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o 1 7 #  USB £ K]

USB & # JX 51 PCI 3% YK 52 PC AP s 1 B IR KB ALy . 15 PCI AT L,
USB Ml BB A%, W RN Z . AT USB WA IRENITT R . BN 4H USB W, 1l
B USB WA AN AR NI ARG A28 USB B4 7 WDM TP I FFRHESE .t T HRE R
Sif) USB B MK Pt TR a rThREM A, BT & USB YRBh TR A1 A fif i,
TR USB MUK Bz

17.1 USB kil

USB Rt bk PCI WX E 242, ¥ % USB #3 )2 P, S F USB 142 il
&5, N USB BXShFE T R K, AN X USB WM AR A B ARG 4 . A5 g2
A4 USB B Zepisl, FERTIRBh T A e 2 T i (b 7 AT R A48 .

17.1.1 USBig&&EN

USB HIIE T #3147 2k (Universal Serial Bus), S-Sz 45 B4 BV A8 288 ep 4742 1
WHNRZ N “%j%E (daisy—chaining)”, JERHAE—4 “2R85” AL 127 MEAH
fEJ). USB ZELUAsfE spAT G 2, HAIRAL 2 ] ik &:F 4AMb~12Mb (i =& 20 HR AT
B2 R 115Kb) . B T HA B RS, ek e M &R S R .

B R, XA PR R Zebndl, R THR N RGERSMNE Bef Clnga s
BUPR FTEIHLEE) HO% AN R e UbrdE . BIERAE A b, THENLRGOE RS M Bt 4 1 38
BTG —Wbsik, B, BERIEE S RM. EEFTEHLE A 9 £Fak 25 £t T ER .
PR IUEE A 9 ik 25 £ HATHE . USB BB SEA R IH: D g — ok, ANH—A 4 %
LA bRk, Wi 17-1 Jros . IR A FRAERG Sk, RS nT LR A 1 4
BB R, FFAASHRAN % USB IEFEHC /T PC LA RIGE,
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VBUS VBUS
D7 D_
D- D-
GND

GND

Kl 17-1 USB (KU & At sk

BL USB 7SR, T IANBERRE WA SN Bz, BN B DL T FEALAA
FVFANEPIGER, A I BN . USB SR “400it” J5at, BidEAS USB e —
AN USB $fi LIRS 59— MR USB HiJss b, A B SR fE—/> USB e fit F—4>
USB AhiciEde A il iIX MR 4G (e U iER:, —A> USB #aHilds vl LR 218 127 4>
S, TR AR B (ZR8K ) Wlik 5K, USB AERAEINS USB 4 F 44511
NG

B AN B AN L _FIEAT, S LR BRI B AT D BT P &, i L
EEL AR BT UERIEK: . X PC ki, DA IXeesf g —seafb e, oA
FHAT 2 PS/2 3 . MIDI 3y VARSI o 7, 38 m) ARG IS B M A5 & A R 46 AT i
Yo MTUAFE—AN IS AT b #HIFAR . B DL R A A N2 (BB AL,
MH, WALERERSLMOXLE T /E, WAL USB W& IEAEPIEE L, HliTER
S UL B SCRE USB (3hEE, PR P BE sk v LU (BB . 24K, USB Jy PC HI4M&Y™
ST —AMBRUF R R TTE

H AT USB HiR kR, T AV EAEHM R, HUB MM T, HEE USB
B LG T EHUE R AL N RN, P ARG S G HIERA 2 F 5] LT
W TAE. XFhM 4% H 4% Ethernet (4% I FL i, R T Ethernet 4% 110 2 Bl IR
WA P BRI AR A, RIS PC B, D SEIEE AR, Ahon] Lok
FH USB Hi A (142 1714 49 350 F o e et R As e g U, JLHO AL i 8 12Mbps, X2 1%
G Ep AT IR LRI . i HH AL B R AR A TC 2% 18 DIP. IRQ 451, 2R H AR
BRSCREHEZS Ethernet RRELRAL, WS RERRIEM NS IE S PR, ALFE IPX/SPX. NetBEUI
FITCP/IP, X At USB A ZH B /N Joy a9 122 4 4 K B o 2% 5 Internet $241E T 4541

17.1.2 USB &E#RiMNEH

USB % & el 17-2 fios, WFHREA~ PC Skil, #E A8 2 M4 Host 1%
AR 5 % 5 1% Host 35l 28 F1—MR Hub 7E 5 — AN 444 X AMR Hub 1 il B2 220 Hub,
BT Hub AT LAEE T Hubo B4 USB 1E R — A1 S AE ARG Hub L,

(1) USB Host #ifil#4%: %4> PC MR E#44 2 /> Host #5648, X4~ Host £
WILSEHE > PCl s, HE8AE PCI B2k E. Host #4510 9K B Hfi e s mlde fit,
Kl 17-3 i, X EZE#H PC H1H Host 575185 & USB Hub (3K5h . {HfERKZ, X5
Host 73 A MR R, —HP2& 1.0, 5 —FJg 2.0, 25X N USB i 1.0 A1 USB 1
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Host (Root Tier)

Tier 1

Tier 2

[Zs
=
[ b

Kl 17-2 USB &3R4

(2) USB Hub: %4~ USB Host £l #5 #5<s B4l —1~ USB Hub, #FR AR (Root)Hub.
IXAMR Hub 7] L% 7 (Sub)Hub, %4> Hub F4:# USB 4. — % PCH 84N USB M, il
A USB Hub, ATLAESE 2 (1) USB W . 34 USB B4 4fi A% USB Hub B\ Fifidk th
I, #o R E SRS XFET LIS USB W, WIUripidd NI %, REuh
SRS USB WHE 2k, FFifin P e e s ksl . an &l 17-4 o g — AN L) USB
Hub 7R 5 K

-0, TR ARG

@ SRR
R ey
[_].. i :

Tier 3

Tier 4

¥ % E i
- Intel{R) ICHE Famlly USE Universal Host Contraller - 2831
Intel(R) ICHE Family USE Universal Host Controller - 2832
@2 InteliR) 1CHS Family USE Universal Host Contraller - 2534
@5 InteliR) ICHS Family USE Universal Host Contraller - 2535
& InteliR) 1CHa Family USEZ Enhanced Host Controler - 2836
@ Intel{R) ICHE Family USBZ Enhanced Host Controller - 2834 Port  Port Port
& USE Raok Hub #1 #2 #3
&2 USE Raok Hub
&2 USE Raok Hub
&5 1USE Root Hub Upstream H U B Port
& USE Root Hub Port
@ USE Root Hub
= ERoot Hub
[ D PSSR

e RERE
[ 5 BTF
€ 17-3  USB Host 1 USB Hub 433 K| 17-4 USB Hub 7~z K

(3) USB ¥ #: USB ¥ #5 /e dfifE USB gk I TAERIBE4, | UHhJF USB Hub th 5
J& USB %%, fM USB Hub R i DL B el nl #e % 2 127 ke ss, I HAZ A ST,
X R, 7T LG E USB a5 it USB il 3% B RAHIE, 2 I3l (5 7 240 2 USB
TAF ML

A1) USB WA ThAE L, B4 USB Hub L. T 1) USB ¥4 Thfie 2%, &0

Port Port Port
#6

[ O O 433
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%/~ USB UIfeiErdE—ild, h—ANE6W&, EE2 T BLE N — Hub, X4~ Hub
NEEZAS USB Tk, HFZAS TR &AE R — MR Y fi— > USB ¥e#%, Wikl 17-5 s

DL b USB P Bidndh &5 4, R0 T-H PR, wI LIRS 25 USB Hub RS, B it
USB Hub P& T T LR BB . 2 A2 USB et BEERC— USB
Host i 2 ME B4 . WREZH & L A2 2 REPES —ME & &5, i
A THEREHR, RG4S U MHMEA USB BNk, ik, 150 F5 2K 17-6
FIE7R 38 43 T 25 R BEAA USB Jh 4584

(Device}——

ECompound Device

17-5 FFHw& K 17-6  USB @RI Fh 4544

{EF T AR USB %25 SR, A~ USB 14 IR S 4ot AN 25 mi HoAth USB % 4% 110 A% i o
4N, 4 USB W A&ALHII A%, oAl USB 4% 19415 56 AN h FH o X1 USB 845K,
RS USB ¥ % & L EE R USB Host #8185 L1 . ik, NazHwiE 17-7 Fros ffim %

J& USB ¥ 15 .«
RO
Crunc> <D
Guned (Funcd

K 17-7  F 5% USB ¥4 Wi g

17.1.3 USB @Mz
USB 15 Bettia & Host il Deveie R, SR RITF 0 S DORIE L, B0

434 O O 1



www.china—pub.com

§ zaysn SUEBRLH—SEE T 4 B R
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SRk Z & Host [i) Device & M, X HtAd Host S it AHX 52 2%, 1 Device i ¥ i1 HH % i
B, Host 52 AR R STHLE, 10 Device () RAZE, | R B USB PR,
RS AT DUSCE BE & ORI L, 1 PC B R 2 % 1E.

76 USB [IEfE T, W LAGERBUE AN 2T 738 =ANER, BIRIE)E USB M4k
FEN)ZE USB )z Uifeid sz, il 17-8 Jiw.

Host Interconnect Physical Device
Client SW ‘ Function Function Layer

i USB Logical
USB System il USB Device

1 Layer

USB Bus USB Bus
Interface Interface Layer

M Actual communications flow

Logical communications flow
{. ............................... T
K 17-8 USB il
DL USB H5% S B4 A1, USRI AR it USB s 275 31 USB H: 45 LAl H2 i AL
Bl XHUH S TAEhfEZ L. Clinet SW 2 MUTR B {F, Function & USB %1% k. 1M
XECHE I TR 2 USB e IR I I SS, fEX—)2 b, EEE USB B 1RSI A
Host #2751 %8 1] USB #5453k & kR . 34 USB W& & 2 ANE I, 1 MR, 15
BETTR RN A B 1 XA 2 IR K USB System SW ik & USB #5544 3L {1 IR 2 F2 5 . 1fi 75 USB
Bt A N LB A B P SR DT O R SR, TTIX 2 B A A ST
USB B MERIIRS . fEIX—2, 58452 USB KIS, AL 4 e s /N ) 4
(packages) %41, WHTTRIEEFRAAE AN T KBS
XFF USB B4 WKL 01, e TARLE USB W2, [ “ b7 o N I RE R4 fftise
BRI, R R EEOEANMETE M K K AE USB Host SIS KA, e ST T
JEJZ ARG K
XFTREAS USB W, #H — el 24004 0 (Interface), 434 Interface #8524~
i (Endpoints), A4S 5B RLAE (Pipes) H1 USB Host 414814 4% . A4 USB # 4
oA —MEKM G A, B Endpoint0, ‘B 01 BTG & IR B, IR 471 53 f5 48 PC
Sz mmEiE R, wE 17-9 Pros.
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Windows Y& T K B A EA#
Software
1 | | Buffers |
Cblf;?: W

Communication
Flows

Interface

K 17-9 USB & Sk &

17.1.4 USB Mfh{EigiEst

24 USB #li A\ USB R4, USB il H3l A% USB s 70 il — MU AR bR/
M. AL, AR REAN iy AR A — AN R SR XA B o

USB & & 93 ] USB 2 il 28 9K 311 K I BRI AL 4l br i — 4445 (Transaction), =
ZAH VAR, 7352 Bulk Transaction. Control Transaction. Interrupt Transaction F1
Isochronous Transaction. k555 #8470 i ity i AU fE USB 2k F Ak, FRik At
WA T AN B = AN 485 B — 020/ USB #5145 ] USB 2% Ak Hi i &, 25 7 /& USB
PRI A USB e (AL b 5iEK, Hoym E2EE Mo mL et ts, £
AR LA 3 =S BT S DUT R IX DURMES, 2 AT I .

1. Bulk f5¥iE %

T S, O S5 AR i 2 B K A, ALK M A5 A E 4 Bulk 1A
TX T G5 AL I A Ay R =584, Wl 17-10 o 55843 /& Host %y & H—> Bulk f)
A TR, WA R IN SR IS A Device 21 Host FIE SR, Wi OUT 4, I
Host 1| Device 3 [ 5K

By AR BRI B, AR PESE R SR A IR, B A T BEE IN
o], WATARER OUT Jrlnl. A&t i in {5 1] DATAO F1I DATAL 4 Jiff i A5 B A2 8
ik,

Fa R EFES . WREIRZE IN Jrm, BEFE S NIZLE Host sk, WHe
OUT J7In), 4EF1F 5 Mi%/2 Device dig K ith . EFAE 5L ACK, FRIRIEF N, tHn]
PLE NAK KRB 1IEifE4 . STALL Ko H B BN o] P00 A 52

RS 8y, BRI AL Ik, B 4414 i DATAO Hl DATAL il AT ¥k ik
et A 4mt% 2\ DATAL Fl DATAO, XN A, #OR(E 1 8 2RI 0 aT LAk |,
AZTHEEE R, W 17-11 fis.
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Token
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Pt 5 42 I A 52

17 % USB i&&IREN

Data

Handshake

Data

[ ] [ ] [oma ] e

L

» Idle

E Host D Function

& 17-10 Bulk £y

Buk  [Loure |fourm |- [ ourem |
DATAD DATA1 DATADM

Bulk

Read | Mo [ we .| mon |
DATAD DATA1 DATADM

K 17-11  Bulk f&%umt k4

2. IEHIEMES

PR DT USB BB LU IR R, RIS M T i E . EE

A~ USB B R A AT IR TE, Bt Ul i

TEAE USB B a2 o 4o A% it

DRAZAE BILRBTEL BRI B BTH B Wi 17-12 Por.

Token

Data

Handshake

[] Host
K 17-12

Idle

o]

ACK

Idle

[ ] Function
LR %%
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3. R ES

75 USB &4, AFALIIHLHIZELLT PCI W rIpLE], Xl &b Wi 45 . 5%
AR, — BT T8 A Host A FAFRRIR, 141 USB Blbx, BUbsH sl 8l Mbs
P AR ERA R A T W IE R ) Host Rk A, fErhirgidsh, oy =AprBe, Al
AR BL BE A B, 42 TR B Wk 17-13 Fros.

Idle
%

Token
DATAD
‘DHTM | NAK | ‘ 5TALL|
Data l\ L
- ldle
............... [N T >
Handshake
ACK Data ‘ ACK | | NAK ‘ ‘smu_ | Data
Error | + Error
N i LN L ——

Kl 17-13  FRIbiEi 45

4. FIHEWMES

USB i ity — P 55 M RS AR 3 55, IXMh 355 e ORb AL i RS E . i, AE
USB 545 Sk Hh A A A AR PR I Ak 2R T I 8 5%, X 5345 RE DR UEREAD A ] 52 A%
i, 1Y Bulk fHAR, ©REFE ERRILE, XAERFSIS B MRk, B
RIS B S EORUE SN, A2 e A IF T, ST € iR, [R5 55
AWABTBG ISR B Bdabi B OSSO EEE IERPE, ST IR T B il
17-14 Jios.

Idle

ouT
Eé El Token

[] Hest [ ] Function
Kl 17-14 [P AR S
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Tt 5 B2 {16 AY: 5

%173  USBIZ&EIREN

17.2 Windows 1) USB ZKz)

7 Windows [ JF & USB BN A A i FL A R 5L, 32 B RO SR L8424t T 58 4611
USB SZkIKa), 7 monS k& IR0 G S IKa I, 78 Windows [k —1%
THBAT U I R ESE USB & KER, GRS RHIRAF. IEMArFE. MR,
XECHTR PR SRS Pt S Bl o AR A IZLS T HARAME, HN IR SRR AT

17.2.1 WE USBigHZWITH

1R 405 USB K21, )LA USB & LR
T HBET % 2] USB Pp3.

BT EA AL DDK At T A, % T 20 usbview, 17+ DDK [T H%
src\wdm\usb\usbview T, 752 H DDK gwiE A 550t T4 15 . 1] 17-15 Fron 4 usbview F 5
[, EEHFIFENIEAEAN T —A USB Bahiifit, {EiXANfFrh iG585 T 1%
USB W& & AME R, W &ARIRRT . B IR,

LTEE R ENH— N, dd X

s e -ioix
File oOptions  Help
+Z [Port2] MoDeviceCannected :I Device Descriptor: :I
=- 2 |nteliRi] ICHS Family USB Universal Host Controller - 2835 bedUSE: 0x0200
= s RootHub bDeviceClass 0=00
. bDeviceSubClass: 0=00
= [Port1] NoDeviceConnected bDeviceProtocol - 0=00
+2Z [Poit2] MoDeviceConnected bHaxPacketSizel: O=z40 (64)
=2 IntellFi] ICHE Family USB 2 Enhanced Host Contraller - 2534, idVendor 0=05E3 (Genesys Logic. Inc.)
=a FootHub idProduct 0=0718
2. [Portl] MaDevicel " bedDevice 0x0024
=+ [Part]] NoDeviceConnecte AN e e 0=00
+Z [Port2] NoDeviceConnected iProduct D=01
~2+ [Poit3] NoDeviceConnected iSerialNunber: 0=00
+Z [Portd] NoDeviceConnected bHumConfigurations: 0=01

=« |nkellR] ICHE Family USE Universal Host Controller - 2830 Cemmest fionSiatums: ToricsCommesies

=+ RootHub

=5 Intel[R) ICHE Family USE Universal Host Controller - 2831
=+ RootHub

&2 RootHub
+Z [Portl] MoDeviceCannected

Current Config Value: 0x0

+Z [Portl] NoDeviceConnected Device Bus Speed: Full
2 [Poit2] NoDeviceConnected gevms_éddress DXD%
pen Pipes

Endpoint Descriptor:

Endpoint Descriptor:

+Z+ [Port]] NoDeviceConnected bEndpointiddress: O0x81
e [Pant2] DeviceConnected : USB ABSSEARE Transfer Type Bulk

&+ Intel[R] ICHE Family USB Uriversal Host Contioller - 2832 wHaxPacketSize: 0=0200 (512)
bInterval 0=00

+Z [Port2] MoDeviceCannected bEndpoint dddress: 0=02
& # InteliR]ICHE Family USB2 Enhanced Host Controller - 2236 Transter Type Bulk
= "eg]m e nhaneedast Lantistet wMaxPacketSize : 0x0200 (512)
% Roottiul " bInterval 0=x00
g ey ected : LS
= [PoitZ] NUDewceCunnscled
+Z [Port3] MoDeviceCannected
+Z [Portd] MoDeviceCannected
+Z [Porth] NoDeviceConnected
& [Fort] NoDeviceConnected =l

|Dewcas Connected: 2 Hubs Connected: 0

o
4

K 17-15 USBView

PN H LB BusHound, 418 17-16 Bz~ . BusHound Fi-T- WM USB #4514
B, e SEOLR B AR USB B4 IRsh 2 Fng— 2 i SIS AR, K IRP JEAT£AAL,
DR T AW S BT USB B8 (AL A AR 5 4 I AU A USB 4%, W&l
17-16 iz, 7Es 2B & EAT %%ﬁiﬂuﬁ,mﬂi*/\ USB %Zdﬂi% o T, AE
NS HNZ RS SEAE S, Wi 0 24, i 1 2, il 2 2
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EdBus Hound 10l x|
*
Perisoft
Capture Save Semngs Devwcea Help E)(lt tes

Click in the check box to capture data for a device:
W [16] USB Root Hub
[17) Ricoh Memory Stick Controller
[18] Ricoh SD{MMC Host Controller
. [19] Intel{R] ICH& Family USB Universal Host Controller - 2630
*". [20) USB Root Hub
[21] Intel[R] ICH& Family USB Universal Host Controller - 2831
- [22) USB Root Hub
miés (29) USB ABREiG A
% [30) HID-compliant mouse
* (23] Intel(R) ICH8 Family USB2 Enhanced Host Controller - 2836
W [25] USB Root Hub

= [28) WDC WD12 D0BEVS-00LATO
[24] Intel[R] ICH# Family USB Universal Host Controller - 2632
= [26) USB Root Hub

Send
Commands

17-16 BusHound

AR USB [k se et AT L, AR REA USB I AMEIEH RS E oL, #5—
TR, AER ﬁﬂ?iﬁﬁﬁ%iﬂo W&l 17-17 fror, Device — 2Rl fh g, 4
W 27.2 WA 27 ‘S IAA AR 2 '581E. Phase — bR LRI S ML 2T . 7F Data
LR AR I R AR A

3 Bus Hound =101
? *
Perisoft
Capture Sawve Settings  Devices Help Exit AaAd

Device | Phase | Data Description Cmd. Phase. 0fs(rep) ol

I‘ E Search |i Bun Stop |

& 17-17 BusHound Wi ¥ AL 4
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17.2.2 USB ig&i&k

USB [iis R A2 il 2 )l AR ), 1 SRO2 8 A1y, Ik 17-1 Pros a5l
KL

*17-1
i A NN Hiff i &
0 bmRequestType 1575 A7 &l 557 A By Ay
0= FHFE®
1= H&FFH
5 6-5 fif: R
0= FrifE
1= 3%
2= ) WAEX
3= fRE
9 4-0 7 lles
0= X #AmMiER
1= SRR
2= WEIE Gl ik
3= Hifih
4-31= {{®
Hifly iR
il AR E AR
Hifly AN R SO
Hifly RN BAT 2 D HE IR 0]

bRequest

wValue

windex

o|ls|N|R
NN N e
S|l | | e
df | ZF | ot | =

wLength

A1, bRequest fXERAIFIF USB &K, ‘©A10m &L M JLAEK, & 4 DDK 1]
usb100.h S ffrr:

#define USB REQUEST GET STATUS 0x00
#define USB REQUEST CLEAR FEATURE 0x01
#define USB REQUEST SET FEATURE 0x03
#define USB REQUEST SET ADDRESS 0x05
#define USB REQUEST GET DESCRIPTOR 0x06
#define USB REQUEST SET DESCRIPTOR 0x07
#define USB REQUEST GET CONFIGURATION 0x08
#define USB REQUEST SET CONFIGURATION 0x09
#define USB REQUEST GET INTERFACE 0x0A
#define USB REQUEST SET INTERFACE 0x0B

17.2.3 REWIAF

FEVE B R USB W &l sk, JLrh iR E LA TE Sk & USB_REQUEST _GET
DESCRIPTOR, HI¥§sk USB 15 £ [0l & ¥ & 8 % 45 W W IR 177 o 1E 1 =K £ & 77 1),
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bmRequestType 1] LAFE i & £ % 1 £ 2 X B I 1 o
MR ARRIT G, WA RPIE EHZR ARG HIRTT, WA RR AT 2 — PP e
IR 254, e XAE DDK " f#) ush100.h S,

typedef struct _USB DEVICE_ DESCRIPTOR {
UCHAR bLength;
UCHAR bDescriptorType;
USHORT bcdUSB;
UCHAR bDeviceClass;
UCHAR bDeviceSubClass;
UCHAR bDeviceProtocol;
UCHAR bMaxPacketSizeO;
USHORT idVendor;
USHORT idProduct;
USHORT bcdDevice;
UCHAR iManufacturer;
UCHAR iProduct;
UCHAR iSerialNumber;
UCHAR bNumConfigurations;
} USB DEVICE DESCRIPTOR, *PUSB DEVICE DESCRIPTOR;

> bLength: BEAHEIARFF bLength Jk )W 45T 18,
> bDescriptorType: bDescriptorType ¥ 25T 1, PLFEHZE5 ) 2 — DRl fF o
» bcdUSB: bcdUSB 5t B iZ il FFREAE 1) USB MBI IRAS > (LA BCD 4whd). Hi
16, B Rl LAE A {1 0x0100 5 0x0110 ki Hi e Prisifif i) 2 1.0 hieA It 2 1.1 higAs
[y USB Jiit.
bDeviceClass: #f H % #27 ,
bDeviceSubClass: #f H ¥ #1247,
bDeviceProtocol: &t 15 & BT 4 FH 1E1 fp i
bMaxPacketSize0: ¥ 4% Hiiik 711 bMaxPacketSize0 15, 5 T BRIAFS il 25 (i s
0) A 5 B 1) de K E
idVendor: | R,
idProduct: | & H I bR
bedDevice: bcdDevice 17t 15 25 FU AT IRA S (00100 X BEfRA 1.0).
iManufacturer. iProduct. iSerialNumber: iManufacturer. iProduct £ iSerialNumber
SR AN B RER T, AR T HI SR B S R AT R
JPH G IXEEHERIER), O EHARRBARIR S . WRARE BN T P85 5,
Microsoft i3 A g AN EE 152 45 1R 3 471 o MiE—

> bNumConfigurations: bNumConfigurations & Hi 1% % #% 66 S0 2 /D FH L E . Microsoft

PIRBNFE AN TAE TR IS — A e (15 EED.

sl 17-18 Fror k%% H BusHound #3R 1K) USB #% 2 BEATE (111 Sk Be & R 5, 1T O
SN, e ESY, AR =AM B I BOE AT B, XL Host 1] A%
3% “8006 0001000012007 8 7Y, ATLAZ WAL 17-1 HEIfRE. 28 B BoZ Bidlft

YV V V V

YV V V V
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BB B, J7 I A AR AL, XA A4 ELRE T 18 (0x12) AN, 1K
18 N7 xf W% USB_DEVICE_DESCRIPTOR ¥¥E &5t . =K B 48 T B, #
BusHound # A A AT H K .

27.0 CTL 80 06 00 01 00 00 12 00
27.0 DI 1z 01 00 OZ 00 00 00 40 e3 05 13 07 24 00 00 01

o0 01

& 17-18 1 BusHound JUHL & 45 Hi ik 747

17.2.4 BLEHIRF

AR AR MEHA I, ENIHA T B AT 0% RCE . DDK
o SR LA 46 0 F

typedef struct USB CONFIGURATION DESCRIPTOR {
UCHAR bLength;
UCHAR bDescriptorType;
USHORT wTotalLength;
UCHAR bNumInterfaces;
UCHAR bConfigurationValue;
UCHAR iConfiguration;
UCHAR bmAttributes;
UCHAR MaxPower;
} USB_CONFIGURATION DESCRIPTOR, *PUSB CONFIGURATION DESCRIPTOR;

> blLength: bLength i% ) 9.
> bDescriptorType: bDescriptorType Ni% 4 2, BHE—A> 9 A5 Kl B Fik 155
> wTotalLength: wTotallLength 38 A i i B R A5 B 0 _F 2 e 2 8 I 22 10 R
FORFFK LR A W, FHER I GET_DESCRIPTOR i K I IE#fiH
9 FHKMACERIAFT G, #iafk il —4 GET_DESCRIPTOR K JjffifEiX
AR BT ANERIEIEA KBRS RR R ek .
> bNuminterfaces: 5 HIZMCE A 2 /DML,
bConfigurationValue: bConfigurationValue /& 1%t & (1R 5 A .
> iConfiguration: iConfiguration /& — AT IEM RFERFFRG], Fi7 I HdR %0 E 1
Unicode 7 H o BRAE A O B0 & B0 IR T
> bmAttributes: bmAttributes =5 iR XL B A HIUE RIS LARRT R (1 47 HER o
> MaxPower: MaxPower 15145 H 22 )\ USB &1 28 - 3R ok HaL L
W 17-19 Fror b %3 ) BusHound #3k 11 USB B s il Bt ¥ K L SRR T . JLrp2g
—47 & Host [f] Device %1% Token A, %5 47 J¢ Device [ Host 3% [0 (K54 -

29.0 CTL 80 06 O0D OZ 00 OO0 09 OO

A\

29.0 DI 09 02 20 00 01 OL 04 cO0 32

& 17-19 1 BusHound FMHY ¥ fic B ik 45
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17.2.5 HFHOEAFF

REARCEA AWML OHRTT, e HiE T sf i ohRemi o,

typedef struct _USB_ INTERFACE DESCRIPTOR {
UCHAR bLength;
UCHAR bDescriptorType;
UCHAR bInterfaceNumber;
UCHAR bAlternateSetting;
UCHAR bNumEndpoints;
UCHAR bInterfaceClass;
UCHAR bInterfaceSubClass;
UCHAR bInterfaceProtocol;
UCHAR iInterface;
} USB_INTERFACE DESCRIPTOR, *PUSB INTERFACE DESCRIPTOR;

> bLength: blLength i%} 9.
> bDescriptorType: bDescriptorType Yy 4.
> binterfaceNumber: binterfaceNumber /&% 5|1 .
> bAlternateSetting: bAlternateSetting %51 {H. F7E SET_INTERFACE #4455
DLAR & BEOE 14
bNumEndpoints: bNumEndpoints Ifi tH iZ%Hz LA 2 DA s, AEFE A 0, Ui
MO BN R SRAFAER, JF Ho e ) —#4).
> binterfaceClass: binterfaceClass 4$% 12,

> binterfaceSubClass: binterfaceSubClass 24421135,

> binterfaceProtocol: binterfaceProtocol 133 .

> iInterface: ilnterface j& —AMHRHIRFFINR Y], 0 Komixd ik & .

ik 17-20 i b 283 H BusHound #i3k 1) USB 5 sl bl £ (117 S 0 i Hd 4°7 FEz 1 4
RFF. HASE—47 & Host [n] Device A% Token 4, 158 47 +& Device [ Host i 7]
el vTLUE I NGB RR ST, J5 TSR & LA ST (09 04 00 00 02 00 06
50057, JalfiideA WA D HIRRT CR—1 04D,

Z9.0 CTL 80 2 00 00 20 00 GET DESCRIFTOR
Z9.0 I 0O 0L 01c 02 04 00 00 02 08 06 oo

A\

5 EL 02 40 00 00 07 05 04 02 40 00 0O P..... |

& 17-20 JH BusHound JEL% DR 77

17.2.6 imSHIART

P AT ABEA B 2 A i sl R AT, EATHE T AR P55 13 5 . DDK HRE 3L i
RAIERF A QTR «

typedef struct USB ENDPOINT DESCRIPTOR {
UCHAR bLength;
UCHAR bDescriptorType;
UCHAR bEndpointAddress;
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UCHAR bmAttributes;
USHORT wMaxPacketSize;
UCHAR bInterval;
} USB_ENDPOINT DESCRIPTOR, *PUSB ENDPOINT DESCRIPTOR;

> bLength: bLength W% 7.

> bDescriptorType: bDescriptorType i% % 5.

> bEndpointAddress: bEndpointAddress 35 it £ i 7 ) YA 555

> bmAttributes: bmAttributes KA SR o iR RY . 0 ARSI Bl AL, 1 AAERSE
ffui A, 2 ARRM R AL, 3 AR T T A

wMaxPacketSize: wMaxPacketSize {E$f H 12 5176 — A2 45 P BEAL 4 1 o R B s &
> binterval: H i sURISE I SRR RFIEAT S FH T4 e A [R]RE IS TRV binterval 435

Y

17.3  USB BKzh I & S

AT BARN- G AT USB SREN TR, A1 R A S K5 B DDK e, H
{74 DDK T H %1 src\wdmlusb\bulkusb H 3% o 1Z/~Fl1R 4 HHb S RE T R RD A IRP
PIAbHE, AR AT S RE T A A B, IR ARG HbSZRF T USB #4511 bulk 325 . A
SKHF R USB 3Kz, FEAEARMEL 2] USB RSN IR E T, It LLSRZ A s 7t IR Bl E )
JEnt_EREAT USB BB IT K o

17.3.1 IhEEIREh 543 B2k IKEh

DDK 4828 USB Wah T & A Didefit 7 Dhfgai K1) USB ¢3R4 0K5) (PDO), iy
DT B s R SC e RS (FDO) TR . WRENFF R N AATE T f# USB Wil
TE SR SR Ay, R TR e A TE,  RORAT AP R AT

D) Re IR AN AR ) FAMETE R IS IESKRIN, eGSR KL USB Bk IKE) . iXFh
IR IEAREN USB 153K, #%FKh URB (USB Request Block), Rl USB ik, X URB
Wik ik E] USB W3l iR IKEh LU, # USB Ak UREN I il Re, b4k i sk & USB
HOST K&l USB HUB k5, 4l 17-21 fizs.

pooeo

usel 0 010

v

usBl 0 0 [ 00 USB HOSTI USB HUBI [

1721 RIS 5 I REIK BN OC &
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FIUAE Y, USB BAERINEh5E k1T oRE > TAE, JFR 4T USB Lhiedkahbrikrizm, Al
URB i3k . USB UKZNTT AN 53 A o BRI AN [FIIK) USB BEA& IO BETH2EK,  FEAH NN T
it URB K EI T

17.3.2 & USBigka

USB BK¢E 5 USB B 438 {5 (I A5, /e 45 8 1 SR B A R 7« L B FAR 7
Uiy IR T, B AR Bulk B P ARIBOR £, #2618 USB 1kt (URB) SK5¢
B . URB HHE 7 T 2000 USB iE K, R4 URB 14 IRP [ S HUL b 45 IR R
USB i 2k3k5). 71 USB SZkIkaht, Rt URB, JRIGILEAL USB M4k L
EINEAETH T

DDK #2417 #i% URB 1 Py #% 8 %1 UsbBuildGetDescriptorRequest, 5 B 41 R

VOID
UsbBuildGetDescriptorRequest (
IN OUT PURB Urb,
IN USHORT Length,
IN UCHAR DescriptorType,
IN UCHAR Index,
IN USHORT Languageld,
IN PVOID TransferBuffer OPTIONAL,
IN PMDL TransferBufferMDL OPTIONAL,
IN ULONG TransferBufferLength,
IN PURB Link OPTIONAL
)
> Urb: FR%irH Y URB g5 R34 .
Length: FIKHifiiki% URB g5 #y11 K/Ih.
> DescriptorType: fifi&i% URB 1282, &/ nJ L& USB_DEVICE_DESCRIPTOR_TYPE,
USB_CONFIGURATION_DESCRIPTOR_TYPE #I USB_STRING_DESCRIPTOR_
TYPE.
Index: HIRAHIA R &RIBFTHIRT].
Languageld: FIRHHiA1EF 1D,
TransferBuffer: 15 F 28 b X 2B 3 4%, TransferBuffer /& 22 1 X N A7 [ FR %L
TransferBufferMDL: 41 H H#3:I N A7 RS, TransferBufferMDL J& B #2152 B N A7
i MDL (954l
> TransferBufferLength: XFi% URB JrfE A7/
TEDhReR A, S USB A5, #As 2 HIX N k2l URB, it IRP ik

PSSR USB B &isl), LR —MRFEAR =1

A\

YV V V V

#001 UsbBuildGetDescriptorRequest (

#002 urb,

#003 (USHORT) sizeof (struct URB CONTROL DESCRIPTOR REQUEST),
#004 USB_DEVICE DESCRIPTOR TYPE,

#005 0,
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#006 0,
#007 deviceDescriptor,
#008 NULL,
#009 siz,
#010 NULL) ;

17.3.3 41X USBigXxa

DIReRahs URB A& se e, ] UL R CZ S 4 k3h | T . URB 208 —A
IRP FHoCHGEE K, X2 loBuildDeviceloControlRequest G & —> 10 #If5(K) IRP,
RJGH URB 1524 IRP (9240, H loCallDriver ¥ URB KIXFI)Z B2z . hT L2
UK oV AT 2 IR B [ A 3 2 e 2 e ey, DRI g Al — AN Il o if S5 R0 2 b
SERCIRP I, AR A UK S 58 XA IRP.

#001  //ZEBSRIN KX URB F sk WIE B4 IR 3)
#002  NTSTATUS
#003  CallUSBD(

#004 IN PDEVICE OBJECT DeviceObject,

#005 IN PURB Urb

#006 )

#007 {

#008 PIRP irp;

#009 KEVENT event;

#010 NTSTATUS ntStatus;

#011 IO _STATUS BLOCK ioStatus;

#012 PIO STACK LOCATION nextStack;

#013 PDEVICE EXTENSION deviceExtension;

#014

#015 //BERTEBRIL

#016 irp = NULL;

#017 deviceExtension = DeviceObject->DeviceExtension;
#018 // MRILEH

#019 KeInitializeEvent (&event, NotificationEvent, FALSE) ;
#020 //BIE 1o FRHITEME R IRP

#021 irp = IoBuildDeviceIoControlRequest (IOCTL_ INTERNAL USB_SUBMIT URB,
#022 deviceExtension->TopOfStackDeviceObject,
#023 NULL,

#024 0,

#025 NULL,

#026 )

#027 TRUE,

#028 sevent,

#029 &ioStatus) ;

#030

#031 if(lirp) |

#032 / /3R IrRP BIR KK NRE

#033 BulkUsb DbgPrint (1, ("IoBuildDeviceIoControlRequest failed\n"));
#034 return STATUS INSUFFICIENT RESOURCES;

#035 }

#036 //BEIT—RREK

#037 nextStack = IoGetNextIrpStackLocation (irp);

#038 ASSERT (nextStack != NULL) ;

#039 nextStack->Parameters.Others.Argumentl = Urb;
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#040 BulkUsb DbgPrint (3, ("CallUSBD::"));
#041 BulkUsb_ToIncrement (deviceExtension) ;
#042 / /8N TocallDriver & IRP KIXEIKZEIKSN
#043 ntStatus = IoCallDriver (deviceExtension->TopOfStackDeviceObject, irp);
#044 //MR IRP RES TR , FHHLER

#045 if (ntStatus == STATUS PENDING) {

#046 //EHF IRPER

#047 KeWaitForSingleObject (&event,

#048 Executive,

#049 KernelMode,
#050 FALSE,

#051 NULL) ;

#052 ntStatus = ioStatus.Status;

#053 }

#054 //BR%R

#055 BulkUsb DbgPrint (3, ("CallUSBD::"));
#056 BulkUsb_ IoDecrement (deviceExtension) ;
#057 return ntStatus;

#058 }

BRI A B AT 6 sys B R TFA4RE].

17.3.4 USB i&& ¥t

USB XA IR a0 A — IR ) R ABL, 562 0 AN I R %L DriverEntry, 7t DriverEntry
BECR, R E SN IRP RYRIE s B L. 4552 AddDevice IR B EChE . #5532 Unload
1517 bR £l 155

7 AddDevice lfEH, GIEDIREI &N S, RIGRZN FHEE DL TN EZ |,
MIMTERR A% oM & B — AR i, T N R ] DR B AN R . ]
DARRAE BARTREE, MR s i — L 2L R

17.3.5 USB i & HifHk

HIT USB & # BKah 2T WDM HEZR(K), P b o 0] B4 B A9 R AT Ak 2
BulkUSB F2/7 %I BRI IRP 1 SCHFARN 5235, HAANT LA MELACAD, IXHLf g 1L
OEGTE /N3

Ak B it 4 NIRRT IRP, {045 IRP_MN_START_DEVICE. IRP_MN_STOP_
DEVICE. IRP_MN_EJECT H! IRP_MN_SURPRISE_REMOVAL. 1L+, IRP_MN_START_
DEVICE ¥ B & 9K s AU BB TN, A R ST B B BELAS 2 K XA IRP A AE
B IKE . BIL, UERAHEA IRP JG, USB SR 2E3k7G USB & Kb i, ik
FRTE . MBS HORAT S S RS R I LA, AR I
B SRR .

IRP_MN_STOP_DEVICE J& & %X MIRT, RIHEL A #2834 () IRP. USB KA 3kATIX
MIRP I, BAZRRESACYHTHATI IRP, JRRLEANBGN . 4h, ARy R PIevi%
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AR YHPRAS AR, 24 IRP_MN_STOP_DEVICE K, ¥ 4R AT IR,

IRP_MN_EJECT & & & E 3, 1 IRP_MN_SURPRISE_REMOVAL NI & ¥ #%F
AR, A7 fe /M e s TR tH A . 7EIXHP IRP BRI I, NiZssid fr 1 R 58
FIEEE IRP 45 ROIFIOH I HA A0 R B A IR BB O a8 it

17.3.6 USB ig&MWiEE

USB #4458 11 38 T A5, 80%[¥ &% &l it Bulk . 7& BulkUSB IKz)
H, Bulk f I8 R EUEAE IRP_MJ_READ F1 IRP_MJ_WRITE [KJRIE sR &, X kELEN T
TR bt al L ReadFile F11 WriteFile 25 API X % & 3HTERME T .

7E IRP_MJ_READ F1 IRP_MJ_WRITE HJYRIEGIFE 5 & T 5e lefilfe, il 17-22 B
TNo R fﬁ@%i%ﬁ’]kd\/\ﬁkiuﬁ BULKUSB_MAX_TRANSFER_SIZE {45 T-H, &
DRGSR RAE IR Z USB 2k 3l o & — AN UR 18 1 72 58 % 'E BULKUSB_MAX_
TRANSFER_SIZE K/MUEEE, HkE EWJE, SRJEHEG R K AT USB S Zkils) . 24 USB
MK 52 i BULKUSB_ MAX_TRANSFER_SIZE K/MAEEE &, 2T 158 ol fe o

X I AE 58 BB RE R kR BULKUSB. MAX_TRANSFER_SIZE K/MUEEE, K
WSRRAEIRE USB kU5, 1 USB MERIKB R, Bt NTEMpIFE . 2 J5 Riks
AR, BAK I B e R

5 YR BT r B e B 5 B e
A

A

USB i 265K 5))

A

K| 17-22  USB S5 IRIE FIFE 5 58 B 72
PLR A& BulkUSB 152 5 RIS B8 BB 404«

#001  NTSTATUS
#002 BulkUsb DispatchReadWrite (

#003 IN PDEVICE OBJECT DeviceObject,

#004 IN PIRP Irp

#005 )

#006  {

#007 PMDL mdl;

#008 PURB urb;

#009 ULONG totalLength;
#010 ULONG stagelLength;
#011 ULONG urbFlags;

#012 BOOLEAN read;

#013 NTSTATUS ntStatus;

#014 ULONG_PTR virtualAddress;
#015 PFILE OBJECT fileObject;
#016 PDEVICE EXTENSION deviceExtension;
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#017 PTO STACK LOCATION irpStack;

#018 PIO STACK LOCATION nextStack;

#019 PBULKUSB RW CONTEXT rwContext;

#020 PUSBD PIPE INFORMATION pipelInformation;

#021

#022 / /B EE

#023 urb = NULL;

#024 mdl = NULL;

#025 rwContext = NULL;

#026 totallength = 0;

#027 irpStack = IoGetCurrentIrpStackLocation(Irp);

#028 fileObject = irpStack->FileObject;

#029 read = (irpStack->MajorFunction == IRP MJ READ) ? TRUE : FALSE;
#030 deviceExtension = (PDEVICE EXTENSION) DeviceObject->DeviceExtension;
#031 /... .B&

#032

#033 /I REBTERBIRHSHK

#034 rwContext = (PBULKUSB RW CONTEXT) ExAllocatePool (NonPagedPool,
#035 sizeof (BULKUSB RW_CONTEXT)) ;
#036 //.. . B

#037 if (Irp->MdlAddress) {

#038 totalLength = MmGetMdlByteCount (Irp->MdlAddress) ;
#039 }

#040 / /& E URB #p&

#041 urbFlags = USBD SHORT TRANSFER OK;

#042 virtualAddress = (ULONG PTR) MmGetMdlVirtualAddress (Irp->MdlAddress) ;
#043

#044 / /IR IRERE

#045 if(read) {

#046 urbFlags |= USBD TRANSFER DIRECTION IN;

#047 }

#048 else {

#049 urbFlags |= USBD TRANSFER DIRECTION OUT;

#050 }

#051

#052 /I REFRZEBH KD

#053 if (totallLength > BULKUSB MAX TRANSFER SIZE) {

#054 stageLength = BULKUSB MAX TRANSFER SIZE;

#055 }

#056 else {

#057 stagelLength = totallLength;

#058 }

#059

#060 //E3L MDL

#061 mdl = IoAllocateMdl ((PVOID) virtualAddress,

#062 totalLength,

#063 FALSE,

#064 FALSE,

#065 NULL) ;

#066 / /3% MDL #1TRR ST

#067 IoBuildPartialMdl (Irp->MdlAddress,

#068 mdl,

#069 (PVOID) virtualAddress,

#070 stagelength) ;

#071

#072 //H¥ URB BIELH
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#073 urb = ExAllocatePool (NonPagedPool, sizeof (struct _URB BULK OR_INTERRUPT
TRANSFER) ) ;

#074

#075 / /B3 Bulk BIEM URB

#076 UsbBuildInterruptOrBulkTransferRequest (

#077 urb,

#078 sizeof (struct URB BULK OR INTERRUPT TRANSFER),

#079 pipeInformation->PipeHandle,

#080 NULL,

#081 mdl,

#082 stagelength,

#083 urbFlags,

#084 NULL) ;

#085

#086 /I REFTRBIRESH

#087 rwContext->Urb = urb;

#088 rwContext->Mdl = mdl;

#089 rwContext->Length = totallength - stagelength;

#090 rwContext->Numxfer = 0;

#091 rwContext->VirtualAddress = virtualAddress + stagelength;

#092 rwContext->DeviceExtension = deviceExtension;

#093 //RERZ R

#094 nextStack = IoGetNextIrpStackLocation (Irp) ;

#095 nextStack->MajorFunction = IRP MJ INTERNAL DEVICE CONTROL;

#096 nextStack->Parameters.Others.Argumentl = (PVOID) urb;

#097 nextStack->Parameters.DeviceloControl.IoControlCode =

#098 IOCTL INTERNAL USB SUBMIT URB;

#099 /I RETHHIE

#100 IoSetCompletionRoutine (Irp,

#101 (PIO COMPLETION ROUTINE)BulkUsb ReadWriteCompletion,

#102 rwContext,

#103 TRUE,

#104 TRUE,

#105 TRUE) ;

#106 //¥F2 50 TR FAZE

#107 IoMarkIrpPending (Irp) ;

#108 / /%% IRP B R BIKR UsB B& IR

#109 ntStatus = IoCallDriver (deviceExtension->TopOfStackDeviceObject,

#110 Irp);

#111 . B TR A R b 38

#112 return STATUS_PENDING;

#113  }
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Tt 5 B2 {16 AY: 5

SLEARAL T A A B E L b AT sys B R T 4KE.

17.4 /gt

ARES AT USB B IEAHEZE, Forh ffl USB Bk fidhdhaity, USB {5 i)
ﬁﬁ,ﬁﬁu%m@ﬁ%ﬁﬁﬁo%ﬁ%*%Iﬂﬁ#%%ﬁ%%ﬁT%ﬁuwéﬁ\

B RIRFTFEE

USB IXAN R (1 £ S Dh el 2 W B X 58 USB A8, Fl3kHL USB % £ ik £ . USB I
BRI X L1 R i 2864k USB i R4 (URB 1), 4R )5 & 4E USB M4k IKEh R . USB
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