8a020
wnEEsas | : A SR MEE “””““”60

IFFUT.0-7 DEFAULT:4 MIN:0 MAX:T

[%]7 RK3588 USB3.0 PHY Tuning Interface
RK3588 USB3.115 ST SN 4

%7 RK3588 USB3.1 [E SIS




SR

TX Driver main-tap
level(USB3-0OTG)

TX Pmos current
control(USB3-0TG)

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)

YE%L SS Tx HJE

VA% SS Tx LI, EEIAE VA AN RN P B

PEEL SS Tx EfNE

JE%L 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 {EF—#f, HE40
N

Transmitter de-emphasis level configuration.

2.7 RV1106 USB2.0 Tuning 31 % HH

RV1106 USB2.0 Tuning FLHIAN NE /R, SCREFUINER, FUANESREE, ODT %L, HR&EVEEE, mEH EE
. Bvalid BIETE%EE, Wil BI{EEEE, RV1103 RS EZE/DT VBUS DET |, Frll, RV1103 A3ZH:
Bvalid FI{HIA®E, HEIFEIS RV1106 HIF,

e
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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

[£]8 RV1106 USB2.0 PHY Tuning Interface

8 RV1106 USB2.0 {Z E-1F#2%%
iR

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

VAL HS Tx FNE, BRIANRECTE

A% HS Tx WUINERIRE, %A Fas LEETINEITEE, AREARK

JA%E ODT 45Q HEFH{E, i AMEBCK, ODT HRHEV)N, IRER SR,
FHH, ANESFM FS/LS Y slew rate,

HS ODT Value

V%L HS Tx IREMSEE, Hr, #4067 4: 470mV W20 HARIES A Y logic FE

Eye Height & > 850mV

Squelch VEEE HS Rx AR B{EH

BValid V%% VBUS DET [Hi{H, AT Device
HOST Disconnect

VAR A, ST HOST

Detection



2.8 RV1109 USB2.0 Tuning 31 % HH

RV1109 USB2.0 Tuning FLH U REIFf/R, S2HF Slew Rate, AREVARE, Mg FEVARS, Wi BIEIAEE,
RV1126 V%I 5 RV1109 AHIA,

B RV1108 USB2.0 PHY TUNING - O X

RV1109 USB2.0 PHY TUNING

s=i, S SR OTG2.0 Host: io -4 Oxffd00424 0x40000000
1%5@}—%&”&13%'] > }Jﬂ”ﬁtﬁﬁ/ﬁ\ : OTG2.0 Devicesio 4 Oxffd0cT04 0x8c000a08

1.Slew Rate 4. HOST Disconnect Detection

| | B |

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 SN SEEE
Wi | |
INPUT:0—-F DEFAULT:3 MaX:7 MIN:0O
3.Squelch
EnSEESS SN REENAE
Wi | |
Input: 0-2 DEFAULT: 1
0:92m¥  1:124m¥ 2:15ZmV
%19 RV1109 USB2.0 PHY Tuning Interface
9 RV1109 USB2.0 15 55254
Slew Rate JE%Z HS Tx BRERY slew rate
Eye Height JEEE HS Tx IRER &R,
Squelch VE%E HS Rx AR BH{E
HOST Disconnect Detection VAR R EE, RFF HOST

2.9 RK3528 USB3.1 Tuning 51 1A

RK3528 USB3.1 Tuning S0 RE 7R, X#F Full Txswing and Txmargin, Low Swing and Txmargin, Tx
De-emphasis, Boost Level, RK3562, RK3568 %1 5 RK35284H [,
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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

[&10 RK3528 USB3.1 PHY Tuning Interface

210 RK3528 USB3.1 2515244

SR filiid

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 : o
S Low swing and Txmargin Tuning (5 Full Tx swing {Ef—#f, HERNAR)

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

2.10 RK1808 USB2.0 Tuning ¥ i i) HH

RK1808 USB2.0 Tuning F U1 REFf/R, AR Tuning W5 RK3568 “F- £ [ USB2.0 Tuning WAHF], R
[l Z Ab7ETF RK1808 -5 HUSB2.0 PHY A A7 a5 5 16 NZfY “write_enable bit”, FT AT IR 174511
WIUGE, RK1808 USB2.0 /5SS EUMIHIHIE ML RK3568 USB2.0 Tuning FHAHIH B 5 IS EANAA,



af://n454

B RK1808 USB2.0 PHY TUNING

HEENEIEL:  ote

1.Pre-emphasize

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

[] open pre_emphaseze in non_chirp stats

v Misap < :

wh |

2.Eye Height

o El |

IHFUT:0-7 DEFAULT:O
0:400mY 1:476m¥ 2:380my F:500mY 4:412 &m¥ B 426m¥ G437 Gn¥
T 4B0mY

3.HS ODT Value

o Ell |

RK1808 USB2.0 PHY TUNING

OTG2.0 Host: 10 -4 Oxfd000424 0x40000000
OTG2.0 Device: io -4 Oxfd00c704 0x8c000a08

S.Squelch

IHFUT:0-15 DEFAULT:12

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. 6mV 14:126n¥ 15:Z200mY

6.HOST Disconnect Detection

G |

INFUT: O—15 DEFAULT:13

0:628mY 1:67EmY 2:612 Bmv 3:576mV 4:6B0nY 6:600mY &:B37. GmV¥
¥ :500mY 8:600mY 9:6580mY 1O:BS7. 5mY¥ 11:550mY 12 :&75mY
13:626m¥ 14:562 EmV 16:52Em¥

| 7.B_SessionValid

E |

IHFUT: O—7 DEFAULT:0

Code Output

THPUT:0-15 DEFAULT:5  MaX:15 MIH:O
4.Slew Rate

il

INFUT:0-7 IEFAULT:3 MAX:7 MIH:.O

[&11 RK1808 USB2.0 PHY Tuning Interface

2.11 RK1808 USB3.1 Tuning #L1fi % HH

RK1808 USB3.1 Tuning FH40 REIF7R, X#F Tx driver voltage, Tx driver swing, Tx driver pre-emphasis

strength,
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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

[£]12 RK1808 USB3.1 PHY Tuning Interface

11 RK1808 USB3.1 {ZE A% 55,

SR iR

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

3. Rockchip USB PHY Tuning {92 pR A

3.1 RK3036/RK312X USB2.0 PHY

RK3036 “F-5& Bl L 325 kernel3.10 kA, RESENINTE kernel/drivers/usb/dwc_otg_310/usbdev_rk3036.c [
usb20otg_hw_init() ERI%LA,

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

RK312X “F B A TRINTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c
rk312x_usb2phy_tuning() K&,
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static int rk312x_usb2phy_tuning(struct rockchip_usb2phy *rphy)

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

}

3.2 RK3228 USB2.0 PHY

RK3228 “F& AL IR IINTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c Y rk3228_usb2phy_tuning()
BRI,

static int rk3228_usb2phy_tuning(struct rockchip_usb2phy *rphy)

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

}

3.3 RK3288 USB2.0 PHY

H1T RK3288 [ USB PHY XNV EA MM ARAIARA, XA USB PHY BRI AR, L
1£ RK3288 T A AL I I AR /I8 kernel WA (f#FH kernel-4.4 K PAR AN Kernel
Version #B1%E#E 4.4, T kernel-4.19 N PA_ERRAH] Kernel Version #RIE#EE 4.19, EBEAFL kernel B AR 1A
R NARIEE A —FEmE, NAERD o mPFEAZHEM)

RK3288 kernel-4.19 iR 4

REGFRNNFE kernel/drivers/phy/rockchip/phy-rockchip-usb.c ) rk3288_usb_phy_probe_init() EREIAR R, H
T RK3288 F 3> USB Uil 1, LA io v FE LGRS BRI 752200 b USB i [T HIMRIX 53 AR
USB ¥ [,

OTG % RS ERANan

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

HOST1 4% ARSI T :
if (rk_phy->reg_offset == 0x334) {
. /* HOST1 PHY Tuning Code */
}
HOST2 & ARG INGN T :
if (rk_phy->reg_offset == 0x348) {
. /* HOST2 PHY Tuning Code */

}

RK3288 kernel-4.4 i A4+

IR EEAZ kernel/drivers/usb/dwc_otg_310/usbdev_rk32.c
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RK3288 A 3 1 USB Ui, HHA OTG HRESUSIITE usb20otg_hw_init() KR, HOST1 HARLTRINTE
rk_ehci_hw_init() R E, HOST2 HALERIITE usb20host_hw_init() FRIECK 2,

3.4 RK3308B_S/RK3308 USB2.0 PHY

RK3308B_S “F- & IESERIILE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c f¥
rk3308_usb2phy_tuning() BRI, TE soc_is_rk3308bs() HIKi &R E

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

}

RK3308 “F & M ESEINAE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c ) rk3308_usb2phy_tuning()
PRI else HIWT SRR R

if (soc_is_rk3308bs()) {

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

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

RK3326S/PX30S ¥ & AL IRINTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c [
rk3328_usb2phy_tuning() ¥+, 7 soc_is_px30s() HIWi s HHIA R,

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

RK3326/PX30/RK3328 - & HI RIS IINTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c 1
k3328_usb2phy_tuning() FRE 1] else H|Wr 5K E,

if (soc_is_px30s()) {

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

3.6 RK3399 USB2.0 PHY

RK3399 “F-5& USB 2.0 PHY Tuning FYfXHSESINTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c f
1k3399_usb2phy_tuning() EKELH Y “if (1of_property_read_bool(node, "rockchip,u2phy-tuning"))” Z fil, HT
RK3399 & 4 > USB ¥, H:F TYPE-CO A1 HOSTO J& T —41 PHY (X 73 Hbhl: 0xe450), TYPE-C1 #il
HOST1J& T 5 —# PHY (X73Hitik: 0xed60) o Ffr DAACHE B Al 75 255 S0 L 27 F7 de A stk AR X 7
AR USB #ii [,
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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;

3.7 RK3399 USB3.1 PHY

RK3399 *F& USB3.1 PHY Tuning FIfVELIRANITE kernel/drivers/phy/phy-rockchip-typec.c [
tephy_tx_usb3_cfg_lane() ERI%(H,

static void tcphy_tx_usb3_cfg_lane(struct rockchip_typec_phy *tcphy, u32 lane)

{
.../* 0TGO/0TG1 PHY Tuning Code */

3.8 RK3528 USB2.0 PHY

RK3528 *F- & USB2.0 PHY Tuning FIfUESHFINAE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c #
rk3528_usb2phy_tuning() ¥,

static int rk3528_usb2phy_tuning(struct rockchip_usb2phy *rphy)

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

3.9 RK3562 USB2.0 PHY

RK3562 “F-& USB2.0 PHY Tuning FUEBZSHITE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c
rk3562_usb2phy_tuning() %L,

static int rk3562_usb2phy_tuning(struct rockchip_usb2phy *rphy)

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

3.10 RK3568/RK3566 USB2.0 PHY

RK3568/RK3566 ‘-5 USB2.0 PHY Tuning FIIE 2T, #HITE kernel/drivers/phy/rockchip/phy-
rockchip-inno-usb2.c # rk3568_usb2phy_tuning() FR#CRE, HT RK3568 & 4 1 USB #iil, HH OTG 0
1 HOST1 J& T—%4H PHY (FEHuHE 0xfe8a0000), HOST2 1 HOST3 J& T—41 PHY (Gl

0xfe8b0000) o FIt DA B AD B A THI 722 N 25 17 a B A 7RI X 43 R [E] Y USB i o

OTG # 1 HOST1 #Z RE IR NN R :
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if (rphy->phy_cfg->reg == 0xfe8a0000) {
. /* 0TG/Hostl PHY Tuning Code */

HOST2 1 HOST3 FHRAEERI T :

if (rphy->phy_cfg->reg == 0xfeg8h0000) {
. /* Host2/Host3 PHY Tuning Code */

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

RK3528, RK3562, RK3568 “F-£3 USB3.1 PHY Tuning FIfCHLZRINLE kernel/drivers/phy/rockchip/phy-
rockchip-naneng-combphy.c X% W) combphy_cfg BRI%H,

RK3528 V- & RIS FRINTE rk3528_combphy_cfg BREIAN 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 “F S RELIRINTE rk3562_combphy_cfg PRELIAN RO E,

case PHY_TYPE_USB3:
/* Set SSC downward spread spectrum */
val = readl(priv->mmio + (Ox1f << 2));
val &= ~GENMASK(5, 4);
val |= Ox01 << 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 “F-& A2 A, RABENINTErk3568_combphy_cfg BRI IAN N &,
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case PHY_TYPE_USB3:

/* Set PLL KVCO to min and set PLL charge pump current to max */
writel(0xf0O, 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);

3.12 RK3588 USB2.0 PHY

RK3588 “F-& USB2.0 PHY Tuning FIfUESHFINTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c S f4:
i rk3588_usb2phy_tuning() %+, HTRK3588 A TYPE-CO, TYPE-C1, HOSTO, HOST1 3t 4 4> USB
UHE, 4 DX MR8 rphy->phy_cfg->reg HERAINT, RN BN R:

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 */

3.13 RK3588 USB3.1 PHY

RK3588 USB3-OTG 5 USB3-HSOT RAZFRIIAIE AR, W AR,
RK 3588 USB3-OTG fCIg it & &

USB3-OTG fJ PHY Tuning H AT AL USB2.0 [T T Tuning Y311, RIAH AT DLRIT
kernel/drivers/phy/rockchip/phy-rockchip-usbdp.c SXfFH Y rk3588_udphy_init() FRER .

ret = rk3588_udphy_status_check(udphy);
if (ret)

goto assert_phy;

.../* USB3-0TG PHY Tuning Code */
return 0;

RK3588 USB3-HOST{URS it B i B

USB3-HOST Y PHY Tuning fREGZSINTE kernel/drivers/phy/rockchip/phy-rockchip-naneng-combphy.c SR
1k3588_combphy_cfg() FKEH,
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case PHY_TYPE_USB3:
/* Set SSC downward spread spectrum */
val = readl(priv->mmio + (Ox1f << 2));
val &= ~GENMASK(5, 4);
val |= Ox01 << 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;

3.14 RV1103/RV1106 USB2.0 PHY

RV1103/RV1106 *F & A ES N INTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c
rv1106_usb2phy_tuning() EEEH,

static int rv1106_usbh2phy_tuning(struct rockchip_usb2phy *rphy)

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

3.15 RV1109/RV1126 USB2.0 PHY

RV1109/RV 1126 *F- & HIESEIITE kernel/drivers/phy/rockchip/phy-rockchip-naneng-usb2.c [
1rv1126_usb2phy_tuning() %L1,

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 USB2.0 PHY

RK1808 *F:& USB2.0 PHY Tuning FIfUHSIRANITE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c F
rk1808_usb2phy_tuning() £,

static int rk1808_usbh2phy_tuning(struct rockchip_usb2phy *rphy)

{
.../* 0TG/Host PHY Tuning Code */
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3.17 RK1808 USB3.1 PHY

RK1808 “¥-5& USB3.1 PHY Tuning HIfRUFS#RNTE kernel/drivers/phy/rockchip/phy-rockchip-inno-combphy.c
1Y rk1808_combphy_cfg FRELH,

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 Ox21b8 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 + 0x21b8);

reg = (reg & ~0xf0) | 0Oxe0;
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;
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