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USB PHY 3Z#551%
USB2.0 PHY
Innosilicon USB2.0 PHY
PHY RIRE{HHELR
FEHFRRA
£%E[H USBRBIAS 83
PHY ROEE R INFEETE
PHY RYfEE
PHY RThFEETE
PHY clk 18
PHY tuning 2
Synopsys USB2.0 PHY
PHY RUBE{AHHESR
FEHFRRA
S FAH REXT 5185
PHY AOHtEE R THAE ETE
PHY RfitER
PHY RITHFEETE
PHY clk 12
PHY tuning iiifg
NaNeng USB2.0 PHY
PHY RIRE{HHELR
FEHFRRA
£ EfARREFEIRAATIH AR
PHY ROEE R INFEETE
PHY BYfER
PHY RThFEETE
PHY clk 18
PHY tuning fif2
VBUS # N\EE[ERYEEK



OTG PHY RYBXz/ZH
USB3.0 PHY
Innosilicon USB3.0 PHY
PHY BIBE4HELR
FESFA
S E A
PHY RO{HER R INFEETE
PHY B9fiteR
PHY RDDFEETE
PHY reset ] recover FTFREK
PHY reset RtF
PHY recover Rt/
PHY tuning iiifg
Cadence Type-C PHY
PHY BYBE4HELE
FESFRNA
S ERA
PHY ROHER R ITFEETE
PHY H{tES
PHY INEETR
PHY reset
PHY tuning jiifg
PHY BB ES
®@iZ tuning USB2.0 PHY BTLAfRRIFPLE )RR
BT EEIRERERRR USB HS IRSEREE KRR
BITEEREFENEERR USB RERTFHAYE-
1B1d B_sessionvalid reference tuning &R ADB ZEZ(a)iR
Innosilicon LS/FS {S5(a)fX
RK312x/RK3368 HS {EF kM
RK3228H/RK3328 USB3.0 PHY HFa&&

USB PHY XiF5%

Rockchip EARY USB PHY FEGIN TIURN:

e USB2.0 PHY [Vendor: Innosilicon]
e USB3.0 PHY [Vendor: Innosilicon]
e USB2.0 PHY [Vendor: Synopsys]
e Type-C PHY [Vendor: Cadence]

WITRER 1-1 AZCRRARYI USB PHY, HA [1 x port] FRx— PHY 3235 —4> USB port, [2 x ports]
F— PHY SZFEEE4N USB port,

7 1-1 Rockchip SF& USB PHY Szi551I%
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uUsSB2 UsSB3

iy e - USB2 PHY USB2 PHY Type-C PHY
/PHY Synopsys NaNen Cadence
R [Inno] [Inno] [Synopsys] [ gl [ 1
RK3066 v
RK3188 N N N N
[1 x port]

RK3288

Y
RK302X N N N N

[1 x port]

RK303X
RK312X
RK322X Y
RK3308 [2 x N N N N
RK3326 ports]
RK3368
PX30
RK3228H

Y Y N N N
RK3328
RK3399 Y N N N Y
RV1126 Y

N N N N
RV1109 [1 x ports]

Innosilicon USB2.0 PHY
PHY BYTE{HHHESS

Innosilicon USB2.0 PHY HYRE{AEZLUN TR 2-1 Fvs, FEIER/NFHELR: Transceiver block, PLL
clock multiplier, digital UTMI+ core, automatic test functionality, OTG Circuitry (optional)
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2-1 Block Diagram of Inno USB 2.0 PHY

FEFFERIRA

2% 2-1 Inno USB2.0 PHY Port0 FEz57558
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Bit

2:0

115, 4:3

16:13

36:29

41:37

Reset Value

3'b000

3'b011

4'b1100

8'b0011_1111

5'b10111

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

ZEFasAT HS IREFIINERIEZEE, Bi&ER 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

1Z5Faa T HS BREIRY slew rate JF%E, (BERR,

A port squelch trigger point configure

4b'0000 : 112.5mv

4b'0001 : 150mv

4b'0010 : 87.5mv

4b'0011 : 162.5mv

4b'0100 : 100mv

4b'0101 : 137.5mv

4b'0110: 75mv

4b'0111 : 150mv

4b'1000 : 125mv

4b'1001 : 162.5mv

4b'1010: 100mv

4b"1011 : 175mv

4b'1100 : 150mv(default)

4b'1101 :187.5mv

4b'"1110: 125mv

4b'"1111 : 200mv

ZE 7R AT IREEHEARE, ENBEIAE 150my, B EREE
mlﬂﬁ _IL,{%’&’:/J& USB 4M; E%‘&EFE’J@ 5%

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

ZE5FesF TR HS IRESE. RBT bit[43:42] = 2b11,
BI#EN bypass IK&f5, ZREER. %S FRLAFHASEER
K, {BEA bypass K&, USB PHY SEBEGNAEEATEE
BZ5EFRFENEE, ML, FENEEZSFR.

HS/FS driver strength tuning

ZEFes T AEE HS IRERVIREEE. RBTME [42]1=1Db1, F
E[S7]=1'b0 FF, BP bypass ODT, AREERL. ERAMERS
5b'10111, REMIATA 1, [41],[401,[39],[38],[37] tRES IS
16,8,4,2,1, WEtjc, IRFMEREH/)N, 5b11111 JHRAVERENE
E&/)\, 5b'10000 XIRIAYIRENIEE KA. EA bypass ODT aJge
SRS MR, A, BNREREREIZSFr.

see Note3



Bit

43:42

49:47

52:50

55:53

Reset Value

2'b00

3'b000

3'b000

3'b000

Description

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].
%S FaR AT bypass BfIEBENBE AT R, AJBEERS
USB BREIRIEM tuning SBEl. 1B bypass J&, USB PHY &%k
EaiETIEEN, FIRES EERAMRRE, L, FENREXE
78, WNIRHESLHEE bypass, BNRE [43:42] = 201, [57] =
1b'0 B bypass comp EBEEPRIBEBHETRIE, (REBRE
HAGEBE, EZEET, JLLRE [41:37], REERE [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

EEEERESR, TTLUES USB IRERIEE (HEFML=R
100/101, &KA 3b"111)

see Note4

bias current tuning reference
3'b000 : 200mV(default)
3'b001 :212.5mV
3'b010:225mV
3'b011:237.5mV

3'b100: 250mV
3'b101:187.5mV
3'b110:175mV
3'b111:162.5mV

AEB current buffer 2, JHRERIFIEAR/), BNAEROME
BpA],

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

EERRRER, TTLUES USB IRERIEE (EFMRASE
100/101, &AA 3b'111)

see Note4



Bit Reset Value Description

A port ODT auto refresh bypass, active low
57 1'b1 Z5 R RBTE [42] = 1'b1 B, ZB. 7 bypass ODT A&
T, ZELARE [41:37], BEERENIKRE,

Turn off differential receiver in suspend mode to save power,
98 1'b1 active low.
WEFEMT PHY HOMEIAERS. £%2.1.4.2 PHY (UTHEETE

force output B_sessionvalid asserted, active high
%5 17280] LIS E B_sessionvalid 5, RS AR otg _det pin

IRBIERRE] USB ORI VBUS pin, SE VBUS 2 ISRAYE]
@0

100 1'b0

B_sessionvalid reference tuning
108:106 3'b000 %17 AT A B_sessionvalid WSE@E, &%
4.4 {817 B sessionvalid reference tuning fig;k ADB iZEiZ[0]8h

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

0000 : 575mV

0001 : 600mV

1001 : 625mV

1101 : 650mV(default)

12%7_ E’%ﬁﬁ:ﬁﬂg Host mode E’Jl&kﬁﬂﬁl)\ﬂﬂﬁ 5%

126:123 4'pb1101

vbus voltage level detection function power down
127 1'b0 %1728 FAT AL Device mode B vbus detect, RE(FAEZ bit
fZ, GRF (USB_GRF) ZfzasY bvalid RS AEXER.

e Notel: & 1-2 R4 7T Inno USB2 PHY Port0 B9 EZS77E81588, Port1 9577285 Port0 &
Z'S—ﬁ‘[’ /\ZE Bit 1.[%7[:'__], 1E ":% PHY Eﬁ?ﬂﬂﬂﬂ_f

e Note2: bit0 /g SOF #1 EOP BIFRINE, MiZIEMA, fNERRFERTIEE bit[0] F1 [41:37] = 5'b10000,
BHSE disconnect i®RF!, ItEFh, bit1 A3 chrip state FUINE, BEIER, AIBEESE high-
speed EFKML,

e Note3: NEEILIEZEE bit[2:0], bit[115], bit[4:3], bit[55:53], bit[49:47] 1 XLEZ57728, USB R
EHERURRTTIE PASS, BILAERIRE bit[41:37], REKLER: B, ®E [42]=1b1, [57]=
1'b0, bypass comp EBEEHHIEEIEBsNEATIFEE, BHARBERENETRE (BRs RS
HiEg) . A, BiRIE USB IREIRIRER, shARE [41:37], HEIRENRE. BiFA
RETE, 1B52% 2.1.6 PHY tuning jiifg

o Noted: [49:47] 0 [55:53] FEAFTFHOERTUE, AREERN, FEMRE—A PHY i port0 #l
port1 RIRIER. RERY PHY hRA, BUEEIIAIEHIESFRTREARR, toan

RK3399 FTHHRAERT /9 [199] = 1'b1
RK3328/RK3228H/PX30/RK3326/RK3308/RV1108 TR/
[186:184] = 3b'000 (LAZKGIAHIEBAROESL)

[186:184] = 3b'100 (LA Port0 HIEEZROE )

[186:184] = 3b"101 (LA Port1 HIEBRRBOES L)

£%mfH USBRBIAS 1588
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£#88 8 USBRBIAS 7£ PHY FARRHIER 135 Q, SEFREEERH, —HESRA 133Q + 10% RYEEFE, iZFE
BRI USB (FEMRBEE, FTLAENREARZMENE). TR ER T, 20 USB BiEHY DP/DM
FEFBRTFEEGRITREZ R, S5 USB (ESIREREK, HEBEIHRY tuning b LAIRSEEZNNER
B, aTLAE SN EHEENIEE, (2% E USBRBIAS FIMEE, MiZEEI /L NRM:

1. [BESNNIEHEESX, HRARFEZEARRK, BXHEER (slew rate) [RBENT;

2. [RERITFRYESCEESN £10%, BT CEAIRERFERA R,

3. [EESFMEIE— PHY BB port, FRLMEXMBEER, —EEE#HMU PHY BIFEA port AYER
&, kmEEEIAMmitA disconnect (55, 1&RL device 3% disconnect/reconnect;

PHY RIREBRRINFEEE
PHY st

PHY RHtFBE=E% 3.3V, 1.8V 1.0V, WNFER 2-2 fir. ANSRSEFREBRRRTH, X=EXEEEBEEMERT
RAENEERTRENR/IME, BHAIRSSH USB EERH.

%% 2-2 Inno USB2.0 PHY power supplies

Supply Voltage Min Typ Max Unit
USB_AVDD_3V3 3.0 33 3.6 \%
USB_AVDD_1V8 1.62 1.8 1.98 \
USB_AVDD_1VO0 0.9 1.0 1.1 \%

— PN ERRIHEEIISE, VCCCORETPO MEB/EEE T MERIGRAE 1.1V, S5 USB ADB IEREK.
RRTEES®4.418J B sessionvalid reference tuning i ADB iZE#Z(A]§R

PHY IhiEETE
o EfTHIAY PHY INFEETE

RziTRY, WIS USB2.0 port ;jRBTAE, WETLAUEIE GRF (8 USB_GRF) ZFH{Fas+AJ utmi_sel,
utmi_suspend_n, utmi_opmode, utmi_xcvrselect, utmi_termselect, utmi_dppulldown LA
utmi_dmpulldown 34 USB2.0 PHY ## A suspend, S#&MIZEIE USB &R, FESE resume
PHY, ZREFHIA USB M1, F4RTIEHIRFERILAS%E USB2.0 PHY B9IKz]
(drivers/phy/rockchip/phy-rockchip-inno-usb2.c) .

% 2-3 5178489 Inno USB2.0 PHY IhiEEIResfzae
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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
5:4 2'b01 2'b01 packet.

10 : LS Transceiver

01 : FS Transceiver

00 : HS Transceiver

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

o {HINAIRY PHY THFEEE
ST PHY SRR TRMMSE, HEFERSE 2,
J5i5 10 K PHY ROftER
KA PHY R R EENTEBIFENSGE, EEMRE:

1. PHY B9=H&(HEE 3.3V, 1.8V, 1.0V LA VDD_logic EEATXF, ENESSHIXIUERE ERYE
BB,
2. XA PHY BYHtER, MIARSZHF USB IREEZR S (Remote wakeup) RIIHEE.

L 2: 188 PHY NEIDEET
Z5E2E@iT GRF (USB_GRF) Z7zseskizdl PHY #HNEIDEEER,



Bai, PHYIRE] (drivers/phy/rockchip/phy-rockchip-inno-usb2.c) S3EmR(RINFEIRE. EOUA
FE—RRIFERE, KA —REIFEEE. RAREINFEERE T, linestate 71 bvalid FRlfrEfSk
. NREFS"RKINFEECE, FTEAE DTS H BANEM “rockchip,low-power-mode”,

—R{RINFERCE :
% 2-4 Inno USB2.0 PHY —{RKINiES1FEEefiE

. Reset Suspend L.
Bit Description
Value Value
Turn off differential receiver in suspend mode to save
98 1'b1 1'b0 _
power, active low
—RRIOFEECE :

Z 2-5 Inno USB2.0 PHY —R{RINFESFS0cE

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

active high

Note: E_R{RINFERIBELE T, linestate 1 bvalid &S, RAE id HHTIE(ER.
# 2-6 Inno USB2.0 PHY {RINFEEME (LA PX30/RK3326 SCEHE/9151)

{HE3EE i E{TRHELIFE FH— BRI N _RIEINFE
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

PHY clk EI#

PHY 45 USB $=#I28A0RTEH =24 480 MHz clk #1 utmi clk, X MHHIIRISEEERT, 255

e 480 MHz clk FIESIR

JF Inno USB2.0 PHY 2 x ports, ™ ports HEFH— 480 MHz clk, H GRF ZF28H9 suspend
assert 1 COMMONONN BX& ¥4, #&=H7550T:

4 port #Bi#t suspend, FH COMMONONN 3 1, A43%iF 480 MHz clk, 24 480 MHz clk #i%
S, MREHM 1P EEMERZ ck, FTLUE COMMONONN EFigE 5 0 BIE], AEEEH reset
PHY, (BFREEF 1 ms, dk ABERE,

A port, NRB—NEBEHN suspend, NAREXKHF 480 MHz clk, FE4 port, MNSRERHN
suspend, {B COMMONONN A 0, tBA£3%F] 480 MHz clk,

e utmi clk IR
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XFF Inno USB2.0 PHY 2 x ports, & port BECSXIMAY utmi clk, B, KRHA port H2AY
suspend assert 2%, % port #EA suspend, utmi clk £#XF.,

2 port B suspend, utmi clk £#EFHAR, EEEZEFF 1.5 ~2ms, utmi clk ABERRE.
PHY tuning g

Inno USB2.0 PHY (2 x ports) tuning BYiRIEEZ0T:

Foa
PHY-Port0 PHY-Port1
A
Port0-pre-emphasize Port1-pre-emphasize
A
Port0-slew-rate Port1-slew-rate
FIFFROEERE
FBJE/EB R R
Port0-pre-emphasize-strength Port1-pre-emphasize-strength
Port0-bypass-ODT Port1-bypass-ODT
S%EFHRBIAS

LA RK3399 USB2.0 PHY HS tuning Af (RK3399 EB®A™ USB2.0 PHY, &1 PHY & 2 1> port) ,
tuning FRAZENT Stagel ~ 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 (IRE Port0 slew-rate &z X, iE&: 3'b101 5BERK, MAK3'b111)
Port1 tuning:

[210:208] = 3'b100; (open Port1 pre-emphasize in non-chirp state)
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{[323]1,[212:2111} = 3'b101; (& Port1 slew-rate &xX, ;T=: 3'b101 BEFZEK, MAZ 3'b111)
Stage2. ¥THEOEHIRI, FEBE/BIFEESR
TR WTSTFEERYVEEERT Port0 #1 Port1 EIRTAERL,

[199] = 1'b1; (EHMROERR, (X—{\ZHFE8EREET port0 £, {BXF port0 #0 port1 ERSBEIER) |,
XE—PMEREIIREERD,, BEEAFHN. EFOREERT, BT [55:53], [49:4714888%. )

ANERIEIT Stage1 B9 tuning, EREUNARLERIBAEXNE, nIELtEM FEXTEE FEAYERRROESFIE
PR

[55:53] = 3'b107(default); (EBERRRERHEAFMT=IA 100/101, &K 3b'111)
[49:47] = 3'b107(default); (BEERRERFEAFIIE=I 100/101, &AJ9 3b'111)
Itegh, ERATLAEEE[52:50] (B current buffer 8% £3), {BIERLLEN,

Stage3. FEMMERE

[194:192] = 3'b011; (f@F5 Port0 HS driver FINERE, “111"58FE&A, EHH[194], [193], [192]/9
REEXN 1, 2, 4)

[402:400] = 3'b011; (73 Port1 HS driver FUAIEERE, “111"BERXK)

Stage4. Bypass ODT & driver strength tuning

NSRBI Stage ~ stage3 RIFEF PHY tuning 757%, AREIIRAAATCIE pass, BILAE R bypass
ODT, EEFEME, Port0 1 Port1 ATLASFF bypass ODT 1 JAELIRAIRE,

Port0 bypass ODT & driver strength tuning:

[42] = 1'b1; (bypass comp EBEEFHIEBIEENETERE, (REERENATERE, & Port1 XIMAY
[250]1 ;8B 5 1 B, 1% bit EAIXS Port0 #1 Port1 F=4E/EM, thENKE [41:37] 2EIATENE Port0 70
Port1, 2§ Port1 XJRZAY [250] & 1 BY, WiZ bit IEXT Port0 F=4ERS, tBRP [41:37] R¥=H) Port0,
M [249:245] $=5 Port1)

[57] = 1"b0; (Port0 ODT auto refresh bypass)

[41:37] = 5b' 10001 8 5'b10000 (Port0 IXFNIEREIEFEE, BUAER 5010111, REAA 1, [41],
[40], [39], [38], [371ESEIF 16, 8, 4, 2, 1, WEHK, IKEPEREM/\, 5011111 XFRAYIK
SHEREES/N, 5b'10000 XYRIAVERAEREERK)

Port1 bypass ODT & driver strength tuning:

[250] = 1'b1; (bypass comp FEEEFRIEEEE AT R, RERREMETBE, RX Portl F4(F
F. =iz bit &1, W [249:245] AILAFFEREERH Port1, =iz bit /90, M [249:245] Apef=H)
Port1, TORHA41:3715k$%H] Port1)

[265] = 1'b0; (Port1 ODT auto refresh bypass, 25l bit [57] & & Port0 AY/EF)
[249:245] (Port1 IXFNSRETAEE, 28 bit [41:37] iRE Port0 RIYEFD)
Stage5. [HEESEEH RBIAS RIFR(E

ANERERAE tuning PHY, (BOATEEEIRENL pass, BIERACEREESEMEANSS, B5% 213
£3E0H USBRBIAS 388

Synopsys USB2.0 PHY

EEZ| Synopsys USB2.0 PHY REBFREBAILFNCH (RK3066/RK3188/RK3288) , HEIMEREH
FRERYE R USB2.0 PHY #BE3RH Innosilicon 124AY IP, FRLARET RIEEEBENA,
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PHY BOTE(HESR

Synopsys USB2.0 PHY BUREHHEZRANTE 2-2 Fiox, FEEIFE="FE: Common block,
Transceiver block, OTG block, FZERIEMVERTE PHY FhAEIFMRAE, XERFEAR,

FEITEMR, Rockchip FAHY Synopsys USB2.0 PHY #E2R 51— Port, A% Inno USB2.0
PHY BILASZHFRAN Ports,

USB 2.0 picoPHY

Transceiver Common

Digital Core
PLL

oTG Analog

Squelch/Receiver

Disconnect/Tuning
Bias X0

Transmitter

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

FESFRIRA

2 2-7 Synopsys USB2.0 PHY FE257758
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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
TXPREEMPAMPTUNEOI[Q] 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 1/0 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 resultin

source impedance variation across process, voltage,
TXRESTUNE[1:0] 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

1.5Q.

£EHEPE REXT 1A

TRIE PHY FEAREOIZITESR, RK3066/RK3188/RK3288 fUS#£HPH External resistor (REXT) 41T~ 2-
8, , IR, BERESEBENEKH TR, NRFEZFEE DP/DM g9fBT, oILAEEE
USB PHY 9257558 TXRESTUNE[1:0], BE{AS¥E 2.2.2 FEZ7722110A

%= 2-8 Synopsys USB2.0 PHY REXT

iy oy £E/fH REXT
RK3066/RK3188 43.2Q (+ 1%)
RK3288 200 Q
PHY By R INFEE IR

PHY RS
RIE PHY FEAA9IRITESR, RK3066/RK3188/RK3288 BHEEEANT~ZE 2-9 Fix.

2= 2-9 Synopsys USB2.0 PHY power supplies

iy oy 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 (+ 10%)
1.8V (+ 10%)

PHY HIFEEIE
* iZfTRIAY PHY LNFEER
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Synopsys USB2.0 PHY BOIE{TIHAEETRES Inno USB2.0 PHY 2451, tB2i®id GRF (8 USB_GRF) 2
72879 utmi_sel, utmi_suspend_n, utmi_opmode, utmi_xcvrselect, utmi_termselect,
utmi_dppulldown ARz utmi_dmpulldown &#z=6l USB2.0 PHY # A suspend., Z{FasfIEECES
S, S 2.1.4.2 PHY (Y EEEIREYS,

o fHEIRY PHY LNFEER

Synopsys USB2.0 PHY BYfFHIINFEEEES Inno USB2.0 PHY BRfAE. Synopsys USB2.0 PHY BJLLE
g1z SIDDQ (IBHTE GRF Z572887) k%) PHY FURINERER, ML PHY BEARINFEER,
SIDDQ RITHREEIAIN T 2-10 Fm,

Z% 2-10 Synopsys USB2.0 PHY {FHEIHFEECE

Reset Suspend

Bit
Value Value

Description

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.

1: The analog blocks are powered down.

0: The analog blocks are powered up.

Note: ANERAS{HAE Bypass Uart RUTHAE, 7E/SHES, BEx
i7] Bypass Ifig€ (BYPASSSELO = 1'b0) , &BMIXIEIN PHY
AYTOFE.

SIDDQ 1'b0 1'b1

PHY clk &8

Synopsys USB2.0 PHY B3 clk 25 Inno USB2.0 PHY 3%, tB2i@id GRF 25772889 suspend assert
#1 COMMONONN Bt&#s4l, i55% 2.1.5 PHY clk =18

PHY tuning g

Synopsys USB2.0 PHY BUREMLLIREF, FRLA—REASH tuning PHY, SNRENEEBIKIZIHEM, F

FPAT tuning, ETLURYER 2-7 Synopsys USB2.0 PHY EEE17=8A0RBARITIAEE, tuning AYATEE
Y Inno USB2.0 PHY f&i818%, FEFAZIRENIFINE (TXPREEMPAMPTUNE[1:0] ) fOfl==
(TXRISETUNE[1:0]) .

NaNeng USB2.0 PHY
PHY BYTE(HESR

NaNeng USB2.0 PHYRYRE(HHEZEAN T E] 2-3 A7
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Self-Test

SELF_TES
ELF_TEST ——f-| —— >
REFCLK_MODE - -
e Pu‘
REFCLK| | >
PLL_EN|—f
SUSPENDM [—»
RESET —p»
———— P
-------- 1
| | Receiver State [—————»
| HS XCVR | - HS Machine |———p»
| ] DLL
| , , > R,
| Receiver |
TERM_SELECT] —b: : V ¢
XCVR_SELECT —hi Status 1 e s -
i Control : Buffer NRZI Decoder
| 1 C
| Bit Un stuffer '
| Xmit : n
' ]
|
I ]
I ]
iyl | ESXCVR : NRZI Encoder (<4
DM -q-u——bjl Receiver _i L0 bl -
]
' ]
' ]
| Status |
| Control )
—
: I Transmitter
| . -
: Ymit State Machine
]
: | bandgap
Analog Front End |
IS J Line State —————=
Rl Charge Detector
L >
' Host Module ~
CHG_RST b
CHG_EN
CHG_VALD |f————— -
PHY CONNECT |-l -
Resister FS LS SERIAL I
- -+
RRER =1 calibration MODULE -
CFG_RSTN - f
CFG_DATARD[7:0] | (=& ;
CEG_WREN - :
“FG_REGADDR[5:0] - Configuration
CEG_RDEN - >
CFG_DATAWR([7:0] > OTG =
DTO |— VBUS Detect Lot
. & -
VBUS1& > 1D Detect -
D L -
VCCA3 P -
VCCALS f————p
VDDA ——— P
AGND [———— USB2.0 OTG PHY

2-3 Block Diagram of NaNeng USB 2.0 PHY

e Phase locked loop(PLL) and clock divider

TEST BIST

CLK_480

CLK60_30

RX_ACTIVE
RX_ERROR
RX_VALID

RX. VALIDH

DATA_OUT [15:0]

DATA_BUS16_8
OPMODE [1: 0]

DATA_IN [15:0]

TX_READY
TX _VALID

TX_VALIDH

LINE_STATE [1: 0]

HOST _DISCONNECT
DP_PULLDOWN
DM_PULLDOWN

TXBITSTUFF_ENABLE
FSLS_SERIALMODE
TX_ENABLE N
TX_DAT

TX_SE0

RX_DP

RX_DM

RX_RCV

VBUS_VALID
SESSVALID
SESSEND
BVALID
DISCHRG_VBUS
CHRG_VBUS
ID_PULLUP
IDDIG

BFIREY 12MHz SERSENFERSRERSA, PLL BRER— 480MHz EIRATFHAT USB &
RiEEE. B, ErrERENOMETT, 85F CLK 480, LIRT/REIIRE.

e |0 Transceiver (XCVR)



USB 10 iUk =e81E HS UA=RHN FS Ukes, ATIRESCIRNAXFFSESESEE. 81 10 Kikas
BLIE=MER, DRIREIES 10 (RCV) |, RIZSR 10 (XMIT) FMHzHIRIR, ZRRATRHRERIERS
RIS ERERAEHR TS USB BSABRIEDES, RZIAR, BRINRIESD USB (FSHIENETER
FRIEE USB HEIKERIELR,

e USB Transmitter

HRYE DATA_BUS16_8 APRZ, USB KiX=2#GM DATA_IN Fi5REY 16/8 (T8RS, HESEVE
RUSLIBEISEAEHRDBITEIER, RRRIESR 10 ITAREIR, USB KIXRsAMBEIREFHHIT SYNC i
A, EOPIEN, NRZIBAAIREFRFINEE, ZRRABSZAET UTIM AR line-status E=HIAME
BPASAL.

e USB Receiver

BT M XCVR SREREEAR, USB 1ZU=R1S#M CDR (Clock Data Recovery) MENEHERFIREEI
SRHPRREAMFENGIE. USB BKEE AR FEIRIETIRE, fIanfIZx1E5e, NRZI f#3,
SYNC =ER#(0 EOP FERRIMIBRFNRIES.

EA, SEITHEKERIASHL, BT UTMI ERIKESIGHIR, BRIIKSHIANFMES, 1555 UTMI 2
HRGE.

SI&E DLL f0£%E DLL 9 3IFF HS #0 FS #&=, FAY CDR FHMEAIIREFFIFEAIEEE, DLL BARERE
FHITHY, AEEHAIMNETTE,

ATMEEEEIVT USB KRixasH USB iRILRR 2 [BRYSRER{RE, USB REIASEEl ¥ — MEMEEH
g5, TLAEISHEIE UTMI #2055 RXERROR RMERE FX A Lisak ik,

e Bandgap reference

HIRRRE—IARBSERER, BTN P LRERRRUSERE/AER. HRERERRENT
2, BFBEIEEFRM TEMRN, FEARFEETINPRERIA 5 IE.

e Termination Resister Calibration

ROEER(ERINBEBRE S, LAE(RE PVT TEAE/HERRRY 45Q g, RESBEINRFHITHES
ESFTHR, #ERTZY 300us,

e Charge Detector

FEEAENISZHE BC1.2, 2 USB 2.0 PHY A{EEERIREET, ©allalE E CDP, DCP #1SDP f97sES
im, 24 USB 2.0F{EEMEL OTG i2%BES, sJLUSHEBCE N SDP 8 CDP,

FESFRIRA

2% 2-11 NaNeng USB2.0 PHY E=7788
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Bit

FC_REGOO[5]

FC_REGO0[6]

FC_REGOO[7]

FC_REGO02[4:3]

FC_REGO04[2]

FC_REGO04[6:3]

Field Name

cfg_hs_strg

cfg_sel_strength

cfg_sel_pw

cfg_rref[1:0]

cfg_rcal_sel_voff

cfg_rcal_voff[3:0]

Reset
Value

1'b1

1'b0

1'b0

2'b00

1'b1

4'p0111

Description

HS TX strong power mode
IEEERRY, 1% bit RE 1,
YRR 1E chirp KITBOREiZ bit 9
0, KLEILURS chirp K 1&{& 10mV

HS TX stronger edge driver enable
signal

%Z5FeATF HS IRERY Slew rate FEE
& 1 FJLAEIRER Slew rate, {BFE
REiEE.

HS TX edge delay select signal

Bypass signal of VDDA detect function:
0: normal mode

1: bypass mode, VDDA detect function
is disable

%517z ATF HS IREIRY Slew rate &
B1 JLAKEIRERY Slew rate, {HAJRES
SEERETH, FTLAERRY, 552U
AREAZIR.

Reference resister select signal
00: 200 ohm

01:390 ohm

10: TK ohm

11: 2Kohm

BROAERS 200 ohm SNERSEHEME

Calibration code select signal, default
value: 4'b1

0: select calibration code

1: select cfg_rcal_voff[3:0]

WMNERIRE S 0 Hiaft/A—RERBERIE
RV1126/RV1109 PHY IRFNFEXIIABNER
ShtE—IREBEBEREINRE, FHEREE
rcal_out[3:0] E cfg_rcal_voff[3:0] , &
[EXRARBERAETIRE,

Register code for termination resister
%S FeRAT Hs RERIEERE

B Fas BT FC_REG04[2] 79 1 R4
3

g, cfg_rcal_voff (E#lA, XRAIA
#8450 E3pEHV), XINATARENRERA
REH 4'b1111, KEB 45Q EBES/N,
I ARERERK

IREJ9 400001, PIEB 45Q FEBFEEK,
XM AREEE R/

& 4b0000, TR



) . Reset L.
Bit Field Name Description
Value

LS mode with parallel enable
FC_REGO6[0] LS_PAR_EN 1'b1 {E Host B, AT IRAHRIEIREVIGZ
bit /& 1

Bypass signal of TX swing calibration
function

0: normal mode

1: bypass mode
ZHPHYRIHEBEBEARZEER 0.8V, 1.8V
1 3.3VEY, BRBEEBRE
ERERUERBFE chirp K AYRT 500us &4
R, MREMIT—RBERE, BME
bypass tx BBERE, BRIESAIETRI
SRER4F(E; M bypass HJ#2E] normal,
BILGEHAR —IREBERE, BRFEE
chirpk & 500us ik phy B S Z&HlrRoE

FC_REGO08[4] cfg_swcal_byps 1'b0

Bypass signal of charge detection
0: normal mode
FC_REGOS8[5] cfg_byps_charge 1'b0 1: bypass mode
ERFHNIFAT, BT bypass G
TIHRERTLABHEE phy HOIKERIOFE

FERRRIERVRES (i)

71 FREBRRETTRR

IEEER, FBIEREFERTZIA 300us,
BP cfg_rcal_sel_voff i8BHR 05, &iF
200 - 300us iZzbit (IRE 1, FRMIET
%

EH(EE, B5¥% 2.3.3 &EMH[ARREFEH

FEfHERUESEIREBME Code, RBTHE

FC_REGO02[2] cfg_rcal_sel_voff i8&4 0
FC_REGOD[3:0] rcal_out RO R

g E, SMNESEBIRMN, XRAYEE

Code ¥, IREMEEDH#HA

FC_REGOD[4] rcal_trim_done RO

&% mERREFEFHAYIRED

2% H3[H RREF 7 PHY FHAIEBIUFEE, MEfFss FC_REG0O2[4:3] =4, BIAJ 200Q, BiFZ
* 2.3.2 TEHTFNIRA,

ESEHEEYE—EREE LEZIRERNIERE, XMEiE5R3E cfg_rcal_voff[3:0] B75iEHR—
., FEEBRLZE PHY FIEBRY 45Q LiRFEE, EiC Lk, ST, PHY MEREY 45Q mBEtH
I, REREEREFREA,

Note:

1. &EBEARBE FC_REG02[2] cfg_rcal_sel_voff A 0, ZARe4, Bihs®E 232 TES1ZE0N
BR;
2. SEBANEUEAFMEER £10% (45Q REBEEEA PVT RE) ;
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3. EBfEROERRIE) Rref 5 ISt MIRNFEE 300us KIS, BRIA 200Q £&HE FEEA 400mV,
SEBEMA, BESK, NREEET 2V HSHAMASERENT (SES) |, WITRS%ES
3.5 us Fiel&rcal_trim_done B8R 1;

4. RREF 200 QRJERREZEINFE 1% ROKEEEEEIE, 7E PCB L E RS HIBmLsT ;
PHY RO RINFEEE
PHY RYfite8
PHY ROAtEEAE=EK 3.3V, 1.8V #10.8V, d1T% 2-12 Firr.

2% 2-12 NaNeng USB2.0 PHY power supplies

Supply Voltage Min Typ Max Unit
USB_VDDA 0.72 0.80 0.88 \Y
USB_VCCA18 1.62 1.80 1.98 \Y
USB_VCCA33 2.97 3.30 3.63 \Y
PHY RITHFEEIE

* iB{TRIAY PHY LNFEEE

NaNeng USB2.0 PHY BiE{TINFEETES Inno USB2.0 PHY (|, th2iEid GRFEFEEHH
utmi_sel, utmi_suspend_n, utmi_opmode, utmi_xcvrselect, utmi_termselect,
utmi_dppulldown ARz utmi_dmpulldown &$z=Hl USB2.0 PHY # A suspend., Z{FasfIERECES
&, S 2.1.4.2 PHY (I EIRES,

Note: 5 Inno USB 2.0 PHY AEIHIE, NaNeng USB2.0 PHY 7Ei#\ suspend Bf, &I
utmi_opmode €& /32'b01 non-driving

o {SHEIRY PHY JEEIE
FRTEY PHY IAEEIEBUTAMTE, EFERRE 2.
Bk 1: XE PHY 9
KA PHY RYHEE R BRI BRI, BEM RS

1. PHY B9=R&{HEE 3.3V, 1.8V, 0.8V LAK VDD_logic ZRER%HF, BUESHIXIUIKEZ B
B,
2. i) PHY BOLEE, MIARSZHs USB IGFEZRSE (Remote wakeup) HITHRE,

ik 2: QB PHY HANEIFERN (suspend mode)
ZFARIET GRF HFaaskizs] PHY HARINFE.

NaNeng USB2.0 PHY —HE=MIhFEET, 958179 normol mode, PLL-only mode #] suspend
mode,

USB2.0 PHY IRz, SiRIE USB SRV TEAR, s e=FIniEEt.
e normal mode

High-speed operation: i¥& SUSPENDM = 1, OPMODE[1:0] = 00, XCVRSELECT =0,
TERMSELECT =0

Full-speed operation: & SUSPENDM = 1, OPMODE[1:0] = 00, XCVRSELECT = 1, TERMSELECT
=1
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RFEIEFEIE(T, FH USB IEETERS, PHY #A normal mode
e PLL-only mode
& SUSPENDM = 0, PLL_EN = 1

RARIERIE(T, FH USBATIIE, RFREF 480 MHz clockGRFHEIRRER, PHY BEAPLL-
only mode

e suspend mode
®’E OPMODE[1:0] = 01, SUSPENDM =0, PLL_LEN =0
ESOHNGFRS, PHY A suspend mode

% 2-13 NaNeng USB2.0 PHY IH#E#dE (LA RV1126 SCEWE/911)

{HERERR normol mode (hs) PLL-only mode suspend mode
USB_AVDD_0V8 5.65 mA 0.5436 mA 12.90 uA
USB_AVCC_1V8 9.54 mA 1.75 mA 165.00 UA
USB_AVCC 3V3 0.56 mA 0.1504 mA 10.85 UA

PHY clk &8

LA RV1126/RV1109 9f5ll, PHY B4 REFCLK 4 12MHz, BFRESETLAERE
xin_osc0_usbphyref #1 clk_gpll_mux, BRIAIZEEE xin_oscO_usbphyref,

PHY %44 USB 12438 a9AT 8 EEA 480 MHz clk 1 utmi clk, XFWAMIHIIEREEIRETF, 25
USB IZHIBE T/ERE. MTFXFMIHHERE, SEIEUTHA:

e 480 MHz clk gyE18

H5Z GRF 178809 PLL_EN =54, 2 PLL_ENIREN 1 BY, CLK48OM FFfE, EZF 200 ~ 500us AF$h
FeteE, RZZH PLL_ENIREN 0 BF, CLK48OM X[,

e utmi clk FISTH
H52 SUSPENDM (X[ GRF Z54%88 suspend_n) =4, 2 PHY #A suspend, utmi clk £#Xi,

24 PHY JBH suspend, utmi clk &WEHFFFE, PHYFEMR ENBEESF 500us, utmi clk AEa
E. {BFE RV1126 / RV1109 SCFRH, RBEEMAMETF 2.5ms 5, PHY ABTLAEETE

PHY tuning &g

NaNeng USB2.0 PHY RUZREMELLIRYF, FrA—#RAF tuning PHY, WNRENEAEIIRITEM, F

#1T tuning, BILURHES 2-11 NaNeng USB2.0 PHY FEZ772800i A TAEE, tuning BRIZHELL

Inno USB2.0 PHY {&815%, FEIFEEIRERITANNE (FC_REGOO0[6] cfg_sel_strength) FIPIEREEFE
(FC_REGO04[6:3] cfg_rcal_voff[3:0]) .

NaNeng USB2.0 PHY 2iEid APB R4k 5ANERE 7es, APB IZHUE—EEE PHY SREEUEIRER,
BN REGER F—RIIEEE, FIAEEIRE GRF prdyZLl rden Xk, ATRBESZIER, BXEEHHE
BUIET tuning ERELH.

VBUS 8\ EBERIEKR
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VBUS18 E2— 1.8V EEjRimAVEL I N ERI, “7¥<;£E|’JEEJ— SBERE 1.8V £ 10%, TEE 1.62V~2.08V
XAEE. FEBHEAL VBUS 5V BI— M EMES, DESE] 1.8V #45 VBUS18, EifE, ZEHl
FTiEMISZE) 3V Xt¥E—/METHBIE.

ENOZER ERYD ERBIEERBE 1% BUFBREE, EZEREESFINEIEER D B ERAIIhEE

OTG PHY RYBXEhI=HI

OTG PHY 28 PHY AJLASZH7SH# Device/Host RIZHRE,

5E{th USB 2.0 PHY AEIAYZE, NaNeng OTG PHY BEHHEE, AReSTIFaNSIHR Device/Host AY
Ihge
PHY IP i&+Ad, 3@ OTG_SUSPENDM, LS PAR _EN. IDDIG HYEEaN#&, SESCHD OTG PHY
Device/Host Bz TIHR, IX=F ARG AR T:

1. OTG_SUSPENDM %% IDDIG 141, a0

X IDDIG 9 1, M OTG_SUSPENDM 7 0;
X IDDIG 90, M OTG_SUSPENDM 49 1;

2. LS_PAR_EN 52 OTG_SUSPENDM #==4l, G0 TF:

2 OTG {E HOST B, OTG_SUSPENDM 791, X3RZ LS_PAR_EN 29 1, ¥ HS/FS/LS;
24 OTG {E Device B, OTG_SUSPENDM 790, XJRZ LS_PAR_EN 125 0, {X3z¥F HS/FS, ASZHF
LS;

FEt, 7£ PHY IRFIFIGALAT, EEEIEE GRF 57728, 1858 OTG_SUSPENDM [ IDDIG #2=4, &
& LS_PAR_EN FH OTG_SUSPENDM #=#l, #H, 1®E& IDDIG BB PHY Ay ID_PULLUP ¥, BT, EX
NG ID_PULLUP &9 1, BPID pin AEEEE, PHY ERALE Device IHaE

AN OTG cable B, cable &% ID pin H{EZEIE, filk PHY EPVBKEINLE, BB ENIIHE PHY {E
Host IJgE

USB3.0 PHY

Innosilicon USB3.0 PHY

Inno USB3.0 PHY R374F Super-speed, ;&8RRI FEA High-Speed, FRLAZEZEERN Inno USB2.0 PHY 48
B—> Combo PHY, 3N1TFE 3-1 2—NEEHY USB3.0 OTG ZEHE.,
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AHB Slave t tﬁﬂ Master

Bus Interface/List Mangement

t USB3 OTG t

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

: ¢

3-1 USB3.0 OTG Block Diagram

PHY BYEHHHESR

Innosilicon USB3.0 PHY BYRE{FHEZEUNNE] 3-2 Fs, =E64E: Data serialization and de-
serialization, 8b/10b encoding, analog buffers, elastic buffers and receiver detection,

RXP
RXN

Input
Reference
Clock

PIPE_TX[31:0]
PIPE_TX[15:0]

TXP PIPE_TX|7:0]

TXN

Input
Reference
Clock

soc_clk[1]

3-2 Inno USB3.0 PHY Block Diagram

FEHFaRRE

USB3 PHY Z7Z281Ui5BE, 1523 Inno USB3.0 PHY it “Table 6.1 USB3.0 Registers"&T1y, —LkE
ENSFRAEERE, BBRENEDTHR, 9AINE,

SE iR

HRIE Inno USB3.0 PHY FAMANIRIHESK, PHY RISEHIH RBIAS 41T 3-1, ERBEKIRITH, B
RRSERENERHTIR,

% 3-1 Inno USB3.0 PHY &&H3H RBIAS
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iy £%m[H RBIAS

RK3228H/RK3328 2K + 1% external resistance bias to ground

PHY BB R INFEEIE
PHY RY{iteg
FRYE Inno USB3.0 PHY FAHVIKITESK, PHY AMEEBINTER 3-2 Fiv.

%% 3-2 Inno USB3.0 PHY power supplies

iy Parameter Notes Min Typical Max

1.8 V analog supply
RK3228H/RK3328 VCCA1P8 1.62 1.8 1.98

voltage for CDR
1.0V analog supply

RK3228H/RK3328 VCCD1PO voltage for PLL, CDR 0.9 1.0 1.1
and clock tree power

PHY RIIDFEEIE

# 3-3 & Inno USB3.0 PHY FH 2 HAVESTHREFISChRNIRAYTNFE (BF RK3228H EVB) HYXILL.
BILAEH, SCFRIDFEEVIEICINEAIREZ. FRY, B9 USB3.0 PHY 7 P3 state, link training 550,

S—4=

SHFETERAING, FRLA, BRS{TRIEINFE, REERETE P2 state, iSTHIRIIIRERS.

2% 3-3 Inno USB3.0 PHY IhiE

Power State IBiCINGE SCFRUIFE (RK3228H)
120 mW
PO 60 mW VCCA1TP8 : 47.9 mA

VCCD1PO : 35 mA

P1 40 mW N.A
76 mW
P2 20 mW VCCA1P8 : 32.7 mA

VCCD1PO : 18.1 mA

P3 1.1 mW <1TmwW

Note:

EICTEASE 42 VCCATP8 = 1.8V, VCCD1PO=1.0V, VoltageSwing = 1000 mVdiffpp;
SERRIIFERS SRR -

PO : i%E#E USB3.0 Disk, FH&AY Disk FAIHISH;

P2 : E#SE, USB3.0 RIEZIME;

P3 : RGuHN deepsleep;
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BILUBIY GRF Z772538Hi& E USB3.0 PHY # P3 state, FETE P3 state FTRILUH—HEE USB3.0
PHY A9Z57%28: |do power up, bg power on, tx bias enable, tx cm power up, tx obs enable #
rx cm enable, LABERGFHATAY USB3.0 PHY I#E, 3+ 3-4 L5 Ti@IT USB3 GRF #54l PHY BEXN
P3 state F9ZS/FEEIRAR, 3 3-5 LA T7E P3 state B, = PHY SEeSHNEINFENERS.

USB3 PHY P3 state {RINFERIZHEIRIE, i55EKah:
drivers/phy/rockchip/phy-rockchip-inno-usbh3.c

2% 3-4 P3 state fY USB3 GRF 1728/l &

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 A9 USB3 PHY S7Z28(KINER S

Offset Bit Default Suspend Description

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

0x44 4 1b0 1'b 1 Band-gap power down control
0x150 6 1'b 1 1"b 0 tx bias enable

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

bit3: tx obs enable

0xc0 4:3 1'b 11 2'b 00 ,
bit4: rx cm enable

Note: FEEMHA P3 state f5, A8EXFALIASFRS, HA suspend {KINFE. EEINFEIRE, USB3
PHY ABEMMME I, NSRBI TIXLEFeE, SEMEE P3 state B9 1ps ZHI, BXLHFRESE
ZFTFF, SAEEIRE PHY B PO state,

PHY reset #l recover RIFER
PHY reset B

HF— 52840 USB3.0 PHY, LR E2H USB2.0 PHY #0 USB3.0 PHY AHRkHY combo PHY, FFLL,
reset (SE8#F T UTMI reset (USB2.0) 1 PIPE reset (USB3.0) ., 3= 3-6 2 RK3228H USB3.0 PHY
reset {5S5AYEA.

%% 3-6 Inno USB3.0 PHY reset (RK3228H)
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Reset Signal Description

usb3phy_otg_psrstn_req UTMI APB reset
usb3phy_pipe_psrstn_req PIPE APB reset
usb3otg_utmi_srst_req (utmi_reset) UTMI MAC reset
usb3phy_pipe_srstn_req (pipe_rsn) PIPE MAC reset
usb3phy_u2_srstn_req (por_reset) USB2 power on reset
usb3phy_u3_srstn_req (por_n) USB3 power on reset

reset BIASFRA0TE 3-3 Fi.

por_reset

utmi reset

utmi clk

por n_ i

pipe rsn i

pipe clk

|
|
|
|
|
|
T
*

3-3 Inno USB3.0 PHY reset sequence
PHY recover B3F%

%% 3-6 Inno USB3.0 PHY recovery time

Recovery time u1 U2 u3
Entry from UO 25ns 2.5 ps 6 s
Exit to U0 25ns 2 s 100 ps

Note:

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
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mode
PHY tuning &tz

BF—N52EA USB3.0 PHY, SCfR 2 USB2.0 PHY §1 USB3.0 PHY 4HAZHY combo PHY, AFLA
PHY A9 tuning &3& USB2.0 PHY #0 USB3.0 PHY ®&B%. EHe, USB2.0 PHY tuning ififg, B5%
2.1.6 PHY tuning jiif2 . USB3 PHY B9 tuning, Inno RS ELHIEMERS A%, A,
BaIRAE Rx tuning for compliance RITL test (ATATF Rx E5—EEMEK) #0 bias current for the
PHY (ATBFRZESIEE) BEESE. SEIRE] drivers/phy/rockchip/phy-rockchip-inno-
usb3.c BYKEL rk3328_u3phy_tuning ,

Cadence Type-C PHY
PHY BOTE(HESR

Cadence Type-C PHY AYRBAHEZRUN T E 3-4 F7x, 3235 USB SuperSpeed #0 DisplayPort through 4
lanes, Type-C PHY RMNFIEHRAVIEMIEE, BESEARY (Cadence Type-C Subsystem Integration
Guide) ,

Type-C PHY RILASZHFAN T =F T{F&EL:

e 4-lane DisplayPort
e 2-lane DisplayPort + USB SuperSpeed (one port)
e USB Superspeed only (one port)

adY
Qany
Q3qIA

BdY

USE DRD

By

Controller

dp_hpd

APE Arbiter

LN

3did

|-—typec_conn_dir

Sdl 2d3L aruaped

TCPD PHY

siasibay g4y

walsAsqng N-adA] sousiejey

AHd D-ad4) acuapeg

Board Level Components

: I
i Il gl
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[E] 3-4 CDNS-TYPE-C Reference HW Architecture

Type-C PHY USB3.0 Tx/Rx #1 Lanes BIRIMKZ U & 3-5 Fi.
USB3.0 Tx1 --> Lane0

USB3.0 Rx1 --> Lane1

USB3.0 Rx2 --> Lane2

USB3.0 Tx2 --> Lane3

Ut
Interface for

CMN + USB PLL + DP PLL

=

PPE
Interface for
USBE 3.0 55

USB3.055TX

JOP TX lanel

USE 3,055 TX
JDP TX lane2

ARBITRATION + SWITCH LOGIC

Paraliel Data
Interface for
DPF1.3a T™X

= SBU1/AUX+
B sSBU2/AUX-

:
E
[ 3-5 Type-C implementation configuration with straight cable

EEHFaRRE

FTESFENNIE, BESEIRY (USB3-DP Driver Capability) , iZ37R424tT USB3.0 1 DP tuning
KIS ZesEEAiE. YT USB3.0 Tx, ERIZFEERE TX_DIAG_TX_DRV ]
TX_TXCC_CAL_SCLR_MULT, XM EFRILARTER Tx (UIKEGREMIRE, KESEFSEWT
RK3399 Chrome F&HI%NT “CHROMIUM: phy: rockchip-typec: tuning phy for usb3 Rx flip” 1
“CHROMIUM: phy: rockchip-typec: tuning phy for usb3 Tx",

Type-C PHY fUSFFRa RSN E AR ESY, F2EERM N :
o 8% lane BIEE NS FSRBbIL
o BITEXREINSEFRMRIIA 16bit, EEBL 2 bits, ZRREMREIbLL,
LA lane3 (XIRZ USB3.0 Tx2)Z57728 TX_DIAG_TX_DRV RY{miEbiti+E A1
1. BYESR, 5% TX_DIAG_TX_DRV RyZfFasitbi 9 01_m_nnnn: 1111 : 00001

He, m = multi-write, nnnn =lane number

Parallel Data
Pl

lane0 Tx1 nnnn = 0x0
lane1 Rx1 nnnn = 0x1
lane2 Rx2 nnnn = 0x2
lane3 Tx2 nnnn = 0x3
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2. it lane3 TX_DIAG_TX_DRV Sz {migitbit
lane3-TX_DIAG_TX_DRV =01_0_0011: 1111 : 00001 = Ox47E1
3. =78 2 bits, IRISHRLNI RIS
lane3-TX_DIAG_TX_DRV = 0x47E1 << 2 = Ox11F84

S5 rHiRR

IRIESCRY (USB Type-C with DisplayPort Transmit PHY Specification) , Type-C 4#MER&EE[EII TR
3-7 Ff7m.

2 3-7 Type-C PHY £&:£8[H

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

rext 497.5 500 502.5 Q , , ,
getting 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 HJ Type-C REXT SRAEHIEERED 499 + 1% Q

PHY RUREBRRINFEEE
PHY it

RIESCRY (USB Type-C with DisplayPort Transmit PHY Specification) , Type-C PHY R{EEZESkaN
T

Analog Supply Voltage: 09V, 1.8V, and3.3V (+10%)
Digital Supply Voltage: 0.9V (£ 10%)

PHY RIIDFEEIE

Type-C PHY RITHFE=HIRT LUBIT NS :

1. Assert Type-C PHY #85KAY reset (55;
2. XA Type- C PHY B9 power domain;

PHY reset

RK3399 Type-C PHY Y reset (558 3 ™: phy reset, pipe reset #1 apb reset,

%% 3-8 Type-C PHY reset (RK3399)
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Reset Signal Description

resetn_uphy1_req Type-C1 phy reset
resetn_uphy1_pipe_|00_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_uphy0_tcphy_req Type-CO apb reset

fR#E RK3399 datasheet “7.5.1 Start-up sequence”, reset HIRTFEERIT:
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.
PHY tuning g

Type-C PHY A9 tuning, i52% 44 {(USB3-DP Driver Capability) , 1Zz31524t T USB3.0 1 DP
tuning E’J%??a%EEEEE, XJF USB3.0 Tx tuning, ERKNEFEEE TX_DIAG_TX_DRV Q1
TX_TXCC_CAL_SCLR_MULT, XIS FRae] LA T V% Tx ROSKaREFIE[E, *3F USB3.0 Rx
tuning, EAAIETFEEE RX_DIAG_RXFE_TM2, TX_DIAG_TX_DRV ] TX_TXCC_CAL_SCLR_MULT, #&¢
BFEBESELNT RK3399 Chrome EERJ4NT “CHROMIUM: phy: rockchip-typec: tuning phy for
usb3 Rx flip” #0 “CHROMIUM: phy: rockchip-typec: tuning phy for usb3 Tx",

PHY ERE=EEL5

@i tuning USB2.0 PHY BILAfRRIFPLE ER

1. J&%E USB IREIRIIBEFIRIER (slew rate) , fRRIRESIRIITEELMADIER
Et#n Inno USB2.0 PHY HYARE] tuning, AJ&3% 2.1.6 PHY tuning iz
2. fRREATF USB (ESRETMEE PHY HEBEZEIS £ USB LM, SEMFERRT;

WL AR FERR USB HS i8S AR AYID R
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1. 0% FRRERE. BEHEARY USB cable &# HS HMR, TiEMEE HS 1R%F. FRIXE USB
cable EMIHARE], ER—MRMBE, \BERIER, 0B 4-1 Fi.

U4
Uz g

0z F

=

=
a

COrtererntial Signal, v
& o
[ -y

-,

(=
L5y
T

=]
=

=]
[+

oo 0z 04 0 na 10 12 14 15 1.8 20
-y Time [x10%-975

4-1 IRERTIRAEERY USB ARE]

2. JRA: USB PHY YR EHEECAIRE S 150 mV, {BXERAEFTEIAR) USB cable B, USB IEE
SESWIRESSEHERFE, EE[T 150 mV Y, EERSESESIFRENET,

3. R FAE: 1RHE USB2.0 spec “Table 7-3. High-speed Signaling Levels (Continued)”, USB HS B3
IR EERITLMET 150mV /9, Eitt, AJLARHE USB2 PHY RIIRAEIER 125 mV 8& 112.5
mV, XF Inno USB 2.0 PHY, iE&%# 2.1.2 TE 51788110 AUZ7F88[16:13]; X3F Synopsys
USB2.0 PHY, E&%#2.2.2 T E=17281HAARZ 1788 SQRXTUNE[2:0],

BT REEFSNEERR USB REEIFFRIGRE

1. 18 USB Host iIEEINE, EEREREY, IMKFE disconnect, [ RBHAMIRIEER.

2. [RE: TIEER USB EDESIREARK, AT PHY BY disconnect B{E, S PHY iRENENZE
k.

3. fRAE: XF Inno USB 2.0 PHY, disconnect {EEILUEIT PHY BUSEESH{TIEEE, &%
2.1.2 FE=1ZEEHAPRYES17EE[126:123], disconnect threshold BRIAIZE S 650 mV, G1RN
79600 mV LA, TTRER)N, BEMMA disconnect B, XJF Synopsys USB2.0 PHY, &E&%

221 AAAYES 1788 COMPDISTUNE[2:0].

1EiZ B_sessionvalid reference tuning &R ADB iEiE[a

1. 1% PC EAIRAI ADB, =E1R5IZ ADB j5XEF.

2. [RA: ZafREEHIMAEER Inno USB2.0 PHY B9 USB #0. 531 ADB iEEZRMAYME 4 a8+
EE=Ff: 1.Vbus BEKXNE (—R(ETF 4.7V EZHIEE) ; 2. USB_AVDD_1V0 ZEKE,
B& USB_AVDD_1VO0 #a=E 1.2V, S3 PHY AR Bvalid B35S 3. Logic EBIESGRAK
B, SEUSB IZHIBTIERE.

3. iR BILUEIEIEEE Inno USB2.0 PHY 25772819 B_sessionvalid reference tuning ik, £
£ 2.1.2 FESF AP RIZFE[108:106], BAIAMES 3'b000, FRINHK 3'b111 5, 3'b101,
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Innosilicon LS/FS (S=|a)&R

1. LS Rise/Fall time test fail NRERZTA? A Inno ;@B LS tuning BY PHY FH1728?
[Inno replyl:

LS/FS B FEHA USB1.0/1.1 BSSBRE, {55 swing /9 3.3v, BTHREKXESBIEBF. rise/ fall
time —/EFKFNBENER, B—HEFMAFKEBEEX, driver ABRER, HMEKAT
PMOS/NMOS ExNgitt, B& T SEFIMERN die size 8, rise/fall time =4HIFEER) muti-stage
delay cell 7£ 130nm LATREIT R Efiftis, driver ZEH9 R 1 PCB LAY CIRET Tr/Tf,

2. LS Rise/Fall time test fail BUfREE
[Inno replyl:

EINIRIEB AT PHY I T/ERE, LS BMECIRAsaE, FS/HS H=—H ODT iRE., XHEALL
B BIRE fail BN, BRGNS, BAREAMNE. FA LS/FS ASHNEERE
12M/1.5Mbps , BEEBR, BECIRRMASHEAZEISEER USB2.0 LA EAYRE, HS BiR
fit. AAEME FS/LS 18,

3. WNERKHT5i% workaround, LS Rise/Fall time test fail 2548200 usbh SLFRERAVFREME?
[Inno replyl:

&I USB2.0/3.0 ERMNAFELEAREE critical I, SPEC Lt eye W RB{E IAHIIEIR, £
function HEXITHIFRSMMEM, TG, MWEFRERFIRGBEREER, BN
LS rise/fall time A{EQLER, LA HS/FS $8FRLSE.

RK312x/RK3368 HS {BF L Ma)5a

1. &R RK312x/RK3368 By PHY lRFFREMIEM, TERBINMAIESH U R (—AJ9 Kingston U
) , FMOBENSRE, & EHC port HEFHEETIE (IRBIALIRIRE) 7 OTG port TTiEIR
3. {BaNRWIME HUB, NIIEFIRS] HS,

2. 7R UBEEREFHNSAXERENES, MER chirp K/GE, host K| XIEIHE. 22—
eI, BHEREHA sync EOP BIATENERE. ZFEES2EH PHY BAREITRE,
HELEKRE.

3. RARSE: ESEEIETIESIEITIE Full speed (£%%MN]T“0001-USB-dwc_otg 310-hcd-force-fs-
if-phy-in-rx-active-sta.patch”) , MAEXELEREIN U £, BangEHEE workround 975
%, BAESERE4 ECO, Inno BATERLAY USB2.0 PHY MRAFHRRZIEA MR, ArLUZIaRR
RIFFETF RK312x/RK3368 A9 USB2.0 PHY,

RK3228H/RK3328 USB3.0 PHY E:Fl‘lil@
1.3238H USB IP [AI8R s

e USB3.0 Port U2 EREIHH 6 tRERAYE;

e USB3.0 PHY B RX fEtmMI Fail, EZEEY4 tuning phy;

e USB3.0 PHY 9 1.0V VDD £ LFEHAIEIE 1A LA EAIKE;

e USB3.0 PHY TiEMUZEIFMERHAY disconnect;

e USB3.0 PHY 7£ P3 state, link training &, SXTCARBIINZ. BRNEITRANEINFE, REeik
BTE P2 state, IhiERE. [ERS, 7E P2 state AY, 4MZ hub B9 auto-suspend # remote-
wakeup BRE, FEE disable hub i auto-suspend I8¢ (£ P3 state B, TiZEHE) .

2. 3238H MPW 4k USB IP {&1E:
o {BH switch MOS R~

fRT USB3.0 Port U2 RIEREIHH 6 IREERIZ, SEISRIRFAYERL.
o BIIFFRATEE, ALK
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R T USB3.0 PHY A9 RX fEtRIUIEANER D U BANRBIAYEIRE
RX jitter tolerance H—EHINE;

o {E clamp RC &%
fiRRT USB3.0 PHY /9 1.0V VDD _EEEHAIEIAI AR R AIRE,

o (BUBLE, IENN back up HE

RT3 USB3.0 BY device R iHfE, USB $=HI28M@MIAZ! disconnect, JRER USB3 PHY Y&
FBEEAHIEERIEBIRAY bug, SEI PHY FBERIZIFIMAIRT.

e B3 USB2 host/otg combo PHY B ESD, f#iR RK3228H AUkRZAS HMB ESD #5HRliz, Fail f9Ia1ER
3. 3238H USB PHY 1=EZ|a)5

e USB3.0 PHY £ P3 state, link training e, SETGEIRBIINE,
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