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Rockchip Introduction USB SQ Tool

1. Rockchip USB PHY {5 S 1A% iAA

2. Rockchip USB SQ TOOL it HA
2.1 Rockchip USB SQ TOOL = 5 i5iHH
2.2 RK3399 USB2.0 Tuning & A
2.3 RK356X USB2.0 Tuning 5 i
2.4 RK3588 USB2.0 Tuning & A
2.5 RK3588 USB3.1 Tuning 7 i HH
2.6 RV1106 USB2.0 Tuning i HH
2.7 RV1109 USB2.0 Tuning FiibHA

3. Rockchip USB PHY Tuning {345 A5 AH
3.1 RK3036/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 RKB3326S/PX30S/RK3326/PX30/RK3328 USB2.0 PHY
3.6 RK3399 USB2.0 PHY
3.7 RK356X USB2.0 PHY
3.8 RK3588 USB2.0 PHY
3.9 RK3588 USB3.0 PHY
3.10 RV1103/RV1106 USB2.0 PHY
3.11 RV1109/RV1126 USB2.0 PHY



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

4 USB HRAESCFRN Fg s, BEES FEM R R, ] DS Ui A RS a3 ¥4 Tuning
USB PHY FHZaeK G5 RE, TTie R Ay ik, BIGEREI uss IRE, RIZHR
FEMH &5 2R A AT USB PHY 55, AR UERA Rockchip USB SQ Tool sE X HALAL /715, ATEA
ARECE R H WK USB [A)/#:

o USB HREFEFRIMNIA SR A
o USB HCERIMEIIAIE (40: {55 PiamEe# PHY {22 M S BRI R
o USB EEINE R HENRERFHWIT;
o USB RSN TCIEAG R WT S
R BT USB G SHR MRS R RIER R, Hin: USB &R HE, LIKEAK,

USB AERRERMIRFTA RS, FTDUBEI USB (3 SHDCIRIN, %0 Ot prsrst, FaTEm
PEERBITEIE AL, P4 THC P S,

2. Rockchip USB SQ TOOL #1ii i

2.1 Rockchip USB SQ TOOL ¥ % il

H#i USB SQ Tool 7£ USB2.0 ) Tuning SFFHJF-5H : RK3588, RK3588S, RK3568X. RK3399,
PX30S. PX30, RK3308B-S. RK3308, RK3326S. RK3326, RK3228, RK3288, RK3328 (RK3328 HHf
H3Z#F USB2.0 OTG PAKZ USB2.0 HOST [ Tuning, USB3.0 Y U2PHY B /R #F) . RV1103,

RV1106, USB3.1 Tuning H#H X RK3588 ¥, HMFEERIFLIIEESMESHER, Z T HHEH
J&MT Windows &,

Rockchip USB SQ Tool TE R##&1£4: https://redmine.rockchip.com.cn/documents/109

M &FTFH Rockchip USB SQ Tool.exe XX, B /cr] ABRINEEEIEEER M, WE 1, S Faik
BT, BIRTIE AR R & 185 FL

[A”5 RK3399. PX30. RK3308. RK3326, RK3228, RK3328. RK3036, RK312X M7 HJ USB2.0 PHY
FAFeRFEAMIE, AT AA SR DA RK3399 AT, T RK3399 USB2.0 Tuning HL i HH T, [A]
H, RK356X. PX30S. RK3326S. RK3308B-S .t A RK356X Ml TR, UL RK356X USB2.0.
Tuning FLIA] BEH5; [FIF, RK3588 F1 RK3588S ith A DA RK3588 MBIl TR, Ul RK3588 USB2.0
Tuning P FEHR] RK3588 USB3.1 Tuning FLAT I 5 [AEE, RV1103 F1 RV1106 ;855 LA RV1106
BT, WL RV1106 USB2.0 Tuning FHATNI; [FIFE, RV1109 #1 RV1126 5 PA RV1109 9 T
BH, U RV1109 USB2.0 Tuning Z i,
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B Rockchip USE SQ Tool V1.4 — O >
ET S
USB2.0
RE3036 BE312X EE3228 RE3288
RE3308 RE3308B-5 RE3326 RE33265
EEK3323 EE3300 EE336X EEK3338
EEK35888 EV1103 EV1106 BV1109
RV1126 P30 PX308
USB3.1
REK3338

1 USB SQ TOOL Main Window

& PHY Tuning iR TR UTE IR RATIERE, AR VP BRIE S sE TR e &
REEOLT, FIFE T —MPBRAT (FLESBAVREE TR SRR, AR PRSPk X 2
S o USBESHIREBEEA—ERINE, AalE HREEE, miraeiliCaRE R IR E 208 =4 5
5, JARRIREME FOoRENA], MIARIFRECRRET, P HRZEE X,

2.2 RK3399 USB2.0 Tuning %1 i

RK3399 USB2.0 X #F TYPE-CO, TYPE-C1, HOSTO, HOST1 F:PYffiAUEZ 1, RK3399 FLH [ Tuning
AT A N PA R LA 3

1 TELLETTAE 1 AEMEERRFR fR AR O, 2L ETRECG MR ar SHE S B 34 BN MY SQ Ml
o

2. fELLA G HE 2 HHIEFEXN MBS %L, Pre-emphasize ZEU% 5 H M Tuning WIAIE, ELFTH# 7R
IRBETUINE R 24, HARRY Tuning WURIEI KL AT HEAR IR EL, Fahim NBE Al
RS TR S EUE, S8 A ARSI RRTE S Tuning TS H L,

3. R ETTHE 3 HH)” iAt2E, A MIAHEH 24RO Y o an<, FF HELLETTHE 5 HHY
Code Output # 73 A O M AT Z 5 K,
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B RK3399 USBE2.0_PHY TUNING

RK3399 USB2.0 PHY TUNING

T eepemstizn:

TYFE-LD hd

MWitae<:

0TGZ2.0 Host:
0TGZ.0 Devige:

1o —4 OxfeBO0424 0:x40000000
io 4 Dxfed0efl4 Oxdo000a03

1.Pre-emphasize
2 [] open pre_smphasize in sop or eop state

open pre_emphasize in chirp state

open pre emphassze in mom chirp state

3 | AT 1o —4 Dxff774480 0x00070004 I

6.Bypass ODT & Driver Strength

IHFUT: 16-31 MAX:31 MIN:16

7.Squelch

2.Slew Rate

4 | ol
IRFUT:0—3 DEFAULT:3 MAX:3 MIN:.D
3.Compensation Voltage

IHEUT:0/1/2/8/7
0:200my 1:187.Bm¥ 2:226mv 6:17Emv ¥:162. Bmv

HA

IRFUT:0-15

0:112. 5n¥  1:160mY¥ 2:87.6mv 3J:Z1Z.EmY 4:100m¥ 5:137.Em¥
L= T:200mY 8:126mV  9:162 Em¥ 10:100mV 11:Z22EmY
12:160mY  13:187.6mY  14:126mV  15:Z60mY

4.Compensation Current

R

IHPUT:0/1/2/6/7
0:200my 1:187.5m¥ 2:226mv 6:175mv  ¥:162. Gov

8.HOST Disconnect Detection

I

IRFUT: O-16

0:E2EmY 1:675mY  2:612.5mv  3:575nVY 4:E560mV 5:&00nY
6:537.Bn¥  T:E00mY  &:600mY 9:680mY  10:557.EmV 11 :550mY
12:576m¥  13:626mY 14:562. 6mV  15:525mY

5.Pre-emphasize Strength

Code Output g

regmap_write(rphy—bgrf, 0x4480, Ox00070004);

A

IHPUT: 07 MAX:7 MIN:O

Rackchip
Byt i+

[£]2 RK3399 USB2.0 PHY Tuning Interface
RK3399 USB2.0f5 SRS A

%1 RK3399 USB2.0{Z5 S A5k

TS fifiid
Pre-emphasize VERE HS Tx WNE

Slew Rate
Compensation Voltage
Compensation Current
Pre-emphasize Strength

Bypass ODT & Driver
Strength &

Squelch

HOST Disconnect Detection

VA% HS Tx HREIHY slew rate
JAE HS Tx HUEMGER, @R AT AR & USB HRIE & &
JA%E HS Tx HFRHER, AT DR & USB AR EIR =
VE%E HS Tx Fil N o
Bypass comp FLEAHIFHERH B ANA%E R, 7] DUJE%E USB IREIRY &

JAEE HS Rx AR H{E

VAEE HS Wi EE, RAF HOST




2.3 RK356X USB2.0 Tuning 5 i i

RK3568 USB2.0 #f OTG, HOST1., HOST2, HOST3 H:PUffiSAIE: 1, RK356X FLHIMY Tuning A PA%

HNEANTILA P8R

L AELLETHE 1 ZEMDERRFR R ZIMIARIE L, D77 RE 1 AR ar SHES B sh A RO R sQ

Wi,

2. FF RK356x EA N USB PHY FA78H% A &1 16 (1) “write_enable bit”, Flf ASK T B IE % VAR (1) 25

FTERPE AL G HAE 2 PR SR F A A i
IRBUN N T E SR I WIGAE, HEATTHE 2 R4 N\ 17 e A EHEH,

3. FELL T HE 3 HIEFEAT N US4, Pre-emphasize ZE0%4% 5 HAh Tuning WUAR[FE], J@ITHTHI X
ERETUINERN S5, HAK Tuning WU SULT G 7HE 5 RRIRFIRINSEL, Fohfm AsiE A
i BN RIS S EUE, SEER NG DA S B RRTE S Tuning WHH TR AL,

4. RGELETTHE 4 ) B2, A MANEFSEROT YT o i, IFHALEHE 6 Y

17 as A AR R BUR A BE R FE L8 bit (BB,

Code Output #5324 O B 2% (1,

IR FESVGENETCEATURNBOME, MRRAE TRMATESE, S2ERRIME, A6
RRMEZE Tuning 4558, #ONICHT 550 TS BT 17 dHE /S A F 7 a0 G EAIREH,

4 [[ou [T vtemm ooomom ]
2.Eye Height

iiﬂ%ﬁ%%é‘aé? BATTFaVRE
5 o 2| we || |

IHPUT:0-7
0:400mv 1:360mY 2:350mv 3:385mv 4:412 Gmv  5:476mv 61437 Bmv  7:450mv

Input: 0-15 DEFAULT: 12

7 RK356X_USB_2.0_PHY_TUNING - m] P4
. n 0TG2.0 Host: 1o —4 Dxfecd0424 040000000
3 - 3 o N
1 i%ﬂ%ﬂ“m;u - OTG ~ Jﬂ“ﬁﬂﬂ? . |DT52.0 Device: 1o —4 Oxfoclc?ld OxSc000a05
1.Pre-emphasize 5.S
.Squelch :
- oy o 4 " - 2 g |0 OceBal00d . 00000085
B TFEE S |io ~ Oefesannn | $HAFESTEE |joooo00e ENEFSAY - WATEETIRE
io —4 Oxfedal00s oo0o00dh
[] open pre_emphasize in sop or eop state 3
[] open pre_emphasize in chirp state Bl

0:11Z.6m¥ 1:160mY 2:&7.5m¥ 3F:16Z.5m¥ B:137.GmV

62 7EnY To1EOmY 81 126mY
11:176n¥  12:160mY 13:187.EnV 14:12EmV

9:162.5m¥  10: 100mY
152000V

3.HS ODT Vvalue

6.HOST Disconnect Detection

A

Trput: 0-15
0:626nY  1:67EmV  2:612. Gmv
6:537.6nY  7:500mV  §:600mY

12:576mY  13:626mY 14:56Z EnV 16:5E5mY

3:E7EmY 4 :BEOmY
9:650mY  10:587. 5m¥ 11:550mY

A B EME

6:800mY

i;w;ﬁ%;m BABEZEE [omoe

who | |

7.B_SessionValid

IFPUT:0-7 DEFAULT:0 MAX:7 MIN:1

INPUT:16-31 DEFAULT:21 MAX:31 MIN:16 ik | |
INPUT:0-7 DEFAULT:0 MAX:7 MIN:O
4.Slew Rate
io —~4 DxfeBa0000 0000004 Code Output G
% g g o g
T B R [ i M
*m#ﬁé e io 4 Dxfedal0Ss $EJ)\§T¥E§%}]§S1‘E 0000000 reg = readl {rphy—>phy_baze + 0x0000):
reg &= "(0x07 << 0);
reg |= (0x00 << 0);
X writel(rez, rphy—>phy_basze + 0x0000):
s

Rackchip

IR F

[%]3 RK356X USB2.0 PHY Tuning Interface
RK356X USB2.0 {5 SIS EANA

RK356X Fiidtedt 1 RS 80 %,
HEYEEE, USB2.0 B_Sessionvalid JH%&,

145 USB2.0 SQ JA%L, USB2.0 M BIEVAEE, USB2.0 WiT4&
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RK356X USB2.0 SQ /%%
USB2.0 SQ IR = ZIH*E USB2.0 (R EMITIINE, IRESE., Slew Rate, IXZNTREE,

22 RK356X USB2.0 SQ (5545

Pre-emphasize VE%E HS Tx WiNE
HS Eye Height JE% HS Tx IR B =

P ODT 45Q HFHME, #AEBK, ODT BV, BRER B,

HS ODT Value
B[RS FS/LS 1Y slew rate

Slew Rate VE%E HS IREIAY slew rate , {HIFATEAEFIR/N
Squelch VEEE HS Rx AR B{E
HOST Disconnect N .

' VEAREWTH RSN (E, ST HOST
Detection
B_Session Valid A% VBUS DET B8, S FT Device

RK356X USB2.0 W B 8%

MREAKEREK, RERZE. PR USB k4015 #; High-speed SN, TEIEWEH RS o HEAAT DA
VAR USB MEFS H{H, USB PHY AR BIE—MEAIATY 150 mVv, 4 HRHHTEARH) USB £R40,
USB IEHEEMBESZRAREE, EEMET 150 mv 19, KILTREEHESSPY e S GOHE T,
BEIS AT DAIE 24 RIS USB2.0 PHY HIMERS EI{E, —RER]AVEREDY 125 mV 80 112.5mV, HIRA] DAdist
Squelch Tuning B3,

RK356X USB2.0 Wi -4 R {H A %%
DT A 0 (B {8 8 ] DA IS Host Disconnect Detection Tuning 28, Rockchip *F# USB Host ¥ [R5

USB /M HZEW 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

Rockchip *F- 5 USB Host ¥fi [T USB #MEEHE HEN R :

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

1) BRI USB2.0 AW T

24 USB Host ##5 USB2.0 #N%, TCiEtGNZINTH ($ds USB AMZITANSFTENDA_E W HHERERY H
&), AT DA R AP A A

1. JFJ8 EOP YFiMEE (SDK BRIAK[A EOP MITHINEE) , JI/8 EOP WNEMNBUE 4 iR,



17 RK356X_USB_2.0_PHY_TUNING - m| X

RK356X USB2.0 PHY TUNING

e | sEse OTGZ. 0 Host: io —4 Dxfeol0424 C:40000000
I%Eﬁ¥¥ﬂ”ﬁtfﬁﬂ * |ote N L'ﬂ”ﬁti?ﬁ’% OTGZ.0 Device: 1o —4 Dxfe 04 OxcBe000a08
1.Pre-emphasize 5.Squelch

io —4 Oxfefal0nd 00000085
EMEEESD (1o 4 koo | WAERINAE BmEEEGY [ WAEEETINE

open pre_smphasize in sop or eop state |
[ open pre_emphasize in chirp state i
[] spen pre_enphaseze in mon_chirp state

Wik | Input: 0-15 DEFAULT: 12

0:112 Bn¥  1:160mY¥  2:87 Bm¥  3:162 Bm¥ &:137 BnV
& TRV FoARM -1 9Ra1 Q-18% Fell 10100

0000004b

K4 JT /5 EOP WiflE
2. I8N USB Host FJWT #6548 ;
o Y Rockchip & FAEG & A TEOPTR N E IR/E, R ZHS Step 12538, BERDIT BTN
1E;
o HH Stepl #RETLIHEMESRIEN T, A FHELE Stepl MYFEAl M Step2 I#(E;

o Step2 /NI EE A2 AE —E RO, N SRIAHEE B 2 T 80 USB ANRAEIEH {8 HI & 28 E Bl
THEGE, BT PR B X ;

2) USB2.0 A% S T

>4 USB Host %% USB2.0 SMEAEIEH TAEFR A AR HWIF, Tl TA] PAZ£{3E K USB Host AW ]
{Ho

R

o FARRATER S EWOTERZ F WO RN EER R, EEE RS 00UE USB SN H B A si
FEPFERSE ]
ARERIR BN, FrDAARL % — H IS AL E B A 2508 WA I B

* Rockchip ] SDK BRINZE K] EOP (ITANER, Flf DA ANER S0 B 25 17 48 75 5 8 ATZAR AT

o WERWITTASINBIERFE A E—E RN, WERIAEOS 2 S8 Host TIERINE] USB ST IER
AU, FRDARI PR 2 E it Xk ;

RK356X USB2.0 B_Sessionvalid %%
B_Sessionvalid % ¥ HF PC JCiIHEI USB Device (41: ADB/MTP)5& - 5IF] USB Device J& X Wit

RIS, A AT DAZRE 2RI, BRI R R B E, BAANECR 3'b000, I ERM 3b111 (BEU%EREE7)
B 3b101 (BH0%EFEES) , SF USB Device 1282 M AR ) & 3= 354 3 A

o Vbus FEERMK (—BAKT 4.7V &5 HEBLRE) .
o USB_AVDDIVO0 &K A, 503 USB_AVDDIVO #fam%] 1.2V, T2 PHY &M AZE| Bvalid A3
F5.

o Logic FUESUR KR, T2 USB il LIERH.

2.4 RK3588 USB2.0 Tuning 7 i

RK3588 USB2.0 37 #f TYPE-CO., TYPE-C1, USB2.0 HOSTO, USB2.0 HOST1 H:PUffisAIRZ1, RK3588
USB2.0 T [ Tuning A] PAZ3 0 PAR LA ¢

L AELLETTHE 1 ZEMDERRFR TR ZIMARIE L, LLET7AE 1 A MRS ar SHES B sh A RO R sQ

Wi,


af://n223

2. TELLETHE 2 iRt IS8, @l Fahim ASGE Ml B MEE IR S E, S8R ATl
AR SR TE S Tuning WH I E $2 4L,

3. R £LETTHE 2 HRYy” A, A MAAE 24O BT jo an, HH HATETTAE 3 Ay
Code Output #7322 O B 2% (K,

B RK3588 USB2.0 PHY TUNING - [m| x

RK3588 USB2.0 PHY TUNING

1 o o O0TG2. 0 Host: 1o —4 Oxfe000424 O:40000000
b= Sl o oy s 3 A
l%ﬂ:':;ﬂumﬁu - TYPE-CO ~ }m“ﬁﬂﬂﬁ . 0TG2. 0 Device: 1o —4 Oxfol0c704 0x3c000a08
1.TXRISE 6.TXRES
W | i
IRFUT:0-3 DEFAULT:1 IRFUT:0-3 DEFAULT:1
0:+2.19%  1:0% 2:-1.33% 3:-5.24% 0:+3. 23chn  1:0ckm 2:-2. Golm 3:—4. T4obm
HS Transmitter Eize/Fall Time Adjustment. Thiz bus adjusts the rize/fall times USE Source Impedance Adjustment. In some applications, there ecan be
of the highspeed waveform significant series resistance on the D+ and T paths hetween the
transceiver and cable. Thiz bus adjusts the driver source impedance to
compenzate for added series resistance on the USE.
2. TXPREEMPANIP
i 7.TXFSLS
i
INPUT:0-3 DEFAULT:0

0:dissble pre—emphasis 1:1x pre—enphasis THPUT: 0/1/5/7/15 DEFAULT:3
Ez;‘ P”_.e'“l’}‘“;s el 353" P”'Ce'“l’h“l‘s 0:+13.63% 1:+6.34% 3:0% 7:5.49% 15:-10.33%
el et wsils (et Beie This bus adjusts the low— and full-speed single—ended sowrce impedance
3. TXPREEMPPLUSE while drivine Wb
TR 8.HOST Disconnect Detection
HRIA

INFUT:0-1 DEFAULT:0

0:2x, long pre—emphasis current duration
1:1x, short pre—emphasis current duration
Thiz sldg:nal ;;E\trol;m;}(\e ,dEu;;;;én foer}iE%\)the HE pre—emphasiz current is 5 +7.05 6 +1 168 T:-5 49%

SewrEee el @ # ENANE [ Thi=z bus adjusts the voltage level for the threshold used to detect =

4. TXHSXV disconmect event at the host

INFUT: 0-7 DEFAULT:3
0:-5.68% 1:-5.96% 2:-2.94% 3:0 4:+5.658%

e

INFUT:0-3 DEFAULT:3 Code Output 3
0:+0.67m¥  1:-9.Zm¥ 2:+11.08n¥ 3:0

Transmitter High—Speed Crossover Adjustment. This bus adjusts the voltage at
which the DFD and IMD signals ecross while transmitting in HS mode.

5. TXVREF

THFUT :0—-15 TDEFAULT :6

0:-13 73% 1:-9.61% 2:-7 86% 3:-5 89% 4:-592% b5 -1 96&
6:0% To+1.06%  B:+3.92% 9:45.89% 10:+7.86% 11:49 351% Ra p

12:+11.78% 13:+13. 74% 14:+17.66% 16:+21 58%
HS IC Voltage Level Adjustment. Thiz buz adjusts the high—speed IC %E%Eﬁ?
level voltagze.

[#]5 RK3588 USB2.0 PHY Tuning Interface
RK3588 USB2.0 {5 ST SN

%3 RK3588 USB2.0 [Z 2S5k



SR Tk

TXRISE JAEL HS Tx slew rate, 1] 2REE b+ A A]
TXPREEMPAMP VHEL HS Tx FHNE B

VH%E HS Tx WNERR G250, BBAS{EI i TXPREEMPAMP
TXPREEMPPLUSE

TUNE Ja A 43K
TXHSXV VA% HS Tx DP/DM R X S F L, A% TCHA B2k
TXVREF VAL HS Tx DC HiJ&, 7] PABHE. AR AR E & (E
TXRES VAEE HS Tx BT, PISCERIREE(E LA R
VA% FS/LS Tx BHAT, PTRARAR RIMEAE b R RIS s FEL I/
TXFSLS
22
HOST DISCONNECT -
VAEEWTIAGIIEIE, ST HOST
DETECTION

2.5 RK3588 USB3.1 Tuning %1 ¢HH

RK3588 USB3.1 37#F USB3-OTG0 (USB3&Dp CombPhy0) . USB3-OTG1 (USB3&Dp CombPhyl) .
USB3-HOST2 (USB3&PCIE&SATA CombPhy) F:=FRAYEZ 11 Tuning, RK3588 USB3.1 FHiHY
Tuning A] PA7> A DA LA 38

1 FELLETTAE 1 AEMBERFR SR EARE O, 20E5HE 1 MBI e SHES B 34 BON RZRYT sQ T
a2

2. i EMNA USB3-OTGO/1, [F2F CombPhy0/1 SCHFIEEIFI M, FARRIZIRLLFHE2PR, ok
N BEEEF A7 250 a2 DAREL CombPhy0/1 HIIER IR R, PRI A EIE AN A\ FF fEanE”
HWHH, ZEFERNELTUZ 0xCx 3# 0x3x, HNIEOSIERREE, NRSEIRFERERK G8
W RAETE Type-C # H2KA) | ESEIA USB k&4 AFRFAIXAY USB3-0TGO/N £, HEZLLE
CombPhy0/1 A TAEIRE, FHARIFFELRAIM S,

3. W ENNA USB3-HOST 2, BB LL Ay HE 2 HP 3R, B AR A ITHE 3 Y START F25E R
A,

4. f5i5 START #2885, W ZMIK USB3-0TG0/1 [, NWIFLmH A M USB3-OTG0/1 AH5% Tuning Jif
BN B2, WAL ETTHE 5 7R, Wi45 M USB3-HOST2 AH3E Tuning WA “HiA\ #2222k
B, WLLETTHE 6 iR, RZIRMA,

5. i RK3588 “F- 21 USB 3.1 PHY Z17a8i% A 51 16 (V[ “write_enable bit”, Flf DA T B IE % A%ER)
A E e AR S EOR A BRI R LE bit (HYHEL, TP R EAE 4 PIRALA I 728
X IRION B FF e BIRIEEME, A TTREAG IR <4 N F s vIaaE e,

6. TELLELTHE 5 LA VIS EL, s TIAN-TeE, A MRRE 4 BN Y jo 7%, FEHAL
B HE 7 HY) Code Output 373 2E B M IS E 1,
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RK3588 USB3.0 PHY TUNING

1 | EEEEEO:  ceiome Mhtaes: |H05T TX: o -4 OxfcD00430 0x02010340 || START 3
2 mﬁtﬁﬁ%ﬁﬂﬂ% 0 4 (37288288 ‘ HASFeaE: ‘ 33 ‘l STOP
1.TX driver main-tap level (USB3-OTG) 5.Full Txswing and Txmargin (USB3-HOST)
iﬁm%ﬁ%%%% A ORROI0 | g 6 BTSSR AYATE | 0000000E ()
5 5 = i ‘ ‘ INPUT 04 TEFAULT:0 _
0:1000mV  1:1Z200mY¥  2:1100m¥ 3. 900mY 4 :500mY
INPUT 5-15  DEFAULT:15
6.Low swing and Txmargin (USB3-HOST)
2.TX pmos current control (USB3-OTG) -
io -4 0xfed8a018 00000001
IRFUT 0-7 DEFAULT.O
ok og e e, |10 -4 Oxfed8allc £ o8 Yi 0:1000mYV  1:600mY  2.600mY  3.700mY 4 800mY 5:900mY
EREF RS WA F TR RE Do MATILT T (BT
R 7.TX De-emphasis (USB3-HOST)
IRFUT 0-7 DEFAULT: 7
3.TX De-emphasis (USB3-OTG) INPUT:0-2 DEFAULT:0
0:%dbE 1:-3.5dF 2:Ho—deemphasis
iﬂlﬁﬁ%fﬁ% WAZTFETIEE 00000000
Code Output
W || | ’ 7

IHFUT:0/5/9/11 DEFAULT:O

4.TX Slew Rate (USB3-0OTG)

00000060

Faster io 4 OxfedSalc
D Slower -
I ey | o (xfedtal20 WA BT
il

IRFUT 0-7 DEFAULT:4

Rackchip
W F

[%l6 RK3588 USB3.0 PHY Tuning Interface
RK3588 USB3.1{5 S S A A

%4 RK3588 USB3.1 Z B2




JIEN

SR

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

TX Pmos current
control(USB3-0OTG)

TX De-emphasis(USB3-
OTG)

TX Slew Rate(USB3-
0TG)

Full Txswing and
TXmargin(USB3-HOST)

Low swing and
Txmargin(USB3-HOST)

TX De-emphasis(USB3-
HOST)

V%L SS Tx HJE

JA%E S Tx HiffT, EINAEEEAM SN iR E

VA% sS Tx EfiNE

g% 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 (45 Full Tx swing {Ef—#¢, H2t4f7
NG

Transmitter de-emphasis level configuration.

2.6 RV1106 USB2.0 Tuning #L1i % HH

RV1106 USB2.0 Tuning FLHIA NEF7R, SCREFUINEE, FANESRE, ODT %L, HR&EVEEE, mEH B{EE

Bvalid BI{EIA%E, WiFBIEE®E, RV1103 KA E%EE/DT VBUS DET M, ArPA, RV1103 A2

Bvalid B{EIA®, HEFEEIS RV1106 HH[FE,
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B RV1106 USB2.0 PHY TUNING

RV1106 USB2.0 PHY TUNING

TBIEE

i

. . OTG2.0 Host' 1o —4 0xEFbO0424 0x40000000
- . SIS 2 A
A o6 - M ERS : |o162.0 Devies: io ~4 Ox££b0:TD4 Cx30000a0

1.Pre-emphasize
EmEESEa Y BWAFFBIEE (o000t

open pre_emphasize in sop or eop state

open pre_emphasize in chirp state
open pre_emphazeze in mon_chirp state

i

=

6.Bvalid

INFUT:0-3 DEFAULT:0
0:2. B2V 1:2.30V 2:2 18Y 3:2 70V

2.Pre-emphasize Strength
ERE TSRS ot Wefi000 | WAFFETEE 00000

=

i

IHFUT:0-3 DEFAULT:2 MAX:3 MIH:O

3.HS ODT Value
BPEFFRET |0 1 mE20lle | WAFTBIEE oo

i

&

&
4l

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

4.Eye Height

7.HOST Disconnect Detection

1o —4 Oxf£30060

BT TR Y 1o 4 fe0008 | BAT TS EE

io —4 Oxff3e0064

ik

INFUT: 0-15 DEFAULT: 13

00000003

000000 &3

000000 0

0:625mY 1:676mY  2:612.5mv  3:E575n¥ 4:E50nY

12:57EmY  13:626mY 14:562 5m¥  15:EZEmV

5 :600mY
6:637.6mY  7:500mV  &:600mY 9:650mY 10:537. Bm¥ 11 :550mY

EIEFEEEY 1o 4 tefend | HWAFFEVEE |mooon.

IRFUT:0-7 DEFAULT:3 MaX:7 MIK:0
0:43TnV  1:450mY  2:456mY 3 46ZnV  4:470nV (Hot Eeconmended)
5:428nV  6:412. 5V T:400mY

i

=

ir
alr

M1 IR RN RN A

5.Squelch
e e i T
b B[ ]

Input: 0-15 DEFAULT: 12
0:112 Gm¥ 9:162. 6m¥ 11:175nY 12:150m¥ 14:126nV 15:200mV

&7 RV1106 USB2.0 PHY Tuning Interface

5 RV1106 USB2.0 55 H%SH

v

SR fiiiik
Pre-emphasize

Pre-emphasize
Strength

Code Output

VA% HS Tx WiiNE, FINECECITE

Rackchip
TS AT

A% HS Tx FUINESRE, e I AERNET GG, 44

=
<

Ae

A% ODT 45Q HFEME, AR, ODT HEHEYV]), IREINEERBA,
HH, NEF0 FS/LS [ slew rate,

HS ODT Value

V%L HS Tx IREISEE, Hr, #4067 4: 470mV W20 IR IES A Y logic FE

Eye Height

% > 850mV
Squelch VEEE HS Rx AU H{EH
BValid V%% VBUS DET H{H, T Device
HOST Disconnect

VAW REME(E, SHT HOST

Detection




2.7 RV1109 USB2.0 Tuning 31 %HH

RV1109 USB2.0 Tuning FLE U REFf/R, 2FF Slew Rate, AREVARE, Mg FEIARL, Wi BEIAEE,

RV1126 JH%I05 RV1109 HHA,

B RV1109 USB2.0 PHY TUNING

RV1109 USB2.0 PHY TUNING

EEEMEIE e o~ WS

0TGZ.0 Host: 1o —4 Oxffd00424 0x40000000
OTGZ.0 Device:io —4 Oxffd0e?04 0xBc000203

4.HOST Disconnect Detection

\ io —4 Oxff4c0004
et P s

1.Slew Rate
EREEESS BABHESE
Wik

IFPUT:0-3 DEFAULT:3 MAX:3 MIN:0

A

Input: 0-2 DEFAULT: 1

2.Eye Height

0:450m¥  1:570mY  2:640mV

BRI

io —~4 Oxff400010

BABTHETGE s |

BN E TS Code Output
W |
IFPUT:0-7 DEFAULT:3 MAX:7 MIN:0
3.Squelch
EMEEESHS EAE TR _00088
Rackchip
b F | | b
Input: 0-% DEFAULT: 1 ’B‘ﬁ%¥
0:22n¥V  1:124mV  2:1E2mV
[£]8 RV1109 USB2.0 PHY Tuning Interface
76 RV1109 USB2.0 {5 5S4
S ik
Slew Rate A% HS Tx AREIH slew rate
Eye Height V%L HS Tx BRERI S,
Squelch VAL HS Rx AR [ {E

HOST Disconnect Detection

JAREWOT R ME{E, SHT HOST

3. Rockchip USB PHY Tuning {92 ik A

3.1 RK3036/RK312X USB2.0 PHY

RK3036 F-5& H i 2 375 kernel3.10 kA, RESESINTE kernel/drivers/usb/dwc_otg_310/usbdev_rk3036.c 1

usb20otg_hw_init() £,

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

RK312X “F & IES U INTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c f

rk312x_usb2phy_tuning() R,
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static int rk312x_usb2phy_tuning(struct rockchip_usb2phy *rphy)

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

}

3.2 RK3228 USB2.0 PHY

RK3228 “F & MES U INAE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c ) rk3228_usb2phy_tuning()
BRIE

static int rk3228_usbh2phy_tuning(struct rockchip_usb2phy *rphy)

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

}

3.3 RK3288 USB2.0 PHY

H1 T RK3288 ) USB PHY NI EAW M AFERIMA, XA USB PHY B AIRIS AR, FrlA
1£ RK3288 T A B RS IR TR B S0 1% EE T kernel hiRAR (i kernel-4.4 K PAR FRASH) Kernel
Version #1%4% 4.4, 1 kernel-4.19 A& PA_Eff A Kernel Version #FIZERE 4.19, %£FEAREH kernel fRAN{AN
AR AR —FEmE, AR o PFEASHEM) .

RK3288 kernel-4.19 Jiii 4

RIS ZRANTE kernel/drivers/phy/rockchip/phy-rockchip-usb.c B9 rk3288_usb_phy_probe_init() BREXIFKRE, H
T RK3288 F 3 1~ USB Uii[1, FrlAio kb /G RIS ER RN 75 2200 _E USB Ui AR X 3 A FIHY
USB i [,

OTG #E AR ERNGN T :

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

}
HOST1 2 R a1 :
if (rk_phy->reg_offset == 0x334) {
. /* HOST1 PHY Tuning Code */
1
HOST2 2 Ehnan T

if (rk_phy->reg_offset == 0x348) {
. /* HOST2 PHY Tuning Code */

}

RK3288 kernel-4.4 [ A4s

IXENRALEE 12 . kernel/drivers/usb/dwc_otg_310/usbdev_rk32.c
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RK3288 A 3 1 USB Ui, HHA OTG HARESUSIITE usb20otg_hw_init() KR, HOST1 HARLTRINTE
rk_ehci_hw_init() ERECRE, HOST2 HAASEINTE usb20host_hw_init() BRECR R,

3.4 RK3308B_S/RK3308 USB2.0 PHY

RK3308B_S “F- &I HS I INTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c f
1k3308_usb2phy_tuning() FR¥(H, 7E soc_is_rk3308bs() KW &R R,

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

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

if (soc_is_rk3308bs()) {

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

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

RK3326S/PX30S “F- & AU INFE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c
rk3328_usb2phy_tuning() FKEH, 7E soc_is_px30s() HIMrREHIRE,

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

RK3326/PX30/RK3328 “F- & AL ESITE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c [
rk3328_usb2phy_tuning() FRE T else H|Wr SR E,

if (soc_is_px30s()) {

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

3.6 RK3399 USB2.0 PHY

RK3399 “F & I ES U INAE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c ¥ rk3399_usb2phy_tuning()
PRI “if (lof_property_read_bool(node, "rockchip,u2phy-tuning"))” Z i, T RK3399 & 4 > USB Ui
M, HA TYPE-CO A1 HOSTO J& +—4 PHY (X 73#idik: 0xe450), TYPE-C1 1 HOST1 J& T3 —4
PHY (XZrHbhl: 0xed60) o Pt DAACAD Bl THI 75 22 7 22 0 b 35 77 88 AU HbhEH R X /3 R F Y USB Ui [,
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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 RK356X USB2.0 PHY

RK356X “F & AL HRANTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c H1
rk3568_usb2phy_tuning() BEAKE, HT RK356x H 4 > USB ¥, Hr OTG N1 HOST1 jgT—4
PHY (3L 0xfe8a0000), HOST2 F1 HOST3 J& T—41 PHY (il 0xfe8b0000) o Fft PAZE RAIAAD B
R 75 B0 b 25 A7 A A bk A T T X 43 R IAI Y USB Ui 1

OTG #[0F1 HOST1 2 RESFRInan =

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

HOST2 11 HOST3 FMRAEERIN T :

if (rphy->phy_cfg->reg == 0xfe8h0000) {
. /* Host2/Host3 PHY Tuning Code */

3.8 RK3588 USB2.0 PHY

RK3588 “F- & USB2.0 PHY Tuning FIfUESIRANTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c 34
1 rk3588_usb2phy_tuning() BI%(+, FHFRK3588 5 TYPE-CO, TYPE-C1, HOSTO, HOST1 #t 4 > USB
Ui, 4 /N Y X 23408 rphy->phy_cfg->reg FUESRAIWT, RASEMA BT :

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 */
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3.9 RK3588 USB3.0 PHY

RK3588 USB3-OTG 5 USB3-HSOT fRAGGMA B AR, 41 FHiR.
RK 3588 USB3-OTG 1Rk B &

USB3-OTG ] PHY Tuning HRTIEE AL USB2.0 L[ T T Tuning 98201, RARa] DRI
kernel/drivers/phy/rockchip/phy-rockchip-usbdp.c SXfFH [ rk3588_udphy_init() FREKR E.

ret = rk3588_udphy_status_check(udphy);
if (ret)

goto assert_phy;

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

RK3588 USB3-HOST{UR it & B

USB3-HOST ¥ PHY Tuning fCESIRANFE kernel/drivers/phy/rockchip/phy-rockchip-naneng-combphy.c SR
1k3588_combphy_cfg() £,

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;

3.10 RV1103/RV1106 USB2.0 PHY

RV1103/RV1106 - & IRESESINTE kernel/drivers/phy/rockchip/phy-rockchip-inno-usb2.c fY
rv1106_usb2phy_tuning() £,

static int rv1106_usb2phy_tuning(struct rockchip_usb2phy *rphy)

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

3.11 RV1109/RV1126 USB2.0 PHY

RV1109/RV 1126 *F & I ESESIITE kernel/drivers/phy/rockchip/phy-rockchip-naneng-usb2.c [
rv1126_usb2phy_tuning() BR%LH,
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static int rv1126_usb2phy_tuning(struct rockchip_usb2phy *rphy)
{
if (rphy->phy_cfg->reg == 0xff4c0000) {
.../*0TG PHY Tuning Code */
}
if (rphy->phy_cfg->reg == 0xff4c8000) {
.../*HOST PHY Tuning Code */
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