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WRAR 1-1 A AR USB PHY, b [1 x port] #7n—4> PHY 32#F—/> USB port, [2 x ports] &= —/
PHY X #FF1> USB port.

#1-1 Rockchip *F- &5 USB PHY 3 ##41%

it USB2 PHY USB3 PHY USB2 PHY Type-C PHY
Fr/PHY [Inno] [Inno] [Synopsys] [Cadence]
RK3066 v
RK3188 N N N
[1 x port]

RK3288

Y
RK302X N N N

[1 x port]
RK303X
RK312X
RK322X v
RK3308 N N N
[2 x ports]

RK3326
RK3368
PX30
RK3228H

Y Y N N
RK3328
RK3399 Y N N Y

2 USB2.0 PHY

2.1 Innosilicon USB2.0 PHY
2.1.1 PHY KB {4 HE 42

Innosilicon USB2.0 PHY [\AFFHESL 40 R EI2-1 7R, FEAHE LLATHibk: Transceiver block, PLL clock
multiplier, digital UTMI+ core, automatic test functionality, OTG Circuitry (optional)
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Bit

2:0

115, 4:3

16:13

36:29

Reset Value

3'b000

3'b011

4'b1100

8'b0011_1111

Description

HS eye diagram adjust, open HS pre-emphasize function to increase HS
slew rate, only used when large cap loading is attached.

001:0pen pre-emphasize in sof or eop state

010: open pre-emphasize in chirp state

100: open pre-emphasize in non-chirp state

111: always open pre-emphasize

ZarEas T HS IREIFOIE ) %, ik BN 3'b100

see Note2

Hs slew rate tuning bits, more one represents larger slew rate, 111 the
maximum and 001 the minimum, 000 will shut down the high speed
driver output

LT AT HS IR slew rate % . {E/ERTR/.

A port squelch trigger point configure

4’0000 : 112.5mv

4’0001 : 150mv

4b'0010: 87.5mv

4p'0011 : 162.5mv

4b'0100 : 100mv

4p'0101 : 137.5mv

4b'0110: 75mv

4p'0111 : 150mv

4p"1000 : 125mv

4h"1001 : 162.5mv

4p"1010: 100mv

4h"1011 : 175mv

4b'1100 : 150mv(default)

4h"1101 : 187.5mv

4b"1110:125mv

4h"1111 : 200mv

AL TR R R, WU BRME 150my. I I RS R A, TR
fi it USB MR WTIT 1 0] @, 278, 4.2 Jid U 0 75 (R i 1 USB HS A 4%
28 % ] 5

a

HS eye height tuning ,more zeros represent bigger eye, more ones
represent smaller eye

ZAAFas TR HS IRE RS . RATE bit[43:42] = 2b11, RBIZEA bypass
W&E, A REAERL. ZAFAS A UATTREEIR R, (HEY bypass K& T,
USB PHY 2k HENHREIIRE ), A5 5IRGRAIERRE. Brel, TAENRE
A



Bit

41:37

43:42

49:47

52:50

Reset Value

5'b10111

2'b00

3'b000

3'b000

Description

HS/FS driver strength tuning

A T EE HS IR R SRshsg . JA4E [42] = 1'b1, JFH [57]=1'b0
i, B bypass ODT, A feAdEsi. BRNEA 5010111, Smfibdih 1, [41],
[401,[391,[381,[37] B E 754 16,8,4,2,1. BB, IKF)5RFEER/]N,

Sb' 11111 KR BK S8 % e /)N, 5’10000 i (13RS 3 % Be K. KA bypass
ODT HRESI R HANEN &, Fril, BUREAEREZTFES.

see Note3

auto compensation bypass, “11” will bypass current and ODT
compensation, customers can set the driver strength and current
manually.

For larger HS eye height, customer can give more “0" for bit [36:29] ;

For larger HS/FS/LS slew rate, give more “1” for bit[41:37].

A AE 4 T bypass LA B Zhif s ik, TR SR m USB IR IEI 4K
F tuning S5 . {H bypass J&, USB PHY 222 Az i MIfE /1, FIRES|#E#
AL, L, DR EIZFAS . RS TE bypass, BKE
[43:42] = 2'b01, [57]=1b'0 B} bypass comp Hi ¥ = ) H FH 5 301 35 B %,
RE A ESNETT R, £XKET, TTURE [41:37], TaEkE [36:29]

ODT Compensation voltage reference
3'b000 : 268mV(default)

3'b001 : 262mV

3'b010 : 250mV

3'b011 :237.5mV

3'b100:275mV

3'b101:281TmV

3'b110:293mV

3'b111:300mV

e P PELARS AR R, AT RASE vy USB IR IR (BRI 26 221X100/101, s KN
30111 &

see Note4

bias current tuning reference

3'b000 : 200mV(default)

3'b001 :212.5mV

3'b010 : 225mV

3'b011 :237.5mV

3’100 : 250mV

3'b101:187.5mV

3'b110:175mV

3'b111:162.5mV

W& current buffer 2% 51, XFIR BRI MAR N, BB HERIAMERIT] .



Bit Reset Value Description

compensation current tuning reference
3'b000 : 400mV(default)

3'b001 : 362.5mV

3'b010:375mV

3'b011 :387.5mV

3'b100:412.5mV

3'b101 : 425mV

3'b110:437.5mV

3'b111:450mV

W RS R, T RASR i USB IRIEI AR B2 (HEFEIRJe 25k 1007101, &K
311D

see Note4

55:53 3'b000

A port ODT auto refresh bypass, active low
57 1'b1 AT A A AE [42] = b1 I, AR 1E bypass ODT T, A RILL&
& [41:37], TAEEIRE R IRE R .

Turn off differential receiver in suspend mode to save power, active low.

98 1'b1 .
ZAAT A T PHY BRIhFESS T, 252.1.4.2 PHY [ 4B

force output B_sessionvalid asserted, active high
100 1'b0 ZA AT AT LA B B_sessionvalid v, f#HS Frii otg_det pin A & H|
USB #[1#%) VBUS pin, ‘2 VBUS Al 2 28 i) 7] 7L

B_sessionvalid reference tuning
108:106 3'b000 LA 72 1 T A% B_sessionvalid &% W, &%
4.4 it B sessionvalid reference tuningfif iADBIZE £z 1] &

HOST disconnect detection trigger point configure, only used in HOST
mode

0000 :575mV

0001 : 600mV

1001 : 625mV

1101 : 650mV(default)

%A A7 A T A% Host mode MW A RI{E, =%

4.3 3 1ok 18 R AT T e 0 R {1 AR R US B S IR T ][] 250

126:123 41101

vbus voltage level detection function power down
127 1'b0 %217 2% FH T ¢ Device mode ff) vbus detect, R {#fiEiZ% bit {7,
GRF (USB_GRF) 211 bvalid IREKM A R

e Notel: £1-2 H4H T Inno USB2 PHY Port0 (1) FZ /2458 Port1 2if74s 5 Port0 JEA—35, Hi
Bithi EAF, 1HZSHPHYFMRIAT .

e Note2: bit0 Jy SOF f1 EOP RyFUNE, NiZEMH, WiRIAE 13 E bit[0] 1 [41:37] = 5'b10000, #2553
disconnect ¥, ItAk, bit1 A chrip state HiiNE, WEEA, "TRES T2 high-speed #2F KM,



o Note3: #nfilitif# bit[2:0], bit[115], bit[4:3], bit[55:53], bit[49:47] XLL25 17 4%, USB HREFE bR
JoiEPASS, FILAE &R E bit[41:37]. WE TR Bk, WHE [42]=1'b1, [57]=1'b0, bypass comp Hii#
R HLBE B T L, RS OR B IR E B L GRES SR ARAERED o ARE, FHARIEUSBHR &
RER, EME[41:37], KEREMRE. BHEMKORE L, ES% 2.1.6 PHY tuning Jife

e Noted: [49:47] Al [55:53] FHEIEHTIARHER NS, ARk, I HXFE—/ PHY [¥] port0 #1 port1 [FIE 4
WMo AFRFIPHYRAS, et b 25 47 85 al GE AR, Bt

RK3399 T TR HERL R [199] = 1'b1
RK3328/RK3228H/PX30/RK3326/RK3308/RV1108 4T JF AR Ny
[186:184] = 3b'000 (LABRIA ) HLS K 7 )

[186:184] = 3b'100 (LAPortOff i K 5 %)

[186:184] = 30’101 (LAPort1 iy LKk 77 20D

2.1.3 Z* HH USBRBIAS iiH]

Z:2 HH USBRBIAS 7& PHY Ft e A 135 Q, SEpre s, —BRA 133Q £ 10% 1. 1ZFHE 2520 USB
S5 IR E R, B LAEVUS EA R RS . ERRIGOL T, G0 USB HLE% (1) DP/DM BH T H TR 5 11 Ji R A3
K, FEUSB 5 FIRERE, HF HIES B tuning VAR SR B2 BIARHEERS, 7T LA5 RRAB 0% 5% Ha B BELAE
1B 2% Wil USBRBIAS FRIRHAEL, NZsAE a0~ JUA ) :

1. BEAE /N DUt s BB, HH R B AR TEOR, EXTHEZE (slew rate) & 520

2. BHAE R VFIIB CGE LN £10%, B 195 Bl AT 5 2 4715 e 251 1n) R

3. [AfE 2= 2 [ —> PHY IR port, FrLMEBAMEG, —@ZHE MK PHY BIP A port AR, &k G AR
Bk Kiifil & disconnect 545, ik device 4% disconnect/reconnect;

2.1.4 PHY Hfit e R Thit & 3

2.1.4.1 PHY {{t e

PHYHIE A =% 3.3V, 1.8V HI 1.0V, 1ITF3R2-2f7x. AIRSEPRALEE 1 = % i A B e 0 7 1 i R A s 1K
THUE M/ ME, HRTRES FEUSB IERRF .

#2-2 Inno USB2.0 PHY power supplies

Supply Voltage Min Typ Max Unit
USB_AVDD_3V3 3.0 3.3 3.6 v
USB_AVDD_1V8 1.62 1.8 1.98 \Y
USB_AVDD_1V0 0.9 1.0 1.1 \

—ANR LR 2, VCCCORETPO Y HL T 7 #HE I KA 1.1V, 3 USB ADB I LRI iR JT51ES
#4.3 1B sessionvalid reference tuningfi# #tADBiZ 22 [i] @l

2.1.4.2 PHY HTh3EEHE

1. B1TH ) PHY DR 5
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ARGz ATR, i USB2.0 port %A A€, MA@ GRF (8{USB_GRF) Zif##% 111 utmi_sel,
utmi_suspend_n, utmi_opmode, utmi_xcvrselect, utmi_termselect, utmi_dppulldown LA
utmi_dmpulldown &4 USB2.0 PHY it suspend. 45l 245 USB M, 725 resume PHY, A REJFUH
USB #42is. VEZH IR T LAZ2% USB2.0 PHY [IK2) (drivers/phy/rockchip/phy-rockchip-inno-usb2.c) .

222-3 iz 47IHH Inno USB2.0 PHY ThFE48 3 25 17 28

Reset Suspend

Bit
Value Value

Description

utmi_dmpulldown

8 1'b0 1'b1 0: DM 15 KOhm pull down disabled
1: DM 15 Kohm pull down enable

utmi_dppulldown
7 1'b0 1'b1 0:DP 15 KOhm pull down disabled
1:DP 15 Kohm pull down enable

utmi_termselect

GRF termination select between FS/HS speed
1: Full-speed terminations are enabled.

0 : High-speed terminations are enabled.

6 1'b1 1'b1

utmi_xcvrselect

GRF transceiver select between FS/LS/HS speed

11 : Sends an LS packet on an FS bus or receives an LS packet.
10 : LS Transceiver

01 : FS Transceiver

00 : HS Transceiver

5:4 2'b01 2'b01

utmi_opmode

GRF operational mode selection

11 : Normal operation without SYNC or EOP generation. If the XCVRSEL
bus is not set to 00 while OPMODE[1:0] is set to 11, USB PHY behavior is
undefined.

10 : Disable bit stuffing and NRZI encoding.

01 : Non-Driving

00 : Normal

3:2 2'b00 2'b00

utmi_suspend_n
GRF suspend mode

1 1'b1 1'b0
1'b0 : suspend
1'b1 : normal
utmi_sel
0 1'b0 1'b1 1'b0 : select otg controller utmi interface to phy

1'b1 : select GRF utmi interface to phy

2. LN PHY ThiEE
FERUI ) PHY SHREE BRAG I N miFh i, R 2.



o Jiik1: JCH] PHY ROfLH
S PHY [ B 5 B 48 TORER 7k, (HAE AN BR i -

1. PHY =4t 3.3V, 1.8V, 1.0V LLK VDD_logic B[aIf 3¢ H, 754 S 80X PR e 2 8] 1R H -
2. RHEPHYRIBEHL, A RFUSBMEEE 5248 (Remote wakeup) HIZhRE.
o J5i2: WEPHYBENMRIIFEHR

%I GRF (USB_GRF) &7 #s KAz PHY BEARIhFER .

HA7, PHY 43 (drivers/phy/rockchip/phy-rockchip-inno-usb2.c) SRR IIFEEE . BRI HE—
FARTOFEAL B, M R THFERCE . oV —JRIVEERCE T, linestate Al bvalid FHIBTER 50, W ZEF B
THARIIFERCE, AL DTS )& “rockchip,low-power-mode”.

— AR THERC & -
#%2-4 Inno USB2.0 PHY — AL IhFE 2 /7 A lic &

. Reset Suspend Lo
Bit Description
Value Value
Turn off differential receiver in suspend mode to save
98 1'b1 1'b0 )
power, active low
AR IIAERC L -

#2-5 Inno USB2.0 PHY & LTIt %17 se it &

Reset Suspend

Bit Description
Value Value
46 1'b0 1'b1 Battery charging related register
vbus voltage level detection function power down, active
127 1'b0 1'b1

high

Note: 7E _HKINFEMIBCE T, linestate fil bvalid HHWi#f < k2, HA id HB/EH.

2%2-6 Inno USB2.0 PHY fRIh#E£HE (L PX30/RK3326 Sl i)

P e YR IBATHHEIhAE L — R AR Th#E VL= RARThAE
USB_AVDD_1V0 0.27 mA 0.27 mA 0.006 mA
USB_AVDD_1V8 0.73 mA 0.1 mA 0.02 mA
USB_AVDD_3V3 0 mA 0 mA 0 mA

2.1.5 PHY clk &
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PHY %45 USB $2sthi| 2 (R 4 = 254 480 MHz clk F1 utmi clk, XA Ehin Sy A& LT, <S5 USB #sthlse T
ERH . W XHAE RS, TEEELL WA

1.480 MHz clk )& 8

XFF Inno USB2.0 PHY 2 x ports, P4~ ports 3Ll H —4> 480 MHz clk, HGRF# {74+ suspend assert Al
COMMONONN 42 o 4286l 7592540 F -

P> port # it suspend, JFH COMMONONN N1, 74 2:kH] 480 MHz clk. 4 480 MHz clk #5¢H1Ja, aniRA 3
fibs 1P 7524 Z clk, ATLLCKF COMMONONN HET i E oy 0 BIF), ANFHEEH reset PHY, (HFHZ4E4AF 1 ms, clk
A RERSE -

WA port, R — BN suspend, WA G 480 MHz clk. A4~ port, WiiR#RHEN suspend, {H
COMMONONN 4 0, W AZ:3H] 480 MHz clks

2. utmi clk )&

XfF Inno USB2.0 PHY 2 x ports, > port A H CXf N utmi clk, JFH, A port HC.H suspend assertfs
#il. 24 port #EA suspend, utmiclk 4. 2 port i suspend, utmiclk ¥ EFITE, HFEE%R 1.5~
2ms, utmi clk A fEFERE .

2.1.6 PHY tuning i f2

Inno USB2.0 PHY (2 x ports) tuning FIFE U0 R:

Tk
PHY-PortO PHY-Portl
| |
PortO-pre-emphasize Portl-pre-emphasize
| |
Port0-slew-rate Portl-slew-rate

TR HERSE
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l

HA 1/ HL IR AR Y A
PortO-pre-emphasize-strength Portl-pre-emphasize-str
Port0-bypass-0ODT Portl-bypass-0DT

2% i [HRBIAS
< »

PARK3399 USB2.0 PHY HS tuning 45l (RK3399 HATH > USB2.0 PHY, %4> PHY f724-port) , tuning s~
Stage1 ~ stage5.

Stage1. Port0 & Port1 pre-emphasize & slew rate tuning

PortO tuning:

[2:0] = 3'b100; //open Port0 pre-emphasize in non-chirp state

{[115],[4:3]} = 3'b101 /& & PortO slew-rate fx X, JH&: 3'b1015ER K, MAZ3'b111
Port1 tuning:

[210:208] = 3'b100; //open Port1 pre-emphasize in non-chirp state

{[323],[212:2111} = 3'b101; /¥ & Port1 slew-rate i K, FE: 3'b1015EZ K, MAE3DI11
Stage2. fTFRHERES, % s R/ IR R

TR WUR A AR BT PortO AT Port1 [RIF A= 4.

[199]1 = 1'01; /B HERI . (X — 7 37 4748 RAEAE T port0 b, {HXfportOfiport [FIE-H/EMHD
I3RS — % R ROR AR 2, G WA TN . AR A HERLSCT

/1T [55:53], [49:4717 FeAi 3%

st Stagel Ktuning, ARIEABER 2IWI R B8, T AR LA b 21X U e R RUAS A s AT Pl BELAS 7 A

[55:53] = 3'b101(default); //1 & B IRARUE s (HE AL 5 2218100/101, kK N3b'111)



[49:47] = 3'b101(default); /i = R A AE R (HEFF I 2222181007101, F K 43b"111)
Ak, AT LA EL[52:50] (N #current buffer£:3 i), (HAEH ELEN.

Stage3. 1% TN B 58

[194:192]1 = 3'b011; //3i Port0 HS driver Fihn s 55, “111" 50 i k.
/3L[194], [193], [1921MBCEKRK AT, 2, 4

[402:400] = 3'b011; //1A5 Port1 HS driver i s sm &, “111758 5 ok

Stage4. Bypass ODT & driver strength tuning

WRim i Stage1~stage3/fH #L PHY tuning ik, BREMNRAISR Joikipass, 7T LA% [Ebypass ODT, & EyE &1
5&, Port0 Al Port1 n L4y FFbypass ODT Fl % LK )55 %

Port0 bypass ODT & driver strength tuning:

[42] = 1'b1; //bypass comp HLEH (1 HEFH B 2815 HL%,  OREE HLUR B 28 9 Ha ik,

/1 Port1 XfJRf¥) [250] %A B 16, % bit [FI*E Port0 1 Port1 p=AE{E A,
/BRI E [41:37] 2 [FI 200 PortO Al Port1. 4 Port1 Xf /(¥ [250] B 1,

/1% bit R 4%t Port0 F=2E 1R, R [41:37] K5 Port0, 1fj [249:245] 44 Port1
[571=1'b0; //Port0 ODT auto refresh bypass

[41:37] = 5b' 10001 55'b10000

//Port0 JRAN SRS %E, ERIMEN50"10111, mfr 4081,
/11411,[40],[391,[38],[3714LE 73711 °416,8,4,2,1. REMK, IKB)HELELER),

/SO VUK [ 3R B 58 L f5 /0y, 5100005 L F) AX ) 8 5 4 K

Port1 bypass ODT & driver strength tuning:

[250]1 = 1'b1; //bypass comp FEEEH 1) FELRH F 2 15 FELE,  FR B FEUR 1 Sl 1 HL
IR Port® F2AEAEH . 24izbitE 1, W [249:245] w] LAJE H L Agd%H| Port1,
11*45ZbitN0, N [249:245] ANagEt] Port1, i Hi[41:37k4zH] Portl.

[265] = 1'b0; //Port1 ODT auto refresh bypass (Z{Port0 [57])

[249:245] //Port1 BRZN 5 E %L, 2518l Port0 11)[41:37]

Stage5. % 2% B [HRBIASHIFH{E

WA tuning PHY, AR TEERIEIR Eipass, &5 Rt &S E BHK7E, 5% 2.1.3 25l
USBRBIAS i F§

2.2 Synopsys USB2.0 PHY

2 f& 5| Synopsys USB2.0 PHY H A T BL# JLEGE /- (RK3066/RK3188/RK3288) , 247l i) st A AlJG S A8 A
USB2.0 PHY #B/2& K Innosilicon #&4LHIIP, Bt LA =45 JAEE A2

2.2.1 PHY WM& HELRE
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Synopsys USB2.0 PHY R HESE 4n R EI2-2 7, FEAFE =478 Common block, Transceiver block,
OTG block. A5 BARMEFEPHYFAM b A VAT, X BUORF35R .

i EVER /2, Rockchip™F &1 Synopsys USB2.0 PHY #j& 34— /MPort, Af&Inno USB2.0 PHY R LASCHFF />
Ports.

USB 2.0 picoPHY

Transceiver Common

Digital Core
PLL

OTG Analog

Squelch/Receiver

Disconnect/Tuning
Bias X0

Transmitter

K]2-2 Synopsys USB 2.0 picoPHY One-Port Functional Block Diagram

2.2.2 T EFHFHRH

#2-7 Synopsys USB2.0 PHY L & 1744
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Signal

COMPDISTUNE[2:0]

OTGTUNE[2:0]

SQRXTUNE[2:0]

TXFSLSTUNE[3:0]

1/0

Description

Disconnect Threshold Adjustment
Function: This bus adjusts the voltage level for the threshold used
to detect a disconnect event at the host.
111:+4.5%

110: + 3%

101: +1.5%

100: Design default

011:-1.5%

010: - 3%

001: - 4.5%

000: - 6%

VBUS Valid Threshold Adjustment
Function: This bus adjusts the voltage level for the VBUS Valid
threshold.

111:+ 9%

110: + 6%

101: + 3%

100: Design default

011:-3%

010: - 6%

001: - 9%

000: - 12%

Squelch Threshold Adjustment
Function: This bus adjusts the voltage level for the threshold used
to detect valid high-speed data.

111: - 20%
110: - 15%
101: - 10%
100: - 5%
011: Design default
010: + 5%
001: +10%

FS/LS Source Impedance Adjustment

Function: This bus adjusts the low- and full-speed single-ended
source impedance while driving high. The following adjustment
values are based on nominal process, voltage, and temperature.
1111: - 5%

0111:-2.5%

0011: Design default

0001: +2.5%

0000: + 5%



Signal

TXPREEMPAMPTUNE[1:0]

TXPREEMPPULSETUNE

TXRISETUNE[1:0]

TXVREFTUNE[3:0]

TXHSXVTUNE[1:0]

1/0

Description

HS Transmitter Pre-Emphasis Current Control

Function: This signal controls the amount of current sourced to DPO
and DMO after a J-to-K or K-to-] transition. The HS Transmitter pre-
emphasis current is defined in terms of unit amounts. One unit
amount is approximately 600 pA and is defined as 1X pre-emphasis
current.

11: HS Transmitter pre-emphasis circuit sources 3X pre-emphasis
current.

10: HS Transmitter pre-emphasis circuit sources 2X pre-emphasis
current.

01 (design default): HS Transmitter pre-emphasis circuit sources 1X
pre-emphasis current.

00: HS Transmitter pre-emphasis is disabled.

HS Transmitter Pre-Emphasis Duration Control

Function: This signal controls the duration for which the HS pre-
emphasis current is sourced onto DPO or DMO. The HS Transmitter
pre-emphasis duration is defined in terms of unit amounts. One
unit of pre-emphasis duration is approximately 580 ps and is
defined as 1X pre-emphasis duration. This signal is valid only if
either TXPREEMPAMPTUNEO[1] or TXPREEMPAMPTUNEOIO0] is set to
1'b1.

1:1X, short pre-emphasis current duration

0 (design default): 2X, long pre-emphasis current duration

HS Transmitter Rise/Fall Time Adjustment

Function: This bus adjusts the rise/fall times of the high-speed
waveform.

11:-20%

10: - 15%

01: Design default

00: + 10%

HS DC Voltage Level Adjustment
Function: This bus adjusts the high-speed DC level voltage.

Transmitter High-Speed Crossover Adjustment
Function: This bus adjusts the voltage at which the DPO and DMO
signals cross while transmitting in HS mode.



Signal I/0 Description

USB Source Impedance Adjustment

Function: In some applications, there can be significant series
resistance on the D+ and D- paths between the transceiver and
cable. This bus adjusts the driver source impedance to compensate
for added series resistance on the USB.

Note: Any setting other than the default can result in source
impedance variation across process, voltage, and temperature
conditions that does not meet USB 2.0 specification limits.

11: Source impedance is decreased by approximately 4 Q.

10: Source impedance is decreased by approximately 2 Q.

01: Design default

00: Source impedance is increased by approximately 1.5 Q.

TXRESTUNE[1:0]

2.2.3 % REXT 181

WRIEPHYF M % 11223k, RK3066/RK3188/RK3288 (1275 HilH External resistor (REXT) Wi F3£2-8, , 7EHLEK
T, GRS S A R ER AT W R R EEDP/DMIYIFE ST, mI LA % USB PHY 177 748
TXRESTUNE[1:0], HAkZ3 2.2.2 T2 (72510

#:2-8 Synopsys USB2.0 PHY REXT

gy 2% i fH REXT
RK3066/RK3188 43.2 Q (£ 1%)
RK3288 200 Q
2.2.4 PHY K fit 8 K ThiE & H#

2.2.4.1 PHY [{ifitH

FRHEPHYF M % 125K, RK3066/RK3188/RK3288 i Hitl N % 2-9F7R .

#2-9 Synopsys USB2.0 PHY power supplies

SR Analog power supplies Digital power supply

3.3V (+ 10%, - 7%)
RK3066/RK3188 1.1V (+ 10%, - 7%)
2.5V (+ 10%, - 7%)

3.3V (£ 10%)
RK3288 1.0V (+x 10%)
1.8V (+ 10%)

2.2.4.2 PHY HITh3E&HE

1. BATH ) PHY ThEeE
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Synopsys USB2.0 PHY [iz47 Sh#E& #L5 Inno USB2.0 PHY 24fl, t/&illid GRF (B{USB_GRF) &{F#%H (1)
utmi_sel, utmi_suspend_n, utmi_opmode, utmi_xcvrselect, utmi_termselect, utmi_dppulldown Ll
utmi_dmpulldown k4% USB2.0 PHY it A suspend. Zf7#s 1 HAARLE 7%, 155% 2.1.4.2 PHY [ FEE &

e

o

2. BT PHY ThEE

Synopsys USB2.0 PHY [ HLIh#EE # 5 Inno USB2.0 PHY A /i A[Fl. Synopsys USB2.0 PHY i DL it 2 il
SIDDQ CGHE¥FEGRFAFfFarH) KKHIPHYIBL S, MIMiEPHYEEA(LIhAERE. SIDDQ KIZhBeffiid unF%2-10
B

#:2-10 Synopsys USB2.0 PHY £ LK AERC &

Reset Suspend

Bit Description
Value Value
Function: This test signal enables you to perform IDDQ testing by
powering down all analog blocks. Before asserting SIDDQ, ensure that
VDATSRCENBO, VDATDETENBO, DCDENBO, BYPASSSELO, ADPPRBENBO,
and TESTBURNIN are set to 1'bO0.
SIDDQ 1'b0 1'b1

1: The analog blocks are powered down.

0: The analog blocks are powered up.

Note: WA £t Bypass Uart (68, TEFRHLES, 752G Bypass I
fit (BYPASSSELO = 1'b0) , 75 M3 INPHY I Ih#E.

2.2.5 PHY clk &

Synopsys USB2.0 PHY [#jclki 25 Inno USB2.0 PHY J54BL, tHJ2 il it GRFZ 745 ] suspend assert #il
COMMONONN Bt &4l 2% 2.1.5 PHY clk 5

2.2.6 PHY tuning i 2

Synopsys USB2.0 PHY [ # L astly, FrbA— AN Ftuning PHY. 40 5B g i e B0 vh il f, 75 B30T
tuning, W LLfR#E£1-8 Synopsys USB2.0 PHY - #2742 4 1 U A7 %, tuning RAEAHLL Inno USB2.0 PHY
fiBAf5 %, FEFIEEMWINE (TXPREEMPAMPTUNE[1:0] ) AI4}2Z (TXRISETUNE[1:0D .

3 USB3.0 PHY

3.1 Innosilicon USB3.0 PHY

Inno USB3.0 PHY H % kfSuper-speed, ¥ [ F % High-Speed, FrLA#E ZAlinno USB2.0 PHY4L i —4~Combo
PHY. & ~&(3-1 & —> 1) USB3.0 OTG 44418
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AHB Slave t tﬁﬂ Master

Bus Interface/List Mangement

t USB3 OTG 3

HS/FS/LS S5
MAC MAC
UTMI+ t ¢ PIPE_IF
USBZ. 0 PHY USB3. 0 PHY

: '

//3-1 USB3.0 OTG Block Diagram

3.1.1 PHY HRE - HELR

Innosilicon USB3.0 PHY HAE{HHESL N~ &I3-2f17, FEA$E: Data serialization and de-serialization, 8b/10b
encoding, analog buffers, elastic buffers and receiver detection.

RXP
RXN

Input
Reference
Clock

TXP
TXN

Input
Reference
Clock

[¥3-2 Inno USB3.0 PHY Block Diagram

3.1.2 FEFHFHRUH

USB3 PHYZ# #8513 W], 11527 Inno USB3.0 PHY /it “Table 6.1 USB3.0 Registers”# ¥, — L B[] a7 £7 4% [
MCEVE, KA RS, 2R H.
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3.1.3 ZF HEH A

HAE Inno USB3.0 PHY T THE SR, PHYIZ % FiBH RBIAS U0 F33-1, FEHREREITd, %™ 1418 4 FHAE i)
FORBATE AT

%3-1 Inno USB3.0 PHY %% i [HRBIAS

SR Z% [ RBIAS
RK3228H/RK3328 2K + 1% external resistance bias to ground
3.1.4 PHY Hfit e Je TheE 3

3.1.4.1 PHY {{t e

RHE Inno USB3.0 PHY FH BT R, PHYAEH IR £ 3-2F7R.

#3-2 Inno USB3.0 PHY power supplies

SH Parameter Notes Min Typical Max
RK3228H/RK3328 VCCA1P8 1.8 V analog supply voltage for CDR 1.62 1.8 1.98

1.0 V analog supply voltage for PLL,
RK3228H/RK3328 VCCD1PO 0.9 1.0 1.1

CDR and clock tree power

3.1.4.2 PHY KThiEEH

#23-3 7& Inno USB3.0 PHY Flif rh i i I EL iR DIFE R SL PRk i Dfe (JEFRK3228H EVB) X HE. ATLLE H, S
PRIGFELLIIGTIFENIRZ . [, FEIQUSB3.0 PHY 7E P3 state, link training &I, SEGIERHISM K, BT
BL, BRTBATH RN, R AEBETE P2 state, iZATH KIThFEM R -

#3-3 Inno USB3.0 PHY Ih#t

Power State HibTh#e SEFRTh#E (RK3228H)
120 mW
PO 60 mW VCCATP8 : 47.9 mA

VCCD1PO : 35 mA

P1 40 mwW N.A
76 mW
P2 20 mwW VCCATP8 : 32.7 mA

VCCD1PO : 18.1 mA

P3 1.1 mW <1 mwW

Note:

o FBTHFERMA /2. VCCATP8 =1.8V, VCCD1P0O=1.0V, VoltageSwing = 1000mVdiffpp;

o SEBRIIAERIMR A A«
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PO : i%4% USB3.0 Disk, FF4%jiDisk A4 ;
P2 . FpASHEIN, USB3.0AEHAME;
P3: R4t Ndeepsleep;

Al DUIE S GRF A7 A7 # 5l % B USB3.0 PHY #E A\ P3 state, JfH7E P3 state ~afBAit— R E USB3.0 PHY 1)
Zif7-45: ldo power up, bg power on, tx bias enable, tx cm power up, tx obs enable 1 rx cm enable,
PAREAR R GEAFHLIN ¥ USB3.0 PHY L. $K3-445H [ iEid USB3 GRFZHIPHYHEAP3 state(f 2 7 45t W], #%3-
5431 T fEP3 stateltf, {=HlPHY A A7 &8 E AMIRDIFERI L &

USB3 PHY P3 state {IRIWAERIE AL, 1525 K]
drivers/phy/rockchip/phy-rockchip-inno-usb3.c
23-4 P3 state [FJUSB3 GRF& f##sfic &

Signal 1/0 Description

PIPE Power Up/Down

Power states for USB 3.0 mode:

2'b00: PO, normal operation

2'b01: P1, low recovery time latency, power saving state
2'b10: P2, longer recovery time latency, lower power state
2'b11: P3, lowest power state.

pipe_pd_i[1:0]

#3-5 P3 state JUSB3 PHYZi /7 2oL D FEIL &

Offset Bit Default Suspend Description

0x1a8 4 1b0 1'b 1 Ido power down control

0x44 4 1'b 0 1'b 1 Band-gap power down control
0x150 6 1'b 1 1b 0 tx bias enable

0x80 2 1'b 0 1'b 1 tx cm power down control

bit3: tx obs enable

0xcO0 4:3 1'b 11 2'b 00 .
bit4: rx cm enable

Note: FFEAfEHEAP3 state), A HeXH LikZFfrds, HEAsuspendfiSDiFE. EIRIIFEIRE, USB3 PHY Afg
BT . AR BT IR S5 4788, T ZAE IR I P3 stateff) 1us Z /i, B iX LA (728 & 34TIF, RmH
HEPHYHEAPO state.

3.1.5 PHY reset f recover i} FER

3.1.5.1 PHY reset B}/

HT—AN 528 USB3.0 PHY, sibr FJ2 HUSB2.0 PHYFIUSB3.0 PHYZLifficombo PHY, FiLL, reset(s 5 (4% 1
UTMI reset (USB2.0) FIPIPE reset (USB3.0) . #3-6 /&RK3228H USB3.0 PHY reset(s 5 (15t ¥].

23-6 Inno USB3.0 PHY reset (RK3228H)


af://n623
af://n624

Reset Signal
usb3phy_otg_psrstn_req
usb3phy_pipe_psrstn_req
usb3otg_utmi_srst_req (utmi_reset)
usb3phy_pipe_srstn_req (pipe_rsn)
usb3phy_u2_srstn_req (por_reset)

usb3phy_u3_srstn_req (por_n)

resetfE 71~ E3-3AT 7~

por_reset

Description

UTMI APB reset

PIPE APB reset

UTMI MAC reset
PIPE MAC reset
USB2 power on reset

USB3 power on reset

utmi reset

utmi_clk

por n_ii

pipe rsn i

pipe clk

T .'r.,:_|) | ‘_
e ] Sms

! 10us !

I3-3 Inno USB3.0 PHY reset sequence
3.1.5.2 PHY recover H}/)F

#:3-6 Inno USB3.0 PHY recovery time

Recovery time U1
Entry from UO 25ns
Exit to U0 25ns

U2
2.5ps

2 s

u3
6 s

100 ps
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U0: normal operation U1: low recovery time latency, power saving state U2: longer recovery time (64us max)
latency, lower power state U3: lowest power state, internal clocks can be turned off. The PIPE interface is in
asynchronous mode

3.1.6 PHY tuning %2

T — A5 %1 USB3.0 PHY, 3Efx & FHUSB2.0 PHYAIUSB3.0 PHY4L i icombo PHY, FiTLAPHY [Jtuning 45
USB2.0 PHYFIUSB3.0 PHY##B4r. Firfr, USB2.0 PHY tuningiiif2, iEZ35 2.1.6 PHY tuning JifE . USB3 PHY[H
tuning, Inno $&AL I SCR A 45 LRI 7, BRIk, B AT R A Rx tuning for compliance RJTL test (AJH
TFRxf5 5 MR Al bias current for the PHY (A FHBE SR KHE k. SHIK5)
drivers/phy/rockchip/phy-rockchip-inno-usb3.c fJ %t rk3328_u3phy_tuning

3.2 Cadence Type-C PHY
3.2.1 PHY HIBE - HELE

Cadence Type-C PHY /IR AHESE an R EI3-4FT7R, SCFFUSB SuperSpeed #1 DisplayPort through 4 lanes. Type-C
PHYSAN TR G FELNULRE, 155 % Xk (Cadence Type-C Subsystem Integration Guide) .

Type-C PHY AJ LSZHrn R = TAERL

e 4-lane DisplayPort
e 2-lane DisplayPort + USB SuperSpeed (one port)
e USB Superspeed only (one port)
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E =
3 b %

USE DRD

Controller dp_hpd @

WD

|—types_conn_dir-

Sdl 2dDL 8IUapED

walsAsqng N-adA] aousisjey

AHd J-8df| acuapeqy

Board Level Components

. : —
I ! 0l

[K13-4 CDNS-TYPE-C Reference HW Architecture

Type-C PHY USB3.0 Tx/Rx fil Lanesftixf i 5% & 41~ E3-5 7w .
USB3.0 Tx1 --> Lane0
USB3.0 Rx1 --> Lane1
USB3.0 Rx2 --> Lane2

USB3.0 Tx2 --> Lane3



CMN + USB PLL + DP PLL

KT E-( Y PINS
2 G}
3t 4 C
-
iJ
= USE 3.055 TX
g JOP TX lane1
(g
&+
. USB 3055 TX
o JOP TX lane2
=
) &
5 = P Lane
ig ‘ E I-| 1
- < -
1_3 PIN
E ; S B SBU2/AUX-
[€3-5 Type-C implementation configuration with straight cable

3.2.2 FEFHFERUH

TR, 55 %0k (USB3-DP Driver Capability) , % CR4#4E 7 USB3.0MIDP tuning(f) %517 s ft & J7
%o XTUSB3.0 Tx, i H 374745 & TX_DIAG_TX_DRV #1 TX_TXCC_CAL_SCLR_MULT, XM~ 27 f£a%m] LUH -1
BTX XS FIE (L, BC B 574182 % 40 TRK3399 Chrome - & (% T “CHROMIUM: phy: rockchip-typec:
tuning phy for usb3 Rx flip” #1 “CHROMIUM: phy: rockchip-typec: tuning phy for usb3 Tx".

Type-C PHY )5 47 s (i #2 btk tF SOE LU %, /5 SRR 93 R«

o HpklanediA H O N )73 A7 w4 i B8 ik

o JHI ARSI T ML N 16bit, FHEHE AL 2 bits, AR ERAN WL,
PAlane3 (4 fUSB3.0 Tx2) 77 77 TX_DIAG_TX_DRV (1) {ki#% ik 15 A 451 -

1. AR, 193] TX_DIAG_TX_DRV ) Zf7## k9 01_m_nnnn : 1111 : 00001
Hr, m =multi-write, nnnn =lane number
lane0 Tx1 nnnn = 0x0 lane1 Rx1 nnnn = 0x1 lane2 Rx2 nnnn = 0x2 lane3 Tx2 nnnn = 0x3

2. 1H% lane3 TX_DIAG_TX_DRV A7 %% (1) i # th -
lane3-TX_DIAG_TX_DRV =01_0_0011:1111: 00001 = 0x47E1

3. /i#% 2 bits, RIFREA NI WL
lane3-TX_DIAG_TX_DRV = 0x47E1 << 2 = 0x11F84

3.2.3 2% i fH U
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P50 (USB Type-C with DisplayPort Transmit PHY Specification) , Type-C#MifiZ 2% s F % 3-7H 7R .

#3-7 Type-C PHYZ % Hifif

Name Min Typ Max Unit Descriptions

There needs to be an external resistor
component that needs to be connected at rext
ball while internal resistor or current is getting

rext 497.5 500 502.5 Q . . .
calibrated. Package routing from rext ball to its
respective bump should not contribute more
than 0.05Q.

aux_pullup _ 100k _ Q AUX port pull-up resistance
aux_pulldown . 100k . Q AUX port pull-down resistance

Note: RK3399 EVB/Type-C REXT XFfJ i fHFy 499 + 1% Q

3.2.4 PHY Hifite K DheE 2

3.2.4.1 PHY HJftH

HRHESCARY (USB Type-C with DisplayPort Transmit PHY Specification) , Type-C PHY (4 B 3R 41
Analog Supply Voltage: 0.9V, 1.8V, and3.3V (£10%)

Digital Supply Voltage: 0.9V (+10%)

3.2.4.2 PHY )&

Type-C PHY i) T2 W] L Py~ 42

1. Assert Type-C PHY #iZ<freset(s 5 ;

2. X Type- C PHY HJpower domain;

3.2.5 PHY reset

RK3399 Type-C PHY[#jreset {5534~ phy reset, pipe reset fil apb reset.

3-8 Type-C PHY reset (RK3399)

Reset Signal Description

resetn_uphy1_req Type-C1 phy reset
resetn_uphy1_pipe_l00_req Type-C1 pipe reset
resetn_uphy1_tcphy_req Type-C1 apb reset
resetn_uphy0_req Type-CO phy reset
resetn_uphy0_pipe_|00_req Type-CO pipe reset

resetn_uphyOQ_tcphy_req Type-CO apb reset
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HRHIERK3399 datasheet “7.5.1 Start-up sequence”, resetffJif /5 ZR1F -
USB Start-up Sequence:

e Select external PSM clock (see Chapter GRF)

e Set select Type-C PHYO or Type-C PHY1 used for DPTX

e Reset whole Type-C PHY, assert apb_preset_n, pipe_reset_n and phy_reset_n (see Chapter
CRU)

e Release apb_preset_n

e Configurate Type-C PHY normal or flipped orientation

e Configurate PHY and PMA for the selected mode of operation

e Release phy_reset_n

e Wait for CMN ready indication (assertion) by polling bit 0 of PHY_PMA_CNN_CTRL1 of PHY

® Release pipe_reset_n

e Wait for the de-assertion of pipe_phy_status, then Type-C PHY for USB operation is ready.

3.2.6 PHY tuning i f2

Type-C PHYHJtuning, 52% k4 (USB3-DP Driver Capability) , % CR4$4E 7 USB3.0MIDP tuning )75 17 45 Iic
B k. XFTUSB3.0 Tx tuning, & FH 754745 /& TX_DIAG_TX_DRV 1 TX_TXCC_CAL_SCLR_MULT, X757 1745
AT DA T B T 9K S0 i FE e . %F - USB3.0 Rx tuning, # & 77 4% & RX_DIAG_RXFE_TM2,
TX_DIAG_TX_DRV #1 TX_TXCC_CAL_SCLR_MULT, AcE J5i%152% % T RK3399 Chrome “F & /1% T “CHROMIUM:
phy: rockchip-typec: tuning phy for usb3 Rx flip” #1 “CHROMIUM: phy: rockchip-typec: tuning phy for usb3
X"

4 PHY & W o) {8 45

4.1 iBidtuning USB2.0 PHY TJ DA 1 HR &5 i) f5

1. WEUSBIR E MR AL % (slew rate) , gy B B AR 18 2k W f 1) 8 5
Eefiiinno USB2.0 PHY[#HR Etuning, 2% 2.1.6 PHY tuning jiif:
2. Rt TUSBAE 5 it & ) i Bl PHY A L e 22 il f 5 | 2 RO US BACZS SR S5 B F 45 )

4.2 38 AR 7S BB AR L USB HS B2 M2 R A )

1R A ERZE. HPUBCRM USB cable BE42HSAME, ToiEMAEHS B & . 1 HiX 38 USB cable >Rl AR
K, SRR %E, REERMR, W41 R,
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05
04
EI3 =

0z ==

-0.1

Drterential Signal, v
=
(]

-

(=
L4

=]
L

i
(=]
[+

oa 0z K| 0 pA 1.0 12 14 1.6 1.4 20
- Time (& 10%-9 )%

P4~ i B 15 75 R PR U S BHR P&

2. JR[Al: USB PHY(ME A BIEERINBEE N 150 mV, {E 24 {E HIBH TR IUSB cableltf, USBIEW {55 IR &%=
AR DT, HELT150 mVE, BILIERE S 2 PCa R P L T .

3. R RPEUSB2.0 spec “Table 7-3. High-speed Signaling Levels (Continued)”, USB HS 1 5 & {E /& 7]
PMET150mVE). ik, #TRARIRUSB2 PHYHIEE A BIE 42 125 mV 286 112.5 mV. X7 Inno USB 2.0 PHY,
ESH 2.1.2 LRI M A79016:13]; 5t Synopsys USB2.0 PHY, E£#2.2.2 1= % a7 {7 45 Ui W 1 2F
A7-#% SQRXTUNE[2:0].

4.3 38 A R b A ) R A SR US B S BT I ) 1) R

1. % USB Host &4y, fEMTRIEREF, shkFHdisconnect, #AHAMREE S .

2. JH A AR RUSBZEME SIRME AR, fiik T PHYdisconnect [B{l, SHPHY IS5 &34 H .

3. R JTIE: X T Inno USB 2.0 PHY, disconnect & AT LA PHY [ A7 fE 2 dEAT R4 . 23 2.1.2 L U577 48
VA H 57 48[126:123], disconnect threshold ZRiA 12 E v 650 mV, WA 600 mVELF, AIRER/D,
% 5 ik disconnectd 1. %FFSynopsys USB2.0 PHY, &% 2.2.2 F o {7 4t i I 27 17 2%
COMPDISTUNE[2:0].

4.4 B33 B_sessionvalid reference tuningfi# tk ADB% # |5 i

1.8 %: PCIVERBMADB, & iR BIADB G )M

2. 5 iz L HEAEE ] Inno USB2.0 PHY USB#EI . 55T AD B 122 2 W (KA 44: 1) L AT = Fofr: 1.
VbusHLE KK (—RAKT4.7V &5 HELH 8D . 2. USB_AVDD_1V0 40k K&, Bi#USB_AVDD_1VO0 #iih 53]
1.2V, SHEPHYRIAFIBvalidfg 255 ; 3. Logic KSR AR, SEUSBEHI#E TIFEFH .
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3. R RTJTvE: ATLLEIL R % Inno USB2.0 PHY 75772511 B_sessionvalid reference tuning f# ik, 2% 2.1.2 £

A7 i Ui W] ) 7 7 45 [108:106],  BRIA{E DY 3'b000, &y 3'b1118 3'b101.

4.5 Innosilicon LS/FS 12 5 ja]

1.

LS Rise/Fall time test fail fIERFZA4 7 J9tt4 Inno A Mt LS tuning (] PHY &7 74 ?

[Inno replyl:

LS/FS J& T FHIUSB1.0/1.1 [J7El%, {55 swing N3.3v, J& TKIEKESZHEET. rise/ fall time —J5 i 15K
BRESIMR, I IT ARG, driver AR, B2 KK PMOS/NMOS L AMg Y, BR 1 SRR
die size #%J&, rise/fall time #2752 f) muti-stage delay cell 7£130nm LR (35 5 BB, driverds & (1)
RAIPCB L C ¥hsE T Tr/Tf.

. LS Rise/Fall time test fail (FIfif sk 7%

[Inno replyl:
VAR B r PHY B0 TR, LS HphBloRshsEEE, FS/HS = —21 ODT & & . XAEn] DLk 4 A IR K fail

Mo, WRFTEEASa), HIGHAEME R . Koy LS/FS A& i R H 12M/1.5Mbps , #2951k, H
FESR R BT 4k 2 #4682 USB2.0 B FIARHE, HS ZAREL. A2 E] FS/LS ik,

I F ARG workaround, LS Rise/Fall time test fail J& 752> 52 usb sz Frfs i i 3 25 1k 2

[Inno replyl:

H A E USB2.0/3.0 M=l h QL&A critical #%5, SPEC Ieye i RFAEN5&EHIFEAR, 7E function -
L0 TAT T HE A IR, 58 4T DATHCLy, NSRS PR R 5 B A % 1, 23 LS rise/fall time AR
H. DL HS/FS fabniist.

4.7 RK312x/RK3368 HS & F 5 W a) f

1.

M%: RK312x/RK3368 ) PHY M2l @i, JEikisn Ml B 5 Ust (—80h Kingston UL , RILW
HASILGE, 7E EHCI port #E#EEAR NS GHEBINAE ) » 7 OTG port TLiEiR Al (Ha R wisrEEHUB, N
IEHRHIHS.

2.8 A USTE R T R I2 R HIES, MLETEchirp K I, host K) Staii. &—ANRpiketmkst, &

T sync EOPHIATERIEE . Z A HE 52 FEPHYEA S H RS, HFHTERE.

3R T RS S 212 1T fEFull speed (2% 4hT“0001-USB-dwc_otg_310-hcd-force-fs-if-phy-in-rx-

active-sta.patch”) , FIHERXLTEIRAIMUE, HEiEA HE workround 75, BRIES FAEAFECO.
Inno CL&7E 5 4:1 USB2.0 PHY RS i fift tRAZ A A PE IR L, 7 LhiZ ] U A7 4T RK312x/RK3368 [f) USB2.0
PHY.

4.8 RK3228H/RK3328 USB3.0 PHY # T ja &5

1.

3238H USB IP i il i 45 -

USB3.0 Port U2 R & 75 64 25 1128 s

USB3.0 PHY 1) RX fa 45l Fail, 7 Z24¢F tuning phy;

USB3.0 PHY 1) 1.0V VDD 7& B #iaI45 1A DL IR R s

USB3.0 PHY JoiZAs il 44k H 1) disconnect;

USB3.0 PHY 7t P3 state, link training KM, FECIEIRAAMNL. HATIZATI BRTIHFE, N AERELE P2
state, IhfEfWm. [FIN, 7F P2 state i, #h% hub /) auto-suspend 1 remote-wakeup A =%, 7%
disable hub [#] auto-suspend Djfg (f£ P3 state I}, JoiZR¥HE) -

2. 3238H MPW fix USB IPI&IE:


af://n840
af://n854
af://n862

Eekswitch MOS J=f

fift ¥ TUSB3.0 Port U2 IR S A 6 B A2k, S B bl S 1 17 2
BEINAF ARV, AP K

fif T USB3.0 PHY I RXAR AR AN 43 U A AN I3 ) ol 5

RX jitter tolerance 5 — & I3

B Mclamp RCH %k

fiF ¥ T USB3.0 PHY/1)1.0V VDD I Hi S ] (1 K L it 1)

BEE, Hinback up i &

fiit v 7 24 USB3.0Fdevicetk th 5, USBIEHI g4l A 2 disconnect. JREZUSB3 PHY ARSI L% A 38 6 3 e,
#ibug, SEPHYAREE FYIIHIRE .

B4 USB2 host/otg combo PHYFIESD, fi#ikRK3228H 1l AHMB ESDHhxill ik Fail ) il
. 3238H USB PHY &t & 1]

USB3.0 PHY 7£ P3 state, link training &M, SETCIEIRAAMAL
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