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Active Device: 1E£Ef# FH 1% %

Asynchronous Data: 5 5 4

Asynchronous RA: 525 H i W i %

Asynchronous SRC: S Uil #5455

Audio Device: &4 %

AWGH#(American Wire Gauge): 5 [ H1 £ Frif:

Babble: i 4 (1) S 26 3 1

Bandwidth:7i7 %

Big Endian:

Bit: L4

Bit Stuffing: Zi4fi H 7, LA PLL v LASEHUIN 85

bis: B fb 2 /b LUy

Bls: 8P 2 /by

Buffer: 2z /' [X

Bulk Transfer:flt &4 3%

Bus Enumeration: & 2k b5 55

Byte: F1i

Capabilities:fE /7

Characteristics:4¥F1ik

Client: % )"

Configuring Software: Pt & &

Control Endpoint :#iu [

Control Pipe: sl g

Control Transfer:$#ifi|f£i%

CTI: I HHLHAFH A

Cyclic Redundancy Check (CRC) : ¥R T4 E

Default Address: k44 itk

Default Pipe: 44 idiE

Device: W% #ft

Device Address: &£l

Device Endpoint: & %

Device Resource: W45t

Device Software: W&HAF

Downstream: 4T

Driver: 3Kzl

DWORD: XU 7

Dynamic Insertion and Removal: &4 5HR5%

Flectrically Erasable Programmable Read Only Memory EEPROM: Hi¥E5n]
U A7 o

End User: imH]f

Endpoint: ¥l

Endpoint Address: ¥ ik

Endpoint Direction: ¥ H48n]



Endpoint Number: ¥il15

EOF: i&h

EOP: fL45 W

External Port: #Mi ¥

False EOP: HiiR(MEL45 b

Frame: 1

Frame Pattern: %5

Full-duplex: 4=X{ 1.

Function: g IR

Handshake Packet: #&F-fu

Host: FAHL

Host Controller: EHLFEHIZs

Host Controller Driver (HCD): FAHL5HIIKz)
Host Resourses: FALZYH

Hub: ;%éf%%

Hub Tier: Hub JZ

Interrupt Request (IRQ): " IWriER
Interrupt Transfer: "PWi{Li%

I/0 Request Packet (IRP): HiHi /% NiGK AL
Isochronous Data: [A]20HE
Isochronous Device: [Al201% %%
Isochronous Sink Endpoint: [R]:D0H2U
Isochronous Sourse Endpoint: [H]25{
Isochronous Transfer: [FA]2PAf&i%
Jiffer: ¥l3h

kb/s: ALILHARAERD JLT LUy

kB/s: AEIEEBRA LT

Little Endian:

LOA: UG JC 4P S ettt

LSb: RAKLLEE

LSB: A5y

Mb/s: fEIEHHRAFD JLIK LY

MB/s: fEIEHHRARFD JLIK LY

Message Pipe: M EiHE

MSb: 5 e HUAY

MSB: 5 i o

NAK: ANEfA

Non Return to Zero Invert (NRZI): FRIIZEFNEIL
Object: X%

Packet: Z#nty

Packet Buffer: %ty 2goi[X

Packet ID(PID): A tubrzn{r

Phase: KT, AHA{T

Phase Locked Loop (PLL): EiAH¥f



Physical Device: #J¥EAF

Pipe: 1HiH

Polling: &1f)

Port: . ¥mH

Power On Reset (POR): HLYREE AT

Programmable Data Rate: WJ4mfE&daid %
Protocol: ¥

Rate Adaption (RA): HifE V%

Request: gk, HIE

Retire: HUH. #Ib

Root Hub: #RAEZ2%. T#1 Hub

Root Port: HIAEZLARI T i

Sample: HUFE. #HFE

Sample Rate (Fs): #iiFEHi%x

Sample Rate Conversion(SRC): fliff#E#x
Service: AR5

Sevice Interval: HR4%[H]IBR

Service Jitter: RS iEE 8241

Sevice Rate: i L4 BA7 B[] I 45 20 H
SOP: fUJF4f

Stage: il &5 AP B
Start—of-Frame (SOF) : MiJFif

Stream Pipe: yiiHiE

Synchronization Type: [A]2523%HY

Synchronous RA: [A]25 ) RA

Synchronous SRC: [A]2E 1) SRC

Sysem Programming Interface (SPI): ZR%tn|gmfefi
Terminaton Time Division Multiplexing (TDM): 435 H
Timeout: #BHY

Token Packet: AriE€l

Transaction: AbFHIZRZSS

Transfer: f&i%

Transfer Type: f&i%EZSHY

Turn—around Time: USB &%tttz [a] IR BN TR],  DAB A& ph o
Universal Serial Bus Driver (USBD): USB JKXz#%
Univeral Serial Bus Resources: USB #&{H:f1%5 Y5
Upstream: AT

Virtual Device: FEfIEE

Word: - (16 f7)
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FER ) BAR A LU E S R, A VYA 2RISR A F .

« USB 1P ¥ %% (USB Physical Device): USB _Lf—Rhfilift:, wlisfr—2ef] R Fe.

o BPRAE (client software) : A—ANREEM USB W& MAE ENL LIS T8, X PR
el USB W& 3R $2 41, Bl #R1F R fit.

« USB ARG 84} (USB system software): FCEAHTERE € FI#AE R G 3 HF USB, &
i
PERGIRE . 5 RN USB &K, WML TR/ At

+USB FEHL¥x 45 (USB Host Controller) : S AE ENLT 4 LT, SR AFFRELE ) B0
FIT3CKF USB 533 USB &2 41 L.

XPYAS USB R T o AE DI Re EAFAEAH BB 5y . A T SR NS 2 Z 1)
1%
] P SEPRIEAR, 3 F5 AR ST TN X S8 o AT 40 1 PR I

W 4-2 PR, — 6 EWS A USB B R 2 = LIIERA K. USB &2k
FUZERAE TR R B 2 [ RIS . ORI B A4 . USB 4% /=Xt USB R4t
AT I, RGP T e T WL B A% 2 R e O £ B — ¥ USB #4E. NHHZw]
PLE T 5 2 AHEC A 02 P A ) LR A — oo 1 Th g . USB ¥ 4% JZ AN JZ (A5 22
BB, 6 R T X L R A 1 SE PR A BE AT t USB S d I E R 58 e

KT USB B EIEAE /R4 5. 6 Bk, MAHKHIZEEEEN 8. 9 mrh A dl. AR
IR — L DMES, USB RGN LI AU AR EAT], ARG ARG T3 v B s S i 48 1)
o1 e

H T AT P USB Gl S, DA NS IR E .

o kb (Bus Topology) : USB [IZEARYERAL Bl FEANBARAI B, LA A5 2H BB 40 22 )
A H G R . XAGAE 4. 2 TR

 WAE MBI (communication Flow Models) : #fid EALE e s Wil i USB (s, LBAK
WAE TR PUAEAE R, XA 4. 3 B 4. 8 B 1T

« ST B (BUS Access): FEHLIIATRHE USB B4 1% Fdif5 2ok, a5l
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WSV

o KFFDALIERNFRE: 4. 10 TTHEANAH STEOR DD AL B 24 3R — 2R . B
ALV A I S AE AN [ 132 4
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SV PR S5 R DY AN T B A G 57

o EHURIBEA: USB RGEHIFEAHAL I 4) o

< IERARANSE R . RIR USB G HH 1 8 A Gl 23 A e R HE R A 1

« WIRIGANEG R Rk USB RGP & Fh 2l S o A FPE R, DL R IR A LR £
()£ FE M EZ R 1Y) USB R4
cRPBAZSNAZERCR: B NE R EE BN Z S, DU
B B2 AT 2SO
4.2.1 USB EHl

FHLRE L 4-3,

» USB FHL4=HI#s (USB Host Controller)

« USB REHAFEES: USB IKBFET, FHUIRHIZ KSR, FHLERAE
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4.3.1 X} 0 S R EK

FITA USB # 4 0 5 BRI —ANSUE I 7 vk X PO V2R A1 0 A S N it o, [R]
WK 21 0 FE A g H i AT USB RS HIXANERAS T3 ae 4 S — e A T8 R e 46 (R
%) o B TEENEE (DL 4. 3.2 97 TR TS EI AR B HIEIERLE 4.5 e S,
—H &L, i, BSOS AN RLE A, i 0 g Ui T .
4.3.1.2 XH9E 0 S AR

WA LR 0 AN e A, X FIX S & (Sl (RSB AE 0 SN K
WA, HRER 2 NS AT e T R T A T B AT AR g s B2 R T
&S (VPSR e, % 15 NS4 N i s E5: 22 15 ANEIA )4 HA i 20

B A 2 T T (9 e 48 g e o, e U R A R B S A R, AR A R
SRR AT E IR (AR 8 30) (1 —3 4o
4.3.2 jHi&E

—AN USB 3838 2 8 A L I — ANt s R E ML R 2 T R o AR T ML 2 A7 R i
[

P E I e

A PN ELE e (1 38 18 38 £ s =

* ¥t (Stream) : FEASFLAT USB 5 XA 2 BT I -

« I (Message) : 5 HAG F-Fh USB a SCIAKS 20 A it -

USB AN RE A T8 18 HH A% 326 1AM 1R P9 25 T DS SR 5 4 2 USB i L& X, (He
(I 2%, USB A .

FEAIHL, AR BRSO

o XJ USB g Vs i) (1) 117 (claim) , iy 5 (A8 IR 4

o fEIERTY

o LW TE AR 1) AURRERE, AN i SR B AR IS T 1), e KB v e X IR
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WU S R Rk (51807 X St goe) ST Ei it (A 21 10%KR I R), T3 42
(P [ B 4 kA% % (00 4.8 1) »

o« AR — AR R T R Sk, e B R R A AR AR ORI, TR DUS A
WA, 1R IEAS AL [ — AT

o WER AL L I RIS Y, AR I AT — L [R) 20 R A 2 (R N TR R H, - 03
BLAZ 45 1 F 3K LG ] [R) AT 2004 M 42 il A %

o G SR RT F RN [R]AEOR 2 B9 G IR AR5 A, A s ST T HE P AR JE A5 1%

o QR AL FPAE IR A R, LR TR 2P0 ) B ) e e AT TR U5
IR o 2~ U ) Ji U ) AR P 5 e T ML 4 1 S TR



o WER— AP HIEIE F AN E A P 1L, AREIN A SRR L U5 ) I TR AN A1

TSR AF AP AL — ] DAAE Rk AT U M . e fb A%

X REAN i a5 R S 226 P 3 S T LR AL IR, USB R Gk A s i 4 i B AR A o i A
L P RN REAR 28R 1A AT — AN [ AR 60, i 20 nT RE R IILAE — i 9 AT F AN Bk
B T AMERE . — N SRV AE Y. 1 28 7 R AT oy T (0 G 28 ) 2 PR A L e 4 8 N BIR HY
R AW % LR e b 5 0 N BGE AR G A

R AT R 2 IR e 52 ANt P T AR PR 43 AR 16 1 B K AN B £EAT— 4> USB RN,
— AN ) 8 T m A X 2D T 29 A4S, 8 FAVRIE R X 2T 4 . K 4-1 LT
ANTRI AR 1) R 43 AL IS RS DL, DA BCHE — TP nT RE IR SR K AR B H o XK ERAT A
BRIAIRTEE, R — /N A o B FLIX AN B AR 16 B Bef — MR 0 R
BB, & A-1 B4R H T IS X ERIA A B K G L, R AVELAE 1 B )
— LB

R A1 IS PR A
PHYTTRY (46 FF7) (9 SYNC bytes, 9 PID bytes, 6 Endpoint+CRC bytes,

6 CRC bytes, 8 Setup data bytes, and a
7_byte interpacker delay(EOP, etc.))

-V E /R R NG ) Frame i fi/f61%  moRfIA80 W & AHELE

CFHAIIFR) T Fii/Frame

1 32000 3% 32 23 32

2 62000 3% 31 43 62

4 120000 3% 30 30 120

8 224000 4% 28 16 224

16 384000 4% 24 36 384

32 608000 5% 19 37 608

64 832000 7% 13 83 832

Max 1500000 1500

DAL R — ANt N LR LO% RTINS TR 25 AF FE AP AR 25, I DL > — > ZR 48 1R e 2 1] ) e Rl 4] Ff
fis, XA RGN P HAE 2 e 2 5a - BN ) =AMt 28, RAER T &
A BRI IL SN, USB RGE G IS RAL L R B S B, T DR e 1 M
RiASBETR e R R SN AR B —FERE T o WL 4 v LU B e an ] 4 e
AR IR R S 2 EEAT, WTRAE—ANipy,  ton] BAES LA, — i il v] B8 30
— AN AR AL 1) 25 A R e A BE 55 A8 ] — il P B4 R LA AN IE S o T BAR S
ANJA], ML SRS v e A RE S HEES L R B K I AR IE A H .

A ) A 18 5 vy A2 o) 3R T A 5 4 [P 22 P ] R I [ o R il as I B o
ZWITRRALIE R T o 3R 4-2 I T AR FE SO, BLA— Wiy i/ i) ok
B XoRR ARSI TS &®, BT — MR E s b L
MRk, PrLAER ] B2 A JLANMMIA BE 5T Ak ik

R 4-2 R A 1% PR A
PMYTTRY (46 FF5)
PR AT BOKATTE Frame iy vi/fkit & K& ik F & ¥ AHEGE
[X. i /Frame # il 5 /Frame
25% 4 3
1 3000 3 6



600 26% 4 6
2 0 3 3
12000 27% 3 1
4 3 7 2
24000 29% 2 2
8 3 5 4
Max 18750 187
0

4.5. 5 FEHUEIE IR

AT ML, JeBE R BN RS R — B (Setup) G R Bk T £V i
R, B PAT IV . XA B2 G, RFEA SRR E B fhE, X
SERHTUT W EARGE B BT, PR B IR R 45 UK s AL 1%, SVl UK IR
AL PR MR E AT XKL SR G, AT AT X I Aty s 1) N — A4k,
4.5. 4 NTFTIR, RERISAAT AR B2 LT BN RIS 0 B RSBl E .

FERR AL I BERDIRSAS BEBY B, ATREt T & A B IR, W& AT < R
PN S S AT BOE R W A CIE LA 7. 8 35), UK 70 o N A BEAL — UK

WRAE =AM g5 R 2 /7, i OB — AN R AE R, R 2 LR 5 s 1%
%, Fm ARG . EEEOLR, EASRERBLEAA RN, A LA
HrRmgE kG, FEHTR N MR R E R AR, XA BN
SERHT R R R

— H BB R — AN 51k b b 2 AR skl B — AN, i sl n] LLOs IR —4> Setup
FLIF PID SRWKE, WAt 2Ul, A —@& UM IEEA T . P, g
Uity SOCAN S Setup (1) PID B, $5 2645 BRI % 5247 K B o 1k 4 AR sl R 4 1

FEF AL, USB A8 T B K RO RE A5 A0 T ) BE RN A5 A Uk S N AL Th fg o A0 e A e 2 7T LA
TREEFBEI RS, BEOG T AT TLE 35 A% I WA B BOIX AN I AR FEFDD o I H DA/ MR
WA o FMCES AT LU — N s AL B ERRAS S BB, DA bl A Hds AL 1 FaR .
—ANRIEZR AT LI 6 4 ek AR T R AN e R A A RIR A A B CB T
B BRT Setup ALLAAR, BT UK — AN EIE A S JFOR ALK 40 TPk, Setup BRI LA
R AL, HICIE BB AR AR, SRR .
4.6 [FIpfEiE

7E4E USB WIMBER, [P ARIE R e R HR A (error—tolerant) [Ffki%. 1
USB IAEE T, ZLR[FRDARIERESRAL LR JL AL

« [EMIEIR T, HLRAT USB 7 58 (07 1) o

o HEHR AR b, BEARAIEEE L e s S AL 1 T

o QT PR TR O AR IR R, AN TEAL ER

Y USB [ 35 A 326 2 R0l T ok Sz 43 () A6 ISR H RIS A FH I AN 36 2R Iy i D AN 35K
SEFGI, 4,10 PN 44 USB L [R5 Bl i Ab 2
4.6.1 FPARERIBHEAL

X T A D AR (838 (R IE) , USB AN $idhs % U sk
4.6.2 [FPAEER)TTIH

[0 Tl R — PPt imIE, BT DU SRy . X A R HER T FR W T e A R T
B TT o W BRI R s, S AN RS EE, AN, AN
4.6.3 FPAEE P RIR/NEIBRH

[vi) 205 0 308 1) S AR S T B X P e KK, USB 70 W0 B S ), A X —AME ., B
T AT EAFI A R e KK FE B X B N B ). dn SR eI LA, W B s R Th s A, A



.
USB ZR G A ] Ay A Jas il 413026 1) 300 10 ) 8 e R Bl DX K B 5 ELJE o ()20 e 1A T o
V. ERE USB BN, [FDIMIE B AW SR, BEAANK R,
USB BRI T )25 8 18 f 5 OB X KB Sy 1023 774, 28 4-3 B T SRR I [R5 A% 3%,
DA K, — i A 7T BE () e AR 2 T R A 5 4 BT Y F0 -3 o
& 4-3 [AP AR B
HBOFE (9 F 1) (2 SYNC bytes, 2 PID bytes, 2

Endpoint+CRC bytes,2 CRC bytes,
and a 1_byte interpacket delay)

B i kKAl FramediiiMfEid & OKME X R KR T AT

X i Al hEl ¥ hil
TSR /Frame

1 150000 1% 150 0 150

2 272000 1% 136 4 272

4 460000 1% 115 5 460

8 704000 1% 88 4 704

16 960000 2% 60 0 960

32 1152000 3% 36 24 1152

64 1280000 5% 20 40 1280

128 1280000 9% 10 130 1280

256 1280000 18% 5 175 1280

512 1024000 35% 2 458 1024

1023 1023000 69% 1 468 1023

Max 1500000 1500

FHAEAE— IR I X B B B KK o Bl X K T 36 3 (3 7 Bk sl R 3 1)
Yo, RRRATUUANE. USB Wl IE BN RIS A RINAE 2K, Eak HMEmama 2K,
Kl 1 S bR B R IE B Y, T LUN TR 5e U B AP IO KK B o B R A ] LU BRI
F R KSE bR K AT T A8 o (RIS R AT gl 2. HARa g, ol im i Bl L
CRC fith, B L0 TG A S B A K, DA TS I
4.6.4 [RIAEER B L TT 7 BR )

S s 4% T LU R 25 oK

USB % # ZER — ANt Y ASBEAT EERL 90% KKy st ) T T JEI 3T 1 A 3% ()25 e 3% sl i A%32%)
[ 0300 308 (1 i A 3R 1 LR R U AT o T A P )20 T T — A — it A A — AN (gl
JEYE, Ims —AM) o (HERZE B D EE B AE RGO S AR BE R IR A Ao
MO EAT B BRI, Bk — MR (s B IR BB R4y % et
WA AT LU BREE SOF (WiFF4R) {55 kMBI R E 32 . WA SOF 155 [ e &k o,
HUES

AR R N R AR T St A B 00 LR, £EARAT USB RGN, #E1T 150
S RV i S = NE S o5 M S 9N S P 0 | K o e 25 e 7 S e Ll W R N L35,
#.
4.6.5 [FEPARERIEAE T

)0 A A AN S RE IR S SR AR AT A T A o Rl vl DURIIRT & 5 R AR T — AR, R
[¥) USB DA AP IR FAE S A MBI M % . — 00 R, 2l DA S kE
IR % A W I, X T ALK, N L IE A MR AL o B, % pE F)
BRI, DA A — R e R h o BRI AT LI A R S — A
WA B L T — 2Kl o ELRE AN E R T 20 MR, 4. 10 TR O T I EAR A 2.



DU A RAR R S DR R R A AR R A5 5, BT LU AR (R i AANI& 52 1. AR,
RS STV IRP BPRAERAR T, HIFPEIEA ST T HRAMEgea s, L
AREL PR — WU . RN R AR IR R UM SCRF BRI S5 A T4 T, i AR R A DU
UL fE RS LAARR 58— 28,

4.7 PlfEE

T A 18 D IR — IR Bk (1, e R B B, T H IR AN W AT AR I,
HEATHT — N E HOAR 55 F 0, 6 o e A6 A LU 2K

* JETE R B K S5 I3 B ORIIE

o TR G RS R FE R AE R — e g5 AT
4.7.1 PRI

USB o H Wit i ) Bl i 008 2K
4.7.2 PRI

TR — PRAEAE B DU SRR o i S AR SR B T T A B T 1)
4.7.3 FPWTEE L K B I BR 6]

HH T 1 o R E L REFRMON A (R B KBS DX JRE el e AU VR K AN I 64
T (ECE D) D, TR e K VPN 8 A (D) FIEE X, XA A
BHGIIBCE SR BINAS o USB IFANTSRITA AR i KA o RN B 3E, AAIN T
T

JITAT 1R L4 1 245 S B2 7S SR R 2% 1Y) 64 715 508t DXORIMIC R e 4% 11 8 <71 (B D) 11
KRB D, o e AR R Hs DX WA EER S H

USB 2R G B0 B A W (1 e KB XA R o AE Ve B B IIR], X — 15 SR, R
AMWBCEA R BN AL SRR fEBCEA ROV, USB RGNS ARG 73
VXANEIE ) BRI R 7870 WERFE Y, WEIEES, HAE, SEGIEEAR,
USB FRGEAN IR A i 4 S 2N T) o T AXY 4 72 1K USB R 48, A SCHFIIEE, EAAL
Ffo LSRR IS DA AR SR PE, ATEVN TR K

S s TR RSO DX ) AR A B AN e B 3 R FK) w Max Packet Size FME. 1Bl KA
M R R AR L 2 B . 2 A R DU P W2 IE 1) TRP RSO K
RAHWHEIRER A S A B AR 5E i, HEOSRBEA S EHAT IRP SEfE 5. ol
DIEE —ANEMIX, EIRKEN w Max Packet Size WIIEEA, W b—AZk, XF7E
M2 A B RF S AKUL, Brisa— b, AT F S #ALE w Max Packet Size KZMIH,
Ja—MER N IE o IXLE R 2 hE P 55 DA A T A ST K R 55 R N AT

BRI A% 04 AR B AN RETE — N Bl X P, B LA B LA XA iR
KE, Fa MR N IKE . S MBLLC MO, DO BRI 4R

o CARIIEO A 1 L B e T

AT AR, ORI T w Max Packet Size Biff T — KRN
TR,

R AP WAL SE B, A A BN RIR £ AR R (1 TRP, JFTFIA T —A> IRP. WA
DA BELEFORFIO G, 240 IRP rpab, JfF H SRR A Al HiGER IS, A BedT iR
JETHT Y TRP
4.7.4 FPWTEIENS B 2 in) I BR 1

iy A 5 AT s 45 HA ] A A rp A% 0K

USB ZERANGEAT 22T 90% RIS ] ] - Be A% ([R] 2D AR5 s i 1% 3%)

Sl SRR AT 5 I BRI T — Py REAR ) d K P TRk B, WHAE— USB RGUKUL,  feiid
P HE DD T 108 A, AR AR DT 14 A i TS RN, AL A



—E RS SRR R B E PR
R A4 HUH T AR RS PR e o WA IR S B, DA A AT RE R B K AR B 3K 45
G A A G Dl e e TN BT RS 75
R A-4 i WA R
PHSOT8 (13 F37) (3 SYNC bytes, 3 PID bytes, 2 Endpoint+CRC
bytes, 2 CRC bytes, and a 3_byte interpacket

delay)

i BOK T Frame 7y m/fEi%  WmAMEIEL FRTFW AHEEE
ff X CEAIIF) FilFrame
1 107000 1% 107 2 107
2 200000 1% 100 0 200
4 352000 1% 88 4 352
8 568000 1% 71 9 568
16 816000 2% 51 21 816
32 1056000 3% 33 15 1056
64 1216000 5% 19 37 1216
Max 1500000 1500

HH TS T 1 3 T AR W SR ) R e U ) SIS e A R K IR ) S AT LA Ims £
255ms, MMIRE B 10ms 2] 255ms. fEEREIMIA], USB RETPAFARYE EA T ZSR R e —
ARSS R BE o USB $RAE AR R 55 Fl U B T g b B 2% ORI B4 48, (HAV G D iR
Tms o 207 AT MITBE 5 X BEME A 52 PR A8 2 8] AR I TR B AN 2 SR 1) A SIS TR . (LD
RALIE BT R, SA S I LSRG . 9% ) A — SR IBHRIE ) IRP I, i
RAERGE S . RS R B WL R AN, BT TRP AL TR, Wl miBEA AL
SAESCI AL EE, — BN TRP BL T, BRSNS I TR A H

R 4-5 I P W% PR A
PHBOFH (13 799

B AT B KAl Framedlwi/MEE & KM IE R R T AR
X W Bl sl ¥ hel
/Frame
1 13000 7% 13 5 13
2 24000 8% 12 7 24
4 44000 9% 11 0 44
8 64000 11% 8 19 64
Max 187500 187

BIE USB AT Wi ARI%, DA ZAEREAN F I ity IVBEAT U7 ) o WL GV 3 o] e — Ao
PRI T — AR Wik, BRAEEVT RIX AN, IR RIIHE SR — AN lEix, &4
L S vy VG E 75 ZE R Wik ik, on) s SR [FIE —AS NAK (55 an SR AR IR EdR &
WS LR A, e EER TR WX, CLBT A AR, R P A LA TRP S5, KA 0
(R 1 57 A DX PRI 6 5V, Ty L R e s A AR A I 1
4.7.5 AR AR IR

HHTALE T LRI 0/1 BEA7 (toggle ) MIMLE], MERINMIRHT T —/MEi%, %075t
B —IR.

TR BT 2 & IR TN E R I (B 7 %) . HI RIS ERE K
U5, WAAHBLE Datal/Data O [H]BKAE PID, #tZ20 BN KINET(55 . (HIXH, &K



PRaFR—Ea, REAFTHIRARAER, EHEHIS SR A& RN — M9 E LM
FR o

— HAE R EE AR AN g R AR, BB B ORI STALL R TFEYS, At
A IEAEAFR) IRP # sl t Rl by (b h I SR R P b 4 fF o TR, BT
FHIBENF] Data 0 (FPRAS. WAL FHILT —ANEm &% R, W Wb s %2
fa 1k,

4.8 #HbE%

h T SCREAERE SO AN A (I T HEAT AR MO R Il A, TR vk T i L2,
AT AR AT AR ap 3RAF IR 47 98 o AL I6AT AR JL AURRE -

o DURISRAGA 96 Ui i) Bk

o W BRI R, AR, WHHTER.

o ] DUPRIE B A3, (HNBRAIE A2 1R 5 S8 RTGE IR

SUBARIF R S, R A Sk, W USB HREZ SN, WIHER R4
VELLW 2D 7T S 1B N5 0k 5 S Nl S (- NS T S 1 e e ol
4.8.1 HARIERIZFEHE R

USB A M2 Him I - $d i ik K
4.8.2 #ALIKHITT I

HEW G — RIS, FrLLRE AT 10 . IR BT XU AL, AR AN .

4. 8. 3 HABIEXTEA B KPR

FEAL L Ry 252 O nT DB A 126 11 o K ESdt 1 £ DX K B o USB B g K R Bt
AT R 8. 164 32 3 64 FAT o IX AR RK B P4 1 Hh Hidhs X 1 B KK
ANELFE B R ) — L A

FHL i 1 D6 ST HE A S ) e KA P T I — A, RN R A o s O B A P e . USB
HANEE SRAFA B 1 A7 XIS B K, B AN K (40, AR SR KK,

P LR RIS A0 00 ) S 4 84 164 32 81 64 1 A fs KK, x5 K sl B /) i K i ]
PAAS A S HE

FEVE A BB ), USB AR G0 A 5 M A PR S5 R 5 4 R A X KB, ARRIE LA A2 1R 4
g e XA K.

iy AR X A RE L 5 5 1 w Max Packet Size [Wf. Wif—/MibALi%(¥ IRP
BERE B KT — AN B X R KK E, A0 Z 0 JLAN S g o Ok AR . BRisE — A
XAk, HULAERIE B B KK . e — NS R N EE . I LU RS, A
HLALL LS

o« AL IIEEE AR U ST WAL

T —AAF| w Max Packet Size KL T — MR 0 .

— EHERELE T, LIS R Y RT IRP, JRTFEE R —A IRP. W S 3 i — ANl
G DB, DU BT A A8 S5 AR Sty o (R A5 3% TRP 0K 48 b 1/ G
4. 8. 4 HbARIEXT BV A 5 PR )

S s v 2% ] DU P AR 3%

i S G2 H O HHE 3 1) 2 U ) SRR (WK . USB A Pl T AR R E S5 45 1Y) TRP
(LU i R, DUIRTSLER S E RN FH 2 2 TR IR “BefE” ARIE R . Bk stk
RERIR e g At AR 6

XL, A3 RUE P AEIEI T, TR HAER%, W . HAT A T H R R 2Rt SE I,
AL A R A a0 AT B T 4 P 30 Ath B 16, X BN (ke TR . R e S5 A
(3 AN AT B AN A R0 2 25 1K), ML U SR AR A 2 7 U il SR U, 22 HE e A TR o



27 ) U AR N 2%, AL s 1 SE I R E
RGP A AL 34 2 Sa 4 [ — ST T BRI fa) 1k, B LA USB R G 3 A Tl A e A i
AN 5 i 1 BEAT IOREAL S B AT (R BRI ). BT DA SRV E % S R R RE S S S A — A
B8 AL IR (R o 44T WA Bl Nk RS HH USB AR 45l HH B e e 1 A PR 7 SR I
iy i RVES () 25 7 SR A T SRA (1 2R I (DK — 8 AR Ak o (H& AR AS B S b\ Ok kA5 1%
stk e, A, ek S E s 2wkt
ST R IR PR T E ot N T AT R R R AL B 2 45 1R B, BT—nipy 8 “E5 4K
g uar XA/ T 72 A, 3K 4-6 FIH T AR (R AR B 45 5 0, LA ST ] BE 1
RIS H e B AN LG B 1
% 4-6 HLAL LRI
PHITRY (13 F57) (3 SYNC bytes, 3 PID bytes, 2 Endpoint+CRC

bytes, 2 CRC bytes and a 3_byte
interpacker delay)

B AT B KAl Framedlrwi/MfEE & KX F R T AR
X W bl R = il
/Frame
1 107000 1% 107 2 107
2 200000 1% 100 0 200
4 352000 1% 88 4 352
8 568000 1% 71 9 568
16 816000 2% 51 21 816
32 1056000 3% 33 15 1056
64 1216000 5% 19 37 1216
Max 1500000 1500

SRR, AR BIES 0T LA b e e AT 5 A 255 A Rt sl R LA it 4 A%
o Ui mURTREAE TN G BRI L I S AL, ORI E AT JLAN AR . sk
PRI, ML A AT RE TGV SR RN S Rl K454
4.8.5 HALEHIEIEIN T

AR toggle AHLEIRARIEBENC RS R LB A, RS /E AT A R AL IS LR, 2
Wk, M S AOE M ML R E R, LRI IR E AL A DATAO, EHLHLHS A DATAO
TSR — A AL % o FAL LR T T BOH I AR5 R 4R B % & T —A> STALL
BFES, ISR IRP B0 . SE i — AN 45 B R s B k46, 1k
R )5, FEHURIE A IEEE toggle #4727 7E DATAO.,

WR BT — AN F S5 IR AR, AER k.

4.9 fEIEM B LRV H)

PLSER NS USB 1 4% (] AT B A%, 0B F— 52 18 USB 45 96 . ZEAR SR AT
WV B D R A I A FIARIE, DA IRCEE R T AT DN AR B AN R B K o 3 L s 2R s e 45 1
H TAEM LR EHL AU E M T U USB EfE By, Efeg: &1
AT+ USB UKh#% (USBD) FIENLESHIZEIKSh#s (HCD) o SEPLIXLEIR A0 T fif G T B 26

V7 IR ) — LA M 2 -

« R E: T SCRE USB AR VAL &5 SEAA RS X &

« FHSMER: — Bl USB LI, BRERAE USB RGUH Y55

BRI AR M SR I )

 BER/ AT SRR SR — A58 P e B0 2 )

BT TE VA B BCa e AR IR el SERBAE TN, T DLED RS P AR 1A AN
FIEAE -



AL 224G 515 A o] 5 e 1R R 2 AT G R A 2 P S22 TR PR AR 0
XA TN AR ER 2 e A EL R TAE R SZHRE USB LB Lik, X s seai sk
Wi, XAME BRI, AT DL A R W SRARE I LR A, LR AR %
T SR WA B A 45 A5 T o
4.9.1 FHiXEH

FEIERBIEE S LR LA AR H AR AR5, e ATI3E A T AR S REAE 2k T Akik:

o VR, TEEXT USBD B & T (calls) AWM iH (calls backs) f#) IRP i
SR, T B ARV, P ity a5 R (R IO B A= 7 I B e 25 R AR

« USBD (USB SR Z#%) « I8 b 0] &5 1 (1) = L% Hl 4 9k 84 (HCD) BT Ccalls) Fimaay i
(callbacks), i M & SR I BB 240ty s 2214 IRP H B IEA T — e e 4. — AN
JIRP W] g4y 75 2 JLAME IR R SE I

« EHIRFIZE XS (HCD) « K IRP 46 il = 55 B0Ks = 25 e 46 Jil. TRP (4 HR T HLA il 1 22
K FRTENTRATAL, DAE BN IR AT EAE . HCD FE AR LR ] ¥ EARAE T S e 1)
SCHUA O, ANAE USB Ui HH RIVE Bl Y

o EVFEEIES: TSRS, ARSI AL Bl AR IR .

Kl 4-10 UL T 972 AR USB T8I (5 sl sy, X8l 2 il TAER) . eAT 12 (A
() SR AT TR H A

s
USBD 5t

L IRP

@g B

HCD i
EHUE A IR B & ik
$HK
ST 5%
$HK

EHLE R




Kl 4-10 MNP B2 S 26 1Y) USB {5 B 4
4.9.1.1 BPBHMH

VIR A N I AZ T R AR S el R R A R AU R A (SRR SR TRP. 2
FHRAE ST e SRR A N (93838 (B2 1) AZAE s 257 R 2 Vg el Rl o IR BR ), 9 HL
W efil. BPHAMAK A CRITER RS USB ISl 8% 11

ALK P I AR R G AR ) I — SR A Sz LR R ATE USB DR, T AN B 3347 USBD 11
WH C(calls). (HREAH —S{RY 1% AT BN USBD A (calls), LUEH IRP
fE4 USBD.  FTAT X 4R AZ ) TRP 2008 <3 30 30 37 I 52 1Ry o PR o G SR — A g A —
ANE USB BABEHEN USB, % P R AK I A7 A 1/0 U 1) AR R XA B & BBl . USB &
e I AR 2% 7 AR USBD AHELAE R, SRR\ USBD (1) USB Zifig

MR AN S e N B R SR, L R, & R R —
AT IRP SEBOIRA B AT WAL A N 2 2 BV EE, & 3R] TRP 58 %
(B SN fG, PTEAE 22 X A 2 BT S R 58

USBD 42 R4S 9 FErh /4
4.9. 1.2 USB Y&zl %% (USBD)

USBD 575 P A = ZE IS TR /e N 2 1 1)«

o PEVESE L ENLA T I

* fEIE T fRIE

MR L, JEBE S, USBD AN & W B RS B, USBD M & A
AESFAF VB K, IR T BT RCE . v AREIR ARk . B S . USBD
R AT FH A7 56 AR /N BA R S 2 0 A5 5 17 SR IR 2R R Sl 7ok e e 2 2 8 AN 2 XA e .
FH, USBD mih i sk s — AMHN R (WIS, AR A X AME SR A 1 %
FRBR o E B A BB W], AN — 2 200k A JAE (1 g a5 A A 6 20 Ic o MO 1) 98 40 Tt mT
DUBCEE, AR w4 1w .

X USBD ) B 2 R p B84 R e vhee (1), 17 LR S 5E i/ R G I B R AE o IX A
AT G — e 2 A (32

— HEEWE, AT DGR TRP i sk 5 N i o5 34T i AL 3%% .

4.9.1. 3 EHIEHIZRESN2E (HCD)

HCD i D7 BRER TRP, JTAfLR USB i v AMids KT A 80 . 4 IRP ELRIEIE R, HCD
KEATIMASES LS, 2 IRP 450, HCD RHHUE 1) 58 MeRA ARG R e % kAT, iR
IRP Hisb Ko W 46 1) EALIRIAR %, SR IR e JsAE 25 7 Fa e I Bl g2 A7

IRP 158 MAKSE T — 2 HIRE RS
4.9.1. 4 LR

FHE KRR T Y8 T E A F 5. B HC CENLESRIES) seiia . HA HCD e
(1) HC AT LA [ IX SORFRR (108 o 1K SeHR s T F4- 1R 280 B, Bl (7).
el g, BAROR H B RO RO B0 A 1 A7 X
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4.10.4 %

AR TR VR IR YR ) H A R R o XA K B (1) 5N AN TR R 2L
Je e AT e FARAE PR 8 iz -

FEARIRAIL T ZANEAZ A H S DL, B 4-15 B8 T — NSRS 0 (3 BEIR AR 1R B R
SEAID) , PR AE AR A B R AN A L (USB B TR o 7E
KPFHE. NHBEES—MER WS, NNHERMAEER, RARMGS&TE. W%
5 I % 1 0 R B4 IR BN 2 AN AR E
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Kl 4-15 Y55 H r i SRz

A% I B (BARE RGBS 5 1) L 2R A e A5 IR Bl 88 AR SR A, AR 4 2 i
LA K —A USB T B AE S (RPAR #5) o WnaT Tk, LU Dhae A Jkal, k&
AV 2% T LI BV 2 AR [RDAT Ry o AR, [0 B4 S ) B 4 FH B A 1 o5 2 —
BT T B & A ZE T 3 AR —Hhe LA, IR % K Sh 23 8 & 7 #:
FITHEEN. SR T RE—HF . 44 “ N7 A2 die il “ % & iR sh 88 /% P AR, 4
PIBLJERE I R B BRI, BRI 5 N “ W) BRIRBE A7, R H e N gk
BCRERIIRBE . MBI H IR BB H 1F, CRIR R R R ¢ R H 1%
/7, CBRIH MR N P H s

BT (RA) THRE I 2 B 45 UK Bl 2% /& T 8 AF 2 EAT I B A AL, & mlR i v A Al
SEHEER, A LA AN DA IO TR T AT O IR L R ) A 2 R I A 2 IR AR A 1)
B B R RS

HE: XAMRIEA R T USB %o #iln, — AN 44. 1KHZ #4975 & 1) CD-ROM BR &) 4%
ATDME R 20 . B ATVE R FED e nT I YR . b EERS, CD-ROM LLE At R ok 8 A
CIZETIX . SRBNARARE & 1 USB ARSI Be ks - [RDARAE R, OKSh A4 USB Jik
Z5- IR THIBE (10ms) 144 SC PR S A6 (44. 1KHZ) ¥RE B4 USB Ik 55 A 4 i 441 AN HUFE
A YRR, E— AN IR R 4 22 ode DT IE CD-ROM )% 3 5 025 e AN [ £ (14 3 ) BB
R,

fFFXAN S BB, v DL SCEEAS R (98 R H 1 () @ S Be i Z (0 e . i H, 1X A4
BRI T X S A A0k ] DALEMRZ R A . 25— B B, MR U 2% ol S 30 R L 4%
X KB AR/ B R SE R, FE TR I RE T, P A TR RS R AT 58 A AN [ 1 [
MBI %o BB B, BRI N, TR AR R Bh2% /% R I s
VERCThEE S, 55 R HLRE A 045 1R N Tl o] LA b 3% b8 (R RN A AR TR UL TAE . —
HOB B A R TR K, SR BB A& IRRF PR A 6 000 T .

YER =BT, 25 RBAEIR M — MR 28 N E BRI Y8 b, AR LS B AR A
B0 TAE . PEVRG ARLERT, JITA IR AT A Z0 R e e i [F) — AN, JEB 8] — A i
XA TAE AT LR E8 2 mE 0 S 24, mT DAAE N 2 R AN YR B kb 2 o AR LU T A
76 H A SR, G SN R VR A B RIE B W B 0%, BT Lo RS B A 0
RUCEL) TAE, AR rT DAEIR AN TAE B 4 Ik sl ds /% 7 A 2 Cn B mT BE 1) o




% A-8 KW TR Usut &R H A s, T AR A .
% 4-8 FEHLAESR

H K Ww 5P k7 nJ
J=1
Eiig se U H R 2 SOF/TH IME RA - B+ it
RA Z W 2. Feedthrough
Z IR Lo 2 WTERE 3.
EEZ S IYRISOF T RA - [H2P RA 5 e
ZILERE 4. Z ILERE 5. Feedthrough
+1V FH e A5t
Z: Wi 6.
IR HH% Feedthrough HH% Feedthrough # i
SR 7. Z: LR 8. Feedthrough
ZIWERE 9.
TR

1. Asynchronous RA in the application. Fs i is determined by the source, using the feedforward
information embedded in the data stream. Fs o is determined by the sink, based on feedback
information from the sink. If nominally Fs i = Fs o, the process degenerates to a feedthrough
connection if slips/stuffs due to lack of synchronization are tolerable. Such slips/stuffs will
cause audible degradation in audio applications.

Lo NP R bR 4. Fsj lvoE . WA B R a5 1) feedforward 15 Hok

kg FsO Hi HIPRGE . BRI E MR 2 H ORI St an sk FsO i HIPE . BRIk

SEMCHE 2 H ORI S5t R FsO=Fsj, H.H TIPS K slips/stuffs A LI

PG, AP IR — A feedthrough HE4% . XL slips/stuffs 7875 & N H H

5 R AT H SR PR P B T B

2. Asynchronous RA in the application. Fs i is determined by the source but locked to
SOF. Fs o is determined by the sink, based on feedback information from the sink. If
nominally Fs i = Fs o, the process degenerates to a feedthrough connection if
slips/stuffs due to lack of synchronization are tolerable. Such slips/stuffs will cause
audible degradation in audio applications.

2: N E RS, Fsj iYoE, (HAAUE] SOF L. FSO & i H iy kg 1,

HEIL Tk B H M R BHE B . WS Fsj=FS0, HiTH/DFRZPMmSHER slips/stuffs Af

AR A )3, XA FER ) —A feedthrough 4%, XFh slips/stuffs £/ & NI

K 5 DR AT 0 HE ORI 5 R I

3. If Fs o falls within the locking range of the adaptive source, a feedthrough connection

can be established.Fs i = Fs o and both are determined by the asynchronous sink,

based on feedback information from the sink. If Fs o falls outside the locking range of the

adaptive source, the adaptive source is switched to synchronous mode and Note 2

applies.

3: WAR FSO AL T BUEER N, —A> feedthrough W AHEENL. Fsj=Fs0, EATH
S H P, HEEET I H BRI S5 e Wi FsO AR m U BUE G- 4L, /]

PR AR R PR, VR 2 3G

4. Asynchronous RA in the application. Fs i is determined by the source. Fs o is

determined by the sink nd locked to SOF. If nominally Fs i = Fs o , the process



degenerates to a feedthrough connection if lips/stuffs due to lack of synchronization are

tolerable. Such slips/stuffs will cause audible degradation n audio applications.

4: TS RA. Fsj HIEYRE, FSO i H igPE IFi %) SOF b iR Fs0=Fsj, Hii T

B RSN slips/stuffs AfREA RN, XA RGBS feedthrough 1EHE

FE

TN, X tslips/stuffsfr 5 [ A iR R

5. Synchronous RA in the application. Fs i is determined by the source and locked to

SOF. Fs o is determined by the sink and locked to SOF. If Fs i = Fs o, the process

degenerates to a loss-free feedthrough connection.

5: MR RA. Fsj thiivke, HAMF| SOF L. FSO t1 HyE, FH8iF] SOF F. o

R Fsj=Fs0, XA FERIA SOV LK feedthrough 4.

6. The application will provide feedback to synchronize the source to SOF. The adaptive
source appears to be a synchronous endpoint and Note 5 applies.

6: N LML SRR IR R 2D 2ISOF Lo YA W —AN [P o, JERESIEH

7. If Fs i falls within the locking range of the adaptive sink, a feedthrough connection can
be established. Fs i = Fs 0 and both are determined by and locked to the source.

If Fs i falls outside the locking range of the adaptive sink, synchronous RA is done in the

host to provide an Fs o that is within the locking range of the adaptive sink.

T: WUR Fsj AER I H R BUE TG, W—4 feedthrough HH AT LA 7. Fsj=Fs0,

B hiEvoE, JER0E R o iR Fs AR nl i H IGIRYERESN, W28 RA HEPLTERL,

FALFH LA FsO B 78T H 1 TE A

8. If Fs i falls within the locking range of the adaptive sink, a feedthrough connection can
be established.Fs o = Fs i and both are determined by the source and locked to SOF.

If Fs i falls outside the locking range of the adaptive sink, synchronous RA is done in the

host to provide an Fs o that is within the locking range of the adaptive sink.

8: WK Fsj %AEF W HKMBUEIEHE N, —4> feedthrough MEHAIHHHNL. FsO=Fsj, H.

VR YE, JFBUE R SOF Eo Wk Fsj 975w H I B0E WAL, R RA th 0156 i

FALFH AL AN AL AT H 1 8E Y N ) FsO.

9. The application will use feedback control to set Fs o of the adaptive source when the
connection is set up. The adaptive source operates as an asynchronous source in the absence of
ongoing feedback information and Note 7 applies.

9: IEFANLIN, AT AR SOmts dick BeE nT R IFS0, AT RSN, AT IR AR
A SR, RERTIE

FEFTEE RA (H RA AN, SRl B L BB, — T, BSR4 — 9 R BR

PRI L. B, JERAT AT RS, HATRE AT R PR AR, 8

B, EHMAARE.

4.10.4.3. 1 FHEE
UL BT O N B AR I, RA IR R AR e P AR, X2

s A R R R ARG 2 AR, 10 A 8 2R RO e >k UG O a2t R A L £

PR . KEERXMTBL, WG I A i (FLh (distortion) « (M HEAR) SR Kk .

RIS R AR BE T At ok B A IR B

4.10.4. 3.2 FBEIRER
1A L B i ek, FRATTAE ] RA. X VR 2 SEIR T 22 B o0 N Tk U, A3 K R

slips/stuffs 2] LI, ZERR i A G Z2 R A 555 (discard) , ZERERI DA A,



HHE R  slips/stuffs KRR T LRI I BIORT H I PR 22100, B2
Rl bt B R ORI RS W s R AT, IR TR SL) .
4.10.5 FAEEAT

USB 2 3R 35 74 Ak BRI 8 Bt i R Bt TG AF — 1, I N AR AR BE 2N T 1) 555
I Al HAT B KA R

MBI EHLRARIE T, S m L AT x SRR SRR, BT X+1 ) SOF {5 5.
ERW x PEGEBEIE KRR, MR LR S IR LR A AR x+ 1 R A X &
TAEMT A PR IR X SR U RE e HC (RN IES) Y, o HoR Bk — Wiy 15 0 vl DAAS
Al o

MENLR B s, AEm Y ), S s B ENURIOA . 2B Y+1 f) SOF
55905, EA P LLITARAE PR Y 3913 i £cdhs <

AL Fo Vo £ CKF SOF 2 JRTIEFT NI B (stable clock) , 1 H SN H1/ SRS HAR D o
2 HC AER e EABGT, IXAMHLHIW FLVF HC AT LIRS i b 532 AE — i A T R o iy o 15 3
BRI SOF B A A A RN Ee i I AH L, SRl P2 A7 2 3 ol A 25 0 508l AN 50t B0 EAE
2 ALK I ) 22 [R] RO SER

Kl 4-16 BEW] T B B LN ] AL I 1] 51 (IN process) , ¥dfi DO £ Ti AR Fi
SRIBAZE, AEWT Fitl SR A4s 0. ARRUK, TN 4214 (OUT process), Hifls
Do Hidi fiAEMT Fi+1 SRR, AEWT Fi+2 S AL 2E

Time: Ti Ti+l Ti+2 Ti+3... Tm Tm+l
Frame: Fi Fi+l Fi+2 Fi+3... Fm Fm+l...
Data on Bus: DO D1.. D2. DO D1
OUT Process: DO D1 .. DO ...
IN Process: DO D1.. DO

Kl 4-16 £ds vigz rh

4.10.6 SOF EREZE

SR ]S T 4% 06 A5 e i SR B AR SOF A WA R S TR . tH T SOF 7]
RESS IR, BT AV #5 2 e MBI IR B SOF ik 8 . XA BRI A5 A e i 45 A4 1]
TEF DAL, DA % AN RE R IR 2R 11 SOF . [K24 SOF 40 A] BEAE A6 i SR, Jir
DLSCRF [RIPARIE 46 75 AT 45 B SOF [RRE T, XA SOF il T S el i i A Re g fth T 15 21
(i) 20 A 126 SR 4 R B A0 A It N AR08 o USB B3R Y [ ARk il i 7R & HC I, &
WA B IS — iR o HC AN EFR E BT U AR 55— AN 155 o W i iyt iy G
HEMFHAAEIL, HC ERIPMIE it 2 WAL . Wk FPARIRZERMi D2t 257, HC
ot (RPANRR) BT T 725 25 15 2T 0 2 it 1) 5325 21K

4.10.7 Ei5aba

[F] P AR A AN AT B s A B (RO A RAIB T S48 50 T7) . P AR AL 1 [F) 2
SO EL o AR AR A AR B AT SR RN AT B AR T — AN R DA S 1R W] S e i
5. e, XHFEIERFH A, B, C, D), USBABHIMEE. Frbl—AN WK @,
C, D)2l AR, JF HANSSAEANHITE )1 50 B 2728 A IE 5 0 2o s [/ e 410 (A, C,
D)(A , , B, C, D)o PHSHRAET 4 FIHLEIKSCREIX AR —Wi—4; SOF; CRC LAK
SR

o [P AR TR IE R AR, — Wi H G — DM 355 . USB JEAT RN 24
PR . Bol ik as G ottt 2 R8s . X8 5 (data—perframe) 544
TRE, BRI T —AMHESE, XANHESLIE R IR DA DU () St o A0 R AL 0 )
ST — AN BT RE iR . 58 7 TR A AR R R DR LR 5



DA BEWTRT#AT —A> SOF, FRWas A1 bl 2k 75 3 SOF o et il LU I A HLAE P> SOF
ZIa), IR WA 1B I, SOF Ay il RERAIIRN, Fir L v 6 06 20 E % F S A b
f] SOF (JI. 4. 10. 6) -

* Hn AT REAE R EAARIR, BT CRC ORAP AT ALk — MR R I e O i i 4 2
TRBIIA T

o MBI IR — AN S, WRRILE RSB, e IA TR LB
Hn . XA AL IR AE o

— HEES Poe AT ESCEA B, e D AU A R XN AR, A e A
MR AR . R R S VRS o SR AR B A — RO, X AMERLZE — A AN
o SR, ALEREOL, WU TR BRI BEAN T . X, BRI A A8 A — MLk
E BRI, AU 5 P B ARSI K.

ERISR UL, AE AR5 AT IR T, HCE A AIA 4 1 e LLRR— A 551
HEARSLEA TR/ et XA RECRUE S AE I 1F]_E R TRI 2 o DALk i — e,
IO BRER . MRS BRI F 55, AR B 2 Bl DO R RER LA 3 )
J7 AR SN o 9T #8 AN TS et ] S5 2 AN USB 3 B 114 9 FL Y ) o
4.10. 8 Ay ITC T T 2R 7 i ) G2 1

Wk USB AT VF 2 AN R IR B AE S22 [R) D B e, D 748 USB A8 i (3 A
HULKS, SRt b AT BEak BRI AL T 2247 BN % R b
WA, BARAERALIEZ B AT A o IR A s B, & 1% i 2
WK T, B 4-17 5 T LA R, AT W AL BSR4
PURAESS € (80 = F Al g B e K K

SHiBuRZ 2L /UM HEIR L &S
QR

X 4% ffa it |

M = (2 * N * P) Byte Buffer
for 2 Services,
N = (CEIL(1KHz / X))
IKHz [ gmsh ||
P = (CEILk (C/ 1KHz) * S)
Byte Pacets
C IR

(S byte/sample)




B=2*P
Byte Buffer
(2 Packets)

4-17 BEAT A DL A [R) A% 18 B A RN 2 K/ R 5

BRI ] RAF R I 8T Rt I g5 I B (AR it x) , HOREI B2 (A2 8 ©) 5 A
FERCEE (A8 S) o USB R SRVF— /N BRI R0 B — N 5% o 3 67 AR AL (1045 2 T e 3
MIEFEEE M, BUF R/ G N 5 7 R R A R . ] 4-14 2 T —
AU R T ISP A E . K, IFRR{E.

USB Hdl b\ et A A CIRHURE AR /NFTHURE (A USB SR ifEiE, XA
I3 2 HUOREAC JBE (R, KRR A TR B BRI R D A5 AR R . iR — A
B BT [ A AR B B (ORI PRI T — ML, B RCREE R HORE A R i ik
N7 o WER—AIFE LA, E— DO R, AR AR L — B O
TNAE . AL, BHRFED SRR, BRARR EIE BORE 25N 8 20K AE WS 4 L
(ot b B A% o T HL, 2R i T I PR L RSB RS R A A4k (B 81— non—derived
BEAE ), RAARMEENTE IBORE (K — AN T e i, DRIE USB AN e — AN ORE 2 J LAt



USB AR
——USB AR (Z78)

UK AT LR JA %

USB(Universal Serial Bus, R/l FH 5347 50 28) I H SRR T2 LR HE 5 10 A 326 S v R 4y
G VLR . FIHRA T 0D BT AN, 1Ak BE R LG SR,

—. fEmk%

USB 3 13— 22 43 0 i Hh DK Bl R P B 5 5 48 USB HL s LIt ki%, 76 T Lk
M55 RIEZHT, BAVERKIREA I USB B4 IIRFIE

(—)USB I3l ek A AL

—/N USB 4% Uit R 2 28 2 11 D+ D- %2 Vbus, GND FHH & B 25 b Bl 1) 1] e e 2 v K
HEOR TS LA RSN, AR & e R IR . e IR AR 7R, RS
R AR, IRh 2% 10 A o i) TAE LR Vol ZZ3hya el 0~ 0. 3V, HEf—
AN 15Kk Q Fr et 8. Kb 22 03 (0 e AN R AR 2 I (R s Pl PR A 2 W R OR R 1, LABBAR
TP Mg /M 1R I AR T

FEATAT KBRS T, USB B A Ae el &l 1 B i i o I8l 1 N — it BHLA7T
k3P Q (1) s YR B #dE N —> USB dis 1.

Bl
HEIE B 465110 USB #4243 LAY D+ D_i 60nS
<4 (min) P
H 4.6V
USB % l Rsre 4-20ns
# —
> yd A
<> 1.0V
166.7
Rsrc = 390y +2% (ga H';? R

T USB B BRI A R B2 ) RE AR DRt 2 W e i 1 e
NS VNS AT e S 2 s LR IR S BB T e R

Bl 1 USB 155 &1k 15 K H %
N HTERATTRE 2 AR USB i R B s A IR S A% R A E — N 48,
PR O ) A
— N USB WA R M PPN 90 Q £15%, fe KB 4E S 26ns 15 il W
KL AT, B AR ZE N 12Mb/s, I HARANIKS) 2 I BHHT L 0 7E 28 Q ~44 Q
Z e B2 {58 T m ik sl 15 S g .
(SE eI ERL S
— MK USB 1 #% 7E4 H i D AT — /Nl A AT A FIEFEAS Il i vp 45, Hodi e
o 1.5Mb/s. 24 LG B AT, 75 D+/D-2 Ll AT —> 200~450PF ) 5128 g HL 25 25 o
IR FL 25 (P AL AR I 200/ T 18ns, TR UEAS S £ 3L BTy sl T BT IR 28 — AN b i A
P, DL RS B RS AE . 1B 3 A TR EK R A S
P 4 FIPE 5 43 BB T g RGO USB 15 £ AR AR 2k 2% 1 & A Bl SLBT I I Th g 1t
o MWEFATAT LG tHAE BRI T i 1 HLBH. Rpu 78 9 & v 34 2407 1 2 AN AT 1




One Bit
— Time —

(12Mb/s) \_\ |
UK 4545 5 o }

|
A

K I

vame K\\ \l b I

[
———

Signal pins pass L kA2
22 15 7 v H
Bec IS R "aftor one cable. .
\ delay PR fE fi N Tl
ViL (max) & I\ / l \ RE
Vss
K2 mndfE e
One Bit
Time
(1.5Mb/s)
IAVANAVAN AV Qe
VIH (min)+ Signal pins
. pass olpia F 5 o 1
B e o
reflections and ’ A
ringing
VIL (max) \ /\ N %
.- & / \ / \/ / \ IR 8

& 3 RIE IS A5 ST

o K 4 w4 TP Rpu FEBH S HE4E D+ B
o & 5 (K ¥ 4% i Rpu HiBH & 367E D-26 K.



i USB & 1

D+
L il UsSB
L, Ry ﬂ ):
/li%l% - " AR
n glg Z,2900) +15% o maxm
Rpﬂi

Rpg=15K() +5% . TR,
FEHU/HUB [ HUB [ A7 iy ey ol 8¢ 46

Rpu=1.5K02 5%

Bl 4 el e g HL SR H PHLIZE

;RP“ & 4% UsB
. D+ o3
mi{% USB B W&
[ Rpa Q I N
WS |p. ] p| 12 M JiE &
Rs Rpa=15K0 5% g
EHU/HUB [ Rpu=1.5K02 £5% (nominal) RERE

Kl 5 fIRig i o HIZ AT i B 12

 FIEuG AR Rpu FLBH S S5 HUAE R, A FHl 15K Q £5%.

XA Rpu HLBH M EEELH 2 — s 4, 0 T HE— DS AR AR 45 o5 7 (E H i o n Bl
TR ERRAS, B AEE Rpu I ZEREAl D+/D-26 I 1 L SR AE 2.5us [ e K =2 A A2 Bt st ] Py AT
75 0~Vih W H S ok TR —4F, Al ] 2 e8I v e 2 204 F hn i FR 7 3.0~
3.6U [HIBHHT A 1.5K Q £5% 1) HRH ;1 HAT R 448 W 2R IR 1% ] USEFH I R 7 32 v R AT —
HRE: ZumH A EH/HUB LY 15K Q 5%/ FiFH

BT SRR AR A iy () Dy R e & B 1 (R M5 ] D) 6 20 FH e (R Bk B 2%, BB SR2k
e iy 1 B AT A e 3 ST DGR AR K, HE AR 5 RIS I A s AL e R I
BRI A SR IR S 2% R, AR % 10 B L 20 d I IR Bl 5

P AT S22 (L HE ALK AN T o 020 Be 18 FH T PR FRRE I 3R B A%, st i, AT
I IV 2% 8 REA A NI 26 L1 o ISR A% TAEAE Ry e Uy, e Al vy RN i ok
AT S RIS TAEEARE T, & Al AR IR ) s & e i Bl

()R E

— AN ZEGM I NFEMCES F R USB Bl (55, > 2240 Bl i N\ Ab7E 3L A1) 0.8~2.5V
P2 B TE I, il 6 Frow, Hlas AT 220 200mv 1% R B .

L R ZES RN BRI —

Differential Output 257 t B H e

Crossover

'\goltag e Range )

T T T T T T T T T T T T T T T T T T :
-10 =~ 00 02 04 06 08 10 12 14 16 18 20 22 24 26 28 30 32 = 4B

i\ L 5 [ (Vollts)

B6 ZEaMmANRTTEE



bR T 250 AR A, I ZIAE A PN B e P AT — AN P IR B 2 e iy, e i
WS IR R IR 5 T LAY e AT TR st 7 ) R R

TEZEOME S AEIE N, D+FI D-2k B s R AT LI/ T Vihe X sidifeikim s, XA
Benl LASESER] 14ns; X TAREALE, TSR] UV ns 2 K. HIAS 18 B & H TR IEX
P DA B >4 SEO AR AL EE

()N

WA A3 D+EE D-F A BT 2K T 300K @, AN 1 N Fe A B e i 45 2 1)
g AR AT o ETERN R T3 VT DA A RME R H 2, — MR BN B T e v/r i
D+al D- b K ML A B (22 23 I Bl SR 2 (1)) A 150pFs i 7 1] 4 FL R 11 sl 4 4% 119 L T i
1B A VF i) D+aY D- 1 B K L2854 100pF s

ST E AT R md R, EARGAE DRI D-1] DL B K LA N T5pF [ HL A%
a5, ARG LRI N A o AR, B Zudi N ri A8 20 2 T 4 1
— 3, %I RELE 2.5us A ] D+ER D-2k E I HL S AE 0~ Vih JEFE 8285 . D+/D-_EfH
HL 2 A0 1 2% B 2% din A\ R R EHL/HUB 1) 150pF R4 A HLZ

FIFRAIH T USB XS A LA NRE R, NI BAT PR A 44 ¢ USB 5 5 &
AL, E AN BE T IR IEARE .

(M5 T Rk bR iE

R 7-1 RIS T USB 155 R ERE. (R 7-)FEZRF, I A K IXFH NS 2 A
WA, fEREY, EHE Y RIAT #2220 B E SRR A RUME TS
AR HAPRE L, N BRI LR AE 1.3~2.0 Z[0l. Y46, e, 2SNAM TS E
B EaRE AN K SEN.

— M, G, R AR EREAE S R A AR R g B A R P e o T R 4
(2 mE R A, W) USB A AR e 1) s ok Rk A5 5 1 HAA IR -y RT T B v i
) 1, A n] ARG FOR R A, XT3 7-1 o BRI 5 R b S 7E %3k
Ve g LTI R i 11 2 8] (L TR B N TR ) o

(C)IELL S b5 5 H k%

USB e — MR RERLM B4, e RINENLEAELL A 1 e un 1 L% B e Bend,
FFAE Rpu HLFECKS A D+ D-_E () o FA T - WL El AR 2 25 ity 101 1) PP & vRLUTE, P AR i 1A
e FHAEZR AR, XK AE N B 7= —A SEO A& . WHR A LERAE 4k 28 ANAE 2 T B £k
I H R B3 ) SEO 2 IR ZEm [l 1t 2.5ns, ML USB ¥ 4441 i s = 1 Kk i% .

TR A 2 R I b — MR B e b P s KT8 (R B dp 2 I TR 2.5us, U
FHARE S IR IE

TENE T A KT 5 RIE ARG LG, FRATTLHE 70 IR 8 B 5 5 B Rk AT e

Qb EREANY $ES

I 205 5 ARSI A ) ARk

W3 E] DRI D-28 S PR A BIAH R B R HP (K AR), gl vl DA S IR o 11 ) A 3%
(SOP). [Al 7 (I —RiARER T IXAIAE fE P 4. 248 10 T8 R I TG T 4 5ns 1
R AR LIS SOP 1 &5 — 7 1) 5 B AR A AT BT Rl m DAIE et A EL A 38 iy o A R PR AR 2k
AR SEILEE (W UC L, XA AT LAASEAR 2 SO B e

SEO A I F KR R RIZE LS R (EOP), 1 LUE I #2 D+AI D-Bfz i #1]15 SEO 7%,
SRJE T DRI D-28— (I S 2055 3 A&, BnlSEIl EOP 15 5 KkiX. M SEO &3 J &4
F RO A R IR G R I AFFE— AN, AR5 D+ D-_L ()% H 3K sh g 34 b T v BEL
PUIRE, Bk Rl d PR S A TN B/ 7 5 TR IR S5 RN E 5 Rk B
.



VOH(min) —1 —r—f U 1
VIH({min).

ViL(max)
VoL(maxp I l 1 I I I

Bus Idle T L
RN Sop AL
W R Bus Driven o EOP B MZL 5] 45
Ul aunu J State at end W 2
EOP {1 SEO #i4) so O Bus
- Floats MR
l—portion ¥ Bus Idl

Vou(min)-l T I 1 G2l

ViH(min)

ViL(max) "

Vor(max) Fr—Ty S - I

Vss
K7 SHEpE
()AL S RIE
ALK — MG T NS .
LA T il 1 B A SEO AR SEHIN N B I B AL, BAE SERRE,
WA AL TR
ETAEGBT
i 5 & 7
REIRZS
B i (R e 4% e () H b
C—Av7 B} )
AT B4

YA 17

D+>Voh(min)
D-<\ol(max)

(D+)-(D-)>200mv
(D+)>Vih(min)

(D+)-(D-)>200mv

7‘:?6]\[;],(] “O”

(D+)-(D+)>200mv
D->Vih(min)

D->\Voh(min)
D+<Vol(max)

(D-)-(D+)>200mv

HLgkyi “0” (SE0)

D+l D-<Vol(max) D+#ll D-<Vil(max)

D+#ll D-<Vih(min)

PETINEY
%m Z_:éj\ﬂ,(] «On i%ﬁ,‘] ‘40n
’ﬂiﬁ %ﬁ\ﬂg uln %’ééj\ﬂ,‘] “1v
Bl K35
,%i% éj\lél(] “1!) %%H’] “ ”
{3k KSHI “0” K4H I O
B RARES N.A.
=Rty D->Vihz(min) D->Vihz(min)
D+>Vil(max) D+<Vih(min)
i3k D+>Vihz(min) D+>Vihz(min)
D-<Vil(max) D-<Vih(min)
M AR A Bl KRS Bl KRS
At (SOP) B NS S K 2

fugi (EOP) *

SEO LBl Ay 2 fr i)

SE0=1 fri 2 UG [ SEO=1 fumt 2 JUs i




HEAEES LA B | H R I A EEES

BOFHESE (£ AT 11 | NA.

L) SEO F4iy il K 745 T 2.5 T

Rl FELATHG AL | NA. 2 A FFLEIN K T2 | 2 R A RF L I K T2

2=t T 25

Sifi D+#1 D-/MF Vol(max)¥) | D+F1 D-/NF Vil(max)ff) | D+ D-/NF Vil(max) )
RO R T4 T 10 2 | FRMTR T4 T 10 % | S5t K T4 T 25 1%
(L4 # 1

VERE 1o DML E U EOP 6 B B AR IA I A 5% . (brHER) EOP i JEAR{ER 7-6 FIEE 7-6 rh A H)
VERE 2. DUALIN3E ) EOP 58 8 5 EOP fIBE % SR AT 5C AL I JE U fBA K
VERE 3ANERAE EOP JA ) J 21K 98 5 LALIN R A &, 6 1 e 4 IR IA G 347 O R BRI ZZ b 43 10 3 25 620
AT T )L I 58, 5K 19 T PR, DU 20 AT e P I 56
VERE 400 ZAE TG B) AL IR EOP
MAE USB RGHAT K, BALE 5 T FEAE— MR sl BN il L -2, %8
PEAE T IR/ NFSET ] 4 10ms. A7 S, Aeskdsim R AL T-RESRAS . USB RGTHAAI 1
AL o) st o 20088 D A 36 S AR S 11 P SRS A5 5 Fo 2 I 1] A2 04 LS 38 260124 1 1 Pl 0 A 7 i it
BAFR TR M ™ A RS 5 (R 2RI (BN 50ms, HIfFANEDRE — H 2 IE
Beffye SR, WCREALAE T AEIESLN, % 18] W (K AL A 18] R I 8] [R] g 2/ T+ 3ms.
— A IR W IE BB 1K) SEO AR RrEEIN [, 2.5us, B HHE IS S B AL
SRR AERAALE S IRIEE AT, B AR .
i A TAEREIRAS G, R de i AL 8 — N5 5 20T 10 A7 3 1o JEAE 20 1 13
F B IRE I DL RS IE, JF EERERT BRI .
FER AT SIEER A 1 10ms IR ALK I ()5, Bk ARERUITAT SRk 451K, iR
F IR SetAddress() i 3K o WIRECUXLETE SRR, Wi AN GERE USB R4E
BAT P
()RR
FITAT IR BE A& A0 A 20 RE SR ERIEIRAS, R AT ME— PR HEA R . i KL EAT
LT e B2 R A Fr 2R [A)EE 3.0ms I, BN I HE AR 25 o e & (BT i 11 L PR
LANTE NI (A AN 10ms Ji5, WA LAWEIEREEER, IER SR 2 EIRAG R i .
WEARAE— B B ATE R Z N, SOF 4 RUREAE BRI B — 2, LARS 1k il i s b
AT ARE B AT Z I, 75 SOF 4 b I BLIK & — ik 27— MR B 5 AL s B0 2
LA S eI o
HANEFEERAS I, WA LIRS N T D+(rid) sl D-(fi%)_E i Rpu FEBH S M L Ik
MR — DA, X TR A e ) B e Fr IR IE SRS
HE 0] 73y 4 R A Je B
AR
AE R A AT I 5 B A 7 S, BT B A SR, BRI T A AR AL A AR
& EHUE AL EPATALIE(TAE SOF LMK AT G & R 5. a8 EIREA
F VUM S (0238 PR S HF S8 I TR, B E AR
« JeyER R




AT DL A [ B 2 8 0 11 3% SetPortFeature(PORT-SUSPEND) i 5 A i 1) i £&
BRI, OIS A SR 0 () v A% 2R ek LTI T U 03 M B i R N EEIR A
(VY )P it
SAEFERDIRAS L&, e BB R BT — AR AT S I, e R ER A Al e e
FERIHL, WA P FEM B D) RERE USB RS IT AR, B8 A s R AT 545 RS0k ik
Ao MRS S th EHLEGR AT, DUE— AR ) S BRI BTG SIS . SR/ s 5
(A AL R ot T 1oy AR ] o YO MR IS AT — N R IR, FRATKS A S5 T PE 4 A
4,
USB R G A2 {1t 10ms [Pk SIS [H], LRI B T N, e AN 0T 5 40 nae i (1 3408
I SEAE A — B A AT HR A
gy 1Ry BT 5 JE Bt w] DTSR 2 ik — AN AL 5, AITTMREE R 4E, (HAL e ds A
HILAEM A BRI, XA ey | R AR L iy IR MRS 5 o
AT A RIURME S RGBT DL, R TR B A5 5 R AR NP e .
(—) B B w5 A
PEAALIRIE, USB 1 fl—7Fh NRII(None Return Zero Invert, EJIJG[RIZE i 1) 5) 2 fid )7 %
FEZS T 5, “17 RoREAPEAAR, “0” RoRdPFoAE, | 8 Filt T — AN e AL
B NRIN G, 7B RS —ANEOEE Y, — IR PR s EOR 4 B I &, STk
& NRII gwfith,

01101010001 00110
Data de ||

NRZI ¢ 1die | B i e B B

K18 NRZI Hdfigmiis

N T LGS RIEUERYE, 47E USB _ERIE AU, AR08 B4 ik B T A7 48 A\ 1
YEo FTBEAAE NBRAE S TR AE A M gt i, EEHs i RS AL 1 JedA—A ‘07,
MR NRI D & 2B 4L, Wil 9 Fios.

B M FF

| LI L
>|< Packet Data 4>|
IVEZN
- | LI L
FEATABE < Sync Pattern | >|< Packet Data 4H

J gt Kot

|<— Sync Pattern

B2

) Stuffed Bit

Six Ones 4>{

Packet Data 4*

NRZ| Idle
Encoded Data S
|<7 ync Pattern

NRZI it J5 1) 5

Ko frffiA




P A ERAE DA (AL 10 Bros) s, BT T MBI R, 76 R 20 b 2 ) £
i U AN EIEBIRR S AL AR AR R AT IR, B BN
RPER ST LA AN, FEZRAE EOP 5 S5 4T 2 N —~67 ‘0 fi.

T Akt
NRZI i ' jdle \ l \ f \ f \ / F‘IDOx PID1 x
i .
10 [P

Pl A HERT NRZI Bl db AT s, PUIHBARLIF L eAT. Rl A ol e
A -BMELER) “17, WERE 2™ An— DM ABART R, 20 BLRE bl 2

KL HHENA — ARG, IS 2 WILF 7 EOP Fy i [A] [a] k&, EOP Hi & f5 — Mk
PR FT REM AR A I B M AT T 1, XS DL B 11 P

FEIE B 1 oo 111 | 1] 1|1 |eop|eori
-+ CRC >
Datalfrom N |
MALEZS SR E 4l Transmitter x EOP
< CRC >
BEUIOR I, BT D ) )( o /
A

&l 11 X+ EOP i s 5 AL (K1 5L B

(VIR 5 R IR

s 3% R R Ol 12.000Mb/s,  EHL, B 2R g R I 1 A% IR B R AR 2 Ol £
0.25%(2.500ppm) . 4 £k & 25 i) 4% 100 K 250 WV 1% AR i 0 T, R 22 B A R AE £
0.05%(500ppm) A »

IR R IX %0 1.50Mb/s, AIRH Dl g 5& I L Vi 115222 4 £ 1.5%(15000ppm) .

CLEFTIR R 22, BB T LR S ST 51

« SERHL A R

o P b H I p R PR A 1

o L FEIR 5

. AL

(BRI 5)

TEBE KL DG T, B s T B A — S AR (RIBLBh) o ABTEATA] $ic gl A5 1k 4
(] (P[] A N*Tperiod = £zl i), Hidr N Ak R4 2L, Tperiod S B A — e i [H 1
B 2R R SRR IS ) B o BCE B2 i & 5 v SRR TR B v I P ) AR 1R], JF EL
EATE R AL S AR AT &, ] 12,

o X T AR IE, AT S 2 A B AR A B Bl I 1] g A 25 AE £20ns P, X FAT A —
A BT H BRI 2 23 B AR A (0K 2R S Ik AR A Bl kD BTR —AN kI 1A A0) R B 8] 2420
1 1.0ns N

o P FARIHALIE, AT LR 1) 22 20 B AR A B Bl I (8] 24 2007E 25ns P, T AT — ekt HiER
B o BR AR AL B S st TR] A 20 7E £10ns Y o

TXLEBL A I G AR I ) (1) AR 4, B4 T 2 o SR AR (R AE SR A b TV BT B I ] 1)
ANVCHC, PRI Bt al, S R A BEAL IR 25 5 .



—

Integer multiples of Teeriop  TPEriOd [KIEE 201

#z) -l | -
HE5AA
HOR TRAZ 'l

Bl 12 Kl oy

(e @iy e I E RS
YR SIAFAERT, ATV 2 ST (A O 2 fi 1A T 2 o B AT AR RS . IR
SRR Bl AT e 2 T () B AN DT C P 5 1S, ] R 2 phr i g A1 Ao i 50 2R (R AN T
Bepr i o fedse N, R AN AT AL, it DK B IR 80 ] B 1 4% I PR RS A
PEF= A5
(f) BRI IR
USB AL (5 5 1 FL 28 BT A VF IR SE Dl 26ns, X F— sk USB Al 3 Hi 2, HLif
SE N ERAT A TR a2 B AT B IS BOm S, I HIHAE /N T 26ns; 16t FHEH
45, JLETIE g AERAT A I 5 211 FEL 8 T I e A v E AT A
(N) HL A 1A 5 3 3
X T RAT S S R AR S, (5 50D+, D-)Ir RvFi i R i F R
7-2 7N
K 7-2 {5 T IE

AR C MHZ)
PR (k) dB/ARAR LS

0. 064 0.08
0. 256 0.11
0.512 0.13
0. 772 0.15
1. 000 0. 20
4.000 0. 39
8. 000 0. 57
12. 000 0. 67
24. 000 0.95
48. 000 1.35
96. 000 1.9

L HRAR

FT USB B4 (14 F R AR FEL S, 2 80 46 2 TG Fi R 7 A 38 s PR P IS, D002 el ek
RAEHIN o AEAVFI AR B m LR ZHT, AR A2 4% 1 i T AT

USB S RF— 5 70 Bl (14 L R OR PR T RE AR 2, 380 N B3R 43



o MR ARER A TR EBY USB TNUEHISAHIEN, JE5I0AH R M BRI . AN
SRAFERAE LR (AC BY DO R GE, AEREAN S 1145/ S 3 AN B A8, 33 i T RR A v HL s
Ui 11 o p A L2 B AL PR 1) R 8 TT LS — AN B A A 91 3o MR E BLRE ST R — N B B 4K
{187 Sty 1R A 66 PR i 1

o WRERIRAT R AR L 2% : & BT R D Re 4 AT T i 1 #8E 1)_E T 3 1)
Vbus F3RTGHIUE . fEHUETHE IS, Bl DA — AN R, SRS, el Lk
FA BN R WILABEE R FLes T HELkes, T Thae s & FAMT G 1o & HIAMS
Uiy 1 R REHe— AN R SR, YRR A TR BN BRI, e AU XA o R IR LA . 1%
PR 2 W& 13 Jior

yyvy

el
el
ARG i e >
Iportetrl
T
AT Vbus [ FAN
- B ET I
" : ; RAB W&
R 1 Lunit load - Iportetr]
AR 41K
On/Oir

K13 Rt R Ry

- BaRgES R WA 14 PR, ERME W EZhRE B AT N i LANEEAN Vbus E3RTG
HUE, AHS 2 IR U N FERS, B USB 2 F 45— AN A 5 2800F AN Vbus b 3RAG
HiE, DAARVFIZIE DR TAE. WA USB)IRTHEE 1 o R I AR 264, nTEREA Ui
FHE A A58 it AR O S SR s, Bk P — A sl A A 3

g st -
_EAT Vbus, T 1 # PO X . -
o - e SRERSRFERIS . TEE L
7 41 48 (max)
............................... - .
EATHE L -
A
I——— NS RATR )8
Jo ¥ H P - '
£ ]
On/Off »
e T e
b !
§ unit lnads/port o
- —m= 1T Vbus
L :
™ -

K14 ZEKA RS

AT H G

. — AN S
Switch 1 unit load/port g F4F Vbus



« NRERG R IR R TR #s, Wil 15, ixFh & LT sk B Vbus, 1EAE
—IZl, el E KA AL

AT Hodiii A < > DIfe e

AT Vbus, Hffe—Ap T H
{31138 (a) Pi R E
1 1

K15 BRI s h R

« MU ERARAT HUR R e F s B2 A 16 Pios, b i BIIPTAG IR I5K B Vbus. 781
JeTt i, e EE KNP, (HAPiawcE s, WA AL

ol ——
EATHORD g e g B b 28 i
On/Off
1 unit loa
(max) L*

EAT Vbus,n4% 5 HAr -
}
13k (max)

U RES

B 16 S&ERMHRBEDRERE

< BERThRE R, W 17, HERILRBA IR TR, el PR — AN 7,
JFA Vbus  EARHUITH K, LA USB 42 1A T sl R3S .

ATEAR D - RGBS PE il - IhREB %
—-
"
L —

4T Vbus, A% 1 R J
) 1
MERAB(MEX) = — = ] R
3 |
L I

FTmTmTTS

JRa S LR A [ e

- o i

. 1

S 1

B 17 A%HsIRes%
FERTI, FATCLUFL HUB R S, 1 i B A IR YR AEIX R D0 (10 HL s 73
AT UL o
IR s 1 26 ey s e 2 AR B R I, e ATT BT Se v i kS FU BR 7 4 S00uA, G i



— AR WIIEVCE b R I B R e M B Re, WIAE R ), S H R T A B
2.5mA.

ARSI ARSI, e ZiAT e A RE A i 1 SR R R A . T AT
T RERI B, 8 AR T T R G R A AL TR AN, L i 2K 2+
BN

2 VR A NG ORI (G0 At P M R ), AT T IR NS 2B RE PR Vbus L FRIURN FRL
JE, $E264% Vbus JIT e VF IO HL R P45 22 0 330mV o 0 2% DA 20T A 0% 1 20 Ui H 25 2 B A —
ANFIHE G ) S FT TR, DA 2 B8 B AR MM FOAT— IS ) P, AN Ze sk i) F IR AN e
ao i 11 P e K FIR SR V(A

Ba, BATRIRIR A& B A N2 5 H#

AN BRI — MEL A UL T DI RE BRI, AN Y5 e 04 296 rpy A% B 46 1A T8 LA Ry iy
fto HIEE DI AR B S EHLR S, B AR s ) TAVE & Z%m H S
it

TR I TR 2SI, HL 4 ) H SRR AR 0 A A LS R O 1 i A —NMRR Y IR
JE, ERRBAIAER o BAE HLER VA8 IR AR Sty D AT — L8/ N B IR LA g, DAORAIE ™ AR g ]
TR AN S 5 | RS A0 iy R AR M PR 50 o AR R i s 2 ™ AR e 8, 38 R 0 i L A e kAT
T 730 AR DR, 4 U FEL AR (B0 H s S L AR R e 75 A T 92 1

BNAINBHE B T Ao A iR, P2 HUB L1 Vbus I8 T& #Y /D TAE L,
DAL A 20 5 | FH — S8 PR e

FESNA BN, WSS LRE T A T W, AT A2 s i B, X
FER TS s B S REATIR R o IXRORIE, EA5 o FOERT, A e PR ds BRI
SRR . Siah, fEERNN, 5588 Tl yrRaE, h TARHESS 5 4 bk
CERT N Tk 8



W
HNE BilE
XEMNFB (Field) FIfL (Packet) MM XHEE, MEM Eife/RUSB (Univeral Serial
Bus) Ppille BE XA TS (Transaction) RAFIEFEME AL R)GEBE)Z (Link
layer) ViFedEHl (Flow Control) FIFHELAMEEEMKE (Fault recovery) o AZE PG4
WieE R4 (Retry synchronization) , #8IT3L (Babble) FlmZkiEzsh3# % (Loss of bus
activity) HIMRE.

8.1 fisEfF

B A7 Bl ROE B BRI, EEmARA R (LS, BRAEE N—ANARA AL, B e e
ARAL (MSh) o FELUR IR, BLURIIBAL RV AL 5 BN e B A7 (Y
AL EA R S A o

8.2 F B

i EAMNFELD (SYNC) FEBIFURI, [FD 7B~ R KINA 4542 % (Edge
TransitionDensity) [4aid) 75, R0 FBAE N SRR HHIZE S 4 b, )5 IR DANRZIZ 15
(1 —HEH A “KIKIKIKK” o Gl e ORI —HEf R, i N FLIES DAAS b B ion) 554 A\ 2
Wi o FRLFBOEMFREPHINUE, 7EUGER Y P RAE R R (ZH117.1.10) o FXPFBAN
B Ja 2R 2 PP B A W id, JF HARE T AR (PID, Packet Identifer) [¥7F4f.

8.3 F BN

FEJE LT R A bR C, B AR T 7B e b A SO DUR S i) Hc b X
N TR, EHA%EENRZIGHD AN A (Bit Stuffing) IS, FT A IAH B4 T
4 (Start-of-Packet) Fl{u4ii (End-of-Packet) Z3FafF. WITUE (SOP) 4 FfF & ml b 7B
(1—HB4y, MALEH (EOP) ZMBR1E s 7E4G ik .

8.3. 18R RFF B

AT USBALIA ) 5 7 BB ¥ S IR AR AE (PID) o WIEIS-1i %, AR FI AR 1 270 5
BRI (407 RS 7 Bk o AURR TR HH T80, Jf dibBa & e ds ik 7 e ik R
TSR I A o LR IR IRIARE VR I T BET LU bR A TR I T S0, XL
AR IR B LE A AR (LR VA T B 7 B o L 0 52 By — bR sk SR A A
Ha ASPIDRIA A EATI % E AR, T A /EPIDS .

(LSb) (MSh)

PID af FIO,|FID, |PID, PID , | FID, PID 4 FID ,

El8-1 PID #&3\
FHUFI T Dy REFAE A 2 2500 19 B 4 PID 7 B AT 5 38 I Bt o AT BIbR IR, Wik &
RIS T B, B AR B 2 XME, WAL AR R S g R 1, 17 FLAAL ) AR 0
o pe L2 Cignore) o WIAR—ANDRETBAE (Function) W B T 5 T & T A SCRE 9555
HAR ST [ (A EEPRRAF, WIAGNZ . B, HAEH ARSI (IN-only Endpoint) 4426 2.
BEH ARG (Token) o R8-1FIH T AARRFTRAY, gattd LAk .



F8-1PID KA

PID 7 PID # PID[3:0] ik
Frid i (ouT) 0001B | 7 FEHLBI D REAAF 55 A kb +3 15
(Token)
AN (IND 1001B | ZEZHAEEAE R LML FH S5 R AT Hhhk+35 115

WiFF4 (SOF) | 0101B AR Y A et =

#37 (SETUP) | 1101B LEFENLRN D RERB A d S — A B 4
b+ 5

Bk $4E0(DATAO) | 0011B W HE ELPID
(DATA)
HiE1(DATAL) | 1011B FHHEAPID

EF fifiih (ACK) 0010B BRI TC S B A

(Handshake)
Ak (NAK) | 1010B PR AT e, BURIE B AN R Rk
AE/D
51l (STALL) | 1110B | i FIHERL, s— ANl s 8 il KA SR
LH HrlE2 (PRE) | 1100B WL AT RS FT I B R & 1) M T 5
(Special) SR

*UEMR: PIDAL LU s iy A2 AE AT I K7 . AEUSB EHCARIE IR, S A I (F20) Rik
FoAk.

BARRFF D At bid, B, BT M. WhrIRFHEILRHT262 (PID<0 = 1>)
fa i 7R TR AL XU AR AT G S R 20 A

8.3. 24tk 7 Bt

DHRETRAT o LV E AN 7 B DUREFRAFHuIE 7 BON R 11 7Bt o - DhRE B0 bk Ay 1“7 BE AR
T AT PRI . AN SR VR bl B30 11 044 (Aliasing), I HATAT— AN F B, thdrid
HRLL IR M o T34b, REARWIAGAG 35 U5 ) K A A3 bR 1A 2

8.3.2. 1 bk F B

Dhfigik sl CADDR) Bl i Houhk 45 & Dh el A1, 4 T2 B A i) & th i 72 H 13,
WIE e TARICPIDIIE . W&8-2/77%, ADDR<6 : O0>%55&E T mit128AM bk, Mkl Btk
R4, @ ffhbiid. B X%, & ADDRIEH E X T H—HDyRedil. Ni—%5
fi7 (Reset) AIANHL (Power-up) W%, DHREFSAFAIHUIEERIAME Y Z=, FF H 220 th T HLAE
Fe2g ik #2 (Enumeration Process) 4. DyREFSAFHubl 4% FHAE A weas sk, A w37 e
VEAEAT R 3

(LSb} {MSh)

Addr Jﬂmlu:lrl .nﬂulu:lr2 Addr:: Addr‘ Jﬂn.l:h:lr5 AddrE_

&8-2 Mt Bt




8.3.2.2u [ F B

W PI8-3 7, BT INAJAGL % 1 (ENDP) “yBAE D e A 7 28— DAL VI ik fer s R
WSk BR T i D R0 A, S N EOR D REFRAFE Ao i T BN, A
Fin AR ICPIDAT 5E Lo T I D) B B8 06 200 7T iy 1 OB A — /s T (s P )3 )
XK (Low Speed) B, BENIIREMIF IR 2 P M3 : AL OB BN 24> Mt
IETE (BRI IE, SO MR E M LA AP B 1, B2 W 1D . 4xs (Full
Speed) L E HAF AT LASE R d 22 TIA 164 (R 2 1 1

(LSH) (MSh)

Endp |Endp | Endp | Endp

E8-3 ¥ OB
8.3.3Mi 5B
S 7 B — M T BE BN WL A AN . S T Bk B R KA TFFH
A,  HE AU MR 27 SOFFRT il & 2% .

8.3. 45 F B
el 7 BOAT LAE0R1,023 7 15 Z A1 285y, (H AR BEE S 7. [&18-4 04 2 77 Wornhg o
AT HVE R Y R A2 A8 I O SR AR (LS FEHT -

IMSh {LSb) {MED) {LSb)
D, o,| o,{pD,| D,|D,| D,| D,| D, D,
Byte MN-1 Byta M Byte M+1

El8-4 Hiifv Btk
WA FE SR B R BT IR AR, Bt A /Bt A 1A R I I A2 4 o

8.3 5 M LR

TERTURIRY: (CRC) # FHRAE bR FIEE (b R4 T I AEPID 2 B . 7E B RS0, ax s
FBHOAN A R 7B . PIDAESH CRCINAINCRCIS WU N . EM T Z 1T, {ERIZ%E
ST CRCH e 1M & A R B 4. [RAEH, (EXEFEM2 5, CRCYEEN 28
W R . FR G FIER L ) CRC 1T 100 Y% FRA £ RIXUA 4 o SRIBCRCHR H T O/ 7 Bt
RO AN FRUR, TR A B, HAE KM E L T AR AL, 4
T CRCIRAEFARGAS, e A= s RS 49 s L (R A% A7 A £7 o Bl i 41 (All-ones) Y, S A4
Bl Ik B B WS R BV, > T AR IO ) o vy — S B A 0E AT 28 (XORD, SRJ5, RN
iU, IEH, BAR—rEE. W Fek g R IEL, R e AE ok, A7
(7B e J 1) — P A R e, R AE 28 LI CRCH IR, 15 Lhdsermifr (MSh) 7E /TR 45
I AS . A IL AR I BICRC I B 1 — 107, BAN R A EE R P, A0 251 22 T 6 3]
Ro WERFR S WP B G v PRI IR I (Checksum remainder) AULTHEL, TIAF
TECRCIZ % . X T-CRC, Wi e Bsk,  H AR aref & 210035, X aFEfECRC
M aiaAZE, .

8.3.5.145%1CRC
FRic i T IMCRCTBL, ‘e TN, 3 fj i brid I ADDRFIENDP- B, SOF
Fric B 7 B, AR I R



GX)=X'+X'+1

XA 2 T A 4152001018 . Wi SR BT A AR e # B HERR e iR B, Bl
1547 7 424 /2011008

8.3.5.2%#ECRC
HHE CRCAAF N T Wil 7 B a6 fr 2 0. A2 U ik

GX)=X"+ X"+ X'+1

IXAS L I0 1 3 24 2 1000000000000101B . 41 54> 340 1 B4 R CRCA 8 HEf TC A5 1
e, 1647 %6 4214 £ 1000000000001101B

8.4H4% 3K
XA RbRIL, B AR T A AR s XL R LUAL B ISl 21 e b A 2 B A IR 7
Bo

8.4.15r 2 H

K18-5 57 T FRic it 7 Bedk 2. FRic HIPID, ADDRHMIENDPH K, L PIDIEE T 24N,
gy I R ST 2RI T R ST 4%, HRE R 1 T BEOME MR T R R B
AL o ST NS 4511, X e B — A TR O N AR . U B LAE
RHARILEL . FIAPIDE X T MIhRe A2 ENL B 55 i A PIDE ST ML
BT LE R 2 5%

8 bits T bits 4 bits 5 bits

PID ADDR ENDP] CRCS

—— |

&l8-5 tricfig=
PR, PRid A HE T o ik R B R567 CRC. CRCIFANVE #5PID, I B H
LIRSS 7 B o FR I AT 45 (SOF) A 2 1 34N 715 1) A 7 B4 i T ) £ 45 R (EOP, End of
Packet) FL5E ). W1 RALML AL h) A i2ARIC BRSO, (HEISA 13471 2 Ji AEOPZ 1k,
EHIN KR TCRIN, IR 2

8.4.2 WiFFts (SOF,Start-of-Frame) £
FHLLAEFL.00 ms £0.0005 ms— ¥4 e 14 %k il T4 (SOF) £, wnf&l8-61 7, SOF
A2 FH TR 78 B T (I PID RN L 5 1 LA [Pt - B A il o

B bits 11 bits 5 hits

PID Frame Number CRCS

e
&l8-6 MiFF4AHL
SOFFRIC AL T XA A1 ¥ (token-only) 55 2%, & AFFXS Tt (1 7 b A ff 1 557 14D F i) i) o A
I%SOFiC S (Marker) FIFEBE ML CUFGAELL 2% 10 T Al Th RE S A1 # nT i £)SOF £ . SOF
FRACANSAT A B T B P2 AR s R, R REARAIE 1A (AT 25 %2 P B fig B A & 3% () SOF
HRAEW LR . SOF, A3 2N I TR RIAC. (Timing) 15 5o 24 Th g H R0 2 SOF K P1D F I i




B N A SOF o St i 1) SBURK 1T AN 75 238 i (#5228 i Th e, A7 XSOF
FIPIDEERY 5 ] ZBEWiIERIHLCRC ., WS IhREBAF 75 ZLBEAMIEL, & 2 20X PID AN ) [a] R A8
AT NS o S e e I TR ORI B8 e ) 75 B (1) A i % mT LA 2 SOF 4,

8.4. 35 ¥

WEB-7fr, HAAHPID, dE A D015 Edh M HdE X MICRCHI . A 2027 (1) %icdh
£, MRIEAE FIPID: DATAOFIDATALK S . 2FhEi PIDSE A 1 S R AU V)47 20 (Data
Toggle Synchronization) (7:258.6 9 #23) 1fiE L.

B bits 0-1023 bytes 16 bits
PID DATA CRC16
f |
&l8-7 HiEmmEX

Bl I LR A RO B . BRCRCAGHE I X b i # s - B B A8 2], miAEE
PID, ‘& H IR 7B .

8.4.41FH,

i8-8, EFEAXHPIDM . 48T SRR 5 Bl S %5 PR, BRICTE R R EE i
B, A Ekda 4, WidEH (Flow Control) FfsE il (Halt) 454, HAT S HRzH)
LR ARERPEFES . EFLEEFSMWIEFRA (Phase) R[], tHAT7EEL
P AR B R Al o 48 Tl AN 1AL BS I EOPH & B o i A bl it 15 &
IR TS S, (HEH LA E S HMEOPL 1, WIEHIN AR, H kL2
o

8 bits

PID

Kl8-8 EFf
A IR T
® ACKZE/REIE A M Fe sl gl 7 B LACRCHS, I HEWEPIDWIERIE]. ACK
TE R ARSI R824 FA7 (Sequence Bit) DGIC H3% Wi o5 fig 196 52 Bds (s ik,
B I PRI, AH A T PGS TAH 2 A2 3[R 25 (Resynchronize) (7£%:8.6
TIENPEED EHE . ACKIETFA5 5 JUE M Tl bl 516 FINAEE (55 34t
XFHINGES, ACKE EALIR[A], iy b sl v = 45 00t Th e R AR [l 5

® NAKEIRINAEMIFA S N TN E G Tt F55), sl Dhre il e dm il
FIEHL TGS NAKK M D BE RS A F 55 8 AR (B, slref 5
S5 (AR TFIARIR [l EHLRABER HNAK Tl 3 i, NAKH T-E&oR D agH
PHE I AR AR, s HRCEE , (HR R 2L REW LA T EHL T B O N 1 A& i ek
Kt

®  STALLME A ASRICHIIEIN, ol 75 5 = 55 1O Bt I AR 2 e D e az ] (L
8-9fN1418-13). STALLR/RIIREMIEARE LA, B8 M, s AN SR — M
EWR AT N HA SCVF EHLRFISTALL .



STALLIEF & & H AW ARG G2 — BN, &8 E T 5 CHPCR HE
FFIE (Halt feature) (K, FRA “IHAESTALL (functional stall) ” CEEFERAEAEX LAY 1K)
FOE P IEA YD . DIBESTALL IR B2 “ A4 STALL (commanded stall)”. 4 [F] 71 5
O PVEAN AR K, iy & STALLKR AAE AR >t 15 B8 T iy 1 (9 FEECREAE () B it dn S
e E o B RS, W) BB A 24k SR RISTALL, B 25 | R 5 1 1) 4 Al LT
LA R

WIFRAE1T8.5. 2 PEANBUR A HE, 55 —Fi I LFR A “ B STALL Cprotocol stall) 7, 11X STALL
o T4 I 1 P — 1 o PIMLSTALL AR i STALLAE 2 RN RE AL 1] L 2 AS[A] » P STALL
{EFE 4% (Control Transfer) AR SCIRZSHY B (Stage) #ak[H], FfH, STALLA&MAE R
— BRI TR L GRS FS) . 1K R B3 2 K 4 2 Dh e STALL I — M1 i o

8.45#F A% (Handshake Response)

FEH AN I BE A L 2R 4l A3 8-2 21| 2R 8-4 T 41 AU (1AL S8 7 IR [P T« A2 A7 1)
EFHRHE ARVE, T SRR R B BN R 5 R AR T Wi bmid A fE B D e
TR B B AE T AR, WD REEAER A DRI Bl R, BE N —AMFRid g 25 ot

[ZHEP

8.4.5. 1 h REBBAF XA AT 55 R
R8-210 75 T NRE AT Iy X AR (10 S WM mT RS IR0 2% o 2 2R ey 34 L b AR A A,
ThRES AN BE AL EAE, ek HSTALLEUNAKIE F. R IhREFAFRE R A, etk
. RN IAR G AR IR, WIZhRE R AN 2 o

K8-2 ThREHRAEX 4 A\ 55 1 51 N

WCE AR LB IhfeEpE I 1% Thieirkae ik g | R sh1E
Uity 1 AR EE R AE P
2 AN N AR
i H A AN RILSTALLIE T
i BB i RIENAKIE T
1 BB At RIEH A
8.4.5. 2 EHXT I A5 &

F8-34 K T EHUH AN S5 . BN AER PR 4R T ACK. W =R T it
WHIBEA, CIEEHEE R LN Z . WR EVURGE NI REFSAERE 2 50, W) (T2
PR HY R D X AR AR, I H BN . ENLRERR A, JF HAn s
P SE BT M R, ) SE ML 2 Kl O R HEACK R T

#8-3 EHLIAHESE K EIN

s L BIR EHLRERE A EHUR 42 T

it N/A L, AN
i i T i, AN
i At HR M, KIEACK

8.4.5. 3ThRETRAE X T H &5 A &
Xt H FH S R T2 th #R8-4K /R~ . RhMid M T, Dhaei b s s, vl LR
[F] = Ff g 2B AT A — B o BB IR, THREIAEAN IR PR T o an R A e gl




SERETCH ML R, 1 D e ST IR Ak, WD RERRPTFIR MISTALL . Wi sR =55 1E4E
FEE I P AL D TR B ARG (FEAR8.67 1 A PR fitiid ), A TIREMIFRIFIACK, JfZ 54
o WURIIREMBAERENS B2 Bt b e BRI 218, 2 IR IBIACK . S e T i 4 Jid
I, DA e Z B, EIRIFINAK,
#8-4 ThREERAFX R H AL B BN GRALSEIBT)

LA/ TRDRIREIN PR R EERRE | I A7 VT DR nT e | DhRed Ak [l
{08 s =T

= N/A N/A N/A o

15 LA N/A N/A STALL

17 WEAL i N/A ACK

17 BB = nJ ACK

13 BN = 13 NAK

8.4.5. AThREER AN I S & [l
HALHS w TR R ENL-Dh R A s 2 55, SRV NI AR A 1 B R B AL A EAL
WP . — USRI AR, THREIRAF L A 32 5 . DhRE A AN REXT & 37 i FISTALL
BNAKRNZ, JFH., B IhRETRAE 32 b ic Ja A G o don S 4 ol g 1 W 381 7
ALERIE, B AN S HA N,

8.5FH &
55 g M PR o O R M ARk . A 4FPom D287 HkabEE (Bulk), #i (Control), il
CInterrupt) F1[A2% (Isochronous) .

8.5. 14k AbHH 4

SHE AT =45 24T 2 LURS SR IR TR Py 77 A S URI D B 2 D) e ) TG
RILIIAES) o EIB-OFF 7%, HACINHSS S thbsic, A T 10 M s = I AH P 45
TERLE IR 4 0F T BRI AR T3 S8 e, M7= 28 7 B S AL i W A
HOE %

frid

HiE
ek

e

A

[ 8l [ s
K(8-9 HtubHEEESA%



R T HMA A A (I, S A RRIC . DhRET A I ek [ £
B RN GEIR B, DR [PINAKELSTALLYRE FAE W24 . NAKZR 7R THHE 42T AN GE
IR AIEE, T STALLER 7 K A MG 45215, FRZEUSBRGRA: T . iR =N R S50
EHR L, W'e HACKIEF RN E . WA EHE i EVUAS IR AR, e RBHETFL
hfie At

ENER L T AR AR I, e e — A R R S e AR S . i R
I ThRE AR AT e R, A BRI = ANMRE TP —A -

® ACKZR/REHE W P E], AN BN URGE T~ — MY

®  NAKZIREUEHICHHC R, (E EHUN % FBr AR Edhs Iy B Th RE AR AH AL T e
BRAAR BN A (BImZEeri) s

® R R 1k, IR [FISTALL RAT Y BN UAS EEF il A% 4ay, D0 DO RE AT AT R 5
AR SR AR B dls A CRC e LI 784, A AR IBMEAT 92 T

F18-1015 B T Iy 7 A5 FN A PIDAE et s A s vh R v o 0 A0 1) 20 2 50l ) Py D) 4
(Sequence Toggle Bit) FIDATAO/DATAL PIDIffi FH ik # . 24um 1 28 e & A
(Configuration event) (Bt & FHFAE119.0.1.5819.4. 50043 e ) (RN, ok Ak B 11 #47) 45 it
FPRE AR A DATAO, iy I F R EEHE D45 AN JE A 8 Jo A% 26 BN RPHON 1) B e 45 R vl 46
(iR

HtaEs | ouT (o | | ouT (1} |--- I OUT (o) I
DATAD DATA DATADM

Htt 4k B | IN i1} | | IN i1} | . I IN or1) |
DATAD DATAT DATALH

&8-10 #tabFEME
T2 1 B AR A B B A IR 5 — N1 55 DATAO PID . 55 — 1) 55 {1 I DATAL
PID, FH., ARG kB IE R I o B 40 2 S5 HR 4 ACK Ry B2 A 1 K 1) 480 i %
W 4 B f R Creceipt) A& I (acceptance) TV (2 0L258.6715),

8.5.24% & 1%

FERIEIE R D2 B AL HVRAS o RS T A L PR b L A5 ST IR AR B
Z IR IEE Y B AEENTR B, N A5 T 1) D RE AT R il AR {5 o 2L 5%
FERG SR Tanth, ECRAE A2 i i AN far t (KIPID . P8-11UaH] 13 v 55 (1A% 5
FENT R R AT S 45 (B N A A3 T DATAO PID o W53 37 1) T B s 1 0 2 1 52 4 7 454l
FFHIACKRA, W R H R, W) Z 37 8l AR 142 T



COE¥ [ e

Ei8-11 il HE %
FERIAEIER BB B R s, > BLE RSN S 05 M, ST R Ab BEAE %
AR IO SO o P PRI B B HL 1R S5 55 8 o 2504 A R PR 7 1 CRID e 8 N 4 Pl
H1D o AEECHE I AR P 2 A B A B AN LT 1R AR SR BUR AR E . i Rl 1 B
R TSR E PR GO, BRI RN AN A PR i N B
HiD o AT AR BC A T AR A d i ISR 55 FR R IE

PERLIE FPRE I BOZ e ) e m— AT o ARSI B LI i T PR B B ) e 7 1)
AR ZIRIR, JF HASUEAE IDATAL PID. Biltn, 4n SR &t b B it < 55 K ey, RS
R NS5 . URIE IR IE PP B B B A et SZ R BRI  ( Hida AF
G5 R BRARASB BOR B o BI8-12Ud W 1 8 55515, Hicis it e (02 RO M 1132 5 1 471 (R B4 PID
I DS S VATV G IR L

i TE R EE RN EE AR B
— e [ ™ ! Y
i=8s |55umm || ouT 1) ||Dunm |_.| nunm:ll IN (1) |
DATAD DATAY DATAD DATADNN DATA1
fEdliE L serwew | owme | owe ]| omen ]| oure |
DATAR DATA1 DATAD DATANT DATAY

2 1T i s kg
= A 1T A 1

| SETUP {0} | I IN {1) I
DATAR DATA1

Kl8-12 RSP
2 ] ity 1 A 428 1A 326 (A Bl FOIR 2% B BE b A 26 STAL LR T (R I, 2000} LA BTG %) b i
15 )R [MISTALLYE T, E R E @A PID A 1L,
Uiy B PIDZ 5, AMNIRFISTALLYET .

FTHETH
£33

85.2.1ILHMRELER
RS B U HRAE B R 0 SE R B AR B 45 L . AT BB IR [A] = Fhgh



® P RIIHIE R T s

® i IPIIBAETE I

®  IIREAMTILAEN TR 2.

TEHOIRAS SO AT RERBAT 2 L J7 1] o K8-DMEHE T k— P T fa B 288 . i)' A 1%
FEIR A B FR) < 55 R B0 I AR B RS AE B o TR T F e A%0%, EHAEIRESHY BLd 55 £k

P AR AR B KR 2 5, DIREMATAE 4R T IR [ERAS A5 R
#8-5 RA&Hr B

RS M Y PRI B (EHER AR | BHliELt (ER TR
D e 56 m E SN kel ACKHE T

DhieiB i —AM4 | STALL 2F STALLZ T

DhRes AR NAK 7T NAK{E T

X, SRR R AL e AR UR SRS B EAERX — A s AR F K
FEREE L, (H)E, DhRERAT AT ISR K LA N SR M RPR S B W2 T ok NI
HE R E R TR T IAERPIRES . NAKBLH] T D REF A FEAE 55904, I H BN
AREZREW Br. ACKULH] T ThREFMAFSC IR 2, HERIF THAFE< . STALLUH] T ZhRE
TR DUE A Wi € S R 2 A R .

XFPEHIS, EHURIE AR IC 2P HE 8 UR SRS B ThBe s 48 T ol F K
Kt f M2 AU I FEBUIR . NAK T Z RERAFIE AE 5548 %, IF H NN AR REEIRZ i
By IR R KE RN G A L 588 MISTALLR RIS A REE e 2 . Thfg i1
Fr EHAEIREH B Hi W DLACK N o WERDIREMF A SIACK, e 54k FHr2 (AR
ShrBeh, JF R BTN AMARND, e R EHR [P KL R .

URAEE R Y BURLR- B IE O IL B i SRR [ PEAE S I AR (WL 198.5.2.2) 2y i
ZMEHE, ENAZIRPISTALL. QRS G EAE B b BORIR [BISTALL, X TRl
R B REEHT BL

8.5.2. 2 [ A KRR M B

P2 A T T LA S VT A K B B IR AT 7 7T A8 K P8 P i I AT P L Sk B A (RS 45
P I RSO0 2 S 22 (B0 o 244 P P K 4 R [0 B S LRI, ) e Fe e I8 42% 1)
HR ] — AN T ALK B (MaxPacketSize) [ LA BB B BE I 45 ke . o SR e 4 g 2
B ALK (wMaxPacketSize) BEEfr, ThAE PG IR ) 22K B 1140 DL 22 W B0
W BE 14

8.5.2. 3% W HL M HEE L (Error Handling)

SR NS5 I ACKYRE TR, ThHEH A LR 45 2 A Tl X A 1) LR 27 i A —
o RIS PG IR 5 — M5, Ul EHLE] (Toggle Retry Mechanism) ¢
R 2R P AR iR TR RS UK . TR I ACKOE Bl I B i i 1 N =5 45 Bt AN Re AT
)4 T L g 26 2045 FH 5 — R .
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J DAL B 5 J i N (1 N LR 23 RIEACK, SR JE EN LK A it A ic LUR B A RPIRES
BYBLo SR e A OAS B 25 oROE B BEMACK ,  THREMSAEH- 47 5 A LR M B 8
FELARRERASHT BUR T A0 o T2 5 W BT IX Aok AT RG0SRt 3955 EIIACK
BFHUR, WU AZECIRZRE o B 5 d m IOl . 198.6.440 TSRS X PR 4l 0

8.5.2.4 ¥EHIEEIRFIFSTALLEF

{23 R A LA 7E 5 A2 rhORRE Ty 4 F I RO [ STAL LA T O 8 ) o i SR BE 46 A i
SERFRA, ER L R A () RAM BRIAISTALL. 5 IhAESTALL IS i
A, PHUSTALLIFAE REE&AR . PHYSTALLA M — RSS2 5 F— A i 4%,
LR AT A g N i T 4R (I STAL L B4 38 1 1 20 37 T 45 i 14 1 o — i
K, PHUSTALLZE 7511 3K 80 H BB R bl BE A T B AR, X REAR AT k4™ J USBI SR L
il

Jih, R TE R ASCRF DD RESTALL, (EURAERAE T . RO FEHIEE LRI RESTALL
RREREMENBFIIRES), PR — PRI O I A2 A 1 (A 2 S 4 g
STALL, &2 RERE 1ML B B BB T BR A1 LB AR AR . 2RO R PRANRUA 45 A il b
S IR AL AR PR T DL 505 o BT IR e S R L A A D REAM? L ARr A, 5 4 i i 11 G
AR TR A T N T T T USB IS SR EZ AR 55

8.5.3 W4

Hh TS5 T N B A e — R ARR IS, DhREEHE TR (A1 E 0, NAKEESTALL.
Ap SR S D AAT R I R AR S (RGBT S 55 1 mh ) mT i [e], R Al A A0 B0l AT HLR
[FINAKHE o AR AP 1 R4 R AE B 1, DHRERRIRE IR [MISTALLYE T AR AP Iy
FEAERFRAS 1N, DHREAAT S A R AR (0] A5 S o A DA e B B i S, LI 2R
Hen JoAE A S W A ACKYE T, B W RS A R WA IR [B142 T 1&18-131d W 17 r
F 5K

Frid

HiE

B+ iz

[
= 1A

[E#l [ Wreesns

RI8-13 oI5 H X
S5 1 SR SR P o 5 LRI 1, A 000 R U s . S e B

11



RN T H A, It AR EE B . R ORI SR vl B R %
T B LB S A, AN AEUSB R GE R AT B b i 4 A2 1, IR B D e 1
A3 HH N gl e 0 32K v T R

FHT U3 2, A W 8 s 1 AT e B S0 44k I DATAO PID, HAT Ay FiTE8-10
B (R4 b 2 —FE

Ji4bh, R AT R SR O BELE [ D e IR A AR A AR S BHE H . TR AR, AR
MR BYOE R ENZ )G, EAE R TR A SSR B, Bl DI #R N % AE . H
A T I A\ S 1 SRR R e

8.5.4[F D #55

wnE8-14fr7s, [ (1SO) FHEAPRCAMEIEIN AN, MaATET A THUK 5 s
ARG, A I CRIA) BCENL Char) AR IR 8 B AT . 1ISOF S5 AN SRR T I A
s fE

=IH

| IN | |nu7 | iR

| DATAN | |D.l.TM | HiE

C1EH [] Weealtr

Kl8-14 FFHESHHRX
TR B ER B2 ZE N 1% BE 2 DATAOFIDATAL. 1 £ B8 E AL I 2 IV 1% H k3%
DATAO.
ISOH 55 A SCRFVI NI

8.6 54 DI #: [F] 20 M B

USBHE{IE— P LHI LRI 22 55 55 Hh i & 36 2 RN eI 2 18] AR 8t e A T 20 o S PP LA A1t
— R PRUE K% A8 AT WS IE A H RS <R 55 4R T A I i . [R20 3l 1 DATAOFIDATAL
PID, LAy 5 W T4 32 s R AT s 0 B0 ke s 37 (60 A P 1 56 ko

AXHE RSB B 1252 B0 5 LIS 0217 T 1 S5 a0 PAD ) JCAR Bt 1R ik, 420 i A3 A
Pl o A AEBE Kk B BN AR ACKYE F- (I, RIRAS I P A Ve . Bdis kb s
R D IHE F 45 FRLA W RHE RS E AT A7 o A8 (0 [RD AL B A 545 2 i AR 1k
ISOFGIEA S REE V)3 7] 20

8.6.1 Eid B FRICHIIEL

A2 A 1A A SRR B AL AR Th RS 1IN . i PEI8-15T 5%, EALIR Th RS
AT, FSERE R TS o 150 ) L B R BRSSO L o D RE B 6 25
ZHARIFIRIIACK. IR & IR, & AR B I A, DLE MR AE

12



I R 5 4 T S 05 L.
E1 &

SETUP

DATAD

ACK

K{8-15 @ rAI4hfk
8.6. 2/ I B8 5%
KI8-16 Uil T PN I S 45 (G Ul o 5o T 50dl R 3% 4%, IX R 7R e AR ACK IR U1 1 K
DI P07 o AU B A B S I A A, JF B AE PID AN LI 5057 (1 A i (B AH
VLI, A DI P07 o 3% S5 e I B B A M ACKIR A D) 4 LI A7

FERAN S, Bl Ui Rk 2 I e (ZEBU AWPID A 4 i 4y DATAOFIDATAL) #:UK
PP, AR A AN RERE 2, BB AU INAK, FEH., RIS R g i
PEARFEAS . WS e e 5z, IF BB 10 I 7 FIPIDAHVC L, Ul i ez, JFH
I A 4 D)4 A BT 0 P R B A 11 2 25 AN 1 A 8 A N2 I XU LB AT

DATAD DA Ta
S et
OLIONOE 1O
ACK ACK
| fEE | +1
El8-16 FELZHIERE

8.6.3%1, BAEMNEERZEH

WEREAEANRER L, BE A R AR, Bl KR A 175 D0 A HENAK BESTAL L2
Ty BT (Timeout), JFH., Bas R AVIHILI P47, KI8-173H] 1 H 55 R MINAK,
RIS Ol e AT AFACK YR T- BB I #HORE ™ AU BB 1 . A I EIACK YR
TR READIICI PP A7 o JEE5 RS SR Bt 00 95 55 (8 45 A i 4 R et 1) I Az
WD IEA DI SRIGF SR, WERART), K51 A ak s AR s I e L i Dl e o

13



DATAD DATAD

b
HEE
MAK

i B EE+1

1
P

ACKH

E18-17 ERKIABHIARI TS
8.6. 4N HACKEET
R A AR TLC B ACKAR Tt 1) M 001 108 545 2 5 ) o 1 3 i o LM — Q3. 41 I8-18 97
R FREE BRI ACKAR T 153 K326 e R A 2 T BT O 25 [ 20 o K HL R I B e
AR, AU Ehl 2] (2 RACKIEFHIE

DATAD DATAD DATA1
g pai
(&) Fa) (&) 8@
Falled ACK ACK ACK
&k Eixi (EED fEiEi+1

Kl8-18 EIRAIACKIIIRHKIZES
FEHSIEIT, BET15 BRI A R ] G RS s Al s B ok L TP . %
Wegs SR T IERMIEE, (R, RIESANIE RS R Ih R % T . /£ N —ANFH%
H,  ROEAR E R AL FHDATAO PIDIFSE T A « IS B P AL FEEPIDIG AL T, 142
B gs ki e LA 2 T IX AN o T e 25 3 b A A0 AN DI LI A7 o 8K F5 B lic s &
JACK, A1 R 1% A A F R A 45 Il T o ACK IR 13 A% e U4 L 40 o A
LIk, LN P )R, TR IRFED T .

Bl A s D AU RAEAT: ] e T X 0 Sl L M1 51 I 100 555 A 38 R B A ) CRRL TR BE R )
HI -2 p R 3 (Underrun) 4 F45 )8, B5odie a8 4% AN REAR 1A FIAE G i i 2dle o b it
e HENEdE T, EuAUEN A e e (Bit Stuffing Violation); KA 15555
OB 5 D — AN (TR DN AR %, AT PRAEWCES AN 2R B 70 I AR I B o IR
AN AZIE R 3% AR CRCAEF S ™ A — M k. i “IR” CRCHIIM U i ds
RS R

8.6.51RIEH 5

USB AW R BE K5 5. LL12.0Mb/sk A5 5 144 (Full-speed) F1LL1.5Mb/sk 15 5 i
% (Low-speed). 7ERA# F4T (Downstream) {55 th, HELRussh b AT HA K &
sty VR R AT B IS o XSt FEMURI B RG4S T il g o 0 Rk s e
FI% e, KE8-19Ut I T —ANEHLA Hbric A2 TF I BB R i N 555

14



sy SHBTAEERED S5 38 2 IR
L A AR i
SYNC PFID Hub setup SYMNC FID ENDP --- EDQP
A AR a
SYNC PID DATA CREC SR
cmsny ERBTFERRLD BEE S 2 A IR O
- , RS EAET i
syNG | B | Hubsstup | SYNC PID o |
Kl8-19 (KIS

T A2 BT B 45 1K P AT AR5 20T 2015 % (Preamble) . BT R2PAE 5 HSYNCHIEL 5 (1)
PRE (Preamble) PIDM—— —## LA AKI% . LA UIUEREPRE PID 5 Jiry HAthf)
USB# 7 #R8 i] LLZME &, 488 UK R E S . fERTRIEAE SPIDISE d G, EHLA 20
ERF R AL [A] (Bit time), 1 G I) 4R 2 25 00 250 5 F i 20 IR e A5 e B2 1 g 11 |
(JEE 2% (Repeater) ThA. 7EIXNHLLISE I AIRE L, S22k 28 AR e AT ) 4 Ik
Ui BT e B IS IR o SRR 38 AR AR 4k 38 S BG4 R 1T, M 46 o i S AR ki
FI T R TR

R RN R -
AR R AR IS RE P RO, JF HaE R e N TSR e as i 1 AR b IRk

2.7 N AT AR LA U] 4T T A e s i 11 (R H 22 o X RO AT DDA (ki)
T

AR A S 8 i 11 i 13 22 b X AR B2 BIEOPIN 4 ok b, JF HUE AT [R5 5 PID# Al 5,
A IRPHTIT

4. PATIERANZ SR LA w1 2 A T S A TA PR 50 o

R AF 5 2 LLENUAMRIE AESYNCIFA 1, B BRI R 7. SRS 02l
End-of-Packet (EOP) M4 iR, U A FRO SR Lo S W7 T I 458 LA ] A A IRk 1 6
Ho SReds AN EATAE S Ui 1 s MR 4 A5 5 E ATy 1o — HE SSVFIY
AR A 3 0 25 4 o v 2 X B U8 4 (Commonality ) ANk, AR 5 i S L6, iX
(R R

® it (Payload) #iPRHI7E 2847 1 (TG A5

® W RIS (AR IE SO
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® (i &AL SOF.,

8. 74 R AR

USB AV AT 5 (13 213t (End-to-end) (RS X FUlAE AV = AR WS 5 2 LIARR . XA
i ] SIS DU B K R BE AR R R NS T 55 R A R R IR R I e T o B, 5
55 T B v P B T S 5 e A A AR I AR R P vk S R i () B e e v .
TR ES R 5 (Bandwidth) FIZE45 1) (Latency) BRI N, & A foirdkAT Bk,
LA A LU 1 FR R A 8 e ) 7 RS

8.7. 1848 P
USB/ 3R AR AL E]: A3 7836 &%, PIDKIGAI FICRC, A3t 78iE 46 157.1.99 72 X,
PIDfiRLET18.3.19 5E X . CRCHYiZ7ET118.3.57 % X,

FRSOFARICZ A, ARMTHCEN A HR IR (1 CL A A A5 R 22 e 025 3 B A T ok 1 s sl A
(7 BUE B 2R8-6FIH T HHRAMIBLE], EA T3 T A ARl SR P AL 2 AT L AR N o

8-6 AAEIRAEA

FB BHR I
AR RAT PIDIZH:, (7378 g
Hudik fidf7s, HilkCRC BT
i FI3FE, 5 CRC B 7B
LA Fid7e, HdECRC L

8.7.28 2% (Turn-around) /e

WA ENUEA S K RS DR R B I B R 0 . AMEE @ B 2 AN &1 R

(o A R PP IR I IR 2 R, HIAIUSB I, BE #A 5 HE 00 M 3% 28 % 58 40, R I ik
S RS TR BN 25 o0 1 T 2 /DA, X B IR AR Ok Rk R LR 1] . 24 EOPIH)

SEO-to- ‘0" LIS, TS ESFFURTIEL 14 SOPIIdle-to- K Ak e gl A6 W 28] 1) )ik

b, AR SN LT I 28 (Timer)o 045 B 2k RN 8] 5 SOk Seb A A i T 1
1R ZEIR (Round trip delay) i 5 K ¢ 2 W 2 L3R (Maximum device response)( I, 157.1.18).
WA R LS AE I DL R I T R N A W BN, WA R A R I . USB IR 4% i I

(Timeout) (AFEHTIIEOPHILE AL ) NAS DT 1647 (1) ) ) HLA ARk 1867 [y iy [a] o dn 2R 3=
HUARHE I B I s — NS RA A, & U2 R MR T AT B & AR I 1 N — AN 2 i
/D B L 18N [ IR ]

U P8-2017%,  BEAAERR LAY I A 2 18] s b A2 T I A 2 18] 4 FL e PR e IS i
FWUAEARTCAN RS N AH 2 1) e AN T I AH 2 R T I 48

IR ENCBIAS AR AR, B ATER N IMARICZ TS o 1X— S A (10 10) [ BE 6 DR
FHA R EILEH R EOPZ J5 32 BV AR«
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— —
gt =

[w ]

— —

= BEE

KI8-20 WLk AT AL
8.7. 3K IR IEOP
R EOP LA AN AR B, LUR LR 15 55 45 (1 AL AE ML L & e &l AL frs B 2 w58 e 4
RRAEXAE LS, ER RS, I e IR E S S 1. B EOPIIAS
P IXAE 5L B3 N IR EOP 1A 2 I0 A MU iy 3 CRCAR I L . (AL ) 8¢
S5 1647 42 1F i (I CRCHEZ o AR H A% o)

EHUNBERE LU 175 SUAE BAR IREOP . Mt & A B — MR B A I, AR N A5 T
AR EMURIE N —ARIC X PRAIE T4 BN AEAR S B I I, e ANRELR [ 48 T
WERK AT IR INEOP,  EHLEUR AR e R 455, 1B BERI T —Mhmid . WERBEE A
WA HHR FEOPII B R (i 40, ENUR Zus b, JF HAR IR T WA AL
TG T IR AR

AR R R I A, e BOE W RE R T A IR IEOP I A5 A 16 (. Y I (8] K 2 A AT

T JE 4K ¥ EAT (Upstream) JEAR Ho Q1R A LAE L6 0 B (14 Ve P9 AT Rer il 1) e e e, JF

HBZAE T2 WARES, WU RUR R —AMric o 5 W F LA S5 A 1e 26 46 AORIE A0 F) 9

RIBIT o SELFI6ML I TR RAE 124551

® G NEAFRME Ui DA R AR E I, X d LRI LR 6L I 8 1A 3R 7 ]
B SEAC KT I T B (B BB PRAERT;

O NIRRT R B B TR T B I

VT B I ] B A2 ) T 55 PR o 0 T4l i 5%, EHLZIAF 15 16> AL IR T ) T
REH55, EIERF 16 MR AL I A] o

WU N B A EVECRC VAR A, W) B e 0 /2 5838 I ey W B R R —AMhad 1
SUN LR TISIA

8.7.4}BHT T4 (Babble) RiEFIHEHER (Loss of Activity) HIRE

USB DA fi Azl 4ot 11 B B b 45 A — AN EOP B 5 2R 7 It 1) 45 2 i AN &b T2 PREAR S I 25 14
M

® AT (LOA) ik HSOPK 2 Ja mekii= iEah 1t (Lack of bus activity) (R
—HEAT Y w3 KD I HARES R R A& HEOP;,

® I TPLHIIA A SOPL Ji sk S — H PR fp i A R L 48 i 1 iR 45 4
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LOAFIBabbleZs i S £k B NABLJs) B R N — Mok . TCieWb— /Nl e A T8z, 7+
H i bR . VE A ST IE B IUSBE T, Sk ds 7 T TA AR Tk &2
Babble/LOA. i i fi et () Ha 2k 2 4% 1 b 5 USB B4 A i3 G ik, B LR BT AT ASRELE I
45 58 AR TR US B A Fe i Ik — i 25 R (R 2508 . 22k %% Babble/LOAMR AL 1) 41 15 7
T11.8.19 5 K F.
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)\ USB 45488

USB & Rl 53 = )2

o B R AR IR OROE B 1 R e

o T2 A B e 11 15 AN [ i 52 TRD PR 5000 e i 0 A R 11 ¢ 5 1 A
AEEAE I AL, e T B A A VR BRSO i (Sink)

e BRI DIREH AT R et PRt tuan by, B ISDN 4.

AR TR (12 USB % i) 2 1A 0d F s 1k S 4 o X8 PE 5 B A B 4% 1
RFSE DI RE R 4 FI TR i el L e 24 5 E AL (host) IRTEAS
9.1 USB B&RE

USB #5451l BEMPIR A, Serp—283) T~ USB 45 ML (host) SR AN E Y,
M5 53 h—285%F USB 5 #R B2 N IK, 33X — 5 IR [ 5 2 IX Se 4k EARE
9.1.1 SFERBRZRE

AN REIR KL T I USB A IRAS (LI 8-1) o 3% 8-1 JLARIXLEAL
BARAZ AL C R

VERE: USB AWM FAT3E 1 (upstream Port) {3k —ANEAL (reset) {55
AT A AR . 2 reset {55 8 MURIIHEE, USB a5k LU 547

EE |l | KA | S| RE | B P W
7 D R R A SRy PR s

= A S S S | WHmCHEEREO AR, HAdR
K.
S S | W CEEEEO I H O MR
4.

S S W CER R, . R
{EL A3 e M ik B o6 AR SR A Ak vl -
hik.
| wmcEEEsEO, O, e H
SrHC T E— Mk,

I A
Bk CIER R L, . IR A H.
I3HC T ME— Mk, A
B T RE A
— S S P B AER /D 3 2 LA BRI B B 2 i
3, B b Wi,
B D BEAN AT .

i i A

P P i A

i
¥m
fim
¥m
>

¥
¥
o
o
o
N

hau
hau
I

F£8-1. HE (TN WEARE
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USE HEHHEETE 1.1

B

Blo-1 ®&wEE{E



9.1.1.1 EBRE

USB e n 3245 31 USB 42 1 Bl ML T I, USB 15 2% Ab 70 W I8 1) e 4R
ASACIEAEAFE VI Z o AU ] A IS LE A IR A (1 BRI 5 A
9.1.1.2 JnHARA (Powered)

USB 15 #% I FELG T SR 1AM FIIR, i m AN USB 32 I ARk 2R ok . AR
A8 FLIR T USB 1 # AR 1 1 45 FYE X 11 (sel f-powered) o RV F 45 FLIE S ¥ USB
WA REAEIERE B USB D LART n g L&ty iy, (He T B 24 b USB #1154
REM A 1E 2 N FRAS (Powered state) o MMM VBUS TV 4= EAE M T .

— B T REAT BESCRE 48 FRIEIY,  IRIHE S RE MR i . 7 — 1
SCREFCA IR, T o) — SRR G T e A R H A R N A RERRAT RS
HL S R R S ) 2 38 5 RE B A& 2 (configuration descriptor) K MRET. 47T
Ry FR AR 45 T OB AE A B IRAS ) FB 0 Bl S e tE o o Ve W AR AT AT IRk 5028 e
IR BE RIS, Beanint: AN A Za i R aUBag, R — NG & 7] I S A
2 S RS 14 B R FRLE 75 S gt A2 8 B A AE P AHSE X R AA VBUS 13RI BE IR 5K
{H. WAL KBRS, e TAPRSRAFZER . R —
P EAN SCRE— P AR 2, I 4 A AR 0 e o A R0 9% 2K 25 X TG 5 5 b
RPN HUIR A o AR — A et 2 g YR, JF HES AR & 7 2K T 100mA HR,
AR 537 2] T R, B U IUR [ EEIRES (Address state) « B4R
YR AR L B8 VBUS K SR 245461 8% (Hub controller) $& (LMY, IRy ml LAYy
SRORFERC EARAS (Configured state), /4 AL AT IR b, ARGy mT
Z 11, 14 M.
9.1.1.3 HAIRE

WAL LUG, 75T A B AR 5 AN R 2 2 A i i A i
TR BAE 525, WRA A AL AT n] Sk
9.1.1.4 HuhRRA

JITAT 1) USB Ve # A1 F S AL LU #AE F Bk bk . g — B AR IE R AT
I =LA — N ME— k. 2 USB & Ab THEERGS I, B ORFFX A AR

USB & FUW R4 (Pipe) TSR AEMN, 1 AN B A 75 A 40 Tl
HE BT AL 48 Hu



9.1.1.5 Configured (Jid EIRZ)

11 USB B4 1B AR LARY, WA LA EMIRCE . NIR&EIIAEERE, E
AFE DR AE RS NS I E T A7 A R E . OB B sl — Nl AR
WA BB S A 53X AN AR O E IR 28 3 45 RO I A TRDAR S 5 T 0 e i it 4
B XEFR IEAEA (date togele) 4] AL (end point) K] (Date toggle)
WEBEE K DATAO,
9.1.1.6 IR

AT IR, USB W& AEIR DA B G AL S nT B B N i IRES (B UL
) o LI, USB WA DRIFAS AN EDIRA, AR el LR E .

JITAT BB 2% 5 B A PR IR ) A ER DU AN 21 G Zeis sl I i 50 A b 1B, 3K
R RIS TRIAESS 7 3P AT 1 U0 ANVE R R IC 1 ARG A il 2 2 4t
WCE T, AR B L AR AR I v PR B 2 B I 4 b ik 2l sl il

FIRESE RN ENUARS N T HIRIRAS . J34b, USB W& W Z0U7E Fr i 452 (1 £ 4 45 i
VRN BEA IR . X2 P ik $ek b 1k (Selective suspend) .
USB 2 4% 7E M 2R3 1) SR 21 I 45 SR P 1145 . USB e 6t T LAIE FEme i (1) FL A 5

ffr, Wt mR—MRGEHTREREEEE)), Wik BaREE EE S RE
NE ST M2, TREMEE A ) AR 1.
9.1.2 Bus Enumeration WZkir5

M USB #5482 Ll USB B4 88 T I I, LS — M BEFRAE R Zehr iR (bus
enumeration) [IRERE, SRFR I BLR AR ML, 4 USB B de E—AN
g VR, R ECAF HR A

1. USB £ 5 T2 PO 5 4 2 B oL L i LRI IR 2 908 T3 1) =L, Y FRAS USB
WA CER L. (B3 11.13.3 795 . BEi, USB @A b TR ZS, e ArERm
Uity 12 JC AR

2. N - ) 4 e 8 P s e YIRS S0 1t 1) 25 S

3. BNl HAFMB i # CIE LU, &2 /D%F 100ms DUHEHE N 4RAE K58
J A B e PR E TAE o ARG EHLA H ity DT BE S AT A 45 AN 11 o LAk
XA R AT SN T HEE SE 7. 1.7, 14 K& 7-19,
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4. LR PN A7 1) (R AL S 4 4E 10ms (L 11, 5. 15 %) o 4845 S0
Ji s i O RLT o X USB 345 4b T84 IRAS, - H T A VBUS I/ T+ 100mA
(RIFLRE, FTA & W2 as JOR S T AT, Bl deas hudik = 2R i .

5. EWLA WAL —AME— 1k, B mgmtilikA . (Address state) .

6. 7F USB B8 #2252 W Mkl 2 1if, ‘& )k 48 45 4l i8L (Default Control Pipe)
FEAE AL LR T 0L, RIS SRR A R R, P i o e 4 T 1Y
SRR RO B3

7. EHUMBE I B BB 0 SRR E n-1, b n WECE AN,
IEHRAE U 2 LA 20

8. T T HICR I C A5 RSB A FH 5 R, EWLEA e — M d
B, M, S AL TR EIRA (Configured state) I IHEL B AT 51 T 43 b
wei s A% R B 3 50, USB 1 BLAE T AN VBUS 45 24k i Br sk i fa it 1 o
MBS EERYE, B oA T .

2 UBS WA B IDUE IS, ARk Rl EHL, Wit — DSk
B TR I G, RIS, AU S R EME R
9.2 B USB & %44k (Generic USB Device Operations)

JITAT 1) USB ¥4 SCHFIE F IR 4, 31X — 1 E ERIR IR L HR A
9.2.1 FFMEESHIT

USB a5 W AAEAT R I 2 SOV e SO o S B el 1 R R R 45 1Y
G SR PR S R B

HENRMBERARAE T, ST L e AR R, e 2 R
AL, — AT F USB B W R R

o XA USB kil & Az i 1y

o« WA B

o WIUEAREAS S ke

M NN AR B L, RS S ORI 1 1 R, I
SGRSIR S IN & T 2
9.2.2 HuhtsrEC

M USB WA B UG, H LA STy LB A A I A i, I AN A

5



FEAE A AL S S REERAE LSS
9.2.3 MEE

USB & fE I B AR, Q2040 S, B BN DT B . ALK
23\ USB ¥ £ SRENC B A 25 T A L 12 A AT W LB I E

TENBCEBRAE— 5y, SR ERSMIERE, FH, WRLENIES
PO I B I A IR B

HO—AAIE, — D& TR 2 . — /MR — g mi
Fy B T B ) BRI B — I DR B E,  F R X AR G 45 AGE
15 PP SC LA Bz 11 P 25 i 5 mea 10 R R DA g — AN 0 — 30 o0 5 el ) e ol
5T HGE Lo

iAh, —AE TG AT REA AR RE . X R W S T U K
S SRFIE o A LK R IE, WA 62157 FF GetInterface (21115 3K) &5 Set
Interface (F 1 &) WK, SRICHR AR LR & 13 D IR &R RE .

FERABATCE T, AN D R 2 ] REALHR IR bR 1R 1R S 4% 15 BB 1
B, BB 0~N-1 g5 o n ACE BT S RERE A A A R 4 H 2Rk
BT HEM 0 JFih. MRS VIRILICE 5, 8 B SR RE 0.

N T SRR B A5 SRS RE P B — LA DG I BUS 46, Wk S5 IR %R
L T (Class), FH(Sub class), KM (Protocol)dik. IXLEIH KhriR
— AR T RE S THEAE L

— AN IMEME TGS — A% FURFME I 23 i USB B — 3 Il % . — 2610
B BRI 2R, I AR AN REC R, AR e SRR
P R S A B AE I

ER: 2K T SUELH L ARG A,

9.2.4 HIFfEIX

Hs T BeLADUFP 7 A USB sk 4 il ENLZ AL . DUFPfLI% 705 L
BHE. EARGE T, — A& sl Gep T ARG, H—BRE
ME, ARikJr EiEE T .

9.2.5 HJFEEH
USB 4% f) R IR FELAL 45 LA U6 BH 90 1 L 4%

6



9.2.5.1 HLJ4

USB sk Zk rL 2 —MT BRI BT, 7R hril (device enumeration) BB,
TG FE Ko W A IR Tk Sl USB M Ze e se i i, FHLEK
A BEIEFEIB AR E -

USB ¥ ks U 7 ok B BRI — NG BU R, HEBICE . Pk R 1)
W, NERBOAREL T, NG AZFErmBERIE 7 5w il T . W%
BB £ i 1 HL R R 2 Re JD 1M €, USB A 7ERCE T LA T AN VBUS IR ILIA 5 AN
TG L
9.2.5.2 LM

TEFEMERE ) S VF— M EERE ) USB B4 R IA (S 545 b TR A& I L.
XAME SRR BN, A il R FE. USB 1At e & Hi >k ) EH LR
FLCFEMe IR e T o USB ¥ IRz R MG T 0 N BE B A8 1) o Z R ngec it i g e iod
70175 W RAE S T HCRIE 2
9.2.6 EkabE

Bk SetAddress () iEREAAN (L 9. 4. 6 1), #E %3858 IR A ACK 155 LA,
WAIT AR AL PRI K o R IRAS BTN S5 R LAY, WA “ S8 Wbk it 4k
B WZIERBINE L, QXPEMTER, %R I8 LA TR A AL
HoIRZASME BB (StatusStage) IS HOR RN IZIRAE D& T8 L. RIZFEIRIRAEAT -
G A un DB R /DFE 10ms K58 i HE A=K, SetPortFeature
(PORT-RESET) (. 11 %) WsRtai sl 7o i FURZS R IR W] b 1 C4 2%
i, — M S AT AR EN G S DA KR AR T LR 14 L0 5
AN SR IR AL BRI B SR A e
9.2.6.1 TRALFEHYE I AL E

JITAT 148 24 SN AR BRI SR, USB 45— AN 5 FB 1K1 A Ab FR (¥ I ) 5
XA BRHIFEA R T UG T I o XS PR IAE B TR 45 TR, Y
VEUII 2, N 1 0 PR A FS SE B AR RV Bl o R AT 2% AR H B K IR i oK
AbER SCVFIR R PG, B PR VAR 2. Mk, EARSIZELNY 2Rn] R S i
R PGEL
9.2.6.2 HAL/4k8: PR



24— AN I AT B P LR AR ARSI, USB R GE Y 24 %5 45— 10ms
(3P 52 I () 4 B 0 Dt 0 5000 A ™ A

— EURSEIN TR B4 R (A reset /55450, B resume 55 45 (1 EOP &5 it
ATFI) 15 % R AT 55 I ZI 8RR o0 B5Hls A A 1t o 1
9.2.6.3 WEHULHALE

¥ reset/resume WA NABLLUE, WK AIH] SetAddress () iFk, #
AL ZNREAE 50ms A SEBGER AL, IF5E ORI, 78 SetAddress ()1
R, B R O K EEIPIRZAS Hds 00 BB 5% W B IR S H A0 1R i B A% 5 ACK
R IPRS LR T .

RS LR G, BAAT 2ms 1) SetAddress () VKA. £EIX B ]
SR UG, WAL AR BT b A B557 Setup Bedlte, JFH, ZRAG AR B 4
AKHTHHEEE S = m N CHER, BRAEFT IR I & —FErD) .
9.2.6.4 HrERRIEK

T AN 16 AR PR E I B SR, — AN L ZIAE BT SR 1K) 50ms LA A 45
RO SR 1 b B SOR A 1 e 4 o

T SRR A R IO PRV A K, A AN BT K 1) 500ms BA P 3% 1]
BN BT R G AU BTN B AR Y 500ms LA T AR
o WA LA IR i — N ELR [BT LUS (1) 50ms LA 45 HOIRZS IR e e .

ST AR R & sk, 5 PRI IER T . XS &
WAREAT N LABE % d5 K BEF 52 (W A R 16 B A0 IR S B0 T B i A 1 Bt T
HIERORA DI, Z5d A2 TR S 2 A2 LR 16 4% 58 B SRAR BRI I 1 o
9.2.6.5 HRARMIFK

BRARTEZE SCRY PR BE R, AT TR AT D IR S 20T HEUBR 175 SR 1R I 1) PR
il o

FEVL SCRY P B SR % SN LGIX R A PEI LR . ArvE e &1 SR 5 5K
[ 86148 S T A B 5K e R B AR
9.2.7 THRHEER

IR — B AR AR, EEUR R & T IOE L, BURAEH T TR E,
SR BUEANT, XA A — AN R R . AT NN B ek
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AHHT B (Status stage) R [Al— AR HIEE R STALL PID {55, —MAE T4k
PEALRIR A LT, SXFE Al D AN R 0 5
9.3 USB ®&ER

JITAT 1) USB % #1546 [ 45 246138 1 (Default Control Pipe) 4bXt AL
TR Y, o SR 6335 SRR M A T PRI 2R, 15 K i ok i 2 2l
Setup B M, HENSTTRE Setup N IRFANRE . FF Setup B 8
M. MR 8-2,

it 5, PN {8 i
bmRequestType 1 7 P T SRAFAE -
D7: fL%i77 IH)
O=TFEH B &%
1= &2 N
0 D6..5: filik
O=FrifE
1=%
2=] i
3={1H
D4..0: %%
0=% %
1=
2=yt 5
3=HAth
4. 31={%%#
bRequest 1 LENINERENE FIES
1 {H 8-3)
2 wvalue 2 FAH, A
H PR SR S
4 wlndex 2 PRI HREA R
TR SR 7 SUE
bl U T A%
5| 8w

6 wLength 2 PUESEAE/TEESeS V1Y
B OB

#£8-2 . Setup HIEAMKR

9.3.1 bmRequestType
IR I LT SR R o R, IXAMERR R T 58 I B iR T W

9



W wLength gl etk 0 (3%, RUNEAEBIALLG B, I Direction Ao
USB HiWl € S T — R AT B SR AR HE T K o XL SR 28 71 3
8-3 o JiAh, —ANWERNE LE LK Bk m R E R SR
ORI g B, Wi, BRI 4G A (endpoint) o XA
TERIBARTEE THMCE » AR E MR 1 Bm 4h /i (endpoint) I, windex $845 H
AN 11 B 4 R
9.3.2 bRequest I,
XA R 93 5K o bmRequestType B Type Wi il E U BRI 75 3o A
YAE X Type A4 0 RIARAER #531 SK I bRequest BAH )2 3o
9.3.3 wValue i
P RAZ IR H AT RS H, B KA R AR
9.3.4 wlndex i
windex I HIRF W& ME— AN 1 el 45 50, 18] 8-2 3R] windex A&l (Hix
P45 M) o« Direction fAEWA 0 WERIRHE A, WA 1 BWRIREAL T,
Endpoint Number f&4% 55, 8-3 XM windex FT-hr 4% I RS

D7 D6 D5 D4 D3 D2 D1 DO
77 1f] TRE(Ch 0) i
D16 D15 D13 D12 D11 D10 D9 D8
RECh 0)
& 8-2. Frde A p it windex #&3X
D7 D6 D5 D4 D3 D2 D1 DO

10




ARES)

D16 D15 D13 D12 D11 D10 D9

D8

fRE( 0)

&l 8-3. Frig A Ont Windex ¥z

9.3.5 wLength %

XA W] B BO AL SIS B . AR 4 U7 18 H bmRequstType I8 (1)
Direction f7f&i . wLength Sk 0 WM TCHH L. AR, Bk
A AN Z T wLlength, HATLLD T ZEHIHIER T, wlength f8H EHLK
IR R R EHLRGEZ T whength (B, VA8 1w 8 2 6 5 X
.

9.4 IRHEREFER

XA iR 1 A USB B8 e SUIMIFRITE T 21 3K, 38 8-3 e 1F1H, 1
K 8-4. 85 3 A TN AR AETE KA A IR LR

ANE BT TIC T AES A bk s o AR E T, e AT 2]
PRUETE K AL R R

PRI PR Bl SR B B M B AR 2R . PR AN e s . B2, BlEh AN
(R e DR, R R IMEAE K 8-6 PG E] T Ui .

ST ARVEIE K AL ER A RTFITIR o (H2 ARV SR I AN Sl 1 2 M B Halt
Rtk o GRS, B RO AN DOIR S AN Rl g s iE ok 5
PUBAE, W02 reset SKIGBRATIRA I T 8 Hag @ iE .

bmRequestType bRequest wValue Windex wLength Data

00000000B CLEAR_FEATURE PR IE AT % % x

00000001B Bre

00000010B P g

10000000B GET_CONFIGURATI E % — [iNERIE

ON
10000000B GET_DESCRIPTOR iR TR EHES MR FRK ik
MZF] b
10000001B GET_INTERFACE % s — AL
10000000B GET_STATUS E =z — B,
10000001B AN oo, u
10000010B R R A
00000000B SET_ADDRESS B ES ES I
00000000B SET_CONFIGURATI | Jid &1 ES ES I
ON
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00000000B SET_DESCRIPTOR HkEmE | ZmEs | #Minkk
Lk~ b
00000000B SET_FEATURE FEPEREETT | & &
00000001B e
00000010B it
00000001B SET_INTERFACE kR EOe S
100000010B SYNCH_FRAME % Fryue=) —
* 8-3 IFMERZER
Brequest Value
GET_STATUS 0]
CLEAR_FEATURE 1
R AR B 2
SET_FEATURE 3
Jy KR 4
SET_ADDRESS 5
GET_DESCRIPTOR 6
SET_DESCRIPTOR 7
GET_CONFIGURATION 8
SET_CONFIGURATION 9
GET INTERFACE 10
SET_INTERFACE 11
SYNCH_FRAME 12

& 8-4 trEERE

iR FFRAR 1H

DEVICE 1

CONFIGURATION 2

STRING 3

INTERFACE 4

ENDPOINT 5

*8-5 HWREMAE

Lt 2 Bk &
DEVICE_REMOTE_WAKEUP 5% 1

12




ENDPOINT_HALT Vi 5 0

K 8-6 FrAERF G HEAT

9.4.1 HEBRYFME (ClearFeature())

XA KA AT B — MR R

wValue FPFRIHRE IR I26 FEAT AR 20 Z0URR Hh -2 W 38 S 5 o 24 M o FRMC T R e
LB RA M PERT, e Ul b Z0 2 VRR PRI FEAT 2 o 45 AU P o 05
FRPERGATT .

Z WK 8-6 KB EFEAT HHCH X K R

—/> ClearFeature ( ) WK FTHRIMEFIE WA REE R, AATEBERIEA
MO S S, 2774 RequestError fiix.

W wLength A4 0, BTN T E Lo

FRAIRAS: HBAAL TR, XS B K s BTG 5E S

RS TEBA AL T H MRS B IX AN SRO& G, AW R kIR 1) 2
PR AR T S i, o R R R

FOEDIRAS: FRUBIRES T, ZiEskEik.
9.4.2 HfRHCE (GetConfiguration())

S SR I [ 24 i 8 4% TG A

W RR B] 0 B K W] B R BLE .

s wValue, windex, wLength [W{EE FHIEHAE, B W NG E 3o

S ERINSTIREAT PN EIND =8

HudIRAS 3z [8] 0 fH

A EIRA: AF 0 ) bConfigurationValue fH #3 7l
9.4.3 HUSHIRFRF

XAME R EE 5 R R

wValue IR — b PR LR, KRR MRS (S WE
8-5) . wlndex bR INTH FiIARKMIET (Language 1D) U1 F & H & 1E 5 116k 14
0, wLength F/REIR[EZ /DS, AR KK E KT wlength $fE, F4 X
A RA LMWL R ] SRR R L whength SH, BRI —ANMEAL KR

13



AR EE A . — R E OB T B R AR B B il — A (NULL) 9.

AR SRAFE PR Wt B NP H— M ERIR R R %
RS — IR PRI E /R 2R, B 8 ORR LA BTG 8 0 s i k.
MDA R KR T ERIA R, BRI SRR RS . W R
AHE MO 5 s, AR AR S — MR O S R R )5 .
ERATRINFR L, A/8) R e LRI R ERAE bR ERIR R 2 )5

I B R — N IR R I H b — A E R IR R, W —
FANSCRF AR RIR R, WR P SR A 2

AR ik A,

HHERAS iR A

BCERAS: il sk A,
9.4.4 B8N E (GetInterface())

IX AN SRR (R T4 2 11 AR Fp (0 ) 38 1

A2 USB a5 14 LGB A TR M IRCE o XM SRS L M T3

W2k wValue BG wLength AMK LA BRI ¥AE, AW TG E Lo

AR T HR IR DOANEAE, AR M SR D

BRAIRAS: TR, B 2 K i G 78 X

RS WA R A SRS R

BCERAS: HhiE kA
9.4.5 HUFRE (GetStatus ( ))

XA KR [P R HMCE IR .

bmRequestType (¥ Recipients 7 Bt /R HiH M -

R wvalue 8% wLength ANJg ERAE, 8 windex £EHUR &R AE KETE 0
B %W G 5 S o

FRAIRAS: BTG E X

HHERAS A SRR AR 4 B — A EE 0 S 3w R, Bk I IR [ 5K H

B EOR A W R BT e e O sl Y SURAELE, IR RN SRAES 5%
—A™ GetStatus O i KIR [FE B R Xk 8-4.

14



D7 D6 D5 D4 D3 D2 D1 DO

R Ch%) 2 i P B =L/
D15 D14 D13 D12 D11 D10 D9 D8
R Ch%)

K 8-4 GetStatus() K& EEfER

Hr Self Powered 3R ik % Uil & /2 HZ YR, 212 Do 0 &2 5
A Ao a0 AR Do R 1, Bkt H 25 HL U o RN WY 24 98 SetFeature ()
of ClearFeature ( )ifKegay,

Remote Wakeup IR W] 4% 2 H A2 75 SC P e FEMe R, SCRFIAR ISR RE ) 1
WA (2 TR (disabled), 1% D1 # Reset ik 0, izFEmefiE BE 7wl
disabled, iR, Wil 1 w2 HATZIIRE, WA SetFeature( ) Clear
Feature ( ) DEVICE-REMOTE-WAKEUP HEMEIEPEFFAE I, & ST I skl 12
Ji§% 06

—A~ GetStatus () [{# LG RIR & 8-5 1

D7 ‘ D6 | D5 ‘ D4 ‘ D3 | D2 ‘ D1 DO

D15 D14 D13 D12 D11 D10 D9 D8

K| 8-5 GetStatus() Xk Ia3E O REEE

—>Get Statue () [ fEKIR B U1 & 8-6 Pronfe B

D7 D6 | D5 ‘ D4 ‘ D3 | D2 ‘ D1 DO
e ChHED 5L

D15 D14 D13 D12 D11 D10 D9 D8
e ChE)

K 8-6 GetStatus() K s R EE &

Halt FFIEN 2L BT (10 W7 i 45 i b SEBL e T R 4 /4 AT halted T,
WAXA Halt FpPEmti el 1, AN 0. Halt FpPEnlik# iy Set

15



Feature (ENDPOINT-HALT) iRk K% '&, — H A SetFeature () ifsRE, #AH
M 7 55 2 A5 OX A A 2 A VB ), R kA5 L (hal ) (SR 250R T,
Hl Clear Feature (ENDPOINT-HALT) i 3KiFk halt 5 2% 5 80 1 sl f Aok
Ml STALL f5%5 . X F{fH  (Date toggle) MMt T AL, ANE—Aui i 1 Halt
kRS O E, — A Clear Feature (ENDPOINT-HALT) i4x&: (date
toggle) B HFTHIAG 1L DATAO Halt F§PEAEHE] SetConfiguration () EY Set
Interface () IEK/G AW B O,

Halt Rt AN SR A AR B R BB TE SEI . AR, e n] BEE B 42161

T Halt FEPER S D e U IRPIRES o W AR AR T 18, Bt

Xf B Getstatus (), SetFeature( ),Clear Feature () ZAM{Ji%>KiR 7] STALL
FT, WA AN A R AR E I Kk [B] STALL f5 5
9.4.6 EMME (SetAddress ( ))

ARE SR A A% TR R A L ' b

wValue $i i IS5 & B HhEAH

BAETIEPTR, RSB =AI B TR — BB, Setup BIAHE R
oo AR TR, Bl RAS T EE, R, RSE
BEAE TN B Z LR . Bl 5 RESALIL N T7 10 225 2 TR B 4 e ik
B RS T RIS IIALIRTT 0] S 5 B AL T7 ) 2 ARSI, R 5
P AL BOUPRS B A% 1] E B

Setup AAERELLS AN B -l R KR Setup ALAEIEM B —3. USB
g LA TE Status WY BOd 5 A ResCE B ik 1R, 7RIX 7 T SR ) T3

EER. HEIH R AIRS AL 1L B2 1 58 Bidia e #RAE I .

U A KB A Ml K T 127 5% windex 8% whength JEZE, ek Wi T oE Lo

WA XT SetAddress (0) (MR G E X

RIS WORMBHEAEAR 0, JBBERHGHE A MRS, A5 W kAT B A k4
A (AR HAPIRES)

HAIRES . WA 0, FEANBRAA, 5 WA BRI IR A B4 B
otk

BOEDIRAS s FEIIRAS T B 0 M S i 06 78 o

16



9.4.7 WEREE (SetConfiguration( ))

AT N A R e WK E]

wValue SR ATHE AL R, IXANACE (LA 000 0 550 B R R P i —ANid
EAIE. WRRCEY 0, WA EHIRIRE. walue B Z R

Wk windex, wLength 5 wValue [FIim W E 0, WIBA 0T Z M N G 5E o

FRAIRES: AW TG E X

HRAS: W RPHRIECE Y 0, WA EBEAMIPRA . WRIHEIE S
R LI MEAHICHS, AR E SO, WA ARCEA. S0, &R
KA R

FeERAS: WRECEAY 0, Wb bR . WAL 2R 0 LAk
) AN G EAH DTG e AT R AR A, (FCR AR AL AR, 5 DR )3 oK
T
9.4.8 WEHILK (SetDescriptor ( ))

U SR T ST B IR R ik 3

wValue I 154t THRIOAIISRAEL, 71T THIBR LRI (B HE
8-5) o windex IR T FHIIARIES RN, XTI EfRRkIiER 0.
wLength $i§ M A% 7] B4 1) 7 15 4L

P SRR A& AN SRR SR U B A 3R ] — AN SR A e

BRAIRAS s R A0 208 2K s MG 5E X

HAIRAS s W R B A SRR SR, WA ik

FCERAS: W R B A SCHFE R, WA &k
9.4.9 WESFE (SetFeature ( ))

XA SR A BB B — AR AR L

wValue S5 RGP SEAT L0 SR B AL o

WRASIEPERT RS B AT AW (€ X2 K 8-6

SetFeature () iFsRUNAESRH —NALELE IHRF I 25 A0 13 B & AR HOIRZSBY
BGR[A| STALL 55 .

4R wLength yE 0, B MG E o

2R SetFeature () FEAYIE— DAAAEIIHE M B 1 5, Bk [m— AN
17



SRR

BRAIRAS: BRI T E X

HhbIRZS: Ak BRARERAS .

BeEORAS: Ak
9.4.10 #E#O (SetInterface ( ))

BRI SRR BRI R I DR

WA USB WA DL E A BFRE . IRk EVUE AT E M wE . g
BRI D A SR B, TRIRASAC IR B %% 1R 1] STALL

AR FRE: BB E AT, B IR BIE KA 1%

wLength by 0, B4 I X

BRAIRES: A TG E X

HuBEIRAS s VA IR Bl SR

FLEDIRES: A
9.4.11 [FP Wi (SynchFrame ( ))

PIE SR SR BB B AN 5 5 ) i

U AR — AN SR AR, i AU RE S AR R n R R DLAR K
J7 AR Wil N 507 fCb AT AT 4 I I SR 3 — it IR _Bak
5. BT TS BB IR [BIE L. XA B i ET Y SOF
fr oA )i T A Bl n] LU G SRRAE AR B R 4 . 7R B T
B N LRAFBEAS SOF 1 (Rl 5 I B AR 5 B Bl [ I Beqf, P (R Bl 1%
MBS (IN) 2 Ja S R IF A B TR IX A

XAME A T B A R B AR . R wValue dF 0 8% wLength JF 2,
B TG 1 o

U SR TR (R AN SRR SR, B AR [l — AN R i

BRAIRES: BN TG E X

Hudik b VA IR Bl SR

BUEDRAS: IR &
9.5 #WiAR

USB 5 # il  HIR S S WA ATT A S o IR 2 S A s SCAE f i X 1 s 4

18



1, AR R AT SRR A A R, BRI = — D
IR LKA R

(CORRE b S X g LW S Weiaf S o e S 31 I P P /SR 52 W T S e =X
FH A A [RARR P 1R TC 2 0 2 R 20 B4, XA, fiid R — KR
ol e R 2 — A A il %

RGP TT, R LA TR AR R M5 . FHRR R T A
REBETE AUME B TR RR TG G, (HREET T RO A D,
PRSI F BB L, % 0.

U RAR A P A BRI D T AU E S, iR R AR, AR EHL
Pz o AR [P IR R A SUE R T A BT X, KR 20 4 2, {H
TR R A E R IR A T AN SE PR R R E

B Ay AP A7 R RIS G el e SRR 22 o

L. B SR Ao ik 3 F) ks 2 5 et AR ) (DU 71 4T 2k, SRR R A7
) AT GetDescriptor (Configuration) itk HhrvfEdiid— Rk [A . fEiX
PG OL T, SAHOCER) 7 S IR R — RAE B 8 U B B R iR 2 )

2. W RX PR A AL 1 AEbRAERS o FR e ARG B R e LI HfiiR &
FAEGIH GetDescriptor () 3K a] WA IR [FIIX P Rf AL . KRal) T &
Fo B A IR X P b R e 1) i A
9.6 IrMERIARKIEX

AW AT SRR IR 2 1K) 58 SCH BEBCAS BT MR S e sled g

FE: —/NAFUSB 1.0 ARdEL SRR MY RO GE S &Rl BT A
1.0) Ao AR USB BEHISMEVE R, Kook 1) USB Bi B B 1T AR 23 HY R X
PRAET RURR R IATY R S () P
9.6.1 W&

WAIR R T USB B 1) — A5 R o XA HEXS e BT A v P b 4
FEVEFIAS B e —/> USB B¢ KB — Mk s ik & .

JITA 1Y) USB WA # A A8 il i o 2 2 R T i e KB K AR e i iR 3R
AR T U] AN E T R S e ARG B RA L, AN E AR
e USSR R . Bris NN, S R B AR B e S, IF HLoo)

19



FIT AT 11) USB # 45 #—HF
bNumberConfiguration s Y& B L2 SCRFIIRC B AL . 3R 8-7 NARHER &4

R,
Fs 5 1, K ZIED Eiipa
/N
0 bLength 1 ey | AR
1 bDecriptorType 1 W | MIRRPE &
2 bcdUSB 2 | BCD 1 | thike#& iR KA USB 45 LA IRUA S (BCD
1)
4 bDeviceClass 1 B .=
SRR O M — AN E R RN BRI FR
THOKI, JEMEOS BN TAE,
R R R AT I~FEH 2 08), ¥4 AE AR
R 0 SZ RN R A2 i B8 L a] RE AN Re il
SR, BMEFRE T, XS BRI E L.
WSk h FRH, Mthi &Mt /e
X
5 bDeviceSubClass 1 Tk =
IXSERDAE (1) B A5 SUIRPE bDeviceClass 1
KF o
41 bDeviceClass A%, MBI A%
41 bDeviceClass t 4 FFH, A1 T {ER .
6 bDevicePortocol 1 IS e
X LR K {E 4 bDeviceClass Hi
bDeviceSubClass [H{EINE .
R A8 SR A A L IR SR A S PR
BERLRRRE T e & ISt R ME
RPN E N 2, 5 A ANTE B 2% Al
SRR AR, AR, ERTREERE O 3E
it L STRF A S R
QR YL ME Ay FRH, b &R 7 e U
s
7 bMaxPacketSize0 1 ey | s 0 R/ (I 8,16,32,64
A AED
8 idvendor 2 1D J Tikr& (i USB ArdfEAHED
10 idProduct 2 ID PR () R AMED
12 bcdDevice BCD 3 | ¥4 KiT*5 (BCD #i3)
2
14 iManufacturer 1 %3] IR wE BB IR,
15 iProduct 1 e A= S5 BB IR .
16 iSerialNumber 1 %3] IR B SE BN T R IR,
17 bNumConfigurations ¥ ] Be e E
1

R 8-7 IERAHBR
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9.6.2 BCLE

REERMARGH T AR ENER, AR OHFF—4 b Configuration
Value 38, 7& SetConfiguration( )IFW#H/ESHCREETTHILE .

PEFR R 2T HY T RIS N B35 5, BEANE ] BESOT ER AT o L fnr, —-> ISDN
W& T RERC B A PN 1, SRR 64KB/S 1A 7 B IR -5 B e 3 1 W
o) W TEAE S —NECE R ISDN A RERI N AL L, K A8 IE & —> 128KB/S
X ) LT

U R R B IC & AR, P A OCHE 1 5 S 1 s AR R AR AR
[A]

—NUSBBEA —AWEANMAE . BMCERG AW RO A%
LA 0NN e fE—PNE T, —Mum AL, BRIk
S 9 AR F)— N VAN R B AT o AEANRIC B 0 e, AT R

—NECELS S, BT SCRPOICE A BRI, R MR O AR R,
TERCE LG IR BEAN AR E . K 8-8 EARHEIL EfiIA K o

Pt it 07 NN (e ik
0 bLength 1 PGe IR K 75
1 bDescriptorType 1 i e R R A
2 wTotallLength 2 e HEEE B RK CERERE, 0, i
SRR R T e R )
4 bNumInterfaces 1 7 MERC S T SCREI R AN 5
5 bCongfigurationV 1 T 7t SetConfiguration () iFskH{E
alue SHORE E L E .
6 iConfiguration 1 EGl AR G B 16 - R R R R |
7 bmAttributes 1 AL e B -

D7: frE (WA

D6: H% I

D5: AR

D4..0: fRE (VA
—ANEEF B IR X H A IR R %
S 1E MaxPower 15 Hi 75 5 B 2 AT
i, JFIRE D6 A —. IBATI I SERR
H R AT [ GetStatus(DEVICE) i
RAZE],

8 MaxPower 1 mA FEMERCE N (S L LIEFE S . L 2mA Ty
— AN

*8-8 InEMEMABR

9.6.3 &N
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IR LA — AN E AL H—MEOME R R —ANEE SR LN
1, 35 R A IR e o BRAE B I RR A JE i (1], 48 1 R 42 G2 A G L B i
FM—HB A R P o 32 A N ] H % Set Description () flGet Descriptor
() FFEL

MO RS KR BCE, DAY s B AT R AR A R I B LAS
BECLAR . —MEOMEE R E B EERE. Setlnterface ()15 Getlnterface
() HIkE £ 5 IR [RIE£E 1 I B3R

I MR 11 8 A 1350 0 PR 8 % I B T L e 4 VAT ER AR IR A O B e
IR —ANEX T EH— ARG &G RE, B REAR N
IR A GG A5

IR — AR AR SRR, RO AR TR R E, ERMIARIR
A D)5 4 B BR 5 3R [7] bInterfaceNumber 55 bAlternateSetting 1 B 2 0 [K 55—
BEE 4 R R AR DG 45 SRR, TR 5 2 o) — AN BB e IR R 15 4
AR R AN A LN bInterfaceNumber LN 0, {H bAlternate
Setting I A 1.

U AR — AN FAAEFH T 20 0, DU L RR SR DS AN PR B0y mi iR 38, JF
HHEE DR — Mgk N, EAABEE Y A0 BB . 7EIX R b
" bNumberEndpoints 3N 4 5 & ik 0.

— AN DR R BT SNBSS 5 0 THAEN . 3 8-9 EhrvE Ty Db k.

Wit & I, ) fE Pt
0 bLength 1 T LRI 5
bDescriptorType 1 W Bk R
bInterfaceNumber 1 BT By, MaricE
S BRI
CAEFIHD
3 bAlternateSetting 1 BT ] 3k E 1R 5 H .
4 bNumEndpoints 1 T W 1 R Py ke
T, WL U
A% 1 R R s
iKERER

22



bInterfaceClass

ok

EY[E]
TAE N KR b
HELR B

TR R 1
Jy FFH, Mgk
) R UL
i Hee i
USB #iHH IR

bInterfaceSubClass

TG
IXLEAE I AR

biInterfaceClas

s WM

LUE'S

bInterfaceClas
s IR A 220 ik
IR 0N %
bInterfaceClas
s A FRH BT
1t USB Jrfi
[=%2)

FH o

bInterfaceProtocol

il

T
biInterfaceClas
s f
bInterfaceSubC
lass EE -
MR — AN RE
WA AR I SR
IR PETR H T X
UL T E X
MM -

ilnterface

1

EE]|

Eiipuy AR
R R R GME

9.6.4 il

* 8-9

FRUERR D fifiid 3%

BN A I 25 AT B SRR R, IERIR R A EHURDRIE RS R

AT

AN INE e S (BSTE W=k (ihx Y 11 Rt S S N1 ]

R, 8-10 AArUETT i .

23
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(LLz2N R

AN

o

Y

0 bLength

BEHIA LR 7 4

bDescriptorType

| B
4

il

i RAIR R

2 bEndpointAddress

i 5

B IR R T IR 1) AR M kL o bl
/T
Bit 3..0 : g
Bit 6..4 : {#¥, %
Bit 7: D7 1), TR s A TS
0: s
1. N

3 bmAttributes

fir

W (L IR f 2 A
bConfigurationValue B8 E T
i o FRIRFE o
Bit 1..0 :fLi%n

00=F i f:1%

01=[fP4ki%

10=Htfei%

11=rh it ik
A e AR

4 wMaxPacketSize

TG U e BE S R AL IR f K
G TR EN PN

X5 [R5 AR A T B W 0 el 15
BA T I (0] o T TE AT REAE SE R Ig AT I AN

ST (K047 8 o SE Bty 98 mT e e ot —
el USB & SCRIHLHIIC A4 AL

XTI AR IE , AR IE R L i
A RERIR BB . JF HAESS R ALk Jm
WEA AT REMI BRI R R T, A T REANT 22
KB T, BARTE S AR L

6 bInterval

8 3 AR A 3K i s AR T ) B

LI PR (00T A 328 1 i e S 2 T A
(1755 53 225 o X ) 20 A28 [ g o 5
N Lo X H IR 3 P i e A S TR A
1 #| 255,

#8-10

9.6.5 FH

PriEd R R R

FHAMIARE AT TEN . WHTFTIE, WA R IR, PrAT I

EAIR R A T R R R IR TR L2 0,

T IR R AT HI )2 UNTCODE Zifith, U (Unicode AriEtH: S H 1545 b )
LORR, S ML, FHRIERSFFZE S M. HiER 7 R R R,

24




T RHH A 6 AL RTE S AR IIE S, IES ID HRCK Windows & X ( (FF K
Windows 95 M Windows NT fJEFRLEAT), Nadine Kano, fMEKHIAR, RS .
B S 0 SRR IR A AT BRI L, %5 IR R XWF 151 LANGID
B, RoRBALFFMTET, K 8-11 LI T 1% LANGID (4. USB 4 vl IHER BT
AT ERRIR S . USB Bl T FR iR R 5l ANfg i 18] LANGID #47 . LANGID
A AIELL NULL 4511 & K/NA bLength-2.

it & ] KD {1 ik
0 bLength 1 N+2 LR R 1 -5 5L
bDescriptorT 1 o TR RIS
ype
2 WLANGID[O] 2 G2 EEFFHN (LANGID)
140
N WLANGID[x] 2 - EEFFN (LANGID)
fih X

*® 8-11 HILRAFTLFFHIES KIS T

UNICODE “FH AN/ NULL 25 1) (DL 8-12) , “FHiK N bLength-2.

It & b RN Uiz iR
0 bLength 1 B+ AR R 7 5L
bDescriptorTy 1 B TR R
pe
2 bString N T UNICODE % fidh (5 3

# 8-12 UNICODE SFHEH#BRFE

9.7 HEIKEX

FITH 1 & M ATSCREARTEFT ORI R HiA %, ZHOR&IEH RAARH Y
R R SRR E . Sioh, BB R ARSI MRS . BT e
£J8, P Bt R, Ke SRR AR ST 0.
9.7.1 #HidE

R A AR IR R 1R 8 3, s SO eSS B T 4R e 5
b, IR IESE T AR R RIR RS, e . bR A
R ST L SR % e O ik—80 B, prafiid R LR KiTk,

25



9.7.2 ENOS54 R

AR LLS BT (K 11 LA A2 s AT T e g 4 i 230
TR e U Ui B, B BT AL AT S8 SCL R b ml 9 Jg — Lo 1k
9.7.3 iEkK

EEN IR SNE N A
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Bt USB L RS AT

USB (1) H.3% SR 75 USB AL USB B4 Z 1A (AN « iX— 5 F PR T itk F 0L
By B AT (Software client) 54 I REH AT (Function) 22 [ 38 A7 i 26 20 ¥ AL
F11 (host interface) o FEATE H1 PTG W HARSEIA D FE AR DL ZEM, XL STy 2
1A 18R [ IR AR M 3 USB 524515 SR IS (1) BN R G AT R HZE USB e FF AV 21 E 4L
AT AR, USB ENLTE4 n] AR — AR R A RGeS 7.

10. 1 USB FHLHEN
10. 1.1 HEie
10-1 J@7R T USB IBA 5B 2 M EA (15 B FE K R

= <———>  DiREsE
A A
A 4 A 4
USB #4t <<———>{ USB ¥k#%
A A
A 4 A 4
FHEHE | »| USB G2k

< ERNFRR <—> S PR IE B

B 10-1 AE R R R R E

H ] 10-1 v W, NS B AR 3 A R 2 e 0L E A B & Sk 2 SEBR 15 S
o WA LTI IR EE R IE AN SN o £E LS B4 2 A1) B A3 A5 fe 2440 &l i) USB
PIHRZEEAT, SR, 78 BRI Z 2 BN EP—R & . N EME K
PERNBE £ D e SR 2 1] R 8 A 2 56 T 52 B 1R I FH 75 3K S 1 4% P e e (1t 1) g

&P 5 Dy Re AT 2 18] (3 BRIEAE I K, Yo VMBS T ZEAE 1 D e LR e
I Ft I (interface)

X — 5 N EHU A BRI ER R E AL, B 10-2 #id TN EVMERE RN © 5K
R

THUAEREA USB RGeEME— 1), BN ILDER

« USB &k

« USB &4 (USB System)

* USB % J" (Client)

Horp, USB ek e AR BE e S R BSUZ I B (PE LSS 7 00 8 #5) o WIS
USB %25 A1 USB T ALAR L ALAL) USB gz 11, 474 15| %% (Serial Interface Engine
SIE) o T EHAE USB ARG IR, USB ML LAY R 2 1R A 20 L 4% ML) 23 () T
At (Host Controller), FHLIEHIH BA— AN NEMIIELA HRELS) 124L5 USB i
BUEETN

USB &4t (USB System) filf F AL il 28 K B =ML 5 USB & B fL 4. USB R4S
FHLFE I 1A L T =LA BRI o USB RGN T ENE SIS S, &
PRI LA 7O LB R B AR S & P 5 INAS B, IX AR B Ny USB {5, Eeln



Pk (Protocol Wrappers) . USB RGUiA A ZE BE USB M RSt i, LAEAFE B ) oy
Al RE

I [ 7 >
= f——
(%}Eﬁﬁ) A_A —

WIEA (B8

Ehezibs EHLAF

< >
FRUEEE )54 v k)

Bet Ikt Iy e

USB R CEHIEIE)

it )L
\ N
T —

USB &40

y
v

I, CRHNERZRER NS

10-2  EHLEA

USB RGEA —A> LB R -

o EHLFEHERIRE) (Host Controller Driver)

+ USB 9Kz}  (USB Driver)

o THUEKMH  (host software)

FHAE IR IR AL, 7 (EHIRE 25 A R LA H 3 SEILU 2] USB R4, %)
AJ DAAS DA R 152 45 B CHEEAE RN =L 4 bl fie (78 25 B4 T 18 4 - USB BRI AL T LA
TR 2 1 LT - 75 HCD 5 USB 2 [W] ()45 FTRR A EA L I Bk 8 4% 1 (Host Controller
Driver Interface HCDI). X/Z#:IAREY R HEVIM, FrLABAZEH USB HARK R
(o — ALY HODT J2 ph SHE A FloAS [F] F A L4 Tl 2 B4 R ke s LI o

USBD 24 1/0 153K £ (1/0 Request Packets) JEx A&,  LAKE—HF g 101 kA& 4
. 7i4b, USBD e )% SR — AN 2y il SCE S B R (R B4 o A X PP 4 1)
— 4>, USBD PATARvEIEAE (S WA 6 36 A BF 9 ) X e A b AT —SUbrvfE (45 il . X bRl
TESEHL T USBD 5% k4 2 )@l s . (WKl 10-2)

EAYEE RS, P TRHIMOIE USB RGIAT DAL RF B 2% AL B A W £ DX Bl R 7
PInEL. (EXFERIERIE RS, WA DKL AL R AR 1) 3= WLAR A 42 11 1 AN 2 L 37 )



USBDI,

FIEHARREEREYS USB WA T A IR B AR T A R A CE ER
Geiy, IXECR AT DL E BB W AT . — AR AN BV R B IR
ZaZ, EHLATERAE R I Dhe

o KL USB 5 % (13442 5 Wi T

« TR RN B Z A bR AESRE I .

o BWEL RN W& BRI -

o WHRAR A e — 2T Bh ST 37

« T ENE RS USB W& D, RO IRMEE

RS, RATERAN AR USBDL FrRsdeitizhas. T4 EmENTrE S
BAE RS T WS 1 2 O S8 E R G T

JIT A (1) 41 20 2 1010 I DR S SO T R S RS s, LR R R 1% 13 5 T
S, USBD [ —ZRHpR A 7 B SRR 28 UK S 2 A IX SR A ORIl 3, BalluX LR A& I oo
AR LG IX PRSI, LR IREh s IR & KB RET . EA RS, X
FREEZE 28 I BN FE ST /2 A R BN 34, B AR B & .

10. 1.2 #HIHLI
FEHE S g A N5 'S (in-band-singling) AKAlr4ME 5 (out—of-bard-signaling) P}
J5 RAE ENS Ve 2 AR . 5 WA S R 3 S S S B A TR AR — ik P ) — 3l A 4
PLA T N A B A WS R i ohae (5 5 2 0 i B v @ 1 A T A

ARAT— A EOE B B4 HR A — AR HE 5 Bl IE, BIFRHEEIE . XA BN &2 )
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10.5.2.7 EHRA

USBDT 20 $ (4t B A5 3 B4 14 6 B 1 Bl b 5 8 4 PR I T g
10.5.2.8 [ KIESBARH RIImL

USBD R 7, el JE 45 2 S IR R [ 3 Y. 1R 9K ) 244 USBD 2 (4t (R R b 1 1) 2 #5226 L
—AMEHEANRELTL
10.5.2.9 [ Bes RIEFFERIN 1 58 X4

% AL AT USBDT $2 4L R AL [a) T £ 8 H— B 2N R e L 4
10.5.2. 10  F & AR E

USBDT 420 {4t 5 4O i 42 T RC B LA B0 TGS, 6 1 Bl g e 1 1H
(P AR o AE FIR G SKRPAT R R, 4 V22 S R
10.5.2. 11 QU & HlE

BC B EE ) USBD 42 H E AT 152 4 TC B 1R 97 SR N4l — A0 2 e A S I Bl 22 b X
USBD & #5424 PRy C A S A 150 £ v 13 SR T80 o 0 SR (1) B Y0 SR #7529 /2, USBD %
BWATESE, IF HaR[E Y 573 £ IA 16 RS VRN R 5 12422 11 (10 38— ity 11 AH I (1)
T AN . 1 1B E T A S8

i ﬁﬁmﬁm%DTE%X%%%%ﬁm%%ﬁ
10.5.2.12 W EIREF

X T SCRRZIAT A I %, USBDT SRV FH i #% b IR 137 B8 38 I 0 ik 175
10. 5.3  USBD i 14 it

USBD (1438 38 W Jti A 2 1 5 1 4% 2 ) v 2 (R I B D5 B BB A5 A sk ml g B A% 4
(1) e P e A2 T K USBD ) — 350470 300 108 A AT 55 B A8 205 7% P R SIZBILIRT o J9r LA 36 ¢ Jiti B USBD

i A RO T HE (4L (R HRCH A A e 45 B B e uﬁfﬁﬁme%mﬁ@LL
HUATTE USB S b 4 IC B AR A 58 i » % A7 vl fig ﬁm%DmLﬁ%% %ﬁ%

wmﬁmﬁ&wmmﬁmE%ﬁﬁu%m%ﬁLLmkﬁﬁ R PR 1 B 1 2 PR R
s, 2% ] DU CORC

P Ok I TE SR AN R B R g vt X, I HAEE SR 58 LS IS AR RS B
5 P ] LURR I 5 [B] PR R 24T T 0 A A 2 A MR 56 i o

KON IEE A B R X, IF HAETE SRS R LA 15 81— AN FLAT 20 (9 22 o
X AR PPIRESAE B o 207 AR 2R S W A A s 1 25 e S o
10.5.3.1 EZTTEI’JL_L*W

R P SR I B AR R T, A DU Id s SR Y
10.5.3. 1.1 [AD#dafki%

JIr A HE BN S5 A5 s ) 20 A i A T A% i ) B 2 b X B B A — AR . 15T



FIHEWEE—FE, %78 R E S — A E A R SR, HER T IRSS THIBR . 47
B NI R 2 2R B e R e R R AT A ) LN, P R

THAHAR R AR T, 2 R — AN AR Z P X, . O T 4ERp R AR R e Sk,
LR T R 5% 1 DX YA A A B I SR R A AN 2 X

USBD M BEW4s % 1 AR A Ve — MEAUL, Walgul, 78 & mnid s h Seprim)
IR RS R P R T o Ji4h, — MRS5S 2 R T2 7 B s 22 X

XN IEE, &P R AN R g2 X . USBD AR & I [P T ik,
W70 N 55 TR] B rh 2 A% S 0 50 20 0 B0 it

XF—ANENEIE, %D —A R KB IR, DLARAN T 1E R S5 TR B
[i) T T A i ) B KB B 4 25 AR AR B R (R IR, USBD A 2R 1% 7719 MY i
BN E LA, I BHERE R RS RS . AR S AR A R
AL R B B 2 DA R A2 S KA A . Db X A5 AR AR A {5 A AE IRP S i 22
HE, MR MR A% 7 g, EA—E W

USBD 1] B4 1 [7] 20 Bl it (1 e 5 vk (B 7 DARE ARGt 1 07 2 1 IR 20 B i)
USBD [ i A1 A 20 e FH 7 I B i A 2 L I3t (Packet Stream)
10.5.1.2  HirfEi%

PP TR A O AN USBD (7 it 21 USB ¥ 2% o TP T8 i N2 i USB HI & # TN
FI USBD % o USB ZR e LRAIE H BT A% i fiei A2 150 46 i 11 IR A¥F I R (10) K B 38 I i) £ B
il o

B PR AN A R IR E I 52 i X LR AT b WA () B GE o — Ik USB A& %) « Ml
MEHRfE e, BURETRRZ, B T RIVFIRZHRIREL, IRP #OREISGH P .
10.5.3.1.3 kit

PeBggnT As T4 7, Wl LA T %, A HUE (1 G5B i (] BR RT3 . M
B A S e BUE B TAHR R Z IRP YRI5 %,

10.5.3. 1.4 $5hifEi%

P B SR T SR R AR A . RTINS oL, R e ST SETUP Bt
P . HURMBEE R T A R, BUR%A, BUgit . SRR N ST
P AR B PSR AR 0 2 R )\ 5

H PR PIX,  HARYE 77 2RIt — A i s AR g2 X, AR5 T 4G SETUP i
BN — (—B Bt L (phrase) S8 « A HlA& 0 A P B O o Bl S
B PR AMEIR S R R, BOR H AR R R T 4 B — AR R R T B
10.5. 3.2 USBD i@ & jiti L fig

I THI 2 TR AL 1 T8 T Bt T R
10.5.3.2.1 JE#* IRPS

USBDI FVFAF A0 R —ANRR e A 4 1Y) IRP 4% Pk 77
10.5.3.2.2 45 B SRS

USBD JW;fiE Fu /725 1 53 B 12 T e 30 3 B 2 T P el P S o R ) g L A
FH S 2 BRI A3 IRP #BH4 4% USBD 4E 44
10.5.3.3.3 IPRS HEPA 2545

USBDT I fi SCVF 5T [H) 58 AEE 2 ) TRPs 155K o A6 24 FT 1) TRPS i KB 54T 58 I st
foE, % P Al DAEEHUB ) TRPS 3K, 24 TRPS K HEBN S F5 . 24 TRPs 3R [F145 %5 7 Ik
T IO AR R I gk [9] o USBD #&AIE T — oL LUFR o — 4L IR 2P AR B ¥ TRPs A0 &A1 I
LG5 HIAE ] — WA o
10.5.3.2.4 HIEHCA USB R4 E% 1



TR AT LI A i (R S AN R 2, AN USB ¥ #% it TSDN 15 E LA .
SRR F5 P 1% A AR BEIA 1 O AR I e A 4 E AR

USBDI fvF% Pl KA 1% USB R F% )7, I H 9B AT E IR, 25T 1%
T Y)RE . USBD H ekt 12 AL 25 T — N5 o 22T I =27 WA TR IR I,
BT 1 SR R F2 8 7 I SR A B 2% . = T RE R N sar s l. siE S TR
WA AT, TR H ST R A .
10.5.4 i#id USBD ¥4 BR USB

i ALK USBD Thfig i, USB ZR 4030 H S #F T S A T B
10.5. 4.1 PWESS (Configuration Server)

Wi B AR 48 JE TR AN B o T B R AR5 VR USBD i B Ji B 148 4% o — AN LR SR UK B 4870 148 4%
R PRI R A, BRI N IhRE .

o WAEE:, WITFE A, Bt ALk 23 IR Bl 45 ¥ Hh Wm i fr ok 3«

s WAL AL AR XS A TR I B AL LR A 1 B A5 1 AR TR SE LT

« JE %N USBD 25 ¥ 7% 50 B ME— 1y il

- ALl

USBD I A0 R AL E T fE, Tt ARk 4% 0K SN R e B A FH Bl e PR e 3 S A

o WA BRI i) fic B A5 8. GBI U7 ) 12 4% B R 1)

o T8 3 iy A Vit SR L %

AR LR AR IR ) #58 H11 USBD A3 9T I e #3482, USBD At (1) 18 46 Gl s Al
10.5.4. 1.1 [FCEEBARS

et T A 4% 2 LI e PR — A AE AR MEI T L AR B A IS A5 M L ARSI
AR B — AN A1 2 AR 228 A0 5 AN o Wil i e & (R R S R B 4 SR 2k 2R IR BN 4%

AR — AN LR AR AE T 3 — DURRRAS R A U I W i A — I b A ol 4R
LR35 TIRPIRAS AR 2 1 T USB e 2l T PRI 2% 11 )
10.5.4.1.2 &&VILRCE

WA B R W A3 FAELR B I B — N TG, AR 24 e AR A e AR i IR
H O — L PPRAS g

P A TR 25 SO VFIC B A AN USB B 4% 11— HA AT fc B AR e PR AL 1 — AN 4% 1)
Pic & o USBD 7 BT IE B B FL B A B 2 iR £ 2 S et it 2 % 1 RE = (power) Jf FLAS 2 54 (1)
P R 2 T USB 124 AT RE S Tu .
10.5.4. 1.3 AESR & L&

ek A T A 4% FCVFIC B B O A IO . 24 USB RESRL O8I AE R,  HLBR AL
TRARAE USB [IRE I B2 Y, USB I 58 fl B Ce e 2 A4 o G SR IR I i 4 e, ) ise 4%
T B e R

i A L 25 0 VI R A 8 6 TR A IR [ 1) 3 A i P IR o
10.5.4. 1.4 & &WiIT

AR LR AR I (IR S MU B T S B A W T, A K A a5 A T T A B o AR
TG T
10.5. 4.2 W& KB

BNER A B SS VR T R USB IR, IR EAEN USB &, mTLA Y
BRI AR — I B ). — S 2 AT RE D M AR I — bit SR — bit (1)
INFIA] o
10.5.4.3  fEELEH

X USB ki, fAEHEAMNANZXMEERERS: BEE LKA ERReEH. X



A SE I AT B USB SRR BEIE . LA RT RESE U5 8 A SR M RE R % )

& m

FITAT B SRR (B L5 9 50) M 17 B2 P 21 i e el 1] U 7%
b Tk (suspend) IRZ . AEHGEVRAS T, WE R BRI IE T, AR, WER S0k
TR R L L A RE I M R 5 (18, & AT LAAE AN AR IR T P 2B KR (resume) {5

A B BE R 0 0] e v £ B T R (R RS B 1 IE 1) W 52 2% 1) e U DL 3115 R 1 H
(o AV AEHAR MR IR FE T, USB F AR AR A T 5 B RS B LI N Tl fiE
WA R ] i SRR 8 RIRPIRSORAE S T g o

USB Z G W50 £ AT FL T AN T8 A A T I HDIR AR 2 Ak TR A
10.5.4.4  =HAEEHMN

USBD %% F2 1] LA MAN[R] 9582 2 AS [ (ram g 5, el ge ) S 4-98 4 an LR

o« BRI HE LB VR I 2 R

o rh AL O X R A A I T S A
GRE o AP T AR S A AR v I A e AR
RSB K F

s FRUER A DA WSS |8 P4 LA 38 (1) 3 S IE b 4 )
FEARARTT LABE FH RS )15 & RS
10.5. 4.5 RS E LA Dhfe

USBD 1 iy 4> 1 it S 168 38 e it R B2 (RS HRAS SR R &2 1) Tl g o

34, USBD % vl LU I iy 2 Wit U USB 154 HARAS

USBD fo V118 38 At 150 B B 37 AR P a5 R &2 ) Dl g
10.5.4.6 5 HUZEFE M 1) % %

USB RS NAFHERL I USB R I FE AR Re e /Do A TIAENZH P, USB &
2t W NI RE R S8 H A I A e B D) RE IR AL 4, IV A S AE M B Fh i A 36, IR F
(10 g B T R 5

TEHEE R 6, USB REGEV] R dL B [ 1B, 4 nl g 58 el gl i . /a5
WIKE SRS, USB R URE G AR A I R R, ) T T 4 IR AR 4 24 1 I B
RESET {55 o 18 ik 5 B A0 6 P08 R R AR AIE A B e 28 1 FVRPAIE mT DUIRE S DA B RS DL R A,
R

o fUNFEA IR B e & B SRR 2R 88 1 2 (R — D 2 6, & kAR
— SetDeviceFeature (DEVICE-REMOTE-WAKEUP) 3K »

< IARRAR RS D, HAEEE X DR R R B B T, B AR R
A A AT AT BRI AR LA
10.5.5 HHEAE RGBT USB (IR HIAS 4h #4E R4

A — NI SRR P B A R BN R S AERAE RGN 2 ALl USB
M55, FEWIEEIE L HE—FIHLE],  AESH5AE R G0 S AR AL T8 1R U 0] G
B, HAGEHIE S RIE RS .. — HIREREHUS IR, &SR E I B4, AR EAE
RGP —FHUE], R TR A 48 RGBT IR, B AL T — A e IR
EAE RGOS HT A AT LA IO — Mo B R (Powerup)

10.6 #AERGIN TR

IEQIFTT BT 3L, USB AREGE A MUK A 2 Ia) ()45 112 5 TR 8 1K =ML 6 T34 R 4t
(o FFE MR USB [ ENLT & SIRERGMAL AL T USB HIvEN it . X UL T
¥ USB 52 & B EHH R C 8 0 o AR —AN3CKF USB HRAE R AR (L4111 USB



Y.



LA

RIS VO HE P R IEAT 4y SRR S8 6 R 4k %% (Hub Repeater) fl4E 2k 25 il 2% (Hub
Controller). [FIFFfAR T AL A M RTR M, 8 FE M EEEAE . 5o IR AR e 2 kAT
h LR AR IR T

RLARRL T USB B M BN IR 14 1 o SRERA SCHRF I A 221 USB Lhifie

o EEATH

o L

o WERIEERRIEER

o R REIIAKE

o UM A SRR

SRR AL s e R P AR SR RIAE LR B st S A . BEER B8 e R R R 88 91 ST T TN T
Yo EWMZFHG DR AT IR TS, E B R B I IZFE 1) 2 A B . FEk 2845 a4
BEENLRN LA I RALE] . BEZe AR E PR FIE i dr 2 R VF E AU B R L ds AL 5 4%
I REAS AT S

SRR BRI TR AR L W5 B e TS TR I AR PEEAT e —.
CAE S5 IE: . OA5 5 N PATIERRN I ATEL WM. EATEROE ) EHU . A
RER AT DRI ) SOP B, st @t sr 74X R AT D i A AT L N 470 1 ) BAT 48R .
AT T A o YAEZR BT FATI O A IS SOP IS st a2 57 31 A 48 i T 473 11 ()
R, ARACAATREIRA B3 I ANRE ) N AT 7 i Akik o SRR AEG WA AR B IR
1575 PRI AS I SR 28 P A ity VAR AR e e, 554 B — MU oFah. =, MRpiiEs:. Hkm
RN EAT i I R R e AR S IR B PT A RR I N AT o YA (0 SR A AR A I B R A
Je A BT R AT G 1 MR S I, K ORI R S B B AT DRELEE B AR NPT
fERE AT o PREEE 5 AN BIARAT GE BRI R AT o 5 PR SRR 1R

SRR AR 2 FHURIE £ 2 (RN H A O TR USB 0 . AS IR 1T TR, G
FORRE S BOUBUIERM B AR 2, R A WAER SR A S iR . SR as
A BEAST I P S e A1 A 2k 2 43 i A 11 £

TEANMRLR BB — AW 28 o B )R B AR 2628 A HB I B, JEIE I 41Kk 1) SOF
BN . e H At R A A E (babbling) ¥ 4 7 1SR 28 85l AT #2838 Wk o 2% 1
(W27 . AR LA W00 ERER AL I I e 7 BT 25 2k P AN SOF 4 BRI IR L T AT R DR [7)
o FEE ARG, WA R FD . BB ANIE L SOF L, et dilnlb.

EOF1 1l EOF2 #2& tsi it i 2% 7 2 (R 21 o X S8 2 FH A Hff A B2 46 RN AR LR 28 R TPk F
HLIK SOF BLIf IEffR . IXSEm 20 i i 485 SOF FPI A& . & 10-1 45 7)™
R EOP W%, 2 10-1 Ri4s T BHURIEELS: EOF %, {F EOF2 W&, Ty HATiERN
ity VR E R TOR . SEER ST E FATHR 4% EOF2 Z Wik tH EOP KB ib4 e b A flifg. (W
7£ EOF1 I} %),

7 10-1 £E 245 A1 4L EOF B %

O30 B 1
{7 %
EOF1 32 Mg &5 o s #L
EOF2 10 i 45 oK s #2




Bit times l i SOF

~——————————
50 40 30 20 w00 0

——  EOF1 3t "‘ ——  EOF1 5 4“

Kl 10-1. EOF I [r] p4

USB EHLEE T #e A% 0 57 AR A& IR, R WY 25 330 4/ EOF2 N1 Al
R NN 2R 5 H 2 B ARAARAE B & AME N T H., PRDA SR 2 £ 21I5 EOFL I %)
I 45 AR _EAT T3 10 B, G Rk A % R e B (it B2 05 5 ) AR sl AR 24 31 EOFL I %11
T, EHANTHG— 355,

IR D (Internal port) By H 2k i i o h AR FIAR Z s P i 2 o B T A B AT B B4R
Lo g7 ) e BUNAR A AR B S OB AT B dm Ah AT o 12— e Ml S5 ROk . 1 10-2
YT PR TR A BFL. 3& 10-2 58 SCT PG s SR

!Rx_SuspendP Inactive
I = Logical NOT
Rx_Suspend
< Suspend Delay
A EOI
< Fsus
Resume_Event
< GResume

11-2. N R R AS AR T



* 11-2 P9 R S E X

EEER A s R Wk
EOI o T 0 2

Rx_Suspend Bl Pl RS
Resume_Event Gtk etk am P B P TR

NI HEEDIRA, Py A E AT SR A . B AR g N IR A BT
P s S 1E E N R IR S . 1R 2ms RIS TR) BB . FERE I R A W 5 s HE N 7840
FRAS, TR HEARASH, WHRARL S A b= B M 4 A, b N = 2 1 i (Generate
Resume)iRzx . 7EIZARZASET, A& =208 i1 SOP_FD RI4ELa i b 4k 45
Kl 10-3 45 A2 A% N AT I fRARAS B abl. RIS S 753K 10-3 e X
# 11-3 FATHE LA 5 S e X

ERCIE a2y HAAE TR ik

Power_sorce_off AT S Uity 11 HEL Y5 0% AT A p T gt e 2 R R L R
(Bhn:  AhER FYRRED

Over_current S ik AR 2k s sl 1 I R O 2 A4
EOI 2Kl B i) 71 B 5507 471 45 R
SEO 2K 7Eu 1 E2E) SEO
Disconnect_Detect 2EH 7E 3 H_FASIE] K SE0 (2L 11.5.2)
LS LR AT I3 W A P 3% 11 1
SOF LR AT P 3 SOF 4t
J 2EH e 1 Fpalkes] <y
K 2EH e 1 ks ‘K
Rx_Resume Hllids AT AR BRES
Rx_Suspend Hllias AT AR RS
Rptr_Exit WFEOPF | £E2kdsit ke hdkds | SEER AL b 4k 88 25 7F WFEOFFU IRZ&
U
Rptr_Enter WFEOPF | £E2k 38k ks | SEER ML R P 4k 8 0 N WFEOFFU IR 2
U
Port_Error 2EH R BSR4 (S0 11.8.1 1)
Configuration=0 LR AT R AR BB L EEH N O

SRR SR ICE A 2 A7 1 gk AR B & (Not Configured) R 74, FELREFZIREA
A, LAV 1 LIRS SE0. A EMIEANGE T KA. I R4 # S Fr i i Y
(Power-off JR2A&%) . X i 104 AE 2B B A1 Y SetConfiguration ()i sk A it I MARATIR A FEA K
PEARA . EBRARHELERSSIMEATIRE, FF8lkE] ClearPortFeature(PORT_POWER) Y Bl il
B L 2 A A I ORI NGRS o TEIZRIRAS I 22 73 B Rk 2 AR I3 R Al RE . TEAR AL
IR P2 2 SetPortFeature (PORT_POWERY) >R Bl ity I il A EFL 11 S48, 51 Restart_S.
Restart_E R A& 39 5 it HE N R GE IR & (discorneeted) o 781K A IS A SRR & v BEf .
X IR AT WA e N 1o ORI T BRI . 7EIZOIRES I, HZERE R SEO {55
TR Et AL, RN R E G S N A T . BRAELR SR I el 1k Ak, T I g i
PR A& 2.5us F| 2ms. IR AL AR I A TR D) RE, 78—/ 1 F A SEO ARESAL
PR AR A B B RHZF A . SRR T AR RS LG 1K 12ms P& S I S I F 0ok
AUIE, SRR R AR A TR BE D BE, AR AN A % A H B R A e . A
R IE PRSI BN 3 11 A7 AH I35 K SR B A R 45 A I E AR BRAIRAS . TEZRESRT, X
PR SEO 15 S #B BN o B AR RS FIARERLRAS SN, X 1 & 53 3 SR it A
HRAS . MO, SELRTE 1 FIRE) SEO 55 . IR IR FRAE ) 10ms %2 20ms. 7E 5
S5, B SendEOP IRZSLS N, BUAE RIEIRAH K 4k 48 B 7T WFEOPFU RS, BUNEEERIRES
MR PATEESRIE] KT, BRI RE(Enable)RA . EIZRIRAER,



M0 B K BPIRASARARE R 3L FATIE R AEAEREIRAS I, W R EAT oS AbAE e AR

A, BHLE Restart-S. Restart-E JR 4,

—RE K ORBEASORRGS . R TR R, A

Ui VAR AEAT BER S HAE R b 4k e N WFEOPFU IR E AN KRR . RN, i E#
FEIEAE AT 1 R B . M ok, e BAT G O BB — /N Ei PRE PID
NG Jjn,u%)\aﬁ TEAZCIRARIN S 3y R AT 3 1 2B 380 PR 50 4 0 4 73 480 s T A o
ity 1 ZE A BE TR S B B2 0 B AH BV 118 R B AR g 4 k2 (Suspend) R 7S o FEIZARASEY, 3 T 28 70 K
%%ﬂ)}zi&jﬁiﬁﬁm Uiy AR BAH N R K, BRI R R IR R K ik A\ née i

RA(Resuming). 1ZR& 4 X A 20ms BT PR . 7R IR,

ek detrn O LIKs) ‘K. H

JREL AR EHEN SendEOP R4 FEAFREIR AN Bl 2] SOF H A (K v % Be e Zam 11 L4l
ATHENZIRAS o IZRIRAS I, SEZR 28K IR ¥ EOP. 7F EOP Z5 i iR A, i 14k
A RRRAS, HEES AR EERIRAS I, ZERIN 2 SEO 8 ‘K’ HTEJEME%L%,Q%)\ Restart_S
IRFS, B RIRASTHE N Restart ECIRAS . 7E X IR AR IS St 11 2k 458 4

ISl L2 N SRS

N ARIERIRTS

# = Logical OR

Configuration = 0
‘ & = Logical AND

ClearPortFeature(PORT_POWER) #
SetConfiguration{non-zero) #

Mot ! = Logical NOT
Configured

Power_Source_ Off # ﬁ iSetConﬂguralion{non—zero)

Over-current

Disconnect_Detect

SetPortFeature(FORT_DISABLE)

SetPortFeature(PORT_RESET)

Rx_Suspend & (SEO # K)

«

Powered-off

SetPortFeature(PORT_POWER)

EO
Disabled

EOI

Port_Error

I Enabled

LS & SOF

Rptr_Enter_ WFEOPFU
# Rx_Resume

[SetPortFeature(PORT_SUSPEND)

Rptr_Exit WFEOPFU

Rx_Suspend & (SEOQ # K)

>

Suspended

<

(!Rx_Suspend & K) #
ClearPortFeature(PORT_SUSPEND

EOI
SendEOP

| Restart_S I K | 3
EOI
.

K
Restart_E
EOI

11-6. MATHEZ A FPRARIT &

BEIRE, MER K

Port Outputs in States

SRR

Powered_off:: i1l (aldl) 2 =i sk ok
AR

Disconnected: % 1 71 5 A~ J7 1] #8 AN 2 47 4%
o S HUARAE HIZ, IEAESS IIK T (251 s
# 2ms) .

Disabled: i I AN A TATA] 4403 11 7 HizZ

Resettina:ifi it v 19X 2/ SEO 10ms.

Enable: FATAI R AT 4% L A BELEST.

Transmit: i AT R AT 07 1 (¥4 o

Suspended: A7 AT ECRAT A5
TS

Resuming: 4Kz ‘K’ 20ms.

SendEOF: R I%AKid EOP (2 AMIE A i 1a] (1)
SEO ERe—AMEIMAT IS (] <070

—————

Restart_S I Restart_E: Ui [l JE A IX P AR
EL ANERPI PN, BRI ) K A

TR T I Z S AT vk 4 A

S




BN V7 AN RIERT I s o I vE I T RS M M 11 S i, RN R
BT
R 11-4 EATHR G I DGR S 1 E X

ERETE XL A TR il

Tx_active RILAS FOEARAETE IR

J 2K 76 FAT 0 BB R —A ) CERD
EOI REY INF i) [F B &5 R

K Rl 76 Bt 0 Bl s —4 ‘K’
Tx_resme RILLS R ILFAE Sresume TRA

SEO Rl 76 FAT 0 I 8 E]—4> SEO

POR DL TSz Power_On_Reset

Kl 10-4 45 T AEZkAs PATHGER MRS B b, 3K 10-4 58 L T F4AE S . 7ERIEZHE
BRI B HR A M 2] SI 2% A I B AL RAR S MR ATIRAS E Receivingd IR - iR EF 3ms
(O TR PR o A 2 N ARSI VI B BT, H UG A R IE S A AEA TG SIPIR A& I Z T i 284
THF o RIS i AR . BE RS G B HIR TR T — 2ms MiFmf 2. i
T 2 3 B AR RS W g . gl G, enl AR s S . S U7ER
28 FASINE) SK 45 FLAL & v 4k 2% Ab #F WFSOP 5 WFSOPEU ARSI, 203 M B e bR 25 41
FAEATIR AHEN ReceivingK R4 . 1R &4 2.5us %1 100us [FIIFR . 4 ReceivingK R A&t 11
JE L N R A . MR ILBRALLE Sresume dRAS, BRAE AT O EASINE] KT OIRER, MEE
RS WA HENZRA . A2 SE0 45F, HA R h 4k ds4b/E WFSOP 2 SOPFU R
INF, A A 2 B R A AEATIR AR HE N ReceivingSEO R 2 o Z0RASA I RI PR, % 2.5ms,
KR T AR L A% . 1 RecevingSEO ARA I I J5 tidh A S 267 i IR A& (Bus-Reset) . H 2 I |
HESL P E] SEO M ARFFZIREAL, ZARSAEEL A AN =4 POR I HEAN. 7E POR
TEERI AN e B TR A

Tx_active
J State Machine Exports:
i ¢ Rx_Bus_Reset(Bus_Reset)
Receivingd > Rx_Suspend(Suspend)
ving ™ Rx_Resume(Resume)
vEO!
Suspend >
« 1
- '
ReceivingK )
Tx _resume # K < # = Logical OR
v lEOI
>
Resume
+ SEOQ o
ReceivingSED |, >
‘EOI
PO—RP Bus_Reset > >

K 11-4. AT DR RS AT



% 11-5 _PATERE de i URGRAE 5118 X

5 S IR FHEE S ik

Rx_Bus_Reset Hellcs P EAE B2 T IR

. FEL P I 22 35 EOFL IN ZI 5k 7r EOF1 F
- e
EOF1 Wty W2 2 [

K] 10-5 & A A FPIRAI K . 3 10-5 & T 10-5 ISR RE 5. Rk
KAEHE R P gk g PATIER N IS BAT IR O . L H 2 b7 IR R AR R AL 2] EAT T 1) . AEE
W b E M T RAS, B Sendd RSN, Kk sk AANIE Bl (Inactlve) R4 . 7 Sresume
RELR I NIRE . X 22 5 FR IR AR AT fe . B mBIRES . R gkas
HEN WFEOP R, KA MANTE SRS NG SR & (Active) . W1 RTER & SEO RN,
7E SEO JE AN E J ARSNGB . RN, Sk A R AT 5 D8 76 AT 1 Bk
R o RILBAE LATH O FRE— ALY SEO I St MG SRS EANFE K& SE0 RZ&
(RepeatingSEO). IX I K I 2R ¥ & N AT 0 1 LI5S o ARSI IR A2 23 AN 7 i) )
TEHE e SEO ARASIS, WURBEALINTA] 23, 8l RAG 5 M SE0 &K 37 ik A Kki% J R4 (Send
J)o ff GEOPTU JRALE WIS N IZRE . ZREFFE— Al AL 1], fESE I AL 2R 287
v 1 FIRBN 3o Wil iy 25 3) EOFL W %I ik 2% WFE & SEO G sl iRASHEA GEOPTU k.
GEOPTU (1% MU ) _FAT 3 1 R H EOP. #EZARASI, uif R I% 2 AN w7 i R 1) SEO. 4
R AR R k2R 1N WFEOP RS HAZMAS FEHE VRS, RaE A8 AN TR SRS E N R i%
MRk A% (Send resume, fijic A Sresume). IXEIRFE N AT A (Bl O 28 AR T A
T PR MATER:. O IZRAEER 1ms, (HAEL 15ms.

Rx_Bus_Reset

h
Inactive ——— State Machine Exports:
Rptr_WFEOP & Tx_Active(Active)
EOF1 y 'Rx_Suspend Tx_Resume(Sresume)
< Active ’4—
SEOsent ¢
. 203 RepeatingSEQ .
' # = Logical OR
EOI#J¢ & = Logical AND
= Logica
SendJ EOl '
| = Logical NOT
TEOI
» GEOPTU
Rx_Suspend &
Rptr WFEQOP EOI
» Sresume ——W

] 11-5. Fedds BATHR H AOXBIRS AT K

A A R P R SRR BL I ShREAT s AE QL S NE RN DR AT e 1R 1E AN AN T ke IR



A, QIR R L AR PE . [ 10-6 2 HE K kAR PIRAS B 8L, 3 10-6 SEAHMN 155 FEEf) .
—EORS B RAEAT I E] EOP WA, (HIAR—RIME] EOP Mk /E, ZRELINL K
SEO 2| V' WA HIRE) ) SRR G R —SR&H SOP filik . fF BATHE
WCESAE S RS, BRAE WFSOP ARZSI i TH i 25 2 T 8l0d T EOFL W %1, i/t WFEOP Ak
I EIA EOF2 W%, Bift WFEOPFU ARZ Hwivh i 28 A A0 i B2l 2] EOP,  wlhidk N55F7 K
H 4T3 1) SOP JRZA(WFSOPFU) . £EIZARAI, SELe8s S LATH: 111 SOP 2% N 4Tk
PR o X FRAR IS . RS HRAEM S5 (O EOFL I 1) i R A 2 s e # i
Bk A ML SOF . T FLAELL 2% kb 4E WFSOP 5%, WFSOPFU AR A FER I £ SOP i st N\ 2545
kB EAT G F ) EOP R (WFEOPFU) . Y4 ik A IR 25 ] SR 2t AL e RS HE N
RE FEZRE FATERE T, ARSI N T i D LR 38 1 NAZIRAS I Bl B
RIFIRA . L/ WFEOP IR E] EOP, =iff WFEOPFU IRA it inf 28 & [ 25 )
B3 EOP, sk WFSOPFU. WFEOPFU {RA& I AT Hallcgs it Nt R4S, stk N 5545 SOP
RE(WFSOP). ZARAERAER K A LATu I, SAFRE FATu 11 SOP. iXHIEH I AR .
7 WFSOP IS A& 515k [ 4 g 47750 11 1¢) SOP I At HE N 2545 EOP AR A (WFEOP). 2R A I ¢
ST BATIEYE,  PATRORSS AR LA NORES I I ATE SRS . IR #iL EOF2
W), TR R AT I R T R AR
R 11-6. LA R P AR S e

55 IF 2 FAHE S Eilipa

Rx_Bus_Reset Fllids FRNARAE B T IR

UEOP 2Kl 76 B AT B2l $) EOP

DEOP 2Kl TE R IEIEN Sendd R4

EOF1 MTTT I s vl 25 215k EOFL B ZIsk/E EOF1 Fliigh i
2 []

EOF2 MTTT I s il i 2% 2k EOF2 I ZIEk/E EOF2 Aliyish
2 |

Lock Mg IR 2% i U1 B 2 4 B

Rx_Suspend AR Pl g e HE IR S

Rx_Resume AR PR AT e IR S

SOP_FD B MR AT 1 R AR 2R g i 2 B0 ) SOP. fE by
1S PR A8 3] KORAS 7= E

SOP_FU P B M AT R3] SOP. 78 AT A ZS BRI
Rl KORE A4

Rx_Bus_Reset
S i P .
WFSOPFU State Machine Exports:

- — P~
F Rptr WFEOP(WFEOP)
SOP FU UEOP & !'Lock Rptr WFSOPFU(MWFSOPFU)
- Rptr_Enter WFEOPFU
Rptr_Exit WFEOPFU
Rx_Resume
WFEOPFU [ ™
F Y
Sle Ll UEOP & Lock # = Logical OR
A & = Logical AND
v Rx_Suspend
e ! = Logical NOT
- | WFSOP EOF1
| >
Y 3
DEOP SOP_FD
h 4

i — WFEOP L’
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SRER AR T VAN b 1 B PGB SRAE H IE B IRR A B e

AR LR AR R R kA Ab A WFEOP AR A& i vl 2% 218 EOF2 B Z%l); sk/r EOF2 I %42k
A ALTE WFSOPFU RAS, (Hui H EFF5A I IR B FRT . BN I B2 thise & b
Pr HLBH O BB 1) e e N — NI, B2k T B Ik B 2 2 A DR 2 SR ARG ) 3 3
TACPSEAST DN ] A B 1S AR IR AR N R R I AT, 0] A 5 A R R RS A
RRERERSTF UG Z MIHEAT o AL 254 A Hh 4k 2 Ab /E WFEOP R 25 I L& A it 11 L AS)
F) SOP, IXHFHir = A sscth o LA WM A0 EE, S5—Flh, 2 erikm—mh, 2 “d
N7 A B EHLREAS I ), AR LRSS AE BATIR O AR K SRE M E R, XA ‘KT FE
SERIFTE R AT AR A R, SRk a G —A> EOP SR& s iUt . ) —FloRBHIESE —
AN, ARG RN A SR 88 35 24 (3% [7] 2] WFSOPFU 88, WFSOP., X Fh J7 2UAN ] EH LR
). AELkAs FATIER SR I, TN AT I B ) SR R T %ol e A RGO
WA RIAFIAT A« 75 R B (R A5 A R 1 2% S e, B AR 1 %
edEL . DIAE BRI R SOF B = Ar—MNMTAfE 5.

SELR BAE A — A USB B4 BN T AR R i 5 5 AR e S e R i, AR 3%
SCRFAS SR A R N R S R A BN, A e I A e Al A g T AN S e £ 4
A FAT G RPIRAS s iR R it 2 P AR 2R 2 AT o 11 B i sl e 1y A S i SR 2R 2R
A ey G A 3 s AT PR R Bt 1 R SIS P o e S A R e AR 2 T e 0o} SR 2 i i H T ROk
S e RN R i PR A R HE S

SELR BN R A5 5 008 SAE N AT 7 [ BIAE 4705 11 b o SR LR B8 AE R I 1) 2.5ms 5 FE K i [1)
(1% SEO 15 S AR i, JF A 5 45 R SE B 3 79 o FEAT AR 2R 3 L 200K T
ST R e R, S AE T RS T 45 R AT R IT SE B P A . S A5 R R 2
LR AR ALTE T RS :

o PEHIZREL DML N O;

o IREEIRAEBIALHEL A O

o HORPURESIE WFSOPFU IR

o RIEBIENEIRE:

o AT FEARRL ERASIE A M T 1 EIRE) SEO 5.

AR B F AR L 2R 2SR AT FEYR TG . AL AR 4R 388 1T DU R IETT OC(H A R L TR 1
A HLIRTT OC I AR 4R 35 T LA il 2 vy 11 PR PO, B0 1 1 R0 BB 4 A A i 1 PR P
Pio L2 ¥ E wHubCharateristic H 3% 45 HLJF T A% 2 K g 7 A2 15 S 7 HL IR T % o
LR B B AR AL, AN I B AR () A AR LR T O IR 2 AR BT

BR LR 2% 00 T AT iy 11 DA 250 B AT RN A BT A (1 245 RS . Xt R AR LR AR e AE T 11
T Aty 1 UK R ISR D+FT D-[R4 e o REANEE LR 28 i 1 DA 254 F g (R BRI A RUR 16 4%« LR
AR B A RN N P B 4L AE D+ D- R AR I Bh k43 ) D+AN
D-o BEAMELAS N AT 0 AR AR & EFFEE—A TR (Rpd), AT 5 RS2 ERHLRE
(Rpu). £EZRAF T AT LIS RHRIHOR = id 5 5 #b% (Edge rate) BB AEN . FATumH
S S R R U PRI, B N ] R A A e R AR A . AT R Al
FH A5

SR AE A& 10-7 k.

FRLL #525(Hub Class) e ST [ iAg 2 A5 18 A1 (0 BN (0 B 7 16 46 #4875 22 1) 9 4 (endiport) :
RSB AL, FEHLRGOM I 2o R ARSI B A . e — AW .
BATRS BT BB, SELRARAEPEC T IR [F] NAK . 2 SRR AT B 152 Il [m ] 4
o USB ZR G fie P B SR v g LR 26 25 74 R AU WRIR A AL i U1 st 5. [ 10-8 45
TR, REBFIEEIE BB S B AR EERN . SR AR T I 2E #5 /o LIRS AN



PR o PR TG . Rt i 7 BEIN TR E . SR LA i 11 E A ) 8 42 £ B
EH SRS, R v 5wt LR E BB 2 BN Bl . Rk IR AR AL AT fiE
TREAE AR . BB — ELAR R LRI USB RN ER . USB RZHAHT SR
AR AT 1R H W TR AR I B e s s 1 (FPIRES 224 . USB ARGl I T B A e e 4R
T IR ALK S AL . USB A b Al BN AT — R I 2 aebnif . T WX RRE
FIAE R AR 2R AE T A7 0 1 ESEILR s PR 2 IR R B A, B R B A AN i
FRPRA LA o X R AR AR 11 45 USB R GL AT LR HUERA K117 80 - SR 2t Rl I bR fEfY) USB
WA RCE AT S BCE . USB ARG A6 A AR e Hiid 115 R g e s IR AL o

4
EATHES

Ay

LR DS

" ui N
v 1 i

Ui 11 2

3
K] 11-7. SELkdsin il 41 R

R AR TR IR A USB WA HESL . SR G IR 18 S T Behkdls ARk ds e & Ml 1
TNV R 2 e As R B IR e AR Hid 1. USB AV SE TN I 38 1

*  Device;

*  Configuration;
* Interface;

*  Endpoint;

o String(F] %K)
R L2 00 17 SR AL B E () INF [R) AT LR v e 25 S AS 225K o R T A1) e IS L1 (13 3K
A o
1 WAEHEN BN 5E A 50ms
2 HHARY BRI AR AR 3K 1) 58 B TH)
M E A 2 55— N AR B B I R] . 50ms
BEPIASAHGRECR B BT IS [R) . 50ms
5 i B B BORPDIR S B2 (] R T) .- 50ms
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