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B 1b BT, v 4007 K B — ehci #3188 F1—A ohci #5412%, 47 73 ZF ehci
rc1.0 F ohci rev1.0 W8, ASSCIW K ehci 357

—. ehci #1540

ehci PR, LITUFT BAEHISSHWILA1L, BRI S %0 63 7. Ehci FE LA 1)
WAt B R

® Program the CTRLDSSEGMENT register with 4-Gigabyte segment where all of the
interface data
RIE RATHE, 5EENEE] USBINTR 5 /ras, SRAREA TG Ik
5 Periodic Frame List & WIMiikER ) JEHhhl%] PERIODICLIST BASE %5 f74%, WIH %
AR5 H, I ABCE LA T AREA0 1
® Witk USBCMD Zifra%, WEMAEM PRI, MFIR KN, FFOCTHIPEHIHS 5
® I CONFIGFLAG 73 f7dshy 1, % 1A i 1 2 ehci 42 5
TEATEOL, W R RE ok .

1. usb_init

% ucos [f] usb J5td, NI EALE usb.c [ usb_init BR%L:

int result;

running = 0;

dev_index = 0;

asynch_allowed = 1;

usb_hub_reset();

/* init low_level USB */

printf("\nUSB: ");

result = usb_lowlevel_init();

/* if lowlevel init is OK, scan the bus for devices

* j.e. search HUBs and configure them */

if (result == 0) {
printf("scanning bus for devices... ");
running = 1;
usb_scan_devices(hc_private);
usb_started = 1;
return O;

}else {
printf("Error, couldn't init Lowlevel part\n");
usb_started = 0;
return -1;

}

FEUWH T usb_lowlevel_init KHJ4H1L ehci, usb_scan_devices KM ASHT % o

2. usb_lowlevel_init-1
> SR usb_lowlevel_init (L N IFAE A, 1ESHEI)
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if (ehci_hcd_init() !=0)

return -1;

if (ehci_halt()!=0)

return -1;
/* EHCI spec section 4.1 */
if (ehci_reset() !=0)

return -1;
3. ehci_hcd_init

> HEX ehci_hcd_init
*(volatile unsigned int *)0xbfd00424 &= ~(0x80000000);
*(volatile unsigned int *)0xbfd00424;

delay_ms(1);

/*Is1b usb reset stop*/
*(volatile unsigned int *)0xbfd00424 |= 0x80000000;

hcer = (struct ehci_hcer *)((uint32_t)SYS_FSL_USB_ADDR); //Ixy
hcor = (struct ehci_hcor *)((uint32_t) hccr + HC_LENGTH(ehci_readl(&hccr->cr_capbase)));

*(volatile unsigned int *)0xbfd00424 &= ~(0x80000000);
*(volatile unsigned int *)0xbfd00424;

XA PR B T P
® Ef/ usbreset i (1b Kds Tl 203 UL, MUX FFfF#%1 31 A7)
®  WIUHAK heer, hcor PRANZAATRES, IXINEERIART N T ehci 5 A — K A7 fEa% 25 (]
P~ : Host Controller Capability Registers #11 Host Controller Operational Registers (.44
2% ehcircvl.0). HARRIHEHE, #idE 1b M F M LT .
> ehci_halt il ehci_reset
MNFT EA, AR, ik, EE.
ehci_halt:
KT ehci Pk, {5£1E ehci #5##% . @15 Host Controller Operational Registers %]
HRR A N 5 A 2 ORSE L (PENTEE ehci MEVE, %F % register interface, 1) USBCMD,
USBINTR)

ehci_reset:
F ehci_halt 5L, AFRT .

4. lowlevel_init-2
FIHIZAT43HT lowlevel_init B8 R A0S .

/* Set head of reclaim list */



if (u32)&gh_list & 0x1f)
printf ("gh_list is not aligned !\n"); //Ixy

gh_p = CACHED_TO_UNCACHED(&qh_list);
memset(&qh_list, 0, sizeof(gh_list));

//  ehci_flush_dcache(&qgh_list); //Ixy
flush_invalidate(&qh_list, sizeof(gh_list), 1); //Ixy

gh_p->gh_link= CACHED_TO_PHYS(cpu_to_hc32((uint32_t)&qgh_list | QH_LINK_TYPE_QH));
gh_p->gh_endptl =cpu_to_hc32((1 << 15) | (USB_SPEED_HIGH << 12));

gh_p->gh_curtd = cpu_to_hc32(QT_NEXT_TERMINATE);

gh_p->gh_overlay.qt_next = cpu_to_hc32(QT_NEXT_TERMINATE);
gh_p->gh_overlay.qt_altnext = cpu_to_hc32(QT_NEXT_TERMINATE);
gh_p->gh_overlay.qt_token = cpu_to_hc32(0x40);

/* Set async. queue head pointer. */

ehci_writel(&hcor->or_asynclistaddr, ((uint32_t)&qgh_list & Ox1fffffff));

BT UTHIGEA T —A struct QH X%, FF HAEZXT S HuHES N heor->or_asynclistaddr .
BEPHE RN AT 2 XA, B B/IIK T .

ek —BoVE R S (Pyy):

The host controller executes transactions for devices using a simple, shared-memory
schedule. The scheduleis comprised of a few data structures, organized into two distinct lists. The
data structures are designed toprovide the maximum flexibility required by USB, minimize
memory traffic and hardware / softwarecomplexity.

KMt NI AN RR) . NS R BRAT I & 355 . B
TR SR TP PR AL R X B E s S5 F 4 usb BT h IS B 5 K1) R sk,
B/NNAEEIAR R, LR DR R I S . R G RA R X P AT A, it 3k
TSN FG, —DNEMBIME, 2Pl

USB R USB FIARHME ALy ik, Hedtehm, rPibrfldn, SFfeim. XJLA
PRI (1 e UL @8 B, BATIANIE, USB BB EIE L —4 (D+/D-), ZLEF:
A ek 2] USB Pl X JURAR MR AL B K e, It B AR HIE S A R T

75 EHCI Hv, ST A I AR v i 42 a0 o 00 B kedzs bl . 1R TR
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Figure 4-8. Example Periodic Schedule
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Figure 4-4. General Format of Asynchronous Schedule List
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30 30 29028 I7 J6 U6 24(FI 2202 20 15 I8 17 1E/15 14 13 12 1110 8 8 T B 8 4 3 2 1 O
Cuewa Head Horizontal Link Pointer | i |Typ|T| 03-00H

| RL Cl Maximum Packet Length Hlﬂlﬂl EFS EndPt I ] Device Address | O07-04H

| Mult Port Numbsar® | Hub Addr® pFrame C-mask* pFramea S-mask ‘ oeg-0eH
| Current gTD Painter | ] | OF-0CH
£
Maxt qTD Pointer 0 T | 13-10H
| Altarnate Mext gTD Pointer | NakCni | T | 17-14H )
-~
|m| Total Bytes to Transfer |'D=|E_F'aga Cerr |£:'; | Status | 1B-18H
| Buffer Pointer (Page 0) Current Offset | 1F-1CH 'I:
| Buffer Pointer {Page 1) | Resanved C-prog-mask® | 23-20H
| Buffer Pointer {Page 2) | e | FrameTag® l 27-24H
S
| Buffar Pointer (Page 3) I Resarind | 28-28H
J Buffer Painter (Page 4) Reserved | 2F-2CH
L Transfer Overlay Transfar Results
: . *  These fields are used exclusively to
L Static Endpoint Stat
© Enepon ® support split transactions to USE 2.0
Hubs
[] Host Controlier ReadMrite [] Host Contraller Read Oniy

Figure 3-7. Queue Head Structure Lavout

HHENTFBRINEL, 1H2% ehci FIE Psg.
IAE L — BRI IR E 2 T, HIUR1E queue head Ot /2fURLI struct QHD, ARJEHEIX
ANGER I IEHHEE N ASYNCLISTADDR 777 4% . 4K4E T — B,
reg = ehci_readl(&hccr->cr_hcsparams);
descriptor.hub.bNbrPorts = HCS_N_PORTS(reg);
/[ printf("Register %x NbrPorts %d\n", reg, descriptor.hub.bNbrPorts);
/* Port Indicators */
if (HCS_INDICATOR(reg))
descriptor.hub.wHubCharacteristics |= 0x80;
/* Port Power Control */
if (HCS_PPC(reg))
descriptor.hub.wHubCharacteristics |= 0x01;
R, BRI, RBIAHDN ) A7 474 hesparams

16 Port Indicators (P_INDICATORY). This bit indicates whether the poris support port
indicator control. When this bit is a one, the port status and control registers include a
readfwriteable field for controlling the state of the port indicator. See Section 2.3.9 for
definition of the port indicator control field.




7 Port Routing Rules. This field indicates the method used by this implementation for
how all ports are mapped to companion controllers. The value of this field has the
following interpretation:

Value Meaning

0 The first N_PCC ports are routed to the lowest numbered function
companion host controller, the next N_PCC port are routed to the next
lowest function companion controller, and so on.

1 The port routing is explicitly enumerated by the first N_PORTS elements
of the HCSP-PORTROUTE array.
65 Reserved. These bits are reserved and should be set to zero.

Port Power Control (PPC). This field indicates whether the host controller
implementation includes port power control. A one in this bit indicates the poris have
port power switches. A zero in this bit indicates the port do not have port power
switches. The value of this field affects the functionality of the Port Power field in each
port status and control register (see Section 2.3.8).

30 N_PORTS. This field specifies the number of physical downstream ports implemented
on this host controller. The value of this field determines how many port registers are
addressable in the Operational Register Space (see Table 2-8). Valid values are in the
range of 1H to FH.

A zero in this field is undefined.

B hesparams, 2R )54 N_PORTS, Port_Indicators, Port Power Control 47, & 1 i A 4 H o
A& FBEL, HUCEENRERE, AP,
/* Start the host controller. */
cmd = ehci_readl(&hcor->or_usbcmd);
/*
* Philips, Intel, and maybe others need CMD_RUN before the
* root hub will detect new devices (why?); NEC doesn't
*/
cmd &= ~(CMD_LRESET|CMD_IAAD |CMD_PSE | CMD_ASE |CMD_RESET);
cmd |= CMD_RUN;
ehci_writel(&hcor->or_usbcmd, cmd);
IRE D IE, XBACSLIRE: B usbemd FFfFas, REEHEEIRE S, BEH5MH %,
BATHARIIHTF usbemd ZFAFE0 BRI . 46 B K



Bit

Description

Light Host Controller Reset (OPTIONAL) — R/W. This control bit is not required. If
implemented, it allows the driver to reset the EHCI controller without affecting the state
of the ports or the relationship to the companion host controllers. For example, the
PORSTC registers should not be reset to their default values and the CF bit setting
should not go to zero (retaining port ownership relationships).

A host software read of this bit as zero indicates the Light Host Controller Reset has
completed and it is safe for host software to re-initialize the host controller. A host
software read of this bit as a one indicates the Light Host Controller Reset has not yet
completed.

If not implemented a read of this field will always return a zero.

Interrupt on Async Advance Doorbell — R/W. This bit is used as a doorbell by
software to tell the host controller to issue an interrupt the next time it advances
asynchronous schedule. Software must write a 1 to this bit to ring the doorbell.

When the host controller has evicted all appropriate cached schedule state, it sets the
Interrupt on Async Advance status bit in the USBSTS register. If the Interrupt on Async
Adwvance Enable bit in the USBINTR register is a one then the host controller will assert
an interrupt at the next interrupt threshold. See Section 4.8.2 for operational details.

The host controller sets this bit to a zero after it has set the Interrupt on Async Advance
status bit in the USBSTS register to a one.

Software should not write a one to this bit when the asynchronous schedule is disabled.
Doing so will yield undefined results.

Asynchronous Schedule Enable — R/W. Default Ob. This bit controls whether the host
controller skips processing the Asynchronous Schedule. Values mean:

0b Do not process the Asynchronous Schedule
1b Use the ASYNCLISTADDR register to access the Asynchronous Schedule.

Periodic Schedule Enable — R/W. Default Ob. This bit controls whether the host
controller skips processing the Periodic Schedule. Values mean:

0b Do not process the Periodic Schedule
1b Use the PERIODICLISTBASE register to access the Periodic Schedule.

32

Frame List Size — (RIW or RO). Default 00b. This field is RAW only if Programmable
Frame List Flag in the HCCPARAMS registers is set to a one. This field specifies the
size of the frame list. The size the frame list controls which bits in the Frame Index
Register should be used for the Frame List Current index. Values mean:

00b 1024 elements (4096 bytes) Default value

01b 512 elements (2048 bytes)

10b 256 elements (1024 bytes) - for resource-constrained environments
11b  Reserved




Bit Description

1 Host Controller Reset (HCRESET) — R/W. This control bit is used by software to reset
the host controller. The effects of this on Root Hub registers are similar to a Chip
Hardware Reset.

When software writes a one to this bit, the Host Controller resets its internal pipelines,
timers, counters, state machines, etc. to their initial value. Any transaction curmently in
progress on USB is immediately terminated. A USB reset is not driven on downstream
ports.

PCI Configuration registers are not affected by this reset. All operational registers,
including port registers and port state machines are set to their initial values. Port
ownership reverts to the companion host controllen(s), with the side effects described in
Section 4.2. Software must reinitialize the host controller as described in Section 4.1 in
order to retum the host controller to an operational state.

This bit is set to zero by the Host Controller when the reset process is complete.
Software cannot terminate the reset process early by writing a zero to this register.

Software should not set this bit to a one when the HCHalted bit in the USBSTS register
is a zero. Attempting to reset an actively running host controller will result in undefined
behavior.

0 Run/Stop (RS) =R/W. Default 0b. 1=Run. 0=5top. When set to a 1, the Host Controller
proceeds with execution of the schedule. The Host Controller continues execution as
long as this bit is set to a 1. When this bit is set to 0, the Host Controller completes the
current and any actively pipelined transactions on the USB and then halts. The Host
Controller must halt within 16 micro-frames after software clears the Run bit. The HC
Halted bit in the status register indicates when the Host Controller has finished its
pending pipelined transactions and has entered the stopped state. Software must not
write a one to this field unless the host controller is in the Halted state (i.e. HCHalted in
the USBSTS register is a one). Doing so will yield undefined results.

HEEPA

#define CMD_ASE (1<<5) /* async schedule enable */
#define CMD_LRESET (1<<7) /* partial reset */

#define CMD_IAAD (1<<6) /* "doorbell" interrupt */
#define CMD_PSE (1<<4) /* periodic schedule enable */
#define CMD_RESET (1<<1) /* reset HC not bus */

#define CMD_RUN (1<<0) /* start/stop HC */

fRI B YF R IX S B, VRGN OB MTE. ASE A1 PSE AL N JE AL RETT %, URAEFR ehci
WYL ZEPY#E, async schedule F1 periodic schedule /N5, HH HRSHE B ERICFIXNTIT
KA o FEFRATII) usb BRF) 1, vl S AL 5 2, T LA disable ASE 1R BH {2, & T-HIL{E disable
PSE, FATATTHIAIGEALE) QH I BN TR, RA—1 3k, WA NIRRT, ek
I, SRR RESFT I . 85 RUN BN 1, IXFE ehci BHIEEHISEE st k.

/* take control over the ports */
cmd = ehci_readl(&hcor->or_configflag);
cmd |= FLAG_CF;

ehci_writel(&hcor->or_configflag, cmd);

Bit Description
311 Reserved. These bits are reserved and should be set fo zero.
0 Configure Flag (CF) —R/W. Default Ob. Host software sets this bit as the last action in

its process of configuring the Host Controller (see Section 4.1). This bit controls the
default port-routing control logic. Bit values and side-effects are listed below. See
Section 4.2 For operational details.

0b Port routing control logic default-routes each port to an implementation
dependent classic host controller.

1b Port routing control logic default-routes all ports to this host controller.
9




KB K dim 1 B 1 ) AL, configureflag 75 47 ds K42,

USE 20 Host Controller
Companion High-speed
USB 1.1 HC;4 {ehci) HC
I L I T
ata | Port Reg Data | Port Reg
-
Port Routing '— I ¥
Lagic \ I A
R | E Port
= sl Owner
Transoaiver
Port 1

Figure 4-1. Example USB 2.0 Host Controller Port Routing Block Diagram

BRRE s LR FE G 5, BROAHS S B A i L 2RI #14s (Companion HO), 1b A4
RIS ohci, XAFEuG A TAEE M BURERE . 5 1 BNAF A, Bk Ira om K A
t 3 ehci #EI#E, KA ehci HEBHERH, AR 3] ohcio FATH) ohci &K, J LA
RWTE 1, o 4% 2 ehci SRIEG]. i HB% kST L AR, RS g E, X B 2%
FHUEI ELEC TR B, TR A OB HE 4.1,

/* unblock posted write */

cmd = ehci_readl(&hcor->or_usbcmd);

/* Turn On interrupt */

/* ehci_writel(&hcor->or_usbintr, INTR_MASK); */

wait_ms(5);

reg = HC_VERSION(ehci_readl(&hccr->cr_capbase));

printf("USB EHCI %x.%02x\n", reg >> 8, reg & Oxff);
BT ehci SCRFRT ehei BETERCA

rootdev = 0;

return 0;

IR 1L, ehci ENLIEFIZSVIUGILTE K
. ML

1. usb_scan_devices

25 M usb_scan_devices PRETIT 4G
void usb_scan_devices(void * hc_private)
{

inti;

struct usb_device *dev;

/* first make all devices unknown */

10



for (i=0; i < USB_MAX_DEVICE; i++) {
memset(&usb_devl[i], 0, sizeof(struct usb_device));
usb_dev[i].devhum = -1;
}
1F usb.c JFUEHEE X T ush_device 45444
static struct usb_device usb_dev[USB_MAX_DEVICE];
usb.h H4:
#define USB_MAX_DEVICE 32
IRWIE, FAIFHIERX IS, w2 5CFF 32 4> ush B

dev_index = 0;

XL R 2 S SR R 5, RIR AR T LA FC B g 5, AE R T3k
MR Z UARERAN R &, ATREA ANSTRLEER, A AAE linux TIBFE, RHBIAIEL S5
). JRBR AR A

1. AN, TR LK PLAT AR, ARt BN A7l R

2. HEZHE, ucos &RLSEINPEWAKHIRIERSE, RSN, <HIN—E R,

I B BN T AN AT E 4T, malloc (FRATTH CAE ucos HHSEBRID H— KPR A7AR
MR, LI malloc [FSEI0
3. 2T UNAFIIRYE, BIA ucos RG>, MG linux A ER, AT LIAE RS+
R TR W E, TAERMASKNKR, FHIMAE SR A e, I TAAI A
(1) 4 5 AN ] A
/* device 0 is always present (root hub, so let it analyze) */
// dev=usb_alloc_new_device();
dev=usb_alloc_new_device(hc_private);
I3 usb Ve A, RAAIRCRRE, TR RIS 1R
if (usb_new_device(dev))
printf("No USB Device found\n");
else
printf("%d USB Device(s) found\n", dev_index);

2. usb_new_device

WY, TR THERMAWEM LIS T usb_new_device, ZBEELLK £, FA ARG
HEPRBAT UM, BARIES IS .

KRG usb2.0 BIRLYE, FTIFATIKB) T K B B — & HJL% . USB Device
Framework,
P& 9.1.2 Bus Enumeration, A& MG UL I REM s . BRA 2 BHES, M BV T 4
—A> usb WM usb FIEBZECH BRI, FH R TR A A 05 1 A A IR A SO ) I AR AR AR
RS o T FR UL, USB IR S, X Y. ¥ 5t 42 USB 1) Host A1 Device 2 [H] [#15%) i, i Host 24} Device
Pk FoRZ40, 1551 USB 1) device & MG R AL, HAWE D RE, SR G WM HAH RS 4. oK,
#t USB Device #t] LAIEH TAE T o BT LA, T LUfR] 5L A B O, USB AL, 2 USB 4 I HIAa 1L -

A usb WAEREN, RMEPRAT T 1) — Lo g

1. REGHHA T Hrisess. HP BB IEET usb i, 80H RAEAEIERA WAL IF
Blo 3 AT REAL T EALP B hub b, B34 T8 LA R AT 32 B SLAE hub b hub $2
Mg DY, WA T FFHLIRA (Powered state). AT HI MURLZRFRIN 100mA 11 LI

11



2. EHEEHIZRRBR B . TV hub SREIRFEEAH 2L .

3. BUAEENUE Hl8s DA mEER: 7B s i I o ARJ5, T HLE 8 A i 1 e
i |1 SV i 4 10w 1 o

4, WA RBLT, LT A EE N R NG BB RS (maximum packet), #id usb %R
IWEE. GETimb. B, AT, Ess il SERE A SA T #E,  HEEH<<ush
FERRA CEIRO >>)

5. "AsefE, EHIEHIEE I K% Set Address 15K, Kb &Fa e Mt — bk,

6. W RWAMMERE, ETEHEMGR, RE RS UL .

TEANIE S usb MY, BiF<<usb JF R KA CGEIURD >>,

err = usb_get_descriptor(dev, USB_DT_DEVICE, 0, desc, 64);

if (err < 0) {
USB_PRINTF("usb_new_device: usb_get_descriptor() failed\n");
return 1;

}

X BAC LS IR A T i KR BRG], B2 L s 4 R
/* find the port number we're at */
if (parent) {
int j;
for (j = 0; j < parent->maxchild; j++) {
if (parent->children[j] == dev) {

port = j;
break;
}
}
if (port < 0) {
printf("usb_new_device:cannot locate device's port.\n");
return 1;
}

/* reset the port for the second time */

err = hub_port_reset(dev->parent, port, &portstatus);

if (err < 0) {
printf("\n Couldn't reset port %i\n", port);
return 1;

1

}
X BACKY A 2 AT IR, B4 parent & NULL, iX/ME usb_alloc_new_device ERi%i

XWHILEAEAL NULL . BANEE

err = usb_set_address(dev); /* set address */

WEMNE, PR 5.

err = usb_get_descriptor(dev, USB_DT_DEVICE, 0,

&dev->descriptor, sizeof(dev->descriptor));

SRR AR TT, AR A AL 0 IS K5 B RS W& SCRI L B 4=,

DA A 1) B 25 FE AR R

/* only support for one config for now */

12



usb_get_configuration_no(dev, &tmpbuf[0], 0);

AR usb FIRCERIATT, FEIRENACERR N, 25 RIS BRI 1 A f A 7

usb_parse_config(dev, &tmpbuf[0], 0);

AT R T P A AR, BCERMIR TR R RE ) FURAE ;B D RIR Rt T
KT WA LI DR HERIE R, BSAE, FRMNEE,  BLAEE DAl ) i
MECH s S R AT R B T S R H AT 1) SRR . $REUHE XS AR R, DAL S e
.

3. usb_hub_probe

usb_hub_probe(dev, 0);
MR—ANEHEENRE, BENANSE, —2 usb RS, — 2o, RN o0, &
IR 1 0.
struct usb_interface *iface;
struct usb_endpoint_descriptor *ep;
int ret;
B2 R S AR, S E G 9.6 B USB JF R K4, HEANIFREE.
iface = &dev->config.if _desc[ifnum];
/* Isit a hub? */
if (iface->desc.blnterfaceClass != USB_CLASS _HUB)
return O;
/* Some hubs have a subclass of 1, which AFAICT according to the */
/* specsisnot defined, but it works */
if ((iface->desc.binterfaceSubClass != 0) &&
(iface->desc.blnterfaceSubClass != 1))
return O;
/* Multiple endpoints? What kind of mutant ninja-hub is this? */
FIr A hub,  BUR AT B A I Al EATLAE s B AR hub, TIASZ4EA usb
R A 1 5
if (iface->desc.bNumEndpoints !=1)
return O;
BIIVEHENIE, bNumEndpoints - BUE iR &1 0 AMIT SRR R 80 H % T hub,
WA, BR T 050 Ak, I8 AN A W7 1)ty DR A8 e 3% o 1
ep = &iface->ep_desc[0];
/* Output endpoint? Curiousier and curiousier.. */

if (!(ep->bEndpointAddress & USB_DIR_IN))
return O;
Uiy s F IR A - B bEndpointAddress 15 B T i sl £ H A7 1), PR hub (135 1 250%
Ui R IN 7 1A IR, BT RAGERANE IN 7 1), AN 2 hub,
/* If it's not an interrupt endpoint, we'd better punt! */
if ((ep->bmAttributes & 3) !=3)
return 0;
bmAttributes 5] T 3 s 2K, F hub a2 AR
/* We found a hub */
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USB_HUB_PRINTF("USB hub found\n");
ret = usb_hub_configure(dev);
AW L, YZB SRS hub, IR IHEAIRATRIEL T —4 hub, AREHEA

usb_hub_configure.

4. usb_hub_configure

/* "allocate" Hub device */
hub = usb_hub_allocate();
SHC hub 2¥[E], Al usb_devices 73 FCJRELAL, 46 Bl — AN R &t iR gdl, A
JEH— A2 R R RS

if (usb_get_hub_descriptor(dev, buffer, 4) < 0) {

USB_HUB_PRINTF("usb_hub_configure: failed to get hub " \

"descriptor, giving up %IX\n", dev->status);

return-1;

}

descriptor = (struct usb_hub_descriptor *)buffer;

/* silence compiler warning if USB_BUFSIZ is > 256 [= sizeof(char)] */
i = descriptor->bLength;
if (i> USB_BUFSIZ) {
USB_HUB_PRINTF("usb_hub_configure: failed to get hub " \
"descriptor - too long: %d\n",
descriptor->bLength);
return-1;
}
SE3REN hub HEIRFFIK L, 15A hub #HiIATF 7B bLength (11.23.2.1).
if (usb_get_hub_descriptor(dev, buffer, descriptor->bLength) < 0) {
USB_HUB_PRINTF("usb_hub_configure: failed to get hub " \
"descriptor 2nd giving up %IX\n", dev->status);
return-1;
}
memcpy((unsigned char *)&hub->desc, buffer, descriptor->bLe ngth);
/* adjust 16bit values */
FLIETK hub FHIRAT, FF4EE 2] B0 L) hub G544,
hub->desc.wHubCharacteristics =
le16_to_cpu(descriptor->wHub Characteristics);
/* set the bitmap */
bitmap = (unsigned char *)&hub->desc.DeviceRemovable[0];
/* devices not removable by default */
memset(bitmap, Oxff, (USB_MAXCHILDREN+1+7)/8);
hub fii&%F (1) DeviceRemovable “FBt& ] hub L & EB kR, ERINERE A
AIRERR, PAEIRAI A AT RERR, 0 AREAIRERR, 1 AURATRERR, XHEL T oxff, PR ULEA
AT # R, {H/2 DeviceRemovable /& unsigned char, JTLL Oxff 25 0. ?
bitmap = (unsigned char *)&hub->desc.PortPowerCtriMask[0];
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memset(bitmap, Oxff, (USB_ MAXCHILDREN+1+7)/8); /* PowerMask = 1B */
ML —4E, BEATHRE.
for (i = 0; i < dev->maxchild; i++) {

struct usb_ port_status portsts;

unsigned short portstatus, portchange;

if (usb_get_port_status(dey, i + 1, &portsts) < 0) {
USB_HUB_PRINTF("get_port_status failed\n");
continue;

portstatus = le16_to_cpu(portsts.wPortStatus);
portchange = lel6_to_cpu(portsts.wPortChange);
USB_HUB_PRINTF("Port %d Status %X Change %X\n",

i + 1, portstatus, portchange);

if (portchange & USB_PORT_STAT_C_CONNECTION) {
USB_HUB_PRINTF("port %d connection change\n", i + 1);
usb_hub_port_connect_change(dev, i);

XBACHS fE I #R2EBL, Beog Mtk T
L port IRAS, FVE 11.24.2.7. 7 Port Status Bits, Port Status Change Bits, XM T4
b T ik 1
struct usb_port_status {
unsigned short wPortStatus;
unsigned short wPortChange;
} __attribute__ ((packed));
USB_PORT_STAT_C_CONNECTION KA Connect Status Change 17, 1 fdithk & 2Em, IR
S, JEmK—LLif JJE 8, WREEREMAERNE X, HREIRE B
RIS AR, HEX usb_hub_port_connect_change.

5. usb_hub_port_connect_change

/* Clear the connection change status */
usb_clear_port_feature(dev, port + 1, USB_PORT_FEAT_C_CONNECTION);
Port status change bits can be cleared with a ClearPortFeature() request or by a hub
reset.port status change bits GE#4 i %, H ClearPortFeature().
/* Disconnect any existing devices under this port */
if (((!(portstatus & USB_PORT_STAT_CONNECTION)) &&
(!(portstatus & USB_PORT_STAT_ENABLE))) || (dev->children[port])) {
USB_HUB_PRINTF("usb_disconnect(&hub->children[port]);\n");
if (!(portstatus & USB_PORT_STAT _CONNECTION) && portchange) {

if (dev_index > 2) {
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dev_index--;
printf ("\n-----—--------->usb popup success\n");

}
dev->children[port] = NULL;

}

/* Return now if nothing is connected */
return;
}

WARB BRI, BRI FL s N A7, HZHE dev_index-1 AT . FRATHTI 48U
T, AHEERWEATELES T usb_devices WAL, wAEHE BT HL N B BOLRE . AR5,
AT A ERER ]

WA R AW AAIER, WA R 2 — MRS . ariHgE 7R rmMEs P
B8, PrUAwT DLANGE T g

hub_port_reset(dev, port, &portstatus) {7 % [

usb_new_device(usb) 1ZEAEL, UM N T, 0T AR MEs 1 T, & A& hub
I, JEASEEAN hub FHOCHIEREL, A ERAA AT GEE T hub_probe HBLEXT hub HEATHYT “IA
ke,

EE ARG, IR G R usb_scan_devices, XNRREHEIRIRELE AR T .

=. PHERAISEI

SEfE B4R USB HUB controller, TEZI7E 2.0 F13E 11.12,

F
UPSTREAM CONNECTION

ENDPOINT 0:
Configuration
Information

Status Change
Endpoint

Port 1 Port N

Port 2 Port 3
Figure 11-19. Example Hub Controller Organization
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HUB [% T 2RIAI A 0 4b, I8 —> status Change Endpoint, X214 [ hub #FAA 1 .
B e A b A v O 2R PR A A S a5, HOST 38 L 1 5 Py s 1] 1 G 1 23 o5 62 INC 1)
LA % HUB G FI F4T PORT MRRAZE UL B A IR A SR N, 120 553 1]
NAK 48 FA; A RS SR IR [ — N OV T HUB H BRI FAT PORT ARAAR(H B
Bitmap. %1~ PORT W ZIi% Bitmap H1—17, 1% PORT [PIRZEA UL, X M. 1IN E 1,
IXE 1 USB HUB fill {58 1. status Change Uiy s — AN HH TS 20 (1) i, AL Ik 3K A o
RSN AT hub RS SR 45

% o Status Information

& \—' (static) Hardware Events —
T &)

T B %

=

$a N

S Change Information

2 (due to hardware

%

Change Device
State

Har,

[#]

events) Warg Eve

l Nts

Device Control

Control Information | Software Device
(change device state) | Control

i

Figure 11-20. Relationship of Status, Status Change, and Control Information to Device States

AR R A WA A, PR T DL ORIE B K SRR IR A], (ELR A2 J5UA JEAil s in v i
Rk, BN A 2 A, FRIZ BB AN AR B, PRI T — R 25 iy sy 5
PREEFIES . bulk A&4, JHRE WAL R

submit_bulk_msg submit_control_msg submit_int_msg

v /

ehci_submit_async

/

AR ER U R )2 S BE . ehci_submit_async SEILE ELAR AT AL, A linux 84
%, RN RIAE, REURIE A, G T IZ R EUE AT RN BT LA 2R IR
FEZBREUR AL AR, AN WAl 4 AL A T 0
PG, W EE AR, € ] usb_hot_plug &) hub H i H

1. usb_hot_plug

if(usb_submit_int_msg(dev, pipe, &bitmap, length, ep->binterval) !=-1)
hub_events();
Tk R W AR ) hub RSO ER 1, 285 A hub_events 254k #R (M f¥ 5 4l
Bitmap.
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Part M change detected
-+

o4
-+~

Part 2 change detectad +——
Port 1 change detected 4—————

Hub change detectad -+

Figure 11-22. Hub and Port Status Change Bitmap
/* check bitmap */
for (i=1; i <= hub->desc.bNbrPorts; i++) {
if ('test_bit(i, bitmap)){
USB_HUB_PRINTF ("i=%d, bitmap=%d\n", i, bitmap);

continue;

usb_hub_port_connect_change(hdey, i-1);
}/* endfori*/
R A Sty 6 SR, iR 2 1, BEIHA 20, Y usb_hub_port_connect_change,
EAmHETmC At . &4, AR IV 1E A B & .

=\ %30

1. {usb JFR A4 FHIYRR
2. usb 2.0 L
3. ehci 1.0 ¥{3u
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