USB 2.0 JYEHIR

USB 2.0 #1375

USB & & &/

USB & — M RE IR I i P AT AR S 28, AT 22015 5 ok AE S, Jsmndi
AL 480Mb/S. USB ICHF “mERfitrn” F “ FAte” Pipb s, 2R pt it
W% e % 1] LA3RTS S00mA ) HLIE . USB2.0 # v ik ) R 32 i, 2445 43 (USB 1.1)
HE R (USB 1.0) B&ERR & (USB 2.0) AN, THUAT LG/ BifEdmok S ke
fiTe —4% USB &k I, WA B i m AR il B2 S5 g iz 2 et ) “wee” oE, &
#AFEENL. HUB LUK USB HREH %o

USB /A RALHE “ EHL W4 DL “WIFRIER:” = A5y, b BEHLE — At USB
e KB IV BLRE ) R . AR R E P S A AR, AT PC, ATLLAZ OTG e —A
USB R2ZHVA A USB THl; A% USB DhAE W 44 M1 USB HUB, % SCHF 127 Mk
s WHEDEBRVIR ML USB [IfLhinsk. 76 USB 2.0 R4, TERAEH Bkt sik.

— AN USBHOST 5% % Tx @l af Z 45 128 Ashsik, stk O /8 A Ak, 2 7448 &AM A Q16 ot 42
A, & T BB AT — A%, Bsh— A USBHOST & % Tt B #f Z 4% 127 MNbsik, 4o B — ANk
&b A~ Ak, M2 TR S EH 127 AUSB# % A£G UB#A 4T, 4% 2%4 127 A USB
#&, %A E4#MAUSB HUB, & USB HUB &R %2 & Alsbstey, AMXEHRTIH e UB x84
HHETHLT 127,

USB &5 R 70 2 KRR AN KIERL T A USB B4, 4 IR .

A L HOST-ROOT HUB
(), st rern) W, WA TR
Tier 2 (Tier), WHEEUATA—A
USB R4t w2 nLAALVT 5

>

4~ USB HUB %k, —4&E

A% (Compound Device)
i

Tier 3

B (RN o 8 P )2 B 2 1)
JZ.

Tier 6

Tier 7

. . Cornpound Device
N\

ROOT HUB & — /4% 49 USB HUB, ¢ £ & 224 R L, K& Asik. ROOT HUB £ {2
PLATEEUBHUB @ywft, ZABA— by, BALABRY B4 BONELFTAE @GN

4.

“4 4% % (Compound Device)” Tix s Al % ANusk. MR AABREL Lk Rl Ak E
@it B UBHUB A4 & & ik s, i B FEEH6 UB BB LF.

USB R HEIT B L mEds, Fra el b BV, AEMTINZ14> USB 44
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ANV EE A, B R AL g 4 175 20 e WA [ g R (10 ot
i,

USB KH] “&Maw” - “Hlate” - “BEF0” femils, £ euhiteddhtu L
B RY R e 2 L BE AN £ (Endpoint),  MTTORAE T A7 — N ) 3k ) ot /2 it
AW, 42 RN TEm RIS .

#Ea. UB A4 LAEAHOR L E45, @4 SYNC, #4ER EOP = Ao, L PHEGHR
XA FRAGEAHERRAGBR. 24108269 PID F4. PIDf 2 THBLHER (R16HM). 442
€,8p 45 PID # IN/JOUT/SETUP # €,.

3% & (Endpoint): # USB# & FTHTHUAITHREKRLGRNIER, IHLQRNA ARG GHRER
o BEIHKHSAOBITRAMBAG, BRFKABENRRBLERSEIHF2 A5 (24N, 2NNk
h), Fifoo Rt ER S AMLI5 @B L,

I (Pipe) & EAUMIB & v sl Z A B AL LY, JLA PRI TE . Jehg U
W (Stream Pipe) FA MG B (Message Pipe)o {11 USB %#5— H L HIgiAr
M EEE, NEBRAREHIEE, USB FHLE S E R RIS & A, BlE. IR
» XA ATRCE .

USB #4443 HOST B}, HOST @AZ5Ud ik BRI 4 il 1 e L HEA T AR ZS, 56 ik A
il ATHbE . PRSI E SRR . TR E S A E T T IE R . USB %4
149 B P e R AR T

A RUBREF-NEELGES, d— 47 ERRAXR (£REETENTA 2€4
%t EEL QKB A K)o BLAFAHOST Tk 885G AAMBAZ L, 4o L6 USB sk, PID.
VID. #& 4% (Class). #a5X. RAHAS L. REXT. AN LUFLOATASRBLEL (K
kKA )o HOST 4242 PID 4o VID e 8 & B 2072 4, ##A&#FA S wRE, A AL EMEY
BEAREFHA. #TFELAM RS, ARARATR S TALLHERI00mMA & @if.

AN

USB A 55t X T IR0, T
BB S T W A BT B A B B SCAIR 46 1] LR B
P T AR NSRS, R TR
HURLAGH: I PATERER GRS, KRR S, U B

U et TR TR SRR BRSSO, ARk, USB 2045

JERL: T ERITF A SRS (R R T, A5 <0 7 HOST, 2R i 411 HOST Jiz) % 4. 1M 1EHi
2 HOST K155, AT 27 20l 1 6 i 42 2 T B R X S A TR dedfs, 70l NAK -
Plo

ANF AL SR AP B IR RIS e L] B2 HeL s 55 v
1 USB i 56 (KPR LA R de R EAT — s (K22 57

USB WA I8 A HOST 115, 7RSI TE Lz AL EE DUR =R i K

1. FREER: — 0 11 AR, WS R &R . B E I, 15 300 E R A
Ji USB % £ W 2 HHx B35 5Kk . HOST 103 Aniflis sk ke PR B AT EE B 45 o

By Hevry  Email: hevry.jon@hotmail.com Page 2 of 17



USB 2.0 JYEHIR

2. 2K (class) #EXK: USB ik X TH AT, WHUB K., KAEREMAMEAREE, A
[F 28 S T 5 TE R, 122 A NAZ SR IR e85 5k . B4 BT B IS e B 45 4
RFFR R A3,

3. JRVER: XMERIFAGE USB MIVERE K, o2 v A oA 1 SEBl—E M
ThRgm B e IR

USB HUB $2{}t 7 FHRSA . REIRE K USB #1197 J575. HUB #J EAT PORT [fi
il HOST, "F47 PORT il ¥4 (HUB sZhfiEt#). 7 F47 PORT I, HUB #2474
TR B S R IR fik ), JF45 4% T 4T PORT fit . HUB m] LAY ALEfiE % 1T PORT,
AN PORT W] LA TAEAEAN RIS A5 20 i/ 4 AR«

HUB i HUB H k4% (HUB Repeater). /&% (Transaction Translator) LA HUB 5l
7% (HUB Controller) —#4r2H/%. HUB Repeater ;& 147 PORT F1 F4T PORT Z [&] f\]— M)
WIS, e miEddn W EE S22 K& . HUB #5547 50R HOST (K15, HOST
i3 HUB J&3i5 KA1 HUB #2483l i1, 3k435¢ T HUB A 5 A1 7T PORT (1) HUB i1,
AT HUB F1'FAT PORT MR A B, e e a2 (i 17 DA v JAURH 4 APl R ) e e i
i HUB W] DAFE s # HOST A4l MIRIE e 26 2 (A AT UL RS . HUB 7EAEF ES2HF Reset.

Resume. Suspend.

T4 554 #5492 HUB Repeater & 242 5/AA L 47 (T47) PORT LAz sk ¥l a8, # o4 ¥
T #7( L 47 )PORT.Ari§ oo 4 = 2R A L 17 PORT 4k 7| 09 4 $2 . & 2 @ PR A 4% 45 49 5 & T 47 PORT
A%k, BpsdE.

USB HOST 7 USB 1A & " 1 St B 4R/ KR (ARG . HOST ANsE 25 2 RIS AN Kcdf
PR ARSI . B E iR it

USB HEfiis Ry
USB PR RAESEHLUN R 222 I E5K, - W R P

£ HSOT ¥i, NJHAE (Client ) . N
NN N . lost nterconnect ysica evice
SW) AfEEEVIM USB Mgk, 1M | | |

Wi USB &4t 1USB 1 :

ko O et gt s | Lo A e ]
Eﬁé”%ﬁ}’{‘gj 1] USB )é\gé, E USB Function Layer
gk A USB &t Tl in. i BN +
iﬁ:iﬂ uéj\j\j:tjjﬁé Z &%Eﬂ] 'El‘l‘ USB System USB Logical

ST — N 2y JES. : evice USB Device
AEOE=ARK. iR | | e
5 00 5 M T e A 2 ||, o
B, Bty — || ol [FTT e |
W\*W\E‘] %Zli’sz:iﬁ, USB ,‘égé*% | ) 5 communications flow
Emug&ﬁ% E’\gﬂéiﬁg Bit Yﬁ ’ ﬁﬁki&% Logical communications flow
'sz:iﬁ\'j E@%Iﬁ%%ifm %D )é\ &%SIE o j% Implementation Focus Area

RO SR BSEBR R, K
T ARIZ R I .
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PP b, USB i #ilid = i 2 M S 2635823 HOST, (HAE@% I HUB 2iZWN, %
USB % # M1 HOST B #:%8Hz, 1 HOST LN HR L X — K R W N ETR:

B I FH A Ty i 4 ot 22 T) ) 3 THORH L
N, N AR USB B4 3K 50 R (USBD) &

% OG0 T © i RQ ik, WREUREH. LRI

e ‘ iy (HCD) #:M IRQ ik, itk USB

(Func> B i ZE 4% (Transaction), JfXF USB &4t

i BT T 5 25 iz DR T g
(Funcy  CFunc)

HEZANNHBARE IRQ 1K), EHLFEHI4

(Host Controller) $ATHEE ML HI{T55, (LR
— 43 USB sk AT Bl L.
NETR.

USB R4 L4, % MINE KT
HOST #1 USB Lhfe s ss 2 AT O & 2
USED | RN AR Buffer A1 USB T BE £ (13 2
REAT o — Mk i i #5H Buffer, 1 LAIAH
USB il iUl A2 3 F 4 A1 Buffer F1 45 ity s, Buffer
el | AR AT e, AT B IEIE AR IS . N K
P 3 sk R 2% 2 8] (1) B AT 80 ok e 1 g 4% 1)
ity |\ TR AL A o T8 5 2 22 R 7 A A
e, DAA A TE HSCRr RS R R A A
FHAE B o) e 2% JEAT #2 l IR) 4 7 B FR b 1
FMEED, Xt A, BEAEORXR.

—A~ USB 4% AT LUALFE Tt s, RIF)
()31 55 LA R B AN T T (X 43« STl T BASE
FEAR I A 2280 L i 1) 1 s A R i ek
/ Ao BRI O Hh, AT I3 SR AN
fon BAAE R 35 0 AMEBR IS A, SR
s | [ s A o R IR, R SEIREN B
""" IR R, SRR R B K

IRPa

Transactions HWSW
Interface

ek s i 45
VUFoh A = 7
L A

P At e — P AT SE R AR, — IR D =N B BBk
M HOST #| Device [ SETUP F#45-f&:4iy, X MM BUR & T bk aa dil AL 4 (11 sk 88
W BON BRI B, AT S SR BRI B B I BOIRESRY B, ik
IN/OUT A2 B SR A2 75 i 2h 56 1o

i A e o 47 A T AR Y FH R Deeviee (45l £ TRIEAT, ¥ 4% 4
AR AR A AR T L, USB 1 B LT AR s 2w ST R4 1
Bl o oAt =P ARAm SR AR AT RS 308 3o
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AR RO T i KA A e Ik . X TRl I % H A 64Byte; X T
R BRI A 8 AW A& T LU 8 1l 16 B 32 1l 64

RROLEEALT N L ERBK/AEBBORY, THRLESGR UK ESE G
Buffer & & J-o Buffer #ik, £RTHMK/ A LGHBARK, AZTh. FET—Nk &
HAITRBRIA, PRBORIBEEHLGRAOEAN, FERKBLIALTFALE
CLHhHh, ALERXBRRE NN, AAGLELEAHNEFTURACKA. ZhtRfd R
— NS/ EET ARAELTFRACEKAGE, hthhRBERLE R

PEIESAE VT 1) D2 2 21— 2L ERT], -
® [ A KR A AN BE T 20% AR, 4 SHURMERE (1 AN REEE I 10%,

® {E A IIRA Z RN, I HEA R R W, Tk A%
Ao

Hh e

WAL PP AL 5, R B R (AR, HOST T8k [ 52 1 A
o v W AT A, A SR AL s T DA IR [P ek S R, A5
RFINAK, R MRS .

W WAL IO B IR BRAIE, IR ARSI, e PR BRI ] AL, 52
PR R EAL

o T e A AT A, B ALK 4 i) T LUk £ 1024/64/8 Byteso

T R BT AL AN P 80% R st s 1], A AV ANTS L 90%.

Hh BTty P A D 1) 5 Pl Sty s AR AR o S, A T A ) 1A ) B T DL
1~255mS, AN Ak 10~255mS, bt o e y*125uS, i interval HY 1
2 16 Z M PIME.

3% vt vt oty 98 R T s A ST DR VE IR TS A5 A i, e R O
i s B¢ 22 ) LAAE — Mt A BEAT = P I 5 AR, AR s 3072 I EuE .

iR Gk, ARRAERBRRAEIH-NTawsh, ARELENE L LR 4h
BIHE—~NFa, mE, . L2F2aalNTa L TEiNEalH, F25A
AAEE, HFREAFRAGTE, THAAIaRG% 55T

A

Pl AR e — Pl ] FE ) B A, (H IR AT AR, e R A F ] DUR R
T K SE AL, A s LR AL .

K3 USB W& AL AL, e it B s i e K K 512, 4nidit
e A BB E T LY 8. 164 32, 64,

L ALHAE Vi ) USB R, A0 HADAL 2R R A BRIt %6 94, USB
HOST S st wH AR e, e S8 & R A e HE = AL

e PR g L ST PING #8410 EALR S o 2 PR A, NYET £oR 15
ENE, AW — MR, ACK R ENE, Calisiful ™
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— AN
4. [AD ALY

Rl AR e — P SE . ANATFERAR R, ANSCRFERR B RBLS . A A 4
SRR AR, R P I R B 1024, R 1023,

3% vt vt ety 0 )20 o s o — AN TR VE IR RD 355 A i, i il 98
i i e 25 W] LAAE — Nt N REAT = IR AP 55t i, Aedanienik 3072 PO ER -

G R AR I AN o L 80%FRIMITING 7], el [ AR i AN o T L 90%
R B 1] o

[vil 22 S 1 AR U5 T A M P B o — A A Tl 52 PRI ] ) G B A1 o

e L BIZ$ R USB HUB 2 Jalif 4y BiAL%y (Split Transaction),
EANAE EHLEE IR A HUB 2 1] %iw, Wy B AL, Tufméﬁ/ﬂiﬁu% R R i
Blo 73 BALHA T USB B SRS IE I . AT LT

SEAH: HERA KR~ RALGF S54RI ANANES SR LR A A LA LRZEAMA 4
/MR ARG EARARY, LR A-RRLGES ARG, PrdGARBLEGTF A, AH
BT 5% UB ARG A A, BB —haRosrAmt, B48 (ki) G4hbHa sk (F
BF) QBT SHATRATAENL LT E4H, AORZELGT AE,

USB YE MG S HTE
NG 2:, 1S USB2.0 B IE SRR

USB thil EMTE

USB K] little edian “7- 7] IIT‘TJ%‘5 Eﬂé%L%fgiﬁ*4?%5@%1&ﬁ§ﬁ1ﬁ, e At
AL, KA NRZI ih, FEBNELER) 6 4> 1 ZREAT NS, BIHHA—4 0.

BT ) USB #SH SYNC JFif, i) SYNC 36 )%k 32bit, 4ni# /MG A1) SYNC
BLEJy 8bite SERREAEIN SYNC 7% i1 USB HUB [FR %, Alfiga/N T i%(H.

USB %l g =X

pip | ADPR | ENDP DATA CRC
FrameNumber
4+4 7 1|1 4 N*8(n=0,1,..,1024) | 5/16

PID T4 T HIRAHIZEAY, 70 4 (Token). #4lF (Data). #2F (Handshacke) DA
JLERRADL 4 K, L 16 FhRAN PID. EARE X WIS SCEMES 196 T,

X AR, PID 2 J5 & 7 A7 Kbtk R 4 A7 fF) s 5 o AR EAT Bk, LS A7
(] CRC KHAMNEE Ao SOF 2 —FFHRAI2 AL, PID JrBRISE 11 LAIMIG 5 o

xR R Y, PID A ELEER A, Bl Ko N 7Y, Bdlailia LA 16 47
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] CRC 5 FI&E R,
BT PID 3, AR AAREA.

AN

oy AL H BRI AL, Start-Split AT Complete-Split €2, #%:X U1 F:

(Isb) (msb) (Isb) (msb)
Field | SPLIT | Hub |SC |Port| S |E |[ET| CRCS Field [SPLIT| Hub | SC |Port|S |U|ET| CRC3
PID |Addr PID | Addr
Bits 8 7 117 ]1(1]2 5 Bits 8 7 1 b T e O = 5
[N 7

£ |

7t Start-Split ! Complete-Split 0.1 FEHE & T Mk 73 BS AL T AL 1K HUB kA~ 47
Uity 1 a5 DA Bty s 2RI (il b, ki D). BAA AR A P A L AN H s
MR E CGE—AMEL P, KRR,

EFEFE ACK, NAK, STALL LA NYET PUfh, b ACK #R i ERINE, I
PRI A4 NAK RR 58 N, RIS A& 4, ?&iﬁ%ﬂﬁau; STALL £ /nIhfigtts
R T T STALL J@1; NYET Kon AR RMES I, Bk

HuAE USB e LA o Hhy, AL REAEMTA MR . wrid USB Sl 2R i 1014
125uS, i ASARIE USB SR M0 1mS. mifkpiEsn h—MEE R (SOF ) %
7~y Wi EOF. EOF ANk, 1P HPIRZS, EOF WIIRIAS SR VAT Kodlafiedan -

Bl IR EE USB 1 26 FIE32) IE# USB BZENIWHIA—FF, 251 SOF €45 Wi 51945 hid /2 2
‘#Hy, B9 7 USB R4, SOF (4 gy 53515 [ IR P2 o 208078 11 17, BAMC—=1i1F i
Wi SR, PIIEE G592 1531 2 1mS

HEfE% (Transaction) IR
1. feEFHSAL

oken

N———————

DATAD/
|DAA | lum( | |sm|_|.]
ata
Error I

N

Error

[aex | [ ] [oar]

Idle

v

High-speed only

ACK Data NYET | | ACK | |NAK | |STALL | Data
Error [ ]\ L L Error

» Idle

andshake

[] Host [] Function

Bl rp—ANJTHER R — Packet, KEMARRENLHBIA, AGKERR
Device & 4L, Ht ARG & nTSE L4, 7524 Tk R WAL a5 . 2550
HHROR, WK 22 Ut it 55 55 AR ke 50 i A S B5ai R A, At 2 b i £ 1
PID % DATAO-DATAI1-DATAO-...[¥) 7 s\, DAARAIE 1% st R (1) [R) 20
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USB feVFdE4k 3 KL R fLdailin, S Eilizflim, & I NP AR B0 B it
%, BN EINZ 8. B =W%J5, HOST W\ kiZim s Thhesti (STALL),
FriZaun AR TS

— kAL EAL T (Transfer) 1 IXB|Z XHALE F 5 1E%T (Transaction) ZH .

#M#H A Y. £ &% 4% DATAO-DATAI-DATAO- - 69 i 5 % S4B 4, RH A% 4 F 545
445 # PID &%, L RAALLERAAAHKE ACK 51 Ada# PID, L& T~k
@, FUMNATRARF S 4. A4, L4 5K LML KT 7| o #3884 & 48R A
#H e, stk KT @A DATAO, 7 2 £ #skik#A % =/ DATAO &4 — A DATAO ¢
T4,

PEHIE%r (Transaction)

— UM O = (B BB AL (Setup) Hidls (DATAD (AT
BAT) ULLARZS (Status)o BRI BUARH — REZ X CERE BO S 55 A& 5L &

(Transaction) o

JEE T B R S AR AR ] . T LA H
St A AL, R EIRRAA 2 KX, X
FETZF SR R A R A — R SRR K
JEA—HFES RSCHA—FEEZFE—LE0 ] R UiE W]
HIA VY .

AT B e, ATRES A EEREIY B, XA BORK
EES B0 Rt/ EIE 2 € iV ER T S o0 % €/ L TS
[FIFE 25 R PID B ML BB, Device H
we  AEIR[A ACK U, BEH AR,

[ Hest L] Functon R SRR B, Sl — T 5 T O R
P AR R MBS I 5 7 . 2R A AN N 0 BB, A
MR A NAK 8% STALL. I B A RIE R s = K

Handshake ACK [Frror

Setup Data Status

Stage Stage Stage
! & 1 r \
EVU,’;‘“" I SETUP (0) | | OUT (1) | | ouT (o) | I OUT (011) | | IN (1) |
e DATAD DATAA1 DATAD DATAOM DATA1
gg;‘:’m' |SETUP(0) || IN (1) || IN (0) | | IN (0/1) || OuT (1) |
DATAD DATA1 DATAD DATADA DATA1
Setup Status
Stage Stage
A A
f 1 f
No-d
cgntfgf [ SETUP (0) | | IN (1)
DATAD DATA1
Hh BT A

T A /e e _EBR AN SCRF PING 28k, FAl R BRI S A ot —FE . ARAT1Z
[ AR DX AN T S 5 A A PR R i A —FE . SCRFIIR KB BEAN—FEL IR2E 2
AN BRI R L A SR BB W ) 2R 75

THUAEHEE WAL AT 55 I, 2 IR X R B g s i SR A Hh $18 2 1R A ] B e
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A WAL WA R R L, DURT R AR
[ A o e th R ) PID S (RIL IR CRAE O S B TR 20 o 1 1L D v e A

PR
Idle
Token E’/ ouT

 —

DATAO/ DATAO/
|DATA‘I | | s | | ST“'—'—l DATA1

Data Error
Handshake
| [ | | i | ISTI s
P ldle
[ ] Hest [ Function
4. AL
- ERZ PR NIl 2 A YNt &
I:ﬁ BT, WASE PID #f . EHEHEH
o = Token AR, R A A e AL E .
;* ...........................
o] | EE o
Error
» ldle
I:l Host I:I Function
USB &4 Legtsa REMHG?
: |
1
L w tn
g8 ¥ 225222 §F 2 BEFZ
=8 R R R 5 A TEgR
1 > > ! >
T 1 L0
@A UB ZLRKBABGRL LA, FRATHGXNTH, FUN L4443 2TFAEELA
R R F G5t —~RFSARLTHE, BT~ RFL4ROUNOLLT L4, FRAMKE A
— kb h— Rk F| S RFE S A A, TIUAM R A

USB HE%2

7 USB HEZH, BVET 256 T USB B IS FUIRAS . H 3. USB Beatiif sk
FATT . B R,
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TEA USB A AR AL 1K -

Attached

Powered | Default

Address | Configured

Suspended

State

No

Device is not attached to
the USB. Other attributes
are not significant.

Device is attached to the
USB, but is not powered.
Other attributes are not
significant.

Device is attached to the
USB and powered, but
has not been reset

Device is attached to the
USB and powered and
has been reset, but has
not been assigned a
unigue address. Device
responds at the default
address.

Device is attached to the
USB, powered, has been
reset, and a unique
device address has been
assigned. Device is not
configured.

Device is attached to the
USB. powered, has been
reset, has a unigue
address, is configured,
and is not suspended
The host may now use
the function provided by
the device.

Device is, at minimum,
attached to the USE and
is powered and has not
seen bus activity for 3 ms.
it may also have a unigue
address and be
configured for use.
However, because the
device is suspended. the
host may not use the
device's function.

X A PR

AP TN,

Attached

Hub Reset
or Hub

Deconfigured Configured

Bus
Inactive

Bus Activity

Powered

Bus
Inactive

Bus Activity

Address
Assigned

Bus
Inactive

Bus Activity

Device
Deconfigured Configured

Bus
Inactive

Configured

Bus Activity

2 B LU A T M2 <

1. EETREN HUB /& HOST Al HORZA AR v s i IR [ M1 bitmap, 5 1
HOST %/~ PORT IRA&KAE T 4.

2. EWMLI HUB &#)iZ% PORT HPIRAS, 19506 W& &4, JHaniE

3. EHLEE
PORT.

4.  HUB T PORT B #4E, Ao

B R AR

(2D 100mS) WAk LR, ARJE R HUB KIkiESK, EAHERE 1%

%1% PORT WA RE T o ILAE ¥ 25 1E N 3] defalut

IR, AL Vbus SREUANEE 100mA HIR . FEHLAT LUEE 0 Hhk b HE .

B [kiibu

hd

S

8. Ml

0 Mtk ()% 15 2% K 3% get device descriptor FrffEi 3K , FREN 5 2% FIHHIA ST .
LEHUFFR M HUB Rk1EK, A% PORT.

7. FHUEIARAETE K set_address 45 A ALk .
T bk ) % R IR get device descriptor FRIETE K, SR A& HHB ST

9.  EHLML B HubE R 15 45 Ak HAth get configuration 1K, BRI & L B FB AT
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10.  HRBEAECERE, FHUEHEGIENCE, Wit set configuration 15 K0 B 2% M ZEA TR E
X BA T ATIE AT

USB i (10 JHERAF S iR, Bk, o e Mk rie. Bolfe .
B TR DO ML

USB (Wi RAFEFRAEE K RIER LI RiER =38, Fra G kA i BN BB &

15, FREEHRE R =ANO Bof T 15 HOST il — kg il 5 4545 4 1n) Device &% —

8 T Setup £, IXAMUULH TR EARG R, Wik, BdntLimor m . Bl H bR
(Device/Interface/Endpoint 25) ., EAK 5 X 2% USB2.0 Spec p248.

USB Fr #E SR AL F6 11 ANiE sk, g B %r Pt (Clear Feature ) . 73 3| it &
(Get_Configuration). 73%$#iR (Get Descriptor). % & il (Set Address) 25, HAKZSH#
USB 2.0 Spec p250

USB X:#Hl: TEAS4

T EE T USB FENLAE AR AR AE 20 il S A USB A& 4 (4T 4, 3X 355 53 1A
RT3 2L EHCL iseil, ARt 28 W KSR P A USB Rge ikt . I
H USB RG A — M e Rgedefit o th T BRI H OCHERAN K, W& 22, Wiy 75 25152 % USB
2.0 Spec Chapter10,

USB HUB #id

X—F iR T USB HUB HJ4e#y, T2 HUB Repeater. HUB Controller A A
Transaction Translator =N HIEIF. HAMNAALHE USB HUB 251 sk 2 fiiR 75 .

MIfe EoRUE, HUB IMSCHRFIESAT . IR B, BB/ Rl . B2kt ix
RrFI | AR A SCHE

FI& % USB HUB [f) 2244 -

Portd _ _ USB HUB H & ¥ TA/E# 5
Upstream Facing Port Upstream Facing Port State Machines B . . .
: HH_bAT PORT [P [ YE
M&EH 4y, USB HUB i HUB
Hub State Repeater . HUB Controller }
Transaction |mmm| Re:i::ter Machines c;,l;:lrl;"er P . — I\
Translator Transaction Translator = #4541

. 34" HUB Repeater T4
TR AR, RO SER b
~‘ Downstream ﬁ‘ PORT ﬂ”rﬁ‘ PORT Iﬁ;fﬂj

[ Routing

Facing Port

i State Machine(s) I_JJEI# FEBE L. A IS FE
Pt Pz Forn S 0 RO L R 2 B R 3

B/ BRI . HUB Controller

H1 57 HOST i/, 5¢/ty HOST HIAZH. (IR Am N ). HUB 45 & & Bl . Transaction
Translator 3= 81 57 Sod ) 73 B AL, JHE S R BER T 2AKE K %1 1T PORT.

Routing Logic %1 506 N 4T PORT #%4% 3] HUB Repeater ok # Transaction Translator (DL J5 fij
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USB 2.0 JYEHIR

T,

4 USB HUB (1) 4T PORT 4% 1E 2 /MKIE R, TT ATAE, HUB Repeater TAf7E4
HAHERA . 2% USB HUB ¥ 4T PORT JE4:4E sy, TT T4F, HUB Repeater T E7E
[T S

B K

MyJriE B USB HUB KT kK7 s A AERER . T A 14T PORT A Al
({1~ 4T PORT 5K A EA4T PORT (R td.

AT U5 L USB HUB 7E 4T PORT #2205 €1, 1442 2] 147 PORT, A
HiAh PORT #% .

MARE (S 5 I K

Ml (55 (Resume) [¥% kR 5E 4 #1755, 7EAT{T PORT W 2 e 5 5 USB
HUB #B43 [ HoAth PORT %% o

USB HUB [y [F]

USB HUB @47l 5 HOST R+ [R5, A4 A1 HOST AH[E] (1ot i 1, 3 i il o [m) 25 1)
FAERSCBLN . £E USB HUB PAT ISR 3 A7, THEER G2 H] USB HUB [A
M BRORBIR o Forp SRR i EEEL, HDRINEDR B _EAT PORT JELER A SOF 4 [k
[ TAIRR s 25 A7 ds HIRAF AR ML IR TR) (AR, 450K SOF QR  BEHT: 53— H s AR
(RIS TEDTR) T4 1) R k28 7210 0 I BRI FT I —WOTAR T o SRJ5 IR A7 45 A7 A R
HPTHE

& F USB HUB #-o SOF €. 4. & & & atiAl ¢, AMiALHRLASOF @ egatial iz SOF LA LA L E
It B, do FARAesssks2, USB HUB Adpeiism AR b L Lagtia iR — b, %2
B USBHUB A % k%, st F UBHUB kit A ek, 47THktER, UBHUB & & £K
— R Tk kL, 4 EOF #4f. AT HABRH AT 04, BAAASHMALR. wBRHTE
E#4F4% F USBHUB #4m| SOF 48R, ARmEETAEXNUSB 44 F, A4 GM A (#k
Ao BF| KRG 2) BTARUBSRAGBERROBBELRZAHA—-H4,

BF RGN BPEL Bl TS AR ZE A A i R iU SR 2, A5 Bl 8 5 AL g
Hi%, USB HFIVUHE RG34 5 DM EL S e — e RN N, HERICT — & W
TR B % ) 8, 4 EOF1 A1 EOF2 I ZI 51N

EOF1 4« EOF2 & @ A %44t if], 569 EOF at i 44 % USBHUB A # L 4 #z @ F AL X AN
atie), wFEaAiR) L LGOATRAA#H5& A4+ EOF M| ¢ F 4.

HUB Repeater

i 4 B X, HUB Repeater K% i 21| 54l Repeat 2, XA repeat A XUa] ), BEALFE M
|47 PORT 2| F47 PORT [¥] repeat, X 058! 47 PORT #| |47 PORT [f] repeat. 75 %] USB
HUB [ At 44 )\ PORT 40K, AR5 P F AN 2ol B i ®) PORT E2:. T KA
HUB Repeater HJHE P .
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USB 2.0 JYEHIR

Port Selector state
machine
Xmt_stream
Data Elasticity <
Recoyery Buffer 4 & B
g

Rev Clk ﬁ
Xmt_Clk

Squelch

Rev_stream

EFATITH B, USB PHY 5 /v 564 | HUB Repeater K73 1 HUZDIRE, dndicds v
52 ALK A o 7 gD, USB MGk A 4T PORT £ F4T PORT [)i%42/E SOP (Start
of Packet) FISKmf &y, HIEEAH 36bit time. SZFpszsid e A BLRI{E USB HUB 1)
Repeater $EIR BT 40bit time 5K 5 28 K M.

HUB Repeater [(J47 452 % EOF1 il EOF2 Inf [l i15% 0, HAAZ% USB 2.0 Spec P330.
HUB Controller
N2 HUB Controller [#]iZ #4544 .

BT by 0, RUBRIAIR %
UPSTREAM‘;ONNECT\ON ﬁ;[J ﬁﬁﬁ }{—i ’ HOST iﬁiﬁ W _‘LZ iﬂ"% ){—:T\ Zi%*ﬂ?
HEI SR AT HUB 2815k 52 USB HUB
O e S I 1 = VAR S N
PORT. fffigA 4T PORT. 454
N4T PORT | H12%,

Bl 2 b7 i — AR W RS

Port 1 Port N A% s, HOST ik LA & & (i) ]

(i) 888 ) 2 i e R TN PR v A i 5 1)

% HUB [ & F1% 4T PORT [{PIRA &

Port 2 Port 3 AR . AR SR, 12 A

IR [A] NAK 8 T YRS o g

RE—AN N T HUB H £ 1% T 4T PORT JRZESAL(E B Bitmap. &> PORT B 2%

Bitmap {7, *4i% PORT (PR AR, XV IAZE 1, X & H USB HUB ffifF58 1%
08

ENDPOINT 0:
Configuration
Information

Status Change
Endpoint

HRKERT AL, S5 548, LaAN. AEBKH. LALAS, USB HUB =4 f fam L
$HeL4, #4LEMEEEF Bitmap ¥ k.

Transaction Translator

TT /& USB HUB H &2 — 7, XRIIFAUER TEA AT, 1 FUL G I
AR ERETTA 4, 2 A0 (AT 6 BN 222 USB 2.0 Spec.

A O dint: TT 75 USB HUB H 3= 471 57 M iy i 1) A MR sAE 4 35 55 1 e A, 56 il
FEHIVCHD . MAESR AR B, B SE B B 454k (Split Transaction), [y TT
ISEARGE R o
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USB 2.0 JYEHIR

AHigh Speed Bus

A 4
’High-Speed Handler|

_— /X

Isoch/Int

Start-split

Isoch/Int
Comp.-split

B/C
In/Out

B/C
In/Outf ---

I

i

!

!

Full/Low-Speed Handler

RS J3 3k o DL P 12
—FE, TT WK Buffer [1]
J7 Aok 58 B S UL R .
Buffer [f]— ¥ifj j& — 4> /5 8
Handler, Ab 2 w5y i £ 4 Wi
Ky Ty i A A /K
Handler b3 438 /AR IE Z
IR o B RHR R AL AN

[, TT XHZ Buffer 3k

Full/Low Speed Bus AT . o [ 20 AR N
AL ST Start-Split (S-Split) [ Bt Complete-Split (C-Split) BB 45— Buffer,
A G AT WAL 4 ) S-Split A1 C-Split A3 TFA7G, HZAE—A TT /47 2 M it
AR RO T KT A ) Buffer

I EALENAE HOST Fl HUB 2 MR A, X F s il MGHE B 2 ok &I, —
USB HUB AJ L5 £ZA TT, XA{E USB Wil rh /& i

Fi AN EE 7 50X, TT w0 o S AL T LA 23 oA PR 2—— 30 4 B A S AN A 5 3 40 25
4o JE IR 4) B AL TR 1 A2 [R5 4y B AL SR TR BT o S AR 4, AR 4y B AL g i 2 b o) B8
A RN 1) 23 B AL o
A 4thfetdithihmdANthARAanustbhAaAng, HOST @ 2 @i fEa R ¥k s
Fobdrin b L i tbth. lart e, BEHhfBHEhEAA TG AN

JeRAE OUT UL/ PN B AL iR, bk B Pos:

Start split Complete split

ctl

Trans_err ct.

stl

o drans_err
st2

Not applicable

OUT/SETUP OUT/SETUP oel | freantrotsetip
adl Muatch_split_state i
readyix or oldix |
DATAO/L 1 e TRARE POy - T#ans;rr
No If status = ready/x => status = old/x "
Compare_buffs BB i, AW i
¥ L omatch | i) | i
pengling ¢ oldisall  oldiack oldinak i
asw 88 IeoldsS - Jyroispics Dl chl ced ch2 3 chd  ced
Accept data = Y_Y h 4 i
sh shy sh3 se2 NV A7 Inc err
v v v NYET | |STALL ACK NAK dount
ACK N Incery 1 1 \ T i !
[ 20K ] [NAK] courjt i i | i ced, i
i ‘ B A i i i i ¥ i
: : \H:’ 585{ v v v L 4 iferr_count<3 |
v v Ty Ty Retry . Endpoint Go to next Retry retry |rnn?|:d. ced)
Goto Retry iferr_count <3 iferr_count>=3 romp. split halt cmd start split C0™P- split

comp. split start split retry start split endpoint halt iferr_count>=3

endpoint halt
HOST A& 54 HUB (AN F47 PORT 4 [ A MR e £ Gl i #xif) HUB 1)
Uit FPIRZSAF A1) 2 HOST B[ B s AR H i, e b2 2 — Ik OUT B 11 43 B 4% o
56 HOST Jkik—~> SSPLIT &, #W]: FHEFREIAT I 246%0 T . SSPLIT G i8] T 1%
Sy BALRIFTA NG HUB Ml Al PORT 4’5, [AINRIEH] T 30288 (BikE X%
Start-Split £ /¥ 52 3D o SR J5 42 I i bt/ oh WeAE A e, 58 k% —A> OUT/SETUP (1414
A, SR JERIE AR, JFSERk B HUB (4R T4, W% 8, HUB [f) TT 2317F Buffer
TFRE— W AT UL BRI =AM )R, IF ACK ML, W DBy F) Start-Split BB
By Hevry
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USB 2.0 JYEHIR

MEEte. SR)5 TT s SSPLIT WH {5 8, JHif4xd/GE Handler [45E) M7 PORT
B A MAAMER, JHRPOR BB I THN,  [FFERAFAE Buffer o, JEEUBTIIKI)
2 i NS S

FEHLAETE R Start-Split B Bt— B ] J5, 7] HUB & Complete-Split f£%ir, #xif ik ikf
EIPPRAS . HAREFE S, Seki%—/ CSPLIT 3, #RJ5 & OUT/SETUP 41, TT AR4EIX M4
£, 1] LAY ) B L2 A7 (E Buffer T2 25 A&, an A A 21, WK s, iR 1] STALL
FEFA. wRERR T, (R EE N, WM NYET 854, ik R— B
FEH A, WRLH LM, W TT [ HOST # &k kA% & MET L

(STALL/ACK/NAKD o 3X i — R 5 HE 1K) 3 B AL 5 1o

IN Y (Rl A2 3 B AR AT AHALL R R, I UAN I et G iR A i C-Slit BB, TR
HkM.
Complete split

Start split C”l

l CSPLIT
stl
SSPLIT
Trans_err
12 ¥ Match_split_state
IN z No match
sel cel
. = 3 . ready’x or old/’x or pending
Kemppen_Sige tmy = If status = ready/x => status = oldix
Is_new; 8§ Is_old_SS Is_no_space 2 " . oldvack i
Arcept :ﬂuﬂm = P Trans_err old/data oldmak oldsstall pendémg
x h2 2 sk R
Sh]!r sh-_:r shB“ Ld]“ Lhi' Lh%r cedy Lh?v
Ine r o r
[ ACK } [_.-’\-;-IK] i i [DA mm’f] [ NAK ] [HALL] [ N YET]
T T T
: : r-t'4“ Trans jerr i ‘ :
! ! P 1 Retry Endpoint Retry
Y Y 5 ! start split  halt comp. split
Goto Retry il err_count <3 ! oe |‘ T ]
comp. split start split retry start split i 4_ﬁ3_e_2___r_f?3_1?5_t‘" ﬂ“‘i trans_err mi! trans err and
i Inderr and T

D;atax =toggle

i A Dalax /=
. i count
Host 583; mg'gle HC__-\c%ept_data

b4

[a=~ssrial i i
e B S

endpoint halt 4 4
p iferr_count >=3  iferr_count <3 Retry Go to next

endpoint halt retry immed. start split emd
comp. split

JET IR ) 3 B A SR A S RE AN AR 8 1 70 B A% B KU ), (HAEAR Y AR A —FE
W7 o GRS 20 A% B S A A4S Buffer 23 7 i S-Split AT C-Split B B (8, EALLE
‘2 S-Split M1 C-Split tANE I BAL G S8 AR, AR IR

TT RAHGK 7 A H IR o S48 4, — IR R AL 7 B Akdande TT rpatAg Iy sh
JRA: New. Pending. Ready DL A Old. — R EALHAKIRE JiiX PURRIRZS . i New 7
HIXIR Gy B ARSAE TT TSI APIRES, B2 — DA BKAGEE 1 AN H; Pending
AR C IR AS, AR 4 Mol Ready W &H 24858, 554 Host HY 1]
SRR, BEKAREE 2 Mdhi; Old Rt e oe ik, TT ixfeii b
Buffer nJ LAFH A ]

M EAVCEC, AE M, 2 n] DIAE AT S 28 At ey 188 A (N4, EAkhm
B BRI DL, Bl D A i KA 1023 511, W RAE RIREAN AL 58 11
Wiy v HOST [#) C-Split, AMHZR TT 475 2 () Buffer, Jf H2{lf HOST JR 2 [ N 1] 455
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USB 2.0 JYEHIR

FrAs A e . R TT SR T 40 R b3 7 50

AT R, RTIN BURfRA: R, L TT Wi 2 AP rosds, s sy
HOST (fj C-Split, [ HOST % [al%i#, Jf4F PID HLL MDATA, DATA1/0 EWIEATHAT K
A 58 BEH « RSB AT HdfE , LA MDATA ik, 15 ] L DATA1/0 %1% .HOST 714 3] MDATA
Ja, IAREEAE N — AN ki C-Split #£ %, 0] HUB 18R &, Al s —4> DATA0/1
I8 .

4771 b, B OUT AYf4L4n: HOST AN KIS s ik sid K 188 a5 45 T4
T, FEZESER Z AN B S-Split ) TT A3 .

N E PR
Isoour ISOIN

Start-split Complete-split
YO YO

”””” ma
Y1 Y1

”””” Lo I . ]
Y2 HUB Y Y2 HUB Y
Y3 2
Y4 Y4

St B [ 2/EH

OUT Y bk 43 B AL 4

Complete split

ctl

Start split CSPLIT

ct2
ouT

Fast_match

Trans_err

Search not complete in time

TR No split response found

: i
oldistall oldiack oldinak {J!d/z‘é‘am_err Trang_err

sd1 Trans_err chl ch2 ch3 chd _ chs cel !

v 4 v v v v i

sel [STALL] [ ACK } { NAK } { ERR ] [#VYET]
DATA0/1 1 , i LR

% : 1 : r,,!,i,j 1 ic err
not trans_err, Trans_err v v v ce7l Lage Lc\lfﬁt“;'aﬂ count

] ] v i

Data_into_SS_pipe Endpoint Go to next Retry Y»_,Cj!l+ Next i

se2 halt emd start split Incjerr comp. split |

v count |

shl 3 |

Y P i, i ced

~ Host [ T ] : cedi ced v

Goto . cel i } iferr_count <3
comp. split if err_count<3 | i retry immed.
retry start split | | comp. split
v

if err_count >=3
endpoint halt
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OUT B4 iy [R5 43 Bk

OUT i1l 26 7 B 165 X 4 S-Split MBS, ilrd 4 C-Split B BE, A1 il 26 6 3 AdAS i 319 14 4, HOST
A i B AN E AL 7T 7 o

Start split
[ = . e .
If 411 of If beéinning If nliédle If l;st
payload of payload of payload of payload
| ? ? |
stl ! stE‘ st3 ! st-’l‘

‘ SSPLIT-all ‘ ‘SSPLIT —begin‘ ‘SSPLIT -mid‘ ‘SSPLIT -end‘

-----
Trans_err
sel

Trans_err
Data_into_SS8_pipe  Down_error
shl se2

Go to next
cemd

IN R R0 7y e e

Complete split

. Trans err —

celé Fast, ,match
Start split | Search not complete |
L intime . No split response found

SSPLIT ‘lr * old/Tr 15_err nfd:i"a’asrdam o!affr"mm‘edam

Yol 2 Tr:qn.\'_{en' Ce?i Cﬁ% Cd% Cd.% ch4
<y e '%:r [ ERR J [ DATAOD J [M'DA T4 ] [ NYET ]

T cour

Dara_nﬂl‘r)_SS_pipe [ i I—t_l I—'j_\ !

~w Nottrans_err T 71

T
|
' CE% - ! i Vo i i
' I I | “Trans — i :
* iferr_count<3 iferr_count>=3 | not i Trany ser ggci[mme ! !
Cotn retry immed. I I i __“_Y L+St Not 'ast
' ! ! lakt ! -
i 4

complete split comp. split : i

| | toce7 ced ! ceh !
W) AN i) . !
1, _\‘\_i_.,/' t\-\_ﬁ_,‘/ |
Recotd error Bl i !
+_ ___________ v Not last ch3 i
T chdy 7777777}
TAdvance |
v
Go to next Go to next
cmd comp. split

By Hevry  Email: hevry.jon@hotmail.com Page 17 of 17



