Ãëàâà 11 � Ñïåöèôèêàöèÿ Êîíöåíòðàòîðà



Ýòà ãëàâà îïèñûâàåò àðõèòåêòóðíûå òðåáîâàíèÿ äëÿ êîíöåíòðàòîðà USB. Îíà ñîäåðæèò îïèñàíèå èç äâóõ ïðèíöèïèàëüíûõ ïîäáëîêîâ: ïîâòîðèòåëü êîíöåíòðàòîðà è êîíòðîëëåð êîíöåíòðàòîðà. Ãëàâà òàêæå îïèñûâàåò îïåðàöèè êîíöåíòðàòîðà ïðè âîññòàíîâëåíèè îò îøèáîê, ñáðîñå, è ïîäâåøèâàííèè/âîçîáíîâëåíèè. Âòîðàÿ ïîëîâèíà ãëàâû îïðåäåëÿåò ïîâåäåíèå çàïðîñà êîíöåíòðàòîðà è äåñêðèïòîðû êîíöåíòðàòîðà.

Ñïåöèôèêàöèÿ êîíöåíòðàòîðà ïðåäîñòàâëÿåò äîñòàòî÷íî èíôîðìàöèè, ÷òîáû ïîçâîëèòü ðàçðàáîò÷èêó ñîçäàòü êîíöåíòðàòîð USB, êîòîðûé ñîîòâåòñòâóåò ñïåöèôèêàöèè USB.

Êðàòêèé îáçîð

Êîíöåíòðàòîðû îáåñïå÷èâàþò ýëåêòðè÷åñêèé èíòåðôåéñ ìåæäó  óñòðîéñòâàìè USB è õîñòîì è íåïîñðåäñòâåííî îòâåòñòâåííû çà îáåñïå÷åíèå ìíîãèõ àòðèáóòîâ, êîòîðûå äåëàþò USB äðóæåñòâåííûì ê ïîëüçîâàòåëþ è ñêðûâàþò îò íåãî ñëîæíîñòè. Íèæå ïåðå÷èñëåíû ãëàâíûå àñïåêòû ôóíêöèîíàëüíûõ âîçìîæíîñòåé USB, êîòîðûå äîëæíû ïîääåðæèâàòü êîíöåíòðàòîðû:

Ïîâåäåíèå ïðè Ñâÿçè

Óïðàâëåíèå Ïèòàíèåì

Îáíàðóæåíèå ñîåäèíåíèÿ/ðàçúåäèíåíèÿ óñòðîéñòâà

Îáíàðóæåíèå íåèñïðàâíîñòåé íà øèíå è âîññòàíîâëåíèå

Ïîääåðæêà ïîëíî/íèçêî ñêîðîñòíûõ óñòðîéñòâ

Êîíöåíòðàòîð ñîñòîèò èç äâóõ êîìïîíåíò, ïîâòîðèòåëÿ êîíöåíòðàòîðà è êîíòðîëëåðà êîíöåíòðàòîðà. Ïîâòîðèòåëü îòâåòñòâåíåí çà óñòàíîâêó è ðàçðóøåíèå ñâÿçè. Îí òàêæå ïîääåðæèâàåò îáðàáîòêó îñîáûõ ñèòóàöèé òèïà îáíàðóæåíèÿ íåèñïðàâíîñòåé íà øèíå è âîññòàíîâëåíèÿ è îáíàðóæåíèÿ ñîåäèíåíèÿ/ðàçúåäèíåíèÿ. Êîíòðîëëåð êîíöåíòðàòîðà ïðåäîñòàâëÿåò ìåõàíèçì ñâÿçè õîñòà ñ êîíöåíòðàòîðîì. Ñîñòîÿíèå îïðåäåëåííîå êîíöåíòðàòîðîì è êîìàíäû óïðàâëåíèÿ ðàçðåøàþò õîñòó êîíôèãóðèðîâàòü êîíöåíòðàòîð è êîíòðîëèðîâàòü è óïðàâëÿòü èíäèâèäóàëüíûìè downstream ïîðòàìè.

Õàðàêòåðèñòèêè Óñòðîéñòâà

Ñòðóêòóðà Êîíöåíòðàòîðà

� REF _Ref328532279 \* MERGEFORMAT �Ðèñóíîê 11-1� Ïîêàçûâàåò êîíöåíòðàòîðó è ðàñïîëîæåíèå åãî êîðíåâîãî è downstream ïîðòîâ.  Êîíöåíòðàòîð ñîñòîèò èç ñåêöèè ïîâòîðèòåëÿ è ñåêöèè êîíòðîëëåðà êîíöåíòðàòîðà. Ïîâòîðèòåëü îòâåòñòâåíåí çà óïðàâëåíèå ñâÿçüþ íà áàçèñå ïàêåòà, â òî âðåìÿ êàê êîíòðîëëåð êîíöåíòðàòîðà ïðåäîñòàâëÿåò ñîñòîÿíèå è óïðàâëåíèå è ðàçðåøàåò õîñòó äîñòóï ê êîíöåíòðàòîðó.(The repeater is responsible for managing connectivity on a per packet basis, while the hub controller provides status and control and permits host access to the hub.)
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Ðèñóíîê � STYLEREF 1 \n �11�-� SEQ Figure \* ARABIC \r 1 �1�.  Ñòðóêòóðà Êîíöåíòðàòîðà

Ñâÿçíîñòü Êîíöåíòðàòîðà(Hub Connectivity)

Êîíöåíòðàòîðû ïðîÿâëÿþò ðàçëè÷íîå ïîâåäåíèå ñâÿçûâàåìîñòè â çàâèñèìîñòè îò òîãî, ðàñïðîñòðàíÿþò ëè îíè òðàôèê ïàêåòîâ èëè âîçîáíîâëÿåò ïåðåäà÷ó ñèãíàëîâ, èëè íàõîäÿòñÿ â ñîñòîÿíèè idle.

Ñâÿçíîñòü Ñèãíàëèçàöèè Ïàêåòà(Packet Signaling Connectivity)

Ïîâòîðèòåëü êîíöåíòðàòîðà ñîäåðæèò îäèí ïîðò, êîòîðûé äîëæåí âñåãäà ñîåäèíÿòü â íàïðàâëåíèè ââåðõ ïî èåðàðõèè(óïîìèíàåìûé êàê êîðíåâîé ïîðò) è îäèí èëè áîëåå downstream ïîðòîâ. Ñâÿçü ââåðõ ïî èåðàðõèè îïðåäåëåíà â íàïðàâëåíèè ê õîñòó, è ñâÿçü âíèç ïî èåðàðõèè îïðåäåëåíà â íàïðàâëåíèè ê óñòðîéñòâó. � REF _Ref330092224 \* MERGEFORMAT �Ðèñóíîê 11-2� ïîêàçûâàåò ïîâåäåíèå ñâÿçíîñòè ñèãíàëèçàöèè ïàêåòà äëÿ êîíöåíòðàòîðîâ â íàïðàâëåíèè ââåðõ è âíèç ïî èåðàðõèè. Êîíöåíòðàòîð òàêæå èìååò ñîñòîÿíèå idle, â òå÷åíèå êîòîðîãî êîíöåíòðàòîð íå îñóùåñòâëÿåò íèêàêóþ ñâÿçü. Â idle ñîñòîÿíèè, âñå ïîðòû êîíöåíòðàòîðà íàõîäÿòñÿ â ðåæèìå ïðèåìà, æäóùåì íà÷àëî ñëåäóþùåãî ïàêåòà.
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Ðèñóíîê � STYLEREF 1 \n �11�-� SEQ Figure \* ARABIC �2�.  Ñâÿçíîñòü Êîíöåíòðàòîðà

Åñëè downstream ïîðò êîíöåíòðàòîðà ðàçáëîêèðîâàí (òî åñòü, â ñîñòîÿíèè, êîãäà îí ìîæåò ðàñïðîñòðàíÿòü ñèãíàëû ÷åðåç êîíöåíòðàòîð) è êîíöåíòðàòîð îáíàðóæèâàåò SOP íà ýòîì ïîðòå,  óñòàíàâëèâàåòñÿ ñâÿçü â íàïðàâëåíèè ââåðõ ïî èåðàðõèè ê êîðíåâîìó ïîðòó ýòîãî êîíöåíòðàòîðà, íî íå ê äðóãèì downstream ïîðòàì. Ñ ïîìîùüþ ýòîãî ñðåäñòâà, êîãäà óñòðîéñòâî èëè êîíöåíòðàòîð ïåðåäàåò ïàêåò ââåðõ ïî èåðàðõèè, ïàêåò áóäåò âèäåí òîëüêî êîíöåíòðàòîðàì  íàõîäÿùèìñÿ â ëèíèè ìåæäó óñòðîéñòâîì ïåðåäà÷è è õîñòîì. Êîãäà îáíàðóæåí SOP íà upstream ïîðòå, âñå äðóãèå downstream ïîðòû áëîêèðóþòñÿ. Ýòî ãàðàíòèðóåò, ÷òî ñâÿçü êîíöåíòðàòîðà íå áóäåò èçìåíÿòüñÿ, ïîêà íå áóäåò îáíàðóæåí ñëåäóþùèé EOP èëè ïîêà íå âûéäåò âðåìÿ êîíöåíòðàòîðà  â êîíöå êàäðà.(This guarantees that hub connectivity will not be modified until the next EOP is detected or until the hub times out at the end of the frame.)

Â íàïðàâëåíèè âíèç ïî èåðàðõèè, êîíöåíòðàòîðû ôóíêöèîíèðóþò â øèðîêîâåùàòåëüíîì ðåæèìå. Êîãäà êîíöåíòðàòîð îáíàðóæèâàåò SOP íà êîðíåâîì ïîðòå, îí óñòàíàâëèâàåò ñâÿçü ñî âñåìè ðàçáëîêèðîâàííûìè downstream ïîðòàì. Åñëè ïîðò íå ðàçáëîêèðîâàí, îí íå ïîëó÷àåò íèêàêîé àêòèâíîñòè òðàôèêà ïàêåòà îò êîðíåâîãî ïîðòà è íå ðàñïðîñòðàíÿåò ñèãíàëüíûå ïàêåòû âíèç ïî èåðàðõèè.(If a port is not enabled, it does not receive any packet traffic activity from the root port and does not propagate packet signaling downstream.)

Âîçîáíîâëåíèå Ñâÿçíîñòè(Resume Connectivity)

Êîíöåíòðàòîðû ïðîÿâëÿþò ðàçëè÷íîå ïîâåäåíèÿ ñâÿçíîñòè â íàïðàâëåííèè ââåðõ è âíèç ïî èåðàðõèè âîçîáíîâëåíèÿ ñèãíàëèçàöèÿ.(Hubs exhibit differing connectivity behaviors for upstream and downstream directed resume signaling.) Êîíöåíòðàòîð, êîòîðûé íàõîäèòñÿ â ïîäâåøåííîì ñîñòîÿíèè, îòðàæàåò ñèãíàëèçàöèþ âîçîáíîâëåíèÿ îò êîðíåâîãî ïîðòà êî âñåì ðàçáëîêèðîâàííûì downstream ïîðòàì. � REF _Ref332516600 \* MERGEFORMAT �Ðèñóíîê 11-3� èëëþñòðèðóåò ñâÿçíîñòü âîçîáíîâëåíèÿ êîíöåíòðàòîðà ââåðõ è âíèç ïî èåðàðõèè.

�

Ðèñóíîê � STYLEREF 1 \n �11�-� SEQ Figure \* ARABIC �3�.  Resume Connectivity

Åñëè êîíöåíòðàòîð íàõîäèòñÿ â ïîäâåøåííîì ñîñòîÿíèè è îáíàðóæèâàåò ñèãíàëèçàöèþ âîçîáíîâëåíèÿ èç downstream ïîðòà, êîíöåíòðàòîð îòðàæàåò ýòó ñèãíàëèçàöèþ ââåðõ ïî èåðàðõèè ê êîðíþ è òàêæå ê âñåì ðàçáëîêèðîâàííûì downstream ïîðòàì, âêëþ÷àÿ ïîðò, êîòîðûé èíèöèàëèçèðîâàë ïîñëåäîâàòåëüíîñòü âîçîáíîâëåíèÿ. Ñèãíàëèçàöèÿ Âîçîáíîâëåíèÿ íå îòðàæàåòñÿ ê çàáëîêèðîâàííûì ïîðòàì. Äåòàëüíîå îáñóæäåíèå ñâÿçíîñòè âîçîáíîâëåíèÿ ïðåäñòàâëåíî â Ðàçäåëå 11.5

Ñîñòîÿíèÿ Ïîðòà Êîíöåíòðàòîðà

Downstream ïîðò êîíöåíòðàòîðà ìîæåò áûòü â îäíîì èç ÷åòûðåõ èëè ïÿòè âîçìîæíûõ ñîñòîÿíèé è äîëæåí îõâàòûâàòü òàêèå âîçìîæíîñòè êàê îáíàðóæåíèå ñîåäèíåíèÿ/ðàçúåäèíåíèÿ, ðàçáëîêèðîâàííèå/áëîêèðîâàíèå ïîðòà, ïîäâåøèâàíèå/âîçîáíîâëåíèå, ñáðîñ, è, íåîáÿçàòåëüíî, ïåðåêëþ÷åíèå ìîùíîñòè. Êîíöåíòðàòîðû äîëæíû ïîääåðæèâàòü íåçàâèñèìûå êîíå÷íûå àâòîìàòû ïîðòà íà  áàçèñå ðàáîòîñïîñîáíîñòè downstream ïîðòà.(Hubs must support independent port state machines on a per downstream port basis.) � REF _Ref334412247 \* MERGEFORMAT �Ðèñóíîê 11-4� èëëþñòðèðóåò ñîñòîÿíèÿ ïîðòà íå ïîääåðæèâàþùåãî ïåðåêëþ÷åíèå ìîùíîñòè, à � REF _Ref337964124 \* MERGEFORMAT �Ðèñóíîê 11-5� ïîêàçûâàåò ñîñòîÿíèÿ  ïîðòà ïîääåðæèâàþùåãî ïåðåêëþ÷åíèå ìîùíîñòè. Ñîñòîÿíèÿ ïîðòà êîíöåíòðàòîðà ïðèìåíÿåòñÿ òîëüêî ê downstream ïîðòàì.
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Ðèñóíîê � STYLEREF 1 \n �11�-� SEQ Figure \* ARABIC �4�.  Ñîñòîÿíèÿ Ïîðòà Êîíöåíòðàòîðà Íå Ïîääåðæèâàþùåãî Ïåðåêëþ÷åíèå Ìîùíîñòè
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Ðèñóíîê � STYLEREF 1 \n �11�-� SEQ Figure \* ARABIC �5�. Ñîñòîÿíèÿ Ïîðòà Êîíöåíòðàòîðà Ïîääåðæèâàþùåãî Ïåðåêëþ÷åíèå Ìîùíîñòè

Êàæäîå èç ñîñòîÿíèé îïèñàíî íèæå.

Âûêëþ÷åííîå ïèòàíèå(Powered off): Ýòî ñîñòîÿíèå ïîääåðæèâàåòñÿ òîëüêî äëÿ ïîðòîâ, êîòîðûå èìåþò ïåðåêëþ÷åíèå ìîùíîñòè, êàê ïîêàçàíî íà � REF _Ref337964124 \* MERGEFORMAT �Ðèñóíîê 11-5�. Ïåðåõîäû ïîðòà ê ñîñòîÿíèþ powered off ïðîèñõîäÿò, êîãäà êîíöåíòðàòîð ïîëó÷àåò çàïðîñ ClearPortFeature(PORT_POWER), èëè êîãäà êîíöåíòðàòîð îáíàðóæèâàåò íà êîðíåâîì ïîðòå ñèãíàë ñáðîñà. Downstream ïîðòû êîíöåíòðàòîðà òàêæå ïåðåõîäÿò ê ñîñòîÿíèþ powered off, êîãäà ïåðâîíà÷àëüíî ïîäàåòñÿ ïèòàíèå íà êîíöåíòðàòîð. Ïîðò â powered off ñîñòîÿíèè íå îáåñïå÷èâàåò íèêàêóþ ìîùíîñòü âíèç ïî èåðàðõèè è áóôåðà âûõîäíûõ ñèãíàëîâ ïîìåùåíû â Hi-Z ñîñòîÿíèå. Ïîðò â powered off ñîñòîÿíèè èãíîðèðóåò âñÿêîå äåéñòâèå íàïðàâëåííîå ââåðõ ïî èåðàðõèè øèíû ïî ýòîìó ïîðòó.

Â ðàçúåäèíåíèè(Disconnected):  Downstream ïîðò êîíöåíòðàòîðà, îáåñïå÷èâàþùåãî ïåðåêëþ÷åíèå ìîùíîñòè ïåðåõîäèò îò powered off â disconnected ñîñòîÿíèå, êîãäà ìîùíîñòü ïîäàåòñÿ íà ïîðò ÷åðåç çàïðîñ SetPortFeature(PORT_POWER). Åñëè êîíöåíòðàòîð íå ïîääåðæèâàåò ïåðåêëþ÷åíèå ìîùíîñòè, îí ïåðåõîäèò â ñîñòîÿíèå disconnected  ïîñëå ïîäà÷è ïèòàíèÿ èëè ïîëó÷åíèÿ ïî êîðíåâîìó ïîðòó ñáðîñà. Â ñîñòîÿíèè disconnected, ïîðò íå ìîæåò ðàñïðîñòðàíÿòü ëþáûå ñèãíàëû â íàïðàâëåíèè ââåðõ èëè âíèç ïî èåðàðõèè. Îäíàêî, ïîðò ìîæåò îáíàðóæèòü ñîáûòèå ñîåäèíåíèÿ (conn_det), êîòîðîå óñòàíàâëèâàåò ïîëå ñîñòîÿíèÿ â êîíòðîëëåðå êîíöåíòðàòîðà è âûçûâàåò ïåðåõîä ñîñòîÿíèÿ ïîðòà ê disabled ñîñòîÿíèþ.

Conn_det óòâåðæäåí, åñëè downstream ïîðò íàõîäèòñÿ â disconnect ñîñòîÿíèè è â òå÷åíèè 2.5 ìñ îáíàðóæèâàåòñÿ íà øèíå íåïðåðûâíé íå SE0 ñèãíàë. Êîãäà conn_det óòâåðæäåí âïåðâûå, ñîñòîÿíèå øèíû idle ìîæåò áûòü èçìåíåíî èëè íèçêî èëè ïîëíî ñêîðîñòíûì óñòðîéñòâîì, è ìîæåò áûòü èëè DIFF0 èëè DIFF1. Êîíöåíòðàòîð àâòîìàòè÷åñêè îïðåäåëÿåò òèï óñòðîéñòâà (íèçêî èëè ïîëíî ñêîðîñòíîå) ïî òîìó òÿíåòñÿ ëè D+ èëè D- ââåðõ. Îïðåäåëåíèå ñêîðîñòè óñòðîéñòâà çàâåðøàåòñÿ ïåðåä ïåðåõîäàìè êîíöåíòðàòîðà ê disabled ñîñòîÿíèþ.

Çàáëîêèðîâàííîå(Disabled):  Ïîðò ïåðåõîäèò â disabled ñîñòîÿíèå èç ñîñòîÿíèÿ disconnected, êîãäà îí îáíàðóæèâàåò ñîáûòèå ñîåäèíåíèÿ (conn_det). Ýòî òðåáóåò äëÿ òîãî, ÷òîáû íà ïîðò ñíà÷àëà áûëî ïîäàíî ïèòàíèå, åñëè êîíöåíòðàòîð ïîääåðæèâàåò ïåðåêëþ÷åíèå ìîùíîñòè. Ïîðò â disabled ñîñòîÿíèè ìîæåò òîëüêî ðàñïðîñòðàíÿòü íàïðàâëåííûå âíèç ïî èåðàðõèè ñèãíàëû, ÿâëÿþùèåñÿ ðåçóëüòàòîì çàïðîñà SetPortFeature (RESET); âî âñå äðóãîå âðåìÿ, áóôåðû âûâîäà ïîðòà íàõîäÿòñÿ â Hi-Z ñîñòîÿíèè. Â íàïðàâëåíèè ââåðõ ïî èåðàðõèè, ïîðò â ñîñòîÿíèè disabled íå ðàñïðîñòðàíÿåò íèêàêèå ñèãíàëû ÷åðåç êîíöåíòðàòîð ê êîðíåâîìó ïîðòó, êîãäà êîíöåíòðàòîð àêòèâåí. Îäíàêî, íåêîòîðûå ñîáûòèÿ, òèïà ðàçúåäèíåíèå, çàñòàâèò ðàñïðîñòðàíÿòüñÿ ñèãíàëû âîçîáíîâëåíèÿ ââåðõ ïî èåðàðõèè ê êîðíåâîìó ïîðòó, åñëè êîíöåíòðàòîð íàõîäèòñÿ â suspended ñîñòîÿíèè. Ñîáûòèå ðàçúåäèíåíèÿ (disc_det) çàñòàâèò ïîðò âîçâðàùàòüñÿ ê disconnect ñîñòîÿíèþ è óñòàíîâèò ïîëå ñîñòîÿíèÿ â êîíòðîëëåðå êîíöåíòðàòîðà. Disc_det óòâåðæäåí âñÿêèé ðàç, êîãäà ïîðò îáíàðóæèâàåò â òå÷åíèè 2.5 ìñ íåïðåðûâíûé SE0, êîãäà ïîðò íå ðàñïðîñòðàíÿåò downstream òðàôèê. Ïðåæäå, ÷åì ñîáûòèå ðàçúåäèíåíèÿ ìîæåò áûòü óñòàíîâëåíî êîíöåíòðàòîðîì, ïðèîñòàíîâëåííûé êîíöåíòðàòîð äîëæåí ñíà÷àëà ïðîáóäèòüñÿ.

Ðàçáëîêèðîâàííîå(Enabled): Ïîðò ïåðåõîäèò ê enabled ñîñòîÿíèþ ïîñëå ïîëó÷åíèÿ  çàïðîñà SetPortFeature (PORT_ENABLE) èëè SetPortFeature (PORT_RESET). Â enabled ñîñòîÿíèè ïîðò ðàñïðîñòðàíÿåò âñå ñèãíàëû âíèç ïî èåðàðõèè, òðàôèê ïîëíî ñêîðîñòíûõ ïàêåòîâ è ñèãíàë ñáðîñà; ðàñïðîñòðàíÿåò òðàôèê íèçêî ñêîðîñòíûõ ïàêåòîâ âíèç ïî èåðàðõèè, êîãäà ïðåäøåñòâóåò PID ïðåàìáóëà. Â ñîñòîÿíèè enabled, ïîðò ðàñïðîñòðàíÿåò âñå ñèãíàëû ââåðõ ïî èåðàðõèè, âêëþ÷àÿ ïîëíî è íèçêî ñêîðîñòíûå ïàêåòû è ñèãíàëû ïðîäîëæåíèÿ. Ïîðò ïåðåõîäèò â disabled ñîñòîÿíèå, åñëè îí ïîëó÷àåò  çàïðîñ ClearPortFeature (PORT_ENABLE) èëè åñëè ïðîèñõîäèò îøèáêà êàäðà (fr_error). Õîñò ìîæåò âûäàòü çàïðîñ ClearPortFeature (PORT_ENABLE) â ëþáîå âðåìÿ, è êîíöåíòðàòîð äîëæåí îòâåòèòü, íåìåäëåííî ïîìåùàÿ ïîðò â ñîñòîÿíèè disabled. Ïîðò â enabled ñîñòîÿíèè áóäåò ïåðåõîäèòü ê disconnected ñîñòîÿíèþ, åñëè ïðîèñõîäèò îáíàðóæåíèå ðàçúåäèíåíèÿ.

Ïîäâåøåííîå(Suspended): Êîíöåíòðàòîð âûáîðî÷íî ïîäâåøèâàåò âñå óñòðîéñòâà downstream ïîðòà, êîãäà îí ïîëó÷àåò çàïðîñ SetPortFeature (PORT_SUSPEND). Ýòîò çàïðîñ íå äîëæåí çàñòàâèòü óæå ïðèîñòàíîâëåííûé ïîðò ïðåêðàùàòü ðàñïðîñòðàíÿòü òðàíçàêöèþ íà ñåðåäèíå; òî åñòü, òåêóùàÿ òðàíçàêöèÿ äîëæíà çàâåðøèòüñÿ ïðåæäå, ÷åì ïîðò ââîäèòñÿ â suspended ñîñòîÿíèå. Ïîðò ïðîÿâëÿåò ðàçëè÷íîå ïîâåäåíèå ñâÿçíîñòè ïîäâåøèâàíèÿ â çàâèñèìîñòè îò òîãî, ÿâëÿåòñÿ ëè êîíöåíòðàòîð àêòèâíûì èëè ñàìîñòîÿòåëüíî ïîäâåøåí.( A port displays different suspend connectivity behavior depending on whether the hub is awake or is itself suspended.) Åñëè êîíöåíòðàòîð àêòèâåí, íåò ââåðõ è âíèç ïî èåðàðõèè ñâÿçè êîòîðàÿ ìîæåò ðàñïðîñòðàíÿòüñÿ ÷åðåç ïîðò.( If the hub is awake, no upstream or downstream connectivity can propagate through the port.) Îäíàêî, åñëè êîíöåíòðàòîð ïîäâåøåí,òî ïåðåõîä îò idle ê âîçîáíîâëåíèþ, èëè îò idle ê SE0 íà ïîðòå îòðàæàåòñÿ íà âñå äðóãèå íå-disabled ïîðòû êàê ïåðåõîä îò idle ê âîçîáíîâëåíèþ. Ýòî ïîâåäåíèå äåëàåò âîçìîæíûì ïîäâåñèòü ïîñëåäîâàòåëüíî ìíîæåñòâî êîíöåíòðàòîðîâ è âñå åùå èìåòü óñòðîéñòâî â íèæíåé ÷àñòè ñïîñîáíîå ïðîáóäèòü âñþ øèíó.

Åñëè êîíöåíòðàòîð ïîäâåøåí, è äåéñòâèå øèíû ïðîèñõîäèò íà ïîäâåøåííîì ïîðòå, ñíà÷àëà ïðîáóæäàåòñÿ êîíöåíòðàòîð. Ñîãëàñîâàíèå çàïðîñà âîçîáíîâëåíèÿ ñ ïîðòîì çàñòàâëÿåò óñòàíîâèòü ïîëå ñîñòîÿíèÿ â êîíöåíòðàòîðå. Â îòâåòå, õîñò îïðàøèâàåò êîíöåíòðàòîð, ÷òîáû ñ÷èòàòü èçìåíåíèÿ è  îïðåäåëåíèÿ â ïîëå ñîñòîÿíèÿ, êîòîðûå ïðîèçîøëè ïðè âîçîáíîâëåíèè ïîðòà. Ïîðò êîíöåíòðàòîðà ïåðåõîäèò â enabled ñîñòîÿíèå, êîãäà âîçîáíîâëåíèå çàâåðøåíî. Ïîäðîáíî ñèãíàëû ïîðòà êîíöåíòðàòîðà äëÿ âûáîðî÷íîãî âîçîáíîâëåíèÿ îïèñàíû â Ðàçäåëå � REF _Ref334256461 \n �Îøèáêà! Èñòî÷íèê ññûëêè íå íàéäåí.�.

 Ñîáûòèå ðàçúåäèíåíèÿ ê ïîäâåøåííîìó êîíöåíòðàòîðó âûçûâàåò ïåðåõîä ñîñòîÿíèÿ êîíöåíòðàòîðà ê ñîñòîÿíèþ disconnected è óñòàíàâëèâàåò ïîëå ñîñòîÿíèÿ êîíòðîëëåðà êîíöåíòðàòîðà, ÷òîáû óêàçàòü, ÷òî ïðîèçîøëî ðàçúåäèíåíèå. Íå âîçìîæíî ïîìåñòèòü ïîðò disconnected íåïîñðåäñòâåííî â suspend ðåæèì, òàê êàê ïîðò íèêîãäà íå âûõîäèò èç disconnected ñîñòîÿíèÿ.

� REF _Ref346160685 \* MERGEFORMAT �Òàáëèöà 11-1� ïîäâîäèò èòîã ïîâåäåíèÿ ïîðòà êîíöåíòðàòîðà â ðàçëè÷íûõ ñîñòîÿíèÿõ ïîðòà äëÿ ðàçëè÷íûõ òèïîâ ñèãíàëîâ. Ïîâåäåíèå Êîíöåíòðàòîðà â òå÷åíèå ñèãíàëîâ âîçîáíîâëåíèÿ, êîãäà êîíöåíòðàòîð íåïîñðåäñòâåííî íàõîäèòñÿ â suspend ñîñòîÿíèè, ñîñòàâëÿåò ñïåöèàëüíûé ñëó÷àé, è îáñóæäàåòñÿ â Ðàçäåëå � REF _Ref337973813 \n �11.5.2.1�.

Òàáëèöà � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC \r 1 �1�.  Ðåàêöèÿ Ïîðòà íà Ñèãíàëû

Ñèãíàë\Ñîñòîÿíèå�Powered-off�Disconnected�Disabled�Enabled�Suspended��Ñáðîñ íà êîðíåâîì ïîðòå (êîíöåíòðàòîð ñ ïåðåêëþ÷åíèåì ìîùíîñòè)�Îñòàòüñÿ â Powered-off�Ïåðåéòè â Powered off �Ïåðåéòè â Powered off�Ïåðåéòè â Powered off�Ïåðåéòè â Powered off��Ñáðîñüòå íà êîðíåâîì ïîðòå (êîíöåíòðàòîð áåç ïåðåêëþ÷åíèÿ ìîùíîñòè)�N.A.�Ïåðåéòè â Disconnected�Ïåðåéòè â Disconnected�Ïåðåéòè â Disconnected�Ïåðåéòè â Disconnected��ClearPortFeature(port_power)(êîíöåíòðàòîð ñ ïåðåêëþ÷åíèåì ìîùíîñòè) �Îñòàòüñÿ â Powered-off�Ïåðåéòè â Powered off�Ïåðåéòè â Powered off�Ïåðåéòè â Powered off�Ïåðåéòè â Powered off��SetPortFeature(port_power)(êîíöåíòðàòîð ñ ïåðåêëþ÷åíèåì ìîùíîñòè)�Ïåðåéòè â Disconnected�N.A.�N.A.�N.A.�N.A.��Çàïðîñ SetPortFeature (port_reset)�Îñòàòüñÿ â Powered off�Ïåðåéòè â Enabled�Ïåðåéòè â Enabled�Îñòàòüñÿ â Enabled�Ïåðåéòè â Enabled��Çàïðîñ SetPortFeature (port_enable) �Èãíîðèðóåòñÿ�Èãíîðèðóåòñÿ�Ïåðåéòè â Enabled�Îñòàòüñÿ â Enabled�Èãíîðèðóåòñÿ��Çàïðîñ ClearPortFeature (port_enable) �Èãíîðèðóåòñÿ�Èãíîðèðóåòñÿ�Îñòàòüñÿ â Disabled�Ïåðåéòè â Disabled�Èãíîðèðóåòñÿ��Òðàôèê ïàêåòîâ âíèç ïî èåðàðõèè (Êîíöåíòðàòîð àêòèâåí)�Íå ðàñïðîñòðàíÿòü�Íå ðàñïðîñòðàíÿòü�Íå ðàñïðîñòðàíÿòü�Ïåðåäàòü òðàôèê�Íå ðàñïðîñòðàíÿòü��Òðàôèê ïàêåòà ââåðõ ïî èåðàðõèè (êîíöåíòðàòîð àêòèâåí)�Íå ðàñïðîñòðàíÿòü�Íå ðàñïðîñòðàíÿòü�Íå ðàñïðîñòðàíÿòü�Ïåðåäàòü òðàôèê�Óñòàíîâèòü ïîëå ñîñòîÿíèÿ, íå  ðàñïðîñòðàíÿòü��Çàïðîñ SetPortFeature (port_suspend)�Èãíîðèðóåòñÿ�Èãíîðèðóåòñÿ�Èãíîðèðóåòñÿ�Ïåðåéòè â Suspend�Èãíîðèðóåòñÿ��Çàïðîñ ClearPortFeature (port_suspend)�Èãíîðèðóåòñÿ�Èãíîðèðóåòñÿ�Èãíîðèðóåòñÿ�Èãíîðèðóåòñÿ�Ïåðåéòè â Resume��Îáíàðóæåíî ðàçúåäèíåíèå�Èãíîðèðóåòñÿ�Èãíîðèðóåòñÿ�Ïåðåéòè â Disconnected�Ïåðåéòè â Disconnected�Ïåðåéòè â Disconnected��Ñîáûòèå Ñîåäèíåíèÿ�Èãíîðèðóåòñÿ�Ïåðåéòè â Disabled�N.A.�N.A.�N.A.��Îáíàðóæåíèå Îòñîåäèíåíèÿ Óñòðîéñòâà

Êîíöåíòðàòîð ñïîñîáåí îáíàðóæèòü ñîáûòèå îòñîåäèíåíèÿ ïîñðåäñòâîì îáíàðóæåíèÿ â downstream ïîðòå íåïðåðûâíîãî SE0, ñîõðàíÿþùåãîñÿ ïî êðàéíåé ìåðå 2.5 ìñ. Â îòâåò íà ñîáûòèå îòñîåäèíåíèÿ, êîíöåíòðàòîð ïîìåùàåò ïîðò â Disconnected ñîñòîÿíèå è ïåðåâîäèò âûõîäíûå áóôåðû â Hi-Z. Îòñîåäèíåíèå óñòðîéñòâà ìîæåò áûòü îáíàðóæåíî òîëüêî, â òî âðåìÿ êîãäà íåò íèêàêîãî òðàôèêà âíèç ïî èåðàðõèè íà øèíå. Åñëè ïèòàíèå óáðàíî îò ïîðòà, îí äîëæåí îòâåòèòü, îòìå÷àÿ ñîáûòèå îòñîåäèíåíèÿ è ïîìåùàÿ ïîðò â Powered Off ñîñòîÿíèå. Ýòî ãàðàíòèðóåò ÷òî, åñëè îòñîåäèíåíî óñòðîéñòâî è äîáàâëÿåòñÿ íîâîå, òî áóäåò ïîäòâåðæäåíî ñîáûòèå ïðèñîåäèíåíèÿ.(This guarantees if a device is detached and a new one added that the attach event will be acknowledged.)

Îöåíêà Ñîñòîÿíèÿ Øèíû

Îöåíêà ñîñòîÿíèÿ øèíû âûïîëíÿåòñÿ â êîíöå êàäðà è ñïîñîáíà ðàçëè÷èòü ñîñòîÿíèÿ øèíû ìåæäó SE0, äèôôåðåíöèàëüíîé 1 è 0. Êîãäà íèêàêîå óñòðîéñòâî íå ñîåäèíåíî ñ downstream ïîðòîì êîíöåíòðàòîðà, ïðèñîåäèíåííûå ê çåìëå ðåçèñòîðû ïåðåìåùàþò, è D + è D- íèæå VSE(min).

Îáíàðóæåíèå ñîåäèíåíèÿ/ðàçúåäèíåíèÿ, ìîæåò âûïîëíÿòüñÿ òîëüêî, ïîñëå ïîäà÷è Vbus íà downstream ïîðò. ( Ýòî òðåáîâàíèå âûäâèãàåòñÿ òîëüêî ê êîíöåíòðàòîðàì, ÷üè downstream ïîðòû ïîääåðæèâàþò ïåðåêëþ÷åíèå ìîùíîñòè.) Êîãäà óñòðîéñòâî ñîåäèíåíî, ñîñòîÿíèå øèíû èçìåíÿåòñÿ îò disconnected ê ñîñòîÿíèþ îáíàðóæèâàþùåìó ïðèñîåäèíåíèå. Íèçêî ñêîðîñòíûå óñòðîéñòâà ïîäíèìàþò D- ê SE1 è îñòàâëÿþò D+ â SE0. Ïîëíî ñêîðîñòíûå óñòðîéñòâà ïîäíèìàþò D+ ê SE1 è îñòàâëÿþò D- â SE0. Êàæäûé downstream ïîðò êîíöåíòðàòîðà äîëæåí áûòü ñïîñîáåí  îáíàðóæèòü è îòëè÷èòü ñîåäèíåíèå íèçêî è ïîëíî ñêîðîñòíîãî óñòðîéñòâà, êàê òîëüêî óñòðîéñòâî ñîåäèíåíî. Äèôôåðåíöèàëüíûå J è K ñîñòîÿíèÿ íå îïðåäåëåíû, ïîêà óñòðîéñòâî íå ïðèñîåäèíåíî, è íå áûëî óñòàíîâëåíî áûñòðîäåéñòâèå óñòðîéñòâà.

Êîãäà ïðîèñõîäèò ñîåäèíåíèå èëè ðàçúåäèíåíèå, îíî äîëæíî áûòü îòðàæåíî â ñîñòîÿíèè êîíöåíòðàòîðà ê êîíöó êàäðà, â êîòîðîì ïðîèçîøëî ñîáûòèå, åñëè êîíöåíòðàòîð íå íàõîäèòñÿ â suspend ðåæèìå èëè ñáðîøåí. Êîíöåíòðàòîð â suspend ðåæèìå àêòèâèçèðóåòñÿ ñîáûòèåì ñîåäèíåíèÿ èëè ðàçúåäèíåíèÿ è äîëæåí áûòü ñïîñîáåí ñîîáùèòü ñîáûòèÿ ïîñëå çàâåðøåíèÿ âîçîáíîâëåíèÿ. Ïîñëå ïîÿâëåíèÿ ñáðîñà, êîíöåíòðàòîð äîëæåí îáíàðóæèòü, downstream ïîðòû êîòîðûå èìåþò ñîåäèíåííûå ñ íèìè óñòðîéñòâà. Î èçìåíåíèè ñîåäèíåíèÿ è ðàçúåäèíåíèÿ ñîîáùàåòñÿ íà áàçèñå ðàáîòîñïîñîáíîñòè ïîðòà.(Connect and disconnect changes are reported on a per-port basis.)

Îòëè÷èå â Ïîâåäåíèè ïðè Ïîëíîé è Íèçêîé Ñêîðîñòè (Full vs. Low Speed Behavior)

Êîíöåíòðàòîðû äîëæíû ðàçëè÷àòü ïîëíî è íèçêî ñêîðîñòíûå óñòðîéñòâà, êîãäà óñòðîéñòâî ñîåäèíåíî ñ øèíîé èëè ïðè âêëþ÷åíèè ïèòàíèÿ. Êîíöåíòðàòîðû îáíàðóæèâàþò, ÿâëÿåòñÿ ëè óñòðîéñòâî ïîëíî èëè íèçêî ñêîðîñòíûì, êîãäà ïîðòà êîíöåíòðàòîðà ïåðåõîäèò îò disconnected ê disabled ñîñòîÿíèþ. Óñòðîéñòâà, ïðèñîåäèíåííûå ê êîíöåíòðàòîðó îïðåäåëåíû áûòü èëè ïîëíî èëè íèçêî ñêîðîñòíûì, îáíàðóæåíèåì, ëèíèé äàííûõ (D- èëè D +), êîòîðàÿ ïîäíÿòà âûøå. Íèçêî ñêîðîñòíûå óñòðîéñòâà ïîäíèìàþò D- âûñîêî, à ïîëíî ñêîðîñòíûå óñòðîéñòâà D+. Ïîëíî ñêîðîñòíûå ñèãíàëû íå äîëæíà áûòü ïåðåäàíû,  íèçêî ñêîðîñòíûì óñòðîéñòâàì. Íå âûïîëíåíèå ýòîãî ìîãëî áû çàñòàâëÿòü íèçêî ñêîðîñòíûå óñòðîéñòâà ïî îøèáêå îòâå÷àòü íà ïîëíî ñêîðîñòíûå ñèãíàëû è ñîçäàâàòü êîíôëèêò íà øèíå. Ñâÿçü ìåæäó õîñòîì è êîíòðîëëåðîì êîíöåíòðàòîðà âñåãäà îñóùåñòâëÿåòñÿ, èñïîëüçóÿ ïîëíóþ ñêîðîñòíóþ ïåðåäà÷ó ñèãíàëîâ.

Åñëè îáíàðóæåíî óñòðîéñòâî, íèçêî ñêîðîñòíîå, âõîäíûå áóôåðû ïîðòà êîíöåíòðàòîðà êîíôèãóðèðóþòñÿ, ÷òîáû ôóíêöèîíèðîâàòü ïðè ìåäëåííîé ñêîðîñòè ïåðåêëþ÷åíèÿ (75-300 ns), è ïîðò íå áóäåò ðàñïðîñòðàíÿòü òðàôèê íàïðàâëåííûé âíèç ïî èåðàðõèè, åñëè îí íå ïðåäâàðåí PID ïðåàìáóëîé. Íèçêî ñêîðîñòíûå ñèãíàëû íåìåäëåííî ñëåäóþò çà PID è ðàñïðîñòðàíÿåòñÿ íà íèçêî è ïîëíî ñêîðîñòíûå óñòðîéñòâà. Ïîëíî ñêîðîñòíûå óñòðîéñòâà íèêîãäà íå áóäóò íåâåðíî èñòîëêîâûâàòü íèçêî ñêîðîñòíîé òðàôèê, ïîòîìó ÷òî íèêàêîé øàáëîí íèçêî ñêîðîñòíûõ äàííûõ íå ìîæåò ãåíåðèðîâàòü äîïóñòèìûé ïîëíîå ñêîðîñòíîé PID. Êîãäà íå áëîêèðîâàíà ïåðåäà÷à íèçêî ñêîðîñòíûõ ñèãíàëîâ, êîíöåíòðàòîð ïðîäîëæàåò ðàñïðîñòðàíÿòü ñèãíàëû âíèç ïî èåðàðõèè êî âñåì íåáëîêèðîâàííûì ïîðòàì, ïîêà íå îáíàðóæèòñÿ downstream EOP, â êîòîðîì âðåìåíÿ âûõîäíûõ äðàéâåðîâ äëÿ íèçêî ñêîðîñòíûõ ïîðòîâ âûêëþ÷åíî è íå áóäóò âêëþ÷åíî ñíîâà, ïîêà êîíöåíòðàòîð íå ïîëó÷èò äðóãîé PRE PID. (When low speed signaling is enabled, a hub continues to propagate downstream signaling to all enabled ports until a downstream EOP is detected, at which time the output drivers for the low speed ports are turned off and will not be turned on again until the hub receives another PRE PID.) Åñëè ïîðò çàáëîêèðîâàí, íèêàêèå ñèãíàëû íå ðàñïðîñòðàíÿþòñÿ ê ïîðòó. Êîíöåíòðàòîðû äîëæíû äàòü âîçìîæíîñòü ñâîèì íèçêî ñêîðîñòíûì äðàéâåðàì ïîðòà âíóòðè ÷åòûðåõ ïîëíîãî ñêîðîñòíûõ âðåìåí ïåðåäà÷è áèòà ïîëó÷èòü ïîñëåäíèé áèò PRE PID, è çà ýòî âðåìÿ îíè äîëæíû âûäàòü íèçêî ñêîðîñòíîå J ñîñòîÿíèå íà øèíó.

Åñëè downstream ïîðò íåáëîêèðîâàí, îí ðàñïðîñòðàíÿåò â íàïðàâëåíèè ââåðõ ïî èåðàðõèè ñèãíàëû øèíû íåçàâèñèìî îò òîãî, áûë ëè ïîðò êîíôèãóðèðîâàí êàê íèçêîå èëè ïîëíîå ñêîðîñòíîé. Êîíöåíòðàòîðû ðåàëèçóþùèå ñêîðîñòü äîñòóïà âûáèðàþò âûõîäíûå áóôåðû òîëüêî â íàïðàâëåíèè âíèç ïî èåðàðõèè íà ñâîèõ downstream ïîðòàõ; â íàïðàâëåíèè ââåðõ ïî èåðàðõèè, îíè î÷åâèäíî ðàñïðîñòðàíÿþò, è íèçêî è âûñîêîñêîðîñòíîé òðàôèê, èñïîëüçóÿ áûñòðûé (4-20 ns) ïåðåïàä ñêîðîñòè. Íèçêî ñêîðîñòíûå óñòðîéñòâà íå ïðèñîåäèíÿþò ïðåàìáóëó ê ñâîåìó òðàôèêó ââåðõ ïî èåðàðõèè.

Ïðè ðàñïðîñòðàíåíèè íèçêî ñêîðîñòíîãî òðàôèê ââåðõ ïî èåðàðõèè, êîíöåíòðàòîðû äîëæíû áûòü ñïîñîáíû îòâåòèòü íà EOPs, êîòîðûå èìåþò øèðèíó èëè äâóõ íèçêî ñêîðîñòíûõ âðåìåí ïåðåäà÷è áèòà èëè äâóõ ïîëíî ñêîðîñòíûõ âðåìåí ïåðåäà÷è áèòà. Ïåðâàÿ ñèòóàöèÿ ïðîèçîéäåò ïðè íîðìàëüíîé îïåðàöèè, â êîòîðîé íèçêî ñêîðîñòíîå óñòðîéñòâî ãåíåðèðóåò EOP. Âòîðîå ñîáûòèå ïðîèçîéäåò, åñëè êîíöåíòðàòîð íàõîäÿùèéñÿ íèæå ïî èåðàðõèè ñòàëêèâàåòñÿ ñ bable â êîíöå êàäðà èëè óñëîâèåì LOA è ãåíåðèðóåò â îòâåò EOP ââåðõ ïî èåðàðõèè (îáðàòèòåñü ê Ðàçäåëó 11.4.5).

Ñîõðàíåíèå â Ðàáîòå ïðè Íèçêîé Ñêîðîñòè

Âñå ïîðòû êîíöåíòðàòîðà, ñ êîòîðûìè ñîåäèíåíû íèçêî ñêîðîñòíûå óñòðîéñòâà, äîëæíû ãåíåðèðîâàòü íèçêî ñêîðîñòíîé ñîõðàíÿþùèé â ðàáîòå ñòðîá, ñãåíåðèðîâàííûé â íà÷àëå êàäðà, êîòîðûé ñîñòîèò èç äâóõ íèçêî ñêîðîñòíûõ âðåìåí ïåðåäà÷è áèòà SE0, çà êîòîðûìè ñëåäóåò J ñîñòîÿíèå ïî êðàéíåé ìåðå 0.5 âðåìåíè ïåðåäà÷è áèòà. Íèçêî ñêîðîñòíûå óñòðîéñòâà èñïîëüçóþò ñòðîá, ÷òîáû íå äîïóñòèòü ñåáå ïåðåõîäà â ïîäâåøèâàíèå â îòñóòñòâèè íèçêî ñêîðîñòíîãî òðàôèêà íà øèíå. Ïîâòîðèòåëü êîíöåíòðàòîðà ãåíåðèðóåò ñîõðàíåíèå â ðàáîòå îò âíóòðåííåãî SOF ñ÷åò÷èêà, è ñîõðàíÿþùèé â ðàáîòå ñòðîá äîëæåí íà÷àòüñÿ òîëüêî ïîñëå âòîðîãî EOF è äîëæåí çàâåðøèòüñÿ íå ïîçæå ÷åì EOP ìàðêåðíîãî ïàêåòà.

Íèçêî ñêîðîñòíîé ñîõðàíÿþùèé â ðàáîòå ñòðîá, äîëæåí áûòü ñãåíåðèðîâàí, òîëüêî ðàç çà êàäð, è îí äîëæåí ïðîñëåäèòü ìàðêåð SOF òàê, ÷òîáû òâåðäî ïðèäåðæèâàòüñÿ ñëåäóþùèì ïðàâèëàì.

Ïðè ïåðåõîäå â ïîäâåøèâàíèå, ñîõðàíåíèå â ðàáîòå íå äîëæíî âûäàâàòüñÿ ïåðåä ïîñëåäíèì SOF.

Êîíöåíòðàòîðó ïîçâîëåíî ñèíòåçèðîâàòü íå áîëåå, ÷åì òðè ñîõðàíÿþùèõ â ðàáîòå ñòðîáà ïîñëå ïîëó÷åíèÿ ïîñëåäíåãî SOF.

Ñîõðàíåíèå â ðàáîòå äîëæíî ïðîèçîéòè íå ïîçæå ÷åì ÷åðåç îäèí êàäð ïîñëå âîçîáíîâëåíèÿ SOF.

Ïîâåäåíèå Êîíöåíòðàòîðà â Ñîñòîÿíèÿõ

Ïîâåäåíèå êîíöåíòðàòîðà â ñîñòîÿíèÿõ ïîêàçàíî íà � REF _Ref328902893 \* MERGEFORMAT �Ðèñóíîê 11-6�. Ïîñëå ïîÿâëåíèÿ ñáðîñà èëè âêëþ÷åíèÿ ïèòàíèÿ, êîíöåíòðàòîð íàõîäèòñÿ â WFSOP ñîñòîÿíèè. Êîíöåíòðàòîð æäåò íà÷àëà ïàêåòà (SOP), êîòîðûé áóäåò îáíàðóæåí íà êîðíåâîì ïîðòå èëè ëþáîì èç íåáëîêèðîâàííûõ downstream ïîðòîâ. Åñëè îáíàðóæåí SOP, êîíöåíòðàòîð óñòàíàâëèâàåò âîçíèêíîâåíèå ñâÿçè èç ïîðòà, íà êîòîðîì ïðîèçîøåë SOP è ïåðåõîäèò â WFEOP ñîñòîÿíèåì. Îí îñòàåòñÿ â ýòîì ñîñòîÿíèè, ïîêà íå ñòîëêíåòñÿ ñ êîíöîì ïàêåòà (EOP) èëè ïîêà íå íàñòóïèò êîíåö êàäðà (EOF). Ïðè íîðìàëüíûõ îáñòîÿòåëüñòâàõ, è êîãäà íå áëèçîê êîíåö êàäðà, ïîâòîðèòåëü êîíöåíòðàòîðà áóäåò ïåðåõîäèòü òóäà è îáðàòíî ìåæäó WFSOP è WFEOP.

Êîíöåíòðàòîð â idle (WFSOP) ñîñòîÿíèå îòâå÷àåò â òî÷êå êîíöà êàäðà (EOF1) ïåðåõîäèò ê ñîñòîÿíèþ WFSOF. Åñëè êîíöåíòðàòîð íàõîäèòñÿ â ñîñòîÿíèè WFSOP â EOF1, îí ïåðåõîäèò ê ñîñòîÿíèþ WFSOF. Ïåðåõîäû èç WFSOP è WFEOP ê WFSOF - íå îøèáêè, à ïðîñòî óêàçûâàþò, ÷òî êîíöåíòðàòîð ïðèáëèæàåòñÿ ê êîíöó êàäðà è íå ìîæåò óñòàíàâëèâàòü ñâÿçü äî íà÷àëà ñëåäóþùåãî êàäðà.

WFEOF2 - ñïåöèàëüíîå ñîñòîÿíèå, â êîòîðîå îñóùåñòâëÿåòñÿ ïåðåõîä òîëüêî, êîãäà îáíàðóæåí babble èëè ïîòåðÿ äåéñòâèÿ øèíû (LOA) âîçëå êîíöà êàäðà è óñòàíîâëåíà ñâÿçü ââåðõ ïî èåðàðõèè. Åñëè ïîâòîðèòåëü êîíöåíòðàòîðà âñå åùå â ñîñòîÿíèè WFEOP (òî åñòü, îí íå ïîëó÷èë EOP) ñòàëêèâàÿñü ñ òî÷êîé EOF1, îí ïåðåõîäèò ê ñîñòîÿíèþ WFEOF2. Îí îñòàíåòñÿ òàì äî îòìåòêè EOF2 èëè ïðîèñõîäÿùåãî ââåðõ ïî èåðàðõèè EOP, â ýòî âðåìÿ îí ïåðåõîäèò ê WFSOF è æäåò ñëåäóþùèé âíèç ïî èåðàðõèè SOP (DSOP), êîòîðûé áóäåò îáû÷íî SOP, ñâÿçàííûé ñ ïàêåòîì SOF, è óêàçûâàþùèé íà÷àëî ñëåäóþùåãî êàäðà. Êîãäà ïðîèñõîäèò DSOP, êîíöåíòðàòîð âîçâðàùàåòñÿ ê ñîñòîÿíèþ WFEOP , è æäåò êîíöà ïàêåòà. Åñëè ïðîèñõîäèò êîíåö êàäðà, è êîíöåíòðàòîð âñå åùå ïîääåðæèâàåò ñâÿçü âíèç ïî èåðàðõèè, êîíöåíòðàòîð íå äåëàåò ïåðåõîä èç ñîñòîÿíèÿ WFEOP; âìåñòî ýòîãî îí æäåò ñëåäóþùèé âíèç ïî èåðàðõèè EOP (îáû÷íî EOP ìàðêåðà SOF), êîòîðûé âûçîâåò ïåðåõîä êîíöåíòðàòîðà ê ñîñòîÿíèþ WFSOP.

Åñëè êîíöåíòðàòîð âñå åùå â ñîñòîÿíèè WFEOF2, êîãäà ïðîèñõîäèò EOF2 , ïîðò, êîòîðûé óñòàíîâèë ñâÿçü ââåðõ ïî èåðàðõèè, äîëæåí áûòü çàáëîêèðîâàí, íåçàâèñèìî îò ñîñòîÿíèÿ øèíû. Åñëè, êîãäà ïðîèñõîäèò EOF2, êîíöåíòðàòîð íàõîäèòñÿ â ñîñòîÿíèè WFSOF, è âåäåò ñâÿçü ââåðõ ïî èåðàðõèè, è øèíà íàõîäèòñÿ â ñîñòîÿíèè idle, òî ñîñòîÿíèå ïðåäâàðèòåëüíî ñîåäèíåííîãî ïîðòà îñòàåòñÿ íåèçìåíåííûì. Åñëè êîíöåíòðàòîð íàõîäèòñÿ â ñîñòîÿíèè WFSOF ïðè EOF2 è âåäåò ñâÿçü ââåðõ ïî èåðàðõèè, íî øèíà íå â ñîñòîÿíèè idle, ïîðò äîëæåí áûòü çàáëîêèðîâàí.

Êîíöåíòðàòîð áóäåò ïåðåõîäèòü ê ñîñòîÿíèþ WFSOF ïîñëå ïîÿâëåíèÿ ñèãíàëà âîçîáíîâëåíèÿ. Äåëàÿ, òàê ãàðàíòèðóåòñÿ, ÷òî òðàôèê íå ìîæåò ðàñïðîñòðàíÿòüñÿ ââåðõ ïî èåðàðõèè (è âîçìîæíî, áëîêèðóþòñÿ øèíà) ïîêà òàéìåð êàäðà êîíöåíòðàòîðà íå îáíàðóæèò ïî êðàéíåé ìåðå îäèí SOF. Ïîäðîáíîñòè âçàèìîäåéñòâèÿ ìåæäó òàéìåðîì êàäðà è êîíå÷íûì àâòîìàòîì ïîâòîðèòåëÿ êîíöåíòðàòîðà îïèñàíû â Ðàçäåëå 11.5.1.1.
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Ðèñóíîê � STYLEREF 1 \n �11�-� SEQ Figure \* ARABIC �6�.  Ñîñòîÿíèÿ Ïîâòîðèòåëÿ Êîíöåíòðàòîðà

Ïîâòîðèòåëü êîíöåíòðàòîðà ïîääåðæèâàåò ñîñòîÿíèå äëÿ êàæäîãî ïàêåòà, êîòîðûé îáíàðóæåí è ïîâòîðåí êîíöåíòðàòîðîì. Êîíå÷íûé àâòîìàò ïîâòîðèòåëÿ íå äîëæåí îòñëåæèâàòü áîëåå îäíîãî ïàêåòà è íå äîëæåí, íàïðèìåð ïðîñëåæèâàòü ìíîæåñòâî ïàêåòîâ â òðàíçàêöèè. � REF _Ref328799600 \* MERGEFORMAT �Ðèñóíîê 11-7� Ïîêàçûâàåò, êàê èçìåíÿþòñÿ ñîñòîÿíèÿ êîíöåíòðàòîðà â õîäå íîðìàëüíîé ïåðåäà÷è ïàêåòà.
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Ðèñóíîê � STYLEREF 1 \n �11�-� SEQ Figure \* ARABIC �7�.  Ñîñòîÿíèÿ Êîíöåíòðàòîðà ïðè Ïåðåäà÷è Ïàêåòà

Ñîñòîÿíèÿ Ïîâòîðèòåëÿ Êîíöåíòðàòîðà

Äëÿ ñîåäèíåíèé ââåðõ ïî èåðàðõèè, ïîâòîðèòåëü êîíöåíòðàòîðà ïåðåõîäèò ìåæäó ÷åòûðüìÿ ñîñòîÿíèÿìè: îæèäàíèå íà÷àëà ïàêåòà (WFSOP - wait for start of packet), îæèäàíèå êîíöà ïàêåòà (WFEOP - wait for end of packet ), îæèäàíèå òî÷êè EOF2 (WFEOF2 - wait for EOF2 point), è îæèäàíèå íà÷àëî êàäðà (WFSOF - wait for start of frame). EOF1 è òî÷êè EOF2 îïèñàíû â Ðàçäåëå 11.4.5.1. ×åòûðå ñîñòîÿíèÿ îïèñàíà íèæå. Äëÿ ñîåäèíåíèé âíèç ïî èåðàðõèè, êîíöåíòðàòîð ïåðåõîäèò ìåæäó WFSOP, WFEOP, è WFSOF.

Îæèäàíèå Íà÷àëà Ïàêåòà

Îæèäàíèå Íà÷àëà Ïàêåòà (WFSOP) - ýòî ñîñòîÿíèå êîíöåíòðàòîð çàíèìàåò, êîãäà â íàñòîÿùåå âðåìÿ íåò íèêàêîãî ïàêåòà, ðàñïðîñòðàíÿåìîãî ê èëè ÷åðåç êîíöåíòðàòîð. Êîíöåíòðàòîðû ïåðåõîäÿò ê ñâîåìó WFSOP ñîñòîÿíèþ ïîñëå ïîÿâëåíèÿ ñáðîñà. Â ñîñòîÿíèè WFSOP, ïîðòû âñåãî êîíöåíòðàòîðà íàõîäÿòñÿ â ñîñòîÿíèè âûñîêîãî èìïåäàíñà, è âñå ðàçáëîêèðîâàííûå ïîðòû íàõîäÿòñÿ â ðåæèìå ïðèåìà ñî ñâîèìè áóôåðàìè âûõîäà â ñîñòîÿíèè Hi-Z. Åñëè êîðíåâîé ïîðò èëè ëþáîé ðàçáëîêèðîâàííûé downstream ïîðò îáíàðóæèâàåò SOP, êîíöåíòðàòîð óñòàíàâëèâàåò ñâÿçü è ïåðåõîäèò ê ñîñòîÿíèþ Îæèäàíèå Êîíöà Ïàêåòà.

Îæèäàíèå Êîíöà Ïàêåòà

Â òå÷åíèè ñîñòîÿíèÿ Îæèäàíèÿ Êîíöà Ïàêåòà (WFEOP), êîíöåíòðàòîð óñòàíàâëèâàåò ñâÿçü è ïîëó÷àåò òðàôèê ïàêåòà íà îäíîì èç ïîðòîâ. Êîíöåíòðàòîð î÷åâèäíî ðàñïðîñòðàíÿåò òðàôèê â íàïðàâëåíèè ââåðõ èëè âíèç ïî èåðàðõèè. Ñâÿçü ïîääåðæèâàåòñÿ äî âûõîäà êîíöåíòðàòîðà èç ýòîãî ñîñòîÿíèÿ. Êîíöåíòðàòîð ïåðåõîäèò èç ñîñòîÿíèÿ WFEOP, êîãäà îí îáíàðóæèâàåò EOP èëè åñëè îí ñòàëêèâàåòñÿ ñ òî÷êîé êîíöà êàäðà (EOF1) (îáðàòèòåñü ê Ðàçäåëó 11.4.4). Îáíàðóæåíèå EOP âûçûâàåò ïåðåõîä êîíöåíòðàòîðà îáðàòíî ê WFSOP è ê íîðìàëüíîé ïîñëåäîâàòåëüíîñòè. Åñëè îáíàðóæåí EOF1, êîíöåíòðàòîð ïåðåõîäèò ê ñîñòîÿíèþ WFEOF2.

Îæèäàíèå Îòìåòêè EOF2

Â ñîñòîÿíèå WFEOF2 îñóùåñòâëÿåòñÿ ïåðåõîä òîëüêî, êîãäà êîíöåíòðàòîð  îáíàðóæèâàåò òî÷êó EOF1, è âñå åùå îæèäàåò EOP èç downstream ïîðòà. Ýòî óñëîâèå ïîòåíöèàëüíî óêàçûâàåò íà babble èëè ïîòåðþ àêòèâíîñòè øèíû. Ïîâòîðèòåëü êîíöåíòðàòîðà îñòàåòñÿ â ñîñòîÿíèè WFEOF2, ïîêà íå îáíàðóæåí EOP èëè ïîêà íå ïðîèçîéäåò òî÷êà EOF2.

Îæèäàíèå Íà÷àëà Êàäðà

Ïîâòîðèòåëü êîíöåíòðàòîðà âõîäèò â ñîñòîÿíèå Îæèäàíèå Íà÷àëà Êàäðà (WFSOF) èëè êîãäà îáíàðóæåí EOF1, è êîíöåíòðàòîð íàõîäèòñÿ â ñîñòîÿíèè WFSOP (íîðìàëüíîå ïîâåäåíèå â êîíöå êàäðà) èëè êîãäà êîíöåíòðàòîð íàõîäèòñÿ â ñîñòîÿíèè WFEOF2 è îáíàðóæåíî (babble/LOA) ïîâåäåíèå òî÷êà EOP èëè EOF2.

Òðåáîâàíèÿ ê Áóôåðó Ââîäà-Âûâîäà Êîíöåíòðàòîðà

Âñå ïîðòû êîíöåíòðàòîðà äîëæíû áûòü ñïîñîáíû îáíàðóæèòü è ãåíåðèðîâàòü ñèãíàëû J, K, è SE0 ñîñòîÿíèé øèíû. Ýòî òðåáóåòñÿ, ÷òîáû ïîðòû êîíöåíòðàòîðà áûëè ñïîñîáíû íåçàâèñèìî óïðàâëÿòü è êîíòðîëèðîâàòü ñâîè âûõîäû D+ è D-. Êàæäûé ïîðò êîíöåíòðàòîðà äîëæåí èìåòü íåñèììåòðè÷íûå ïðèåìíèêè íà D+ è D- ëèíèÿõ òàêèå æå êàê ó äèôôåðåíöèàëüíãî ïðèåìíèêà.(Each hub port must have single ended receivers on the D+ and D- lines as well as a differential receiver.) Ïîäðîáíîñòè îòíîñèòåëüíî óðîâíåé íàïðÿæåíèÿ è òðåáîâàíèé óïðàâëåíèÿ ïîÿâëÿþòñÿ â Ãëàâå 7. � REF _Ref328534610 \* MERGEFORMAT �Ðèñóíîê 11-8� ïîêàçûâàåò ñõåìîòåõíèêó Ââîäà-Âûâîäà äëÿ òèïè÷íîãî ïîðòà êîíöåíòðàòîðà.

�

Ðèñóíîê � STYLEREF 1 \n �11�-� SEQ Figure \* ARABIC �8�.  Äðàéâåð è Ïðèåìíèê Ïîðòà Êîíöåíòðàòîðà 

� REF _Ref337521682 \* MERGEFORMAT �Òàáëèöà 11-2� îïðåäåëÿåò âõîäíûå è âûõîäíûå ñèãíàëû ðàçäåëîâ êîíöåíòðàòîðà.

Òàáëèöà � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �2�.  I/O Ñèãíàëû Ðàçäåëîâ Êîíöåíòðàòîðà

Èìÿ Ñèãíàëà�Íàïðàâëåíèå�Îïèñàíèå��D+, D-�I/O�Âíåøíèå ëèíèè äàííûõ USB��RxD�O�Ïîëó÷åííûå äèôôåðåíöèàëüíûå äàííûå��RxD+�O�Received single-ended value on D+ line��RxD-�O�Received single-ended value on D- line��TxD+�I�Ïåðåäàííîå çíà÷åíèå äàííûõ��TxD-�I�Ïåðåäàííîå çíà÷åíèå äàííûõ��OE�I�Ðàçðåøåíèå/çàïðåò âûõîäà äëÿ áóôåðîâ âûâîäà��

D+ è D- ëèíèè I/O, êîòîðûå ñîåäèíÿþòñÿ ñ ôèçè÷åñêîé ñðåäîé USB. Êîãäà îíè ïåðåâåäåíû â ñîñòîÿíèå Hi-Z, îíè òÿíóòñÿ áëèçêî ê çåìëå èëè Vcc øèíû ðåçèñòîðàìè íà êîíöåíòðàòîðå è óñòðîéñòâå.(When placed in the Hi-Z state, they are pulled to near the ground or Vcc rails by resistors on the hub and device.) RxD - äèôôåðåíöèàëüíûå ïîëó÷åííûå äàííûå. RxD+ è RxD- ïîëó÷åííûå íåñèììåòðè÷íûå äàííûå.( RxD is the differential received data.  RxD+ and RxD- are the received single ended data.) TxD+ è TxD- èñïîëüçóþòñÿ, ÷òîáû ïîñëàòü äèôôåðåíöèàëüíûå äàííûå è íåñèììåòðè÷íûé ñáðîñ è ñèãíàëû EOP. OE îòêëþ÷àåò äðàéâåðû âûâîäà.

Ïðèñîåäèíåííûå ê Ïèòàíèþ è ê Çåìëå Ðåçèñòîðû

Êîíöåíòðàòîðû è óñòðîéñòâà, ñ êîòîðûìè îíè ñîåäèíÿþòñÿ, èñïîëüçóþò êîìáèíàöèþ ïðèñîåäèíåííûõ ê ïèòàíèþ è çåìëå ðåçèñòîðîâ, ÷òîáû óïðàâëÿòü D+ è D- â îòñóòñòâèè èõ àêòèâíîãî óïðàâëåíèÿ.(absence of their being actively driven.) Ýòè ðåçèñòîðû óñòàíàâëèâàþò óðîâíè íàïðÿæåíèÿ, èñïîëüçóåìûå äëÿ ñîîáùåíèÿ î ñîåäèíåíèè è ðàçúåäèíåíèè, à òàêæå ïîääåðæèâàþò ëèíèè äàííûõ â èõ idle çíà÷åíèÿõ êîãäà íåò àêòèâíîñòè. Êàæäûé downstream ïîðò êîíöåíòðàòîðà òðåáóåò ïðèñîåäèíåííûé ê çåìëå (Rpd) íà êàæäîé ëèíèè äàííûõ; êîðíåâîé ïîðò êîíöåíòðàòîðà òðåáóåò ïðèñîåäèíåííîãî ê ïèòàíèþ (Rpu) íà ëèíèè D+. Çíà÷åíèÿ äëÿ Rpu è Rpd ïðåäñòàâëåíû â Ãëàâå 7.

Óïðàâëåíèå Ñêîðîñòüþ Ïåðåïàäà

Downstream ïîðòû êîíöåíòðàòîðà äîëæíû ïîääåðæèâàòü, è íèçêî ñêîðîñòíûå è ïîëíî ñêîðîñòíûå ñêîðîñòè ïåðåïàäà. Ïîëíî ñêîðîñòíûå ñèãíàëû îïðåäåëÿþò âðåìÿ ïîâûøåíèÿ/ïàäåíèå 4-20 íñ. Âðåìÿ ïîâûøåíèå/ïàäåíèå ïðè íèçêîé ñêîðîñòè äîëæíî áûòü âíóòðè äèàïàçîíà 75-300 íñ. Ñêîðîñòü ïåðåïàäà íà downstream ïîðòå äîëæíà áûòü âûáèðàåìàÿ, îñíîâàíà íà òîì, áûëî ëè downstream óñòðîéñòâî îáíàðóæåíî êàê ïîëíî ñêîðîñòíîå èëè íèçêî ñêîðîñòíîå. Êîðíåâîé ïîðò êîíöåíòðàòîðà âñåãäà èñïîëüçóåò ïîëíî ñêîðîñòíóþ ïåðåäà÷ó ñèãíàëîâ, è áóôåðû âûâîäà âñåãäà ôóíêöèîíèðóþò ñ ïîëíî ñêîðîñòíûìè ñêîðîñòÿìè ïåðåïàäà.

Ìåõàíèçìû Óñòðàíåíèÿ Íåèñïðàâíîñòåé Êîíöåíòðàòîðà

Êîíöåíòðàòîðû -êëþ÷åâîé êîìïîíåíò USB äëÿ óñòàíîâëåíèÿ ñâÿçè ìåæäó õîñòîì è äðóãèìè óñòðîéñòâàìè. Æèçíåííî âàæíî, ÷òîáû ëþáûå íåèñïðàâíîñòè ñâÿçè, îñîáåííî, êîòîðûå ìîãëè áû ïðèâîäèòü ê òóïèêó, áûëè îáíàðóæåíû è ïðåäîòâðàùåíû îò ïîÿâëåíèÿ. Êîíöåíòðàòîðû äîëæíû îáðàáîòàòü íåèñïðàâíîñòè ñâÿçè òîëüêî, êîãäà îíè íàõîäÿòñÿ â ðåæèìå ïîâòîðèòåëÿ. Êîíöåíòðàòîðû äîëæíû òàêæå áûòü ñïîñîáíû îáíàðóæèòü è âîññòàíîâèòüñÿ îò ïîòåðÿííûõ èëè ðàçðóøåííûõ ïàêåòîâ, êîòîðûå àäðåñîâàíû êîíòðîëëåðó êîíöåíòðàòîðà. Òàê êàê êîíòðîëëåð êîíöåíòðàòîðà, ôàêòè÷åñêè, äðóãîå óñòðîéñòâî USB, îí äîëæåí òâåðäî ïðèäåðæàòüñÿ òåõ æå ñàìûõ ïðàâèë èñòå÷åíèÿ âðåìåíè îæèäàíèÿ êàê äðóãèå óñòðîéñòâà USB, êàê îïèñàíî â Ãëàâå 8.

Óñòðàíåíèå Íåèñïðàâíîñòåé Êîíòðîëëåðà Êîíöåíòðàòîðà

Êîíòðîëëåð êîíöåíòðàòîðà äîëæåí áûòü ñïîñîáåí îòâåòèòü è ïîïðàâëÿòüñÿ îò ðàçðóøåííûõ è íå ïðèøåäøèõ ïåðåäà÷ ïàêåòà. Îíè âêëþ÷àþò ïîòåðÿííûé èëè ðàçðóøåííûé ìàðêåð, äàííûå, è ïàêåòû êâèòèðîâàíèÿ. Ñëåäóþùàÿ òàáëèöà îïèñûâàåò âîçìîæíûå îøèáêè â ïîëÿõ, êîòîðûå êîíòðîëëåð êîíöåíòðàòîðà ìîæåò îáíàðóæèòü è îòâåòû íà íèõ.

Òàáëèöà � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �3�.  Òèïû Îøèáîê â Ïàêåòå

Ïîëå�Îøèáêà�Äåéñòâèå��PID�ïðîâåðêà PID, âñòàâêà áèò�Èãíîðèðîâàíèå ïàêåòà��Address�Âñòàâêà áèò, CRC àäðåñà�Èãíîðèðîâàíèå ìàðêåðà��Data�Âñòàâêà áèò, CRC äàííûõ�Îòáðàñûâàíèå äàííûõ��Ëîæíûé EOP

Îáðàáîòêà êîíöåíòðàòîðîì ëîæíûõ EOP ðàçëè÷íî è çàâèñèò îò òîãî, ðàáîòàåò ëè êîíöåíòðàòîð êàê ïîâòîðèòåëü èëè äîñòóïåí êàê óñòðîéñòâî. Êîíöåíòðàòîð, äåéñòâóþùèé êàê ïîâòîðèòåëü î÷åâèäíî ðàñïðîñòðàíÿåò ñèãíàëû, è íå ìîæåò äèôôåðåíöèðîâàòü ìåæäó “õîðîøèì” EOP è “ëîæíûì” EOP. Åñëè ëþáîé EOP ïðîèñõîäèò, êîíöåíòðàòîð ðàçðóøèò ñâÿçü è ïîäîæäåò ñëåäóþùåãî SOP. Åñëè ïåðåäàò÷èê ïðîäîëæàåò ïîñûëàòü ïàêåò, êîíöåíòðàòîð âîññòàíàâëèâàåò ñâÿçü íà ñëåäóþùåì ïåðåõîäå îò J ê K. Ñ òî÷êè çðåíèÿ êîíöåíòðàòîðà, ëîæíûé EOP çàñòàâèò îäèí ïàêåò âûãëÿäåòü êàê äâà îòäåëüíûõ ïàêåòà. Êîíöåíòðàòîð íå ó÷àñòâóåò â îáíàðóæåíèå îøèáêè ëîæíîãî EOP èëè ïðîöåññå âîññòàíîâëåíèÿ ïðè ðàáîòå â ðåæèìå ïîâòîðèòåëÿ.

Êîãäà ê êîíöåíòðàòîðó îáðàùàþòñÿ êàê ê óñòðîéñòâó USB, êîíòðîëëåð êîíöåíòðàòîðà îáíàðóæèâàåò è ïîïðàâëÿåòñÿ îò ëîæíûõ EOP òàêæå êàê ëþáîå äðóãîå óñòðîéñòâî USB, êàê îïèñàíî â Ðàçäåëå 8.7.3.

Óñòðàíåíèå Íåèñïðàâíîñòåé Ïîâòîðèòåëÿ

Êîíöåíòðàòîðû äîëæíû áûòü ñïîñîáíû îáíàðóæèòü è óñòðàíèòü óñëîâèÿ, êîòîðûå îñòàâëÿþò èõ æäóùèìè íåîïðåäåëåííîå âðåìÿ êîíöà ïàêåòà, èëè  îñòàâëÿþùèå âõîäíóþ øèíó â äðóãîì ñîñòîÿíèå ÷åì ñîñòîÿíèå idle â êîíöå êàäðà, òî åñòü, SOP áåç EOP. Èìåþòñÿ äâà òàêèõ óñëîâèÿ íåèñïðàâíîñòè êîíöåíòðàòîðà: ïîòåðÿ àêòèâíîñòè è babble.  Ïîòåðÿ àêòèâíîñòè (LOA) õàðàêòåðèçóåòñÿ îáíàðóæåíèåì íà÷àëà ïàêåòà (SOP), ñîïðîâîæäàåìûé íåäîñòàòêîì àêòèâíîñòè íà øèíå (øèíà óâÿçøàÿ â idle èëè ñîñòîÿíèè K) è îòñóòñòâèåì êîíöà ïàêåòà (EOP) â êîíöå êàäðà. Babble õàðàêòåðèçóåòñÿ SOP, ñîïðîâîæäàåìûì ïðèñóòñòâèåì àêòèâíîñòè íà øèíå, ïðîäîëæàþùåé ïðîøëûé îêîí÷èâøèéñÿ êàäð.(Babble is characterized by SOP followed by the presence of bus activity continuing past the end of a frame.) Êîíöåíòðàòîðû íå èìåþò íèêàêîå ïîíÿòèå î ðàñïðåäåëåííîé ïðîïóñêíîé ñïîñîáíîñòè è äîëæíû ïîëàãàòüñÿ íà òàéìåð êàäðà ïðè îáíàðóæåíèè óñëîâèÿ babble è LOA. Ìåõàíèçì âîññòàíîâëåíèÿ òðåáóåò, ÷òîáû êîíöåíòðàòîðû ïðîñëåäèëè ñèíõðîíèçàöèþ êàäðà õîñòà è âîññòàíîâèëèñü ïåðåä íà÷àëîì ñëåäóþùåãî êàäðà.

Óñòðàíåíèå íåèñïðàâíîñòåé êîíöåíòðàòîðà ôóíêöèîíèðóåò òîëüêî â íàïðàâëåíèè ââåðõ ïî èåðàðõèè. Õîñò îòâåòñòâåíåí çà îáíàðóæåíèå è óñòðàíåíèå ñîáñòâåííûõ îøèáîê íàïðàâëåííûõ âíèç ïî èåðàðõèè. Óñòðàíåíèå íåèñïðàâíîñòåé ïîâòîðèòåëÿ êîíöåíòðàòîðà äîëæíî âñòðåòèòü ñëåäóþùèå òðåáîâàíèÿ:

Óñòðîéñòâà, âõîäÿùèå â çàïðåùåííûå ñîñòîÿíèÿ â êîíöå êàäðà äîëæíû áûòü èçîëèðîâàíû îò øèíû, îòêëþ÷åíèåì downstream ïîðòîâ êîíöåíòðàòîðà, ñ êîòîðûì ñîåäèíåíû óñòðîéñòâà.

Êîíöåíòðàòîðû äîëæíû âîçâðàòèëè øèíó ê ñîñòîÿíèþ idle ïåðåä íà÷àëîì ñëåäóþùåãî êàäðà, åñëè ñâÿçü áûëà ïðåäâàðèòåëüíî óñòàíîâëåíà â íàïðàâëåíèè ââåðõ ïî èåðàðõèè.

Ïðè óñëîâèÿõ íå-íåèñïðàâíîñòè, ýòè òðåáîâàíèÿ âûïîëíÿþòñÿ ñðåäñòâàìè êîíöåíòðàòîðà, ïîëó÷àþùåãî EOP ñ êàæäûì ïàêåòîì, è íå èìåþùåãî íèêàêîãî òðàôèêà øèíû ïðîèñõîäÿò ïðîøëûé îêîí÷èâøèéñÿ êàäð.(and having no bus traffic occur past the end of a frame. ) Ïåðåä îïèñàíèåì òîãî, êàê êîíöåíòðàòîðû ðåàëèçóþò óñòðàíåíèå íåèñïðàâíîñòåé, áóäåò îïèñàíî êàäð êîíöåíòðàòîðà.

Òàéìåð Êàäðà Êîíöåíòðàòîðà

Êàæäûé êîíöåíòðàòîð èìååò òàéìåð êàäðà, ÷üÿ ñèíõðîíèçàöèÿ ïîëó÷åí èç ñãåíåðèðîâàííîãî õîñòîì SOF ìàðêåð è ïðîñëåæèâàåò õîñò SOF ïàêåò, è â ôàçå è ïåðèîäå.(Each hub has a frame timer whose timing is derived from the host-generated SOF token and tracks the host SOF packet in both phase and period.) Òàéìåð êàäðà ñáðàñûâàåòñÿ, êàæäûé ðàç êîãäà îáíàðóæåí SOF è îòâå÷àåò çà ãåíåðàöèþ òî÷êè Êîíöà Êàäðà (EOF). Òàéìåð êàäðà êîíöåíòðàòîðà äîëæåí ïðîñëåäèòü SOF õîñòà è áûòü ñïîñîáíûì îñòàòüñÿ ñèíõðîíèçèðîâàííûì ñ SOF õîñòà ïðè ïîòåðè äî äâóõ ïîñëåäîâàòåëüíûõ SOF ìàðêåðîâ. Âñå êîíöåíòðàòîðû äîëæíû èìåòü òàéìåð EOF, êîòîðûé èñïîëüçóåòñÿ äëÿ èäåíòèôèêàöèè äâóõ îòëè÷íûõ òî÷åê âî âðåìåíè: òî÷êó (EOF1), â ýòî âðåìÿ êîíöåíòðàòîð äîëæåí çàâåðøèòü ñîáñòâåííóþ ñâÿçü ââåðõ ïî èåðàðõèè, è òî÷êó (EOF2), êîãäà øèíà äîëæíà âèäåòü çàâåðøåííûé ââåðõ ïî èåðàðõèè òðàôèê. Çàäåðæêà ìåæäó EOF1 è EOF2 ñîîòâåòñòâóåò ïåðåêîñó âðåìåí ìåæäó õîñòîì è êîíöåíòðàòîðîì ïëþñ âðåìÿ òðåáóåìîå äëÿ òîãî, ÷òîáû ïðîèçîøåë EOP è ýòî ïðîèëëþñòðèðîâàíî íà � REF _Ref327591929 \* MERGEFORMAT �Ðèñóíîê 11-9�.

�

Ðèñóíîê � STYLEREF 1 \n �11�-� SEQ Figure \* ARABIC �9�.  Îòëè÷èå EOF íà Êîíöåíòðàòîðå è Õîñòå

Òàéìåð êàäðà äîëæåí áûòü ñèíõðîíèçèðîâàí ñî âðåìåíåì êàäðà õîñòà â ñëó÷àå ñàìûõ ïëîõèõ äîïóñêîâ è ñìåùåíèé ìåæäó õîñòîì è êîíöåíòðàòîðîì. Ñìåùåíèÿ äîëæíû ïðèñïîñîáèòü äîïóñê ãåíåðàòîðà êîíöåíòðàòîðà è ïðåäíàìåðåííî ââåñòè îòêëîíåíèå îò 1.000 ìñ ïåðèîäà êàäðà, êîòîðûé ïðîèñõîäèò, êîãäà õîñò áëîêèðóåòñÿ âíåøíèé èñòî÷íèê.(The offsets have to accommodate the hub oscillator tolerance and purposely introduced deviations from 1.000 ms frame timing which occur when the host locks to an external source.) Âûøåóïîìÿíóòûå ïàðàìåòðû òðåáóþò ìèíèìàëüíîé äëèíû êàäðà (FLmin ) 11,985 è ìàêñèìàëüíîé äëèíû êàäðà (FLmax) 12,015.

Ñèíõðîíèçàöèÿ Òàéìåðà Êàäðà

Òàéìåð êàäðà ñèíõðîíèçèðîâàí ñ ÷àñàìè-èñòî÷íèêîì êîíöåíòðàòîðà è ñèíõðîíèçèðîâàí ÷åðåç SOF ïàêåòû ñ êàäðîì âðåìåíè õîñòà.( The frame timer is clocked from the hub’s clock source and is synchronized via SOF packets to the host’s frame time.) Êîãäà êîíöåíòðàòîð ñîåäèíåí ñ õîñòîì âïåðâûå, òàéìåð êàäðà êîíöåíòðàòîðà íå ñèíõðîíèçèðîâàí îòíîñèòåëüíî õîñòà. Êîãäà îáíàðóæåí ïåðâûé ìàðêåð SOF òàéìåðà êàäðà ñáðàñûâàåòñÿ è íà÷èíàåò îòñ÷èòûâàòü, ñ ÷àñòîòîé â 12 MHZ; îí ïðîäîëæèò ñ÷èòàòü, ïîêà íå áóäåò îáíàðóæåí ñëåäóþùèé ìàðêåð SOF. Â ýòî âðåìÿ òàéìåð êàäðà ñáðàñûâàåòñÿ, è ïðåäûäóùåå çíà÷åíèå ñ÷åòà ñîõðàíÿåòñÿ êàê ïîñ÷èòàííàÿ äëèíà ïðåäûäóùåãî êàäðà (PFL - previous frame length). Ýòî çíà÷åíèå ìîäèôèöèðóåòñÿ äëÿ êàæäîãî êàäðà, â êîòîðîì îáíàðóæåí è ïðåäñòàâëåí SOF, â ñ÷åò÷èêå ÷àñîâ êîíöåíòðàòîðà, âðåìÿ êàäð õîñòà.(This value is updated for each frame in which an SOF is detected and represents, in hub clock counts, the host’s frame time.) Òàéìåð êàäðà ðàññìàòðèâàåòñÿ êàê áëîêèðîâàííûé ñ õîñòîì, êîãäà ðàçëè÷èå ìåæäó ïîäñ÷åòîì PFL è òåêóùèì ïîäñ÷åòîì â êîíöå êàäðà - ìåíüøå ÷åì 2 è PFL ëåæèò ìåæäó FLmin è FLmax.

Åñëè SOF ìàðêåð íå âîçìîæíî ïîëó÷èòü, êîíöåíòðàòîð èñïîëüçóåò ïðåäûäóùóþ ïîäñ÷èòàííóþ äëèíó êàäðà êàê ñàìîå ëó÷øåå ïðèáëèæåíèå ê òåêóùåé äëèíå êàäðà. Ãàðàíòèðóåòñÿ, ÷òî òàéìåð êàäðà îñòàíåòñÿ ñèíõðîíèçèðîâàííûì ñ õîñòîì ïðè ïîòåðè äî äâóõ ïîñëåäîâàòåëüíûõ ìàðêåðîâ SOF. Êîíöåíòðàòîðû äîëæíû áûòü ñïîñîáíû ñèíõðîíèçèðîâàòüñÿ ñ õîñòîì âíóòðè 3 êàäðîâ ïîñëå îáíàðóæåíèÿ ïåðâîãî SOF ïàêåòà (âêëþ÷àÿ îòñóòñòâèå ïðèíÿòèÿ SOF ïàêåòîâ). Êîãäà êîíöåíòðàòîð âûõîäèò èç âîçîáíîâëåíèÿ, òàéìåð êàäðà íå ñèíõðîíèçèðîâàí ñ õîñòà. Â òå÷åíèè âðåìåíè, êîãäà êîíöåíòðàòîð íàõîäèòñÿ â àêòèâíîì ñîñòîÿíèè, îí äîëæåí ïðåäîòâðàòèòü óñòàíîâëåíèÿ ñâÿçè ââåðõ ïî èåðàðõèè, ïîêà òàéìåð êàäðà êîíöåíòðàòîðà íå ñèíõðîíèçèðóåòñÿ ñ õîñò.

Âîññòàíîâëåíèå ïðè îøèáêàõ êîíöåíòðàòîðà, êàê îïèñàíî â Ðàçäåëå 11.4.5,  îñóùåñòâëÿåòñÿ âñÿêèé ðàç, êîãäà áëîêèðóåòñÿ òàéìåð êàäðà êîíöåíòðàòîðà. Åñëè òàéìåð êàäðà íå áëîêèðîâàí, òàéìåð èñïîëüçóåò FLmin êàê çàäàííàÿ ïî óìîë÷àíèþ äëèíà êàäðà.

Ïîâåäåíèå Êîíöåíòðàòîðà Âîçëå EOF

Ïîâåäåíèå Êîíöåíòðàòîðà âîçëå êîíåöà êàäðà ñõåìàòè÷íî èçîáðàæåíî íà � REF _Ref327769801 \* MERGEFORMAT �Ðèñóíîê 11-10�.  Èìååòñÿ äâà âðåìåííûõ ìàðêåðà êîíöà êàäðà, EOF1 è EOF2, ñîîòâåòñòâóþùèõ ïåðâîé è âòîðîé òî÷êå EOF. Âñå êîíöåíòðàòîðû, ïîëó÷àþùèå òðàôèê ââåðõ ïî èåðàðõèè, ïîñëå îáíàðóæåíèÿ EOF1, ïåðåäàþò EOP ââåðõ ïî èåðàðõèè â òå÷åíèå äâóõ ïîëíî ñêîðîñòíûõ âðåìåí ïåðåäà÷è áèòà, ïåðåâîäÿ øèíó â idle ñîñòîÿíèå  â òå÷åíèå îäíîãî âðåìåíè ïåðåäà÷è áèòà, è çàòåì îñòàâëÿåò øèíó.(and then float the bus.) Íà÷èíàÿ ñ EOF1, êîíöåíòðàòîðàì íå ðàçðåøàåòñÿ âîññòàíàâëèâàòü ñâÿçü ââåðõ ïî èåðàðõèè äî çàâåðøåíèÿ ñëåäóþùåãî(next) âíèç ïî èåðàðõèè ïàêåòà, êîòîðûé îáû÷íî áûâàåò ñëåäóþùèì ìàðêåðîì SOF.
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Ðèñóíîê � STYLEREF 1 \n �11�-� SEQ Figure \* ARABIC �10�.  Ïîâåäåíèÿ Êîíöåíòðàòîðà Âîçëå Êîíöà Êàäðà

Ïîâåäåíèå êîíöåíòðàòîðà â êîíöå êàäðà ïðåäñòàâëåíî íèæå:

Ïîâåäåíèå êîíöåíòðàòîðà ïðè âîññòàíîâëåíèè ïðèìåíÿåòñÿ òîëüêî äëÿ òðàôèêà ââåðõ ïî èåðàðõèè. Åñëè êîíöåíòðàòîð ñòàëêèâàåòñÿ ñ êîíöîì êàäðà, è óñòàíîâëåíà ñâÿçü âíèç ïî èåðàðõèè, îí ïîääåðæèâàåò ñâÿçü è æäåò ñëåäóþùåãî downstream EOP, â ýòî âðåìÿ îí ðàçðóøèò ñâÿçü è âîçâðàòèòñÿ â ñîñòîÿíèå WFSOP.

Â òî÷êå EOF1, âñå êîíöåíòðàòîðû áóäóò ïåðåäàâàòü EOP ââåðõ ïî èåðàðõèè, ïåðåõîäèòü â idle ñîñòîÿíèå, è çàòåì îñòàâëÿòü øèíó, åñëè ñâÿçü óæå íå óñòàíîâëåíà â íàïðàâëåíèè âíèç ïî èåðàðõèè. EOP íå äîëæåí áûòü êîðî÷å èëè äëèííåå, ÷åì ëþáîé óæå îòïðàâëåííûé â íàïðàâëåíèè ââåðõ ïî èåðàðõèè EOP.

Êîíöåíòðàòîðû íå ïîçâîëÿò óñòàíîâèòü ñâÿçü â íàïðàâëåíèè ââåðõ ïî èåðàðõèè ïîñëå EOF1.

Êîíöåíòðàòîðû, êîòîðûå áûëè â ñîñòîÿíèè WFEOP â EOF1, äîëæíû íàáëþäàòü çà EOPs íà downstream ïîðòå, íà êîòîðîì áûëà óñòàíîâëåíà ñâÿçü. Îíè äîëæíû êîíòðîëèðîâàòü øèíó îò EOF1 äî EOF2.

Åñëè îáíàðóæåí downstream EOP êîíöåíòðàòîðîì â ñîñòîÿíèè WFEOF2 â îêíå îò EOF1 äî EOF2, êîíöåíòðàòîð áóäåò, ïåðåõîäèòü ê ñîñòîÿíèþ WFSOF  è äîëæåí âèäåòü idle íà ïîðòå.

Â EOF2, áóäóò ðàññìîòðåíû ñîñòîÿíèÿõ âñåõ ïîðòîâ, è ïîðò áóäåò çàáëîêèðîâàí åñëè îí íå â ïîäõîäÿùåì ñîñòîÿíèè (îáðàòèòåñü ê � REF _Ref327951438 \* MERGEFORMAT �Òàáëèöà 11-4�). Â EOF2, êîíöåíòðàòîðû íàõîäÿùèåñÿ âñå åùå â WFEOF2 ïåðåõîäÿò â ñîñòîÿíèå WFSOF. Ñâÿçü âñå åùå íå ðàçðåøåíà âíèç ïî èåðàðõèè, ïîêà íå áóäåò ïîëó÷åí ïàêåò îò õîñòà.

Òàáëèöà � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �4�.  Ïîâåäåíèå Êîíöåíòðàòîðà â EOF2

�Íå Idle Ñîñòîÿíèå�Idle Ñîñòîÿíèå��WFSOF�Çàáëîêèðîâàòü ïîðò�Íå áëîêèðîâàòü ïîðò��WFEOF2�Çàáëîêèðîâàòü ïîðò�Çàáëîêèðîâàòü ïîðò�� Òðåáîâàíèÿ ïåðåêîñà

Õîñò è êîíöåíòðàòîðû, ïîêà âñå ñèíõðîíèçèðóþòñÿ ê SOF õîñòà, ïîä÷èíåííû íåêîòîðûì ïåðåêîñàì, êîòîðûå äèêòóþò îòðåçîê âðåìåíè ìåæäó òî÷êàìè EOF, ïîâåäåíèå õîñòà âîçëå EOF, è ñëåäóþùèé SOF. � REF _Ref328897492 \* MERGEFORMAT �Ðèñóíîê 11-11� èëëþñòðèðóåò êðèòè÷åñêèå âðåìåííûå òî÷êè êîíöà êàäðà.
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Ðèñóíîê � STYLEREF 1 \n �11�-� SEQ Figure \* ARABIC �11�.  Âðåìåííûå òî÷êè EOF

Ïåðåêîñ â Êîíöåíòðàòîðå è Õîñòå

Ïåðåêîñ âðåìåí ìåæäó îòìåòêîé SOF õîñòà è SOF òàéìåðîì êîíöåíòðàòîðà ìèíèìèçèðîâàí â ñîîòâåòñòâèè ñ òðåáîâàíèåì, ÷òîáû êîíöåíòðàòîð ïðîñëåäèë õîñò.(The timing skew between the host’s SOF point and the hub’s SOF timer is minimized by the requirement that the hub track the host.) Èñòî÷íèêè ïåðåêîñà âêëþ÷àþò òîò ôàêò, ÷òî êîíöåíòðàòîðû ìîãóò ïðîïóñêàòü SOFs, è ÷òî ñ÷åò÷èê êàäðîâ õîñòîâ ìîæåò êîððåêòèðîâàòüñÿ îòñëåæèâàÿ âíåøíèé çàäàþùèé ãåíåðàòîð. 12 MHZ ÷àñû - ýòî åäèíñòâåííûå, ôàêòè÷åñêè îïðåäåëåííûå, ÷àñû òàê ÷òî, ýòî ñàìàÿ ëó÷øàÿ ñòåïåíü äåòàëèçàöèè èìåþùàÿñÿ â ñïåöèôèêàöèè. Ïðèíÿòèå ôèêñèðîâàííîãî âî âðåìåíè SOF õîñòà è ÷òî äâà ïîñëåäîâàòåëüíûõ SOFs ìîãóò áûòü ïðîïóùåíû, ìàêñèìàëüíûé íàêîïëåííûé ïåðåêîñ êîíöåíòðàòîðà è õîñòà áåç îòêëîíåíèÿ âðåìåíè õîñòà ñîñòàâèò (3 òàêòà. Ïðèíÿòî, ÷òî ÷àñû õîñòà ìîãóò êîððåêòèðîâàòüñÿ äî îäíîãî âðåìåíè ïåðåäà÷è áèòà çà êàäð, çàòåì õîñò ìîæåò óõîäèòü îò êîíöåíòðàòîðà íà 1 + 2 + 3 = 6 òàêòîâ .Ìàêñèìàëüíûé ïåðåêîñ êîíöåíòðàòîðà è õîñòà ñîñòàâëÿåò ñóììó èç ýòèõ äâóõ êîìïîíåíò èëè (9 òàêòîâ.

Òî÷êà âòîðîãî EOF äîëæíà äîñòàòî÷íî îòäåëÿòüñÿ îò òî÷êè SOF, ÷òîáû ðàçðåøèòü êîíöåíòðàòîðàì âîññòàíàâëèâàòüñÿ è áûòü ãîòîâûì ïîëó÷èòü  ìàðêåð SOF îò õîñòà. Êîíöåíòðàòîð äîëæåí çàêîí÷èòü ïîñûëàòü EOP ïåðåä òåì êàê êîíöåíòðàòîð, ê êîòîðîìó îí ïðèñîåäèíåí, äîñòèãàåò òî÷êè âòîðîãî EOF. Ýòî îçíà÷àåò, ÷òî âñå òî÷êè EOF2 êîíöåíòðàòîðà äîëæíû ïðîèçîéòè ðàíüøå ïî êðàéíåé ìåðå íà îäíî âðåìÿ ïåðåäà÷è áèòà ÷åì õîñò âûäàñò SOF. Âñå òî÷êè EOF2 êîíöåíòðàòîðà äîëæåí íàõîäèòüñÿ âíóòðè îêíà 9 âðåìåí ïåðåäà÷è áèòà; ñëåäîâàòåëüíî, EOP äîëæåí íàõîäèòüñÿ âíå ýòîãî îêíà è çàâåðøèòüñÿ ïî êðàéíåé ìåðå çà 2 x 9 + 1=19 âðåìåí ïåðåäà÷è áèòà ïåðåä SOF õîñòà.

Ñëåäóþùèé øàã âû÷èñëåíèå ïðîäîëæèòåëüíîñòè ãåíåðèðîâàíèÿ EOP è íàñêîëüêî ðàíüøå SOF îí äîëæåí ïðîèçîéòè. Ïåðåäà÷à EOP òðåáóåò ÷åòûðåõ âðåìåí ïåðåäà÷è áèòà.  Ñëåäîâàòåëüíî, êîíöåíòðàòîð äîëæåí íà÷àòü ïîñûëàòü EOP íå ïîçæå ÷åì çà 19 + 4 = 23 âðåìåíè ïåðåäà÷è áèòà ïåðåä SOP. ×òîáû êîíöåíòðàòîð óáåäèëñÿ, ÷òî îí íà÷èíàåò íå ïîçæå ÷åì 23-üå âðåìÿ ïåðåäà÷è áèòà, îí äîëæíî íà÷àòü çà 9 âðåìåí ïåðåäà÷è áèòà ïåðåä ýòèì èëè â 32 âðåìÿ ïåðåäà÷è áèòà ïîñëå òî÷êè ïåðâîãî EOF.(For a hub to be sure that it starts no later than the 23rd bit time, it must start 9 bit times before that or at bit time 32, which is the value of the first EOF point.) Ñàìîå ðàííåå, êîãäà êîíöåíòðàòîð ìîã áû íà÷èíàòü ïîñûëàòü EOP ýòî çà 9 âðåìåí ïåðåäà÷è áèòà ðàíüøå ïåðâîé îòìåòêîé EOF èëè â 41 âðåìÿ ïåðåäà÷è áèòà.

Êîíöåíòðàòîð íå äîëæåí âèäåòü ïàêåò îò ñòàðòà õîñòà ïîñëå òîãî, êàê êîíöåíòðàòîð äîñòèãàåò ïåðâîé îòìåòêè EOF.(A hub must not see a packet from the host start after the hub reaches its first EOF point.) Ýòî ìîãëî áû áûòü óæå çà 41 âðåìåíà ïåðåäà÷è áèòà ïåðåä SOF. Çàäåðæêà ðàñïðîñòðàíåíèÿ â êîíöåíòðàòîðå äîëæíà òàêæå ôèãóðèðîâàòü â çàïàñå çàäåðæêè. Çàäåðæêà â êîíöåíòðàòîðå ÿâëÿåòñÿ ïðèáëèçèòåëüíî îäíèì âðåìåíåì ïåðåäà÷è áèòà; òàê äëÿ ñëó÷àÿ ñàìîé ïëîõîé òîïîëîãèè èç øåñòè êîíöåíòðàòîðîâ îòäàëåííûõ îò õîñòà, áóäóò èìåòüñÿ äîïîëíèòåëüíàÿ çàäåðæêà â 6 âðåìåí ïåðåäà÷è áèòà. Ñëåäîâàòåëüíî, òî÷êà EOF õîñòà äëÿ ïåðåäà÷è áóäåò â 41 + 6 = 47 âðåìåíàõ ïåðåäà÷è áèòà îò SOF, îòíîñèòåëüíî SOF òàéìåðà õîñòà. Åñëè õîñò âñå åùå ïåðåäàåò â 47 áèòå è íå ñïîñîáåí çàâåðøèòüñÿ ïåðåä SOF, îí äîëæåí âûçâàòü îøèáêó ÷åðåç íàðóøåíèÿ âñòàâêè áèò (ïî êðàéíåé ìåðå âîñåìü åäèíèö), çà êîòîðîé ñëåäóåò EOP. Åñëè õîñò âñå åùå ïîëó÷àåò ïàêåò èëè EOP â áèòå 41, îí äîëæåí îáðàáîòàòü ïàêåò êàê ñîäåðæàùèé îøèáêó. � REF _Ref328895977 \* MERGEFORMAT �Òàáëèöà 11-5� ñîäåðæèò âñå âðåìåííûå òî÷êè EOF êîíöåíòðàòîðà è õîñòà.

Òàáëèöà � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �5�. Âðåìåííûå Òî÷êè EOF Êîíöåíòðàòîðà è Õîñòà

�Îïèñàíèå�×èñëî Áèò îò Íà÷àëà SOF��Ïðèìå÷àíèÿ��EOF1�32�Òî÷êà #1 êîíöà êàäðà ��EOF2�10�Òî÷êà #2 êîíöà êàäðà��Õîñò îáúÿâëÿåò íåâåðíûì ïîëíî ñêîðîñòíîé Tx ïàêåò�47�Latest that host may start a full speed packet ��Õîñò îáúÿâëÿåò íåâåðíûì íèçêî ñêîðîñòíîé Tx ïàêåò�184�Latest that host may start a low speed packet (îêðóãëåííèå äî ñàìîãî áëèçêîãî íèçêî ñêîðîñòíîãî âðåìåíè ïåðåäà÷è áèòà)��Õîñò îáúÿâëÿåò íåâåðíûì Rx ïàêåò�41�Õîñò îáðàáàòûâàåò ëþáîé ïàêåò, âñå åùå ïîëó÷àåìûé â  41 âðåìåíè ïåðåäà÷è áèòà, êàê ïëîõîé��Ïîäâåøèâàíèå è Âîçîáíîâëåíèå

Êîíöåíòðàòîðû äîëæíû ïîääåðæèâàòü ïîäâåøèâàíèå è âîçîáíîâëåíèå, äëÿ óñòðîéñòâà USB à òàêæå äëÿ ðàñïðîñòðàíåíèÿ ñèãíàëîâ ïîäâåøèâàíèÿ è âîçîáíîâëåíèÿ. Êîíöåíòðàòîðû ïîääåðæèâàþò, êàê ãëîáàëüíîå òàê è âûáîðî÷íîå ïîäâåøèâàíèå è âîçîáíîâëåíèå.  Âûáîðî÷íûé ïîäâåøåííîå è âîçîáíîâëåíèå âûïîëíÿåòñÿ ÷åðåç  áëîêèðîâàííèå/ðàçáëîêèðîâàííèå ïîðòà. Ãëîáàëüíîå ïîäâåøèâàíèå âûïîëíÿåòñÿ õîñòîì ÷åðåç êîðíåâîé ïîðò êîíöåíòðàòîð. Ãëîáàëüíîå âîçîáíîâëåíèå ìîæåò áûòü èíèöèàëèçèðîâàíî èëè îò õîñòà èëè îò downstream ïîðòà êîíöåíòðàòîðà.

Ãëîáàëüíîå Ïîäâåøèâàíèå è Âîçîáíîâëåíèå

Ãëîáàëüíîå ïîäâåøèâàíèå èíèöèàëèçèðóåòñÿ õîñòîì, îòêëþ÷åíèåì downstream òðàôèêà íà âñåé øèíå. Êîíöåíòðàòîð âõîäèò â ñîñòîÿíèå suspend, åñëè îí îáíàðóæèâàåò íåïðåðûâíîå ñîñòîÿíèå idle íà êîðíåâîé ïîðòå ïî êðàéíåé ìåðå 3.0 ìñ. Ïðè ïåðåõîäå â ñîñòîÿíèå suspend, êîíöåíòðàòîð ïîìåùàåò ïîâòîðèòåëü â ñîñòîÿíèå WFSOP, îñòàâëÿåò(floats) âñå äðàéâåðû âûâîäà, ïîääåðæèâàåò ñòàòè÷åñêèå çíà÷åíèÿ âñåõ áèòîâ óïðàâëåíèÿ è ñîñòîÿíèÿ, è ñîõðàíÿåò òåêóùóþ èíôîðìàöèþ î ñîñòîÿíèè äëÿ êàæäîãî èç downstream ïîðòîâ. Ïîäâåøåííûé êîíöåíòðàòîð èìååò âûêëþ÷åííûå ÷àñû, òàê ÷òî îí íå èìååò ïîíÿòèå î âðåìåíè è ìîæåò òîëüêî îòâå÷àòü íà ïåðåõîäû øèíû.

Âîçîáíîâëåíèå ðàáîòû êîíöåíòðàòîðà ìîæåò áûòü âûçâàíî ëþáûì ïåðåõîäîì øèíû íà êîíöåíòðàòîðå, êîðíåâîì ïîðòå èëè íà downstream ïîðòå íàõîäÿùèìñÿ â ñîñòîÿíèè enabled. Âîçîáíîâëåíèå ðàáîòû êîíöåíòðàòîðà ìîæåò òàêæå áûòü âûçâàíî ñîåäèíåíèåì/ðàçúåäèíåíèåì óñòðîéñòâà íà downstream ïîðòå â ñîñòîÿíèÿõ disconnected, disabled, èëè suspended. Åñëè ïåðåõîä ïðîèñõîäèò íà íåáëîêèðîâàííîì downstream ïîðòå, òîãäà êîíöåíòðàòîð íåìåäëåííî îòðàæàåò ïåðåõîä îò idle ê âîçîáíîâëåíèþ øèíû äëÿ ýòîãî ïîðòà, âñåì äðóãèì íåáëîêèðîâàííûì downstream ïîðòàì, è êîðíåâîìó ïîðòó.  Íà � REF _Ref337199452 \* MERGEFORMAT �Ðèñóíîê 11-12� ïîêàçàíû âðåìåííûå çàâèñèìîñòè â òå÷åíèå ïîñëåäîâàòåëüíîñòè âîçîáíîâëåíèÿ, â êîòîðîé óñòðîéñòâî èíèöèàëèçèðóåò ïðîáóæäåíèå îò êîíöåíòðàòîðà.

�

Ðèñóíîê � STYLEREF 1 \n �11�-� SEQ Figure \* ARABIC �12�.  Ñèãíàëû ïðè Âîçîáíîâëåíèè

Èìåþòñÿ ÷åòûðå âðåìåííûõ ïàðàìåòðà, êîòîðûì äîëæíû ïðèäåðæèâàòüñÿ êîíöåíòðàòîðû, êàê ïîêàçàíî íà � REF _Ref337199452 \* MERGEFORMAT �Ðèñóíîê 11-12�. T = 0 ïðåäñòàâëÿåò âðåìÿ, êîãäà ñèãíàëû âîçîáíîâëåíèÿ äîñòèãàþò ïîðòà. t1 - âðåìÿ, â êîòîðîå êîíöåíòðàòîð äîëæåí îòâåòèòü, ââåäÿ âîçîáíîâëåíèå íà upstream ïîðò è íà âñåõ ðàçáëîêèðîâàííûõ downstream ïîðòàõ. t2 ýòî âðåìÿ, â êîòîðîå êîíöåíòðàòîð äîëæåí ïðåêðàòèòü èíèöèèðîâàòü âîçîáíîâëåíèå ââåðõ ïî èåðàðõèè íà êîðíåâîì ïîðòå è îòðàæàòü íûíåøíåå ñîñòîÿíèå øèíû , êîòîðîå ââîäèòñÿ îò êîðíåâîãî ïîðò íà downstream ïîðòàõ.(is the time at which the hub must stop driving an upstream initiated resume to its root port and reflect the bus state now being driven to its root port onto its downstream ports.) Èíòåðâàë t3 ýòî âðåìÿ, êîãäà êîíöåíòðàòîð äîëæåí ãåíåðèðîâàòü âíèç ïî èåðàðõèè K ñèãíàë íà óñòðîéñòâî, êîòîðîå âûçâàëî âîçîáíîâëåíèå. t4 ýòî âðåìÿ, êîãäà êîíöåíòðàòîð äîëæåí æäàòü, ïîñëå îáíàðóæåíèÿ íèçêî ñêîðîñòíîãî downstream EOP, ïîêà îí íå ñìîæåò óñòàíîâèòü áèò ïðåðûâàíèÿ, óêàçûâàþùèé, ÷òî âîçîáíîâëåíèå ïðîèçîøëî ïîñëå âûáîðî÷íîãî ïîäâåøèâàíèÿ.

Êîãäà óñòðîéñòâî óïðàâëÿåò ïåðåõîäîì ââåðõ ïî èåðàðõèè îò idle ê âîçîáíîâëåíèþ êîíöåíòðàòîðà,  êîíöåíòðàòîð îòâå÷àåò, ââîäÿ âîçîáíîâëåííîå (K) ñîñòîÿíèå íà øèíó êîðíåâîãî ïîðòà è íà âñå íåáëîêèðîâàííûå downstream ïîðòû, âêëþ÷àÿ ïîðò, êîòîðûé âûçâàë âîçîáíîâëåíèå. ( Ðàçðåøåíî ââîäèòü íà îáîèõ êîíöàõ ñåãìåíòà øèíû òîæå ñàìîå ñîñòîÿíèå.) (It is acceptable to drive both ends of a bus segment to the same state.)  Ïîñëå ââåäåíèÿ âîçîáíîâëåííîãî ñîñòîÿíèÿ , êîíöåíòðàòîð íà÷èíàåò ïðîöåññ âîçâðàòà ê ïîëíîñòüþ àêòèâíîìó ñîñòîÿíèþ (íàïðèìåð, ïåðåçàïóñêàòü ÷àñû). Êîãäà êîíöåíòðàòîð àêòèâåí, îí èçìåíèò(reverse) ñâÿçü òàê, ÷òîáû ñîñòîÿíèå K íà êîðíåâîì ïîðòå êîíöåíòðàòîðà ïîääåðæèâàåò K íà downstream ïîðòàõ. (Â äàííîì ñëó÷àå ïðèíèìàåòñÿ, ÷òî êîíöåíòðàòîð íàõîäÿùèéñÿ íåïîñðåäñòâåííî íàä ðàññìàòðèâàåìûé êîíöåíòðàòîðîì ïîëó÷èë ñèãíàë âîçîáíîâëåíèÿ è òåïåðü ââîäèò åãî âíèç ïî èåðàðõèè.) Êîíöåíòðàòîð íå ìîæåò èçìåíèòü ñâÿçü áûñòðåå ÷åì 50 (ñ, íè ìåäëåííåå ÷åì 10 ìñ ïîñëå ïîëó÷åíèÿ âîçîáíîâëåíèÿ ñ íèçó ïî èåðàðõèè. Ïàðàìåòð t2 òàêæå ïîäðàçóìåâàåò, ÷òî êîíöåíòðàòîð äîëæåí áûòü ïîëíîñòüþ àêòèâåí íå ïîçæå ÷åì ÷åðåç 10 ìñ ïîñëå ïîëó÷åíèÿ çàïðîñà âîçîáíîâëåíèÿ.

Ñèãíàë âîçîáíîâëåíèÿ ðàñïðîñòðàíÿåòñÿ ââåðõ ïî èåðàðõèè, ïîêà íå äîñòèãàåò õîñòà. Õîñò îòðàæàåò ñèãíàë âîçîáíîâëåíèÿ âíèç ïî èåðàðõèè ïî êðàéíåé ìåðå 20 ìñ, ÷òî ãàðàíòèðóåò, ÷òî âñå óñòðîéñòâà áóäóò èìåòü âðåìÿ, ÷òîáû ïðîáóäèòüñÿ è îáíàðóæèòü ïåðåäàííûé âíèç ïî èåðàðõèè ñèãíàë âîçîáíîâëåíèÿ. Õîñò çàâåðøàåò ïîñëåäîâàòåëüíîñòü âîçîáíîâëåíèÿ,  âûâîäÿ EOP â òå÷åíèå äâóõ íèçêî ñêîðîñòíûõ âðåìåí ïåðåäà÷è áèòà. EOP èíòåðïðåòèðóåòñÿ êàê äîïóñòèìûé êîíåö ïàêåòà, çàñòàâëÿåò âñå êîíöåíòðàòîðû ðàçðóøèòü ñâîè ñâÿçè è ñîîáùàåò âñåì óñòðîéñòâàì íà øèíå, ÷òî ïîñëåäîâàòåëüíîñòü âîçîáíîâëåíèÿ çàâåðøåíà. Óñòðîéñòâî, êîòîðîå âûçâàëî âîçîáíîâëåíèå, äîëæíî æäàòü, ïîêà íå îáíàðóæèò EOP, êîòîðûé îïðåäåëÿåò, ÷òî ïîñëåäîâàòåëüíîñòü âîçîáíîâëåíèÿ çàâåðøèëàñü.

Êîíöåíòðàòîðû äîëæíû áûòü ñïîñîáíû ðàñïðîñòðàíèòü òðàôèê âíèç ïî èåðàðõèè íåìåäëåííî ïîñëå êîíöà âîçîáíîâëåíèÿ, ÷òîáû ïðåäîòâðàòèòü îò ïîâòîðíîãî ïåðåõîäà óñòðîéñòâà íàõîäÿùåãîñÿ íèæå ïî èåðàðõèè â ñîñòîÿíèå suspend. Êîíòðîëëåð êîíöåíòðàòîðà äîëæåí áûòü ñïîñîáåí ïîëó÷èòü òðàôèê ïàêåòîâ íå ïîçæå ÷åì ÷åðåç 10 ìñ ïîñëå êîíöà âîçîáíîâëåíèÿ. Îáðàòèòå âíèìàíèå: óäàëåííîå ïðîáóæäåíèå óñòðîéñòâà ìîæåò íà÷èíàòü ïîñëåäîâàòåëüíîñòü âîçîáíîâëåíèÿ òîëüêî ïîñëå 5 ìñ îò ïîñëåäíåãî äåéñòâèÿ øèíû. Ýòî ïîçâîëÿåò êîíöåíòðàòîðó âõîäèòü â ñîñòîÿíèå suspend òàê, ÷òî îí áóäåò âîçîáíîâëÿòü âñå ïîðòû à íå òîëüêî ïîëíî ñêîðîñòíûå. � REF _Ref341154652 \* MERGEFORMAT �Òàáëèöà 11-6� ïîäâîäèò èòîã ïîâåäåíèÿ êîíöåíòðàòîðîâ â îòâåò íà èíèöèàëèçèðîâàííóþ õîñòîì, ïåðåäà÷ó ñèãíàëîâ âíèç ïî èåðàðõèè.

Òàáëèöà � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �6�.  Ïîâåäåíèå Ïðèîñòàíîâëåííîãî Êîíöåíòðàòîðà Âî Âðåìÿ Ãëîáàëüíîãî Âîçîáíîâëåíèÿ

Ñîñòîÿíèå Ïîðòà è Òèï Ñèãíàëîâ�Îòâåò Downstream ïîðòà ��Ïîðò íåçàáëîêèðîâàí, ïîëó÷åíî âîçîáíîâëåíèå (K) �Ñèãíàëà Âîçîáíîâëåíèÿ Âíèç ïî Èåðàðõèè��Ïîðò Çàáëîêèðîâàí, ïîëó÷åíî âîçîáíîâëåíèå (K) �Íè÷åãî íå äåëàåò ��Ïîðò ïîäâåøåí, ïîëó÷åíî âîçîáíîâëåíèå (K) �Ñèãíàëà Âîçîáíîâëåíèÿ Âíèç ïî Èåðàðõèè��Âîçîáíîâëåíèå è Òàéìåð Êàäðà Êîíöåíòðàòîðà

Êîãäà êîíöåíòðàòîð ïåðåõîäèò èç suspended ê àêòèâíîìó ñîñòîÿíèþ, òàéìåð êàäðà íå ðàáîòàåò, è EOF ñõåìîòåõíèêà âûäåëåíèÿ òàêòîâîãî ñèãíàëà êîíöåíòðàòîðà íå áóäåò ðàáîòàòü, ïîêà íå áóäåò ïîëó÷åí ïåðâûé SOF. Äëÿ ïðåäîòâðàùåíèÿ babbling ëåæàùåãî íèæå ïî èåðàðõèè óñòðîéñòâà íà íåäàâíî âîçîáíîâëåííîì ñåãìåíòå øèíû èç áëîêèðîâêè øèíû,  íåîáõîäèìî íå ïîçâîëèòü êîíöåíòðàòîðàì ðàñïðîñòðàíÿòü òðàôèê ââåðõ ïî èåðàðõèè, â òî âðåìÿ êàê êîíöåíòðàòîð íàõîäèòñÿ â àêòèâíîì ñîñòîÿíèè, ïîêà íå áóäåò çàïóùåí òàéìåð êàäðà êîíöåíòðàòîðà(To prevent a babbling downstream device on a recently resumed bus segment from locking up the bus it is necessary to prevent hubs from propagating upstream traffic while the hub is in the awake state until the hub’s frame timer has started.) Ýòî äîñòèãàåòñÿ, ïåðåõîäîì êîíå÷íîãî àâòîìàòà ïîâòîðèòåëÿ êîíöåíòðàòîðà ê ñîñòîÿíèþ WFSOF ïîñëå ïîÿâëåíèÿ âîçîáíîâëåíèÿ. Â òî âðåìÿ êàê ïîâòîðèòåëü êîíöåíòðàòîðà íàõîäèòñÿ â ñîñòîÿíèè WFSOF, èãíîðèðóåòñÿ ëþáîé òðàôèê ââåðõ ïî èåðàðõèè.  Êîíå÷íûé àâòîìàò ïîâòîðèòåëÿ îñòàåòñÿ â ñîñòîÿíèè WFSOF, ïîêà íå îáíàðóæåí SOF, òîãäà îí ïåðåõîäèò ê ñîñòîÿíèþ WFEOP. Òðàôèê âíèç ïî èåðàðõèè íå çàòðàãèâàåò ñîñòîÿíèå òàéìåðà êàäðà. ×òîáû ïðåäîòâðàòèòü áåñïîëåçíûå èñòå÷åíèÿ âðåìåí îæèäàíèÿ,  ðåêîìåíäóåòñÿ, ÷òîáû õîñò íå ïîñûëàë íèêàêèõ ïàêåòîâ, àäðåñîâàííûõ óñòðîéñòâàì íà òîëüêî ÷òî âîçîáíîâëåííîì ñåãìåíòå øèíû, ïîêà õîñò íå âûäàñò ïî êðàéíåé ìåðå îäèí ìàðêåð SOF ê íåäàâíî âîññòàíîâëåííîìó êîíöåíòðàòîðó èëè êîíöåíòðàòîðàì. Ýòî óñëîâèå ãàðàíòèðóåòñÿ íà îñíîâàíèè òîãî ôàêòà, ÷òî êîíöåíòðàòîð íå ñîîáùàåò îá îáíàðóæåíèè âîçîáíîâëåíèÿ íà õîñò â òå÷åíèè 3.0 ìñ ïîñëå òîãî, êàê çàâåðøåíà ïîñëåäîâàòåëüíîñòü âîçîáíîâëåíèÿ.

Âûáîðî÷íîå Ïîäâåøèâàíèå è Âîçîáíîâëåíèå

Âûáîðî÷íûé ïîäâåøåííîå è âîçîáíîâëåíèå îáåñïå÷èâàåòñÿ ïåðåâîäîì îäíîãî óñòðîéñòâà èëè ñåãìåíòà øèíû â ñîñòîÿíèå ñ ìàëîé ìîùíîñòüþ. Âûáîðî÷íîå ïîäâåøèâàíèå ïîëàãàåòñÿ íà ñïîñîáíîñòü êîíöåíòðàòîðà, âûáîðî÷íî ïîäâåñèòü èíäèâèäóàëüíûå ïîðòû ÷åðåç çàïðîñ SetPortFeature (PORT_SUSPEND), êîòîðûé ïîìåùàåò ïîðò íà êîíöåíòðàòîðå (óïîìèíàåìûé êàê çàáëîêèðîâàííûé êîíöåíòðàòîðîì) â ïîäâåøåííîå ñîñòîÿíèå(ñì. � REF _Ref334412247 \* MERGEFORMAT �Ðèñóíîê 11-4� è � REF _Ref337964124 \* MERGEFORMAT �Ðèñóíîê 11-5� ñ äèàãðàììàìè ñîñòîÿíèé). Â suspend ñîñòîÿíèè ïîðò ïðåäîòâðàùåí îò ðàñïðîñòðàíåíèÿ ëþáûõ äåéñòâèé øèíû (çà èñêëþ÷åíèåì çàïðîñà ñáðîñà ïîðòà) âíèç ïî èåðàðõèè, è ïîðò ìîæåò òîëüêî îòðàæàòü ââåðõ ïî èåðàðõèè èçìåíåíèÿ ñîñòîÿíèÿ øèíû ÷åðåç áèòû ñîñòîÿíèÿ êîíöåíòðàòîðà; òî åñòü, àêòèâíûé êîíöåíòðàòîð íå ìîæåò ðàñïðîñòðàíÿòü òðàôèê ââåðõ ïî èåðàðõèè îò ïðèîñòàíîâëåííîãî ïîðòà äî êîðíåâîãî ïîðòà. Êîíöåíòðàòîð äîëæåí òàêæå îáåñïå÷èòü, ÷òîáû ïîðò, ê êîòîðîìó îáðàùàþòñÿ ÷åðåç çàïðîñ ïîäâåøèâàíèÿ ïîðòà íå áûë ïîäâåøåí â ñåðåäèíå òðàíçàêöèè ïàêåòà. Â îòâåò íà ïîäâåøèâàíèå ïîðòà, âñå óñòðîéñòâà íàõîäÿùèåñÿ íèæå ïî èåðàðõèè ñâÿçàííûå ñ ïîðòîì ïåðåõîäÿò â ïîäâåøèâàíèå ïîñëå íå âèäåíèÿ äåéñòâèé øèíû â òå÷åíèè 3.0 ìñ, â òî âðåìÿ êàê øèíà íàõîäèëàñü â ñîñòîÿíèè idle. Çàïðîñ ïîäâåøèâàíèÿ ïîðòà ïîíèìàåòñÿ òîëüêî àêòèâíûì êîíöåíòðàòîðîì. Åñëè õîñò õî÷åò ïîñûëàòü çàïðîñ ê ïðèîñòàíîâëåííîìó êîíöåíòðàòîðó, îí äîëæåí ñíà÷àëà ïðîáóäèòü êîíöåíòðàòîð è çàòåì âûäàâàòü æåëàåìûé çàïðîñ.

Âûáîðî÷íîå Âîçîáíîâëåíèå íà Àêòèâíîì Êîíöåíòðàòîðå(Selective Resume to an Awake Hub)

Íà � REF _Ref338034598 \* MERGEFORMAT �Ðèñóíîê 11-13� ïîêàçàíû ñèãíàëû ìåæäó óñòðîéñòâîì è àêòèâíûì êîíöåíòðàòîðîì (Êîíöåíòðàòîð Y). Åñëè ïîðò êîíöåíòðàòîðà âûáîðî÷íî ïðèîñòàíîâëåí, è êîíöåíòðàòîð íàõîäèòñÿ â àêòèâíîì ñîñòîÿíèè, òî êîíöåíòðàòîð äîëæåí ïðåäîòâðàòèòü ëþáîå äåéñòâèå øèíû íà ïðèîñòàíîâëåííîì ïîðòå, ÷òîáû ýòî íå îòðàçèëîñü íà äðóãèõ íåáëîêèðîâàííûõ ïîðòàõ êîíöåíòðàòîðà, ïîñêîëüêó ýòè ïîðòû ìîãóò òðàíñïîðòèðîâàòü òðàôèê øèíû. Êðîìå òîãî, âîçîáíîâëåíèå íà Ïîðòå B íå äîëæíî ðàñïðîñòðàíèòüñÿ ê äðóãèì ïðèîñòàíîâëåííûì ïîðòàì (íàïðèìåð íà Ïîðò C). Ñïëîøíàÿ ëèíèÿ ïðåäñòàâëÿåò ïðåäåë ðàñïðîñòðàíåíèÿ ñèãíàëà âîçîáíîâëåíèÿ, êîòîðûé îñòàíàâëèâàåòñÿ â Ïîðòå B Êîíöåíòðàòîðà Y. Ñèãíàë âîçîáíîâëåíèÿ ìîæåò ïðîèñõîäèòü èëè îò çàïðîñà õîñòà ê íåïîñðåäñòâåííî çàíîâî ðàçáëîêèðîâàííîìó(re-enadle) ïîðòó êîíöåíòðàòîðà (âîçîáíîâëåíèå âíèç ïî èåðàðõèè) èëè èç óñòðîéñòâà íà ïðèîñòàíîâëåííîì ñåãìåíòå øèíû (âîçîáíîâëåíèå ââåðõ ïî èåðàðõèè ).

�

Ðèñóíîê � STYLEREF 1 \n �11�-� SEQ Figure \* ARABIC �13�.  Ñèãíàë Âûáîðî÷íîãî Âîçîáíîâëåíèÿ íà Àêòèâíîì Êîíöåíòðàòîðå

Âîçîáíîâëåíèå ââåðõ ïî èåðàðõèè ìîæåò áûòü âûçâàíî ïåðåõîäîì øèíû íà ïðèîñòàíîâëåííîì ïîðòå îò idle ê âîçîáíîâëåíèþ (âîçîáíîâëåíèå ðàáîòû óñòðîéñòâà), îò idle ê SE0 (îòñîåäèíåíèåì óñòðîéñòâà) èëè îò SE0 ê idle (ïðèñîåäèíåíèåì óñòðîéñòâà). Êîíöåíòðàòîð Y, ïî Ïîðòó B äîëæåí îòðàçèòü ñîñòîÿíèå âîçîáíîâëåíèÿ â ïðåäåëàõ 50 mñ ïîñëå ïîëó÷åíèÿ âîçîáíîâëåíèÿ, ñîîáùàÿ  óäàëåííî ïðîáóæäàåìîìó óñòðîéñòâó (Óñòðîéñòâî B), ÷òî áûëî îáíàðóæåíî âîçîáíîâëåíèå. Åñëè ïåðåõîä íà Ïîðòå B áûë íå îò idle ê âîçîáíîâëåíèþ (J ê K), Ïîðò B íå îòðàæàåò íèêàêîé ñèãíàë âíèç ïî èåðàðõèè, íî ïðîäîëæàåò ïîääåðæèâàòü áóôåðû âûâîäà â ñîñòîÿíèè Hi-Z. Â ýòîì ïîñëåäíåì ñëó÷àå ñêðûâàþòñÿ ñîáûòèÿ ñîåäèíåíèÿ è ðàçúåäèíåíèÿ.

Ïîëó÷åíèå ñèãíàëà âîçîáíîâëåíèÿ Ïîðòîì B Êîíöåíòðàòîðà Y çàñòàâëÿåò ïðîèñõîäèòü ñëåäóþùóþ ïîñëåäîâàòåëüíîñòü ñîáûòèé.

Êîíöåíòðàòîð Y, Ïîðò B îòðàæàåò ñèãíàë âîçîáíîâëåíèÿ âíèç ïî èåðàðõèè â òå÷åíèè 50 mñ îò îáíàðóæåíèÿ âîçîáíîâëåíèÿ.

Êîíöåíòðàòîð Y ïîääåðæèâàåò ñèãíàë âîçîáíîâëåíèÿ âíèç ïî èåðàðõèè ïî êðàéíåé ìåðå 20 ìñ.

Â êîíöå 20 ìñ, êîíöåíòðàòîð çàâåðøàåò âîçîáíîâëåíèå ñ íèçêî ñêîðîñòíûì EOP (Â ýòî âðåìÿ ÷åðåç ïîðò íà÷èíàåò ïåðåäàâàòüñÿ òðàôèê âíèç ïî èåðàðõèè.)

Ïî ïðîøåñòâèþ 3.0 ìñ ïîñëå êîíöà EOP, óñòàíàâëèâàåòñÿ ïðåðûâàíèå â êîíòðîëëåðå êîíöåíòðàòîðà.

Êîíöåíòðàòîð îòâåòñòâåíåí çà ïîääåðæàíèå âñåõ âðåìåííûõ ïàðàìåòðîâ  âîçîáíîâëåíèÿ. Õîñòó íå íóæíî ñëåäèò çà ëþáûì âðåìåíåì è îí ìîæåò îïðàøèâàòü êîíöåíòðàòîð ÷åðåç çàïðîñ GetPortStatus äëÿ îïðåäåëåíèÿ, ÷òî ïðîèçîøëî ñîáûòèå âîçîáíîâëåíèÿ. Òàê êàê êîíöåíòðàòîð îáðàáàòûâàåò âûáîðî÷íûå âîçîáíîâëåíèÿ àâòîíîìíî, õîñò íå áóäåò íàïðÿìóþ ïîëó÷àòü ñèãíàë â ñëó÷àå âûáîðî÷íîãî âîçîáíîâëåíèÿ, êîòîðîå èñõîäèò íå îò õîñòà. Ýòî íåîáõîäèìî õîñòó, ÷òîáû îïðîñèòü ëåæàùèå íèæå ïî èåðàðõèè êîíöåíòðàòîðû (êàê ÷àñòü îïðîñà ñîñòîÿíèÿ) äëÿ îïðåäåëåíèÿ, ÷òî çàâåðøåíî âûáîðî÷íîå ñîáûòèå âîçîáíîâëåíèÿ. Çàäåðæêà â 3.0 ìñ ìåæäó êîíöîì ñèãíàëà âîçîáíîâëåíèÿ è óñòàíîâêîé áèòà ïðåðûâàíèÿ ãàðàíòèðóåò, ÷òî íå ïðîèçîéäåò íèêàêîé òðàôèê ïàêåòà ñ íåäàâíî âîçîáíîâëåííîãî óñòðîéñòâà, ïîêà íåäàâíî âîçîáíîâëåííûå óñòðîéñòâà íå èìåëè âðåìÿ, äëÿ ñèíõðîíèçàöèè ñâîèõ òàéìåðîâ êàäðà ñ SOF; îäíàêî, óñòðîéñòâà ëåæàùèå íèæå ïî èåðàðõèè áóäóò âèäåòü òðàôèê è ìàðêåðû SOF, íå ñïåöèàëüíî àäðåñîâàííûå èì. Êîãäà âîçîáíîâëåíèå âûçâàíî óñòðîéñòâîì ëåæàùèì íèæå ïî èåðàðõèè,  õîñò îïðàøèâàåòñÿ â òå÷åíèå êîíöà âûáîðî÷íîãî âîçîáíîâëåíèÿ êàê ÷àñòü îïðîñà ñîñòîÿíèÿ. Êîíöåíòðàòîð äîëæåí òàêæå îáåñïå÷èòü, ÷òîáû ïîðò íå áûë ðàçáëîêèðîâàí(re-enabled) â ñåðåäèíå òðàíçàêöèè ïàêåòà.

Âûáîðî÷íîå âîçîáíîâëåíèå âíèç ïî èåðàðõèè ìîæåò òàêæå áûòü âûçâàíî ñ ïîìîùüþ çàïðîñà ClearPortFeature (PORT_SUSPEND); Ýòîò çàïðîñ çàñòàâëÿåò çàáëîêèðîâàííûé ïîðò âûäàâàòü ñèãíàë âîçîáíîâëåíèÿ íà øèíó  ïî êðàéíåé ìåðå 20 ìñ, ñîïðîâîæäàÿ åãî íèçêî ñêîðîñòíûì EOP. Êàê ïðè óñòðîéñòâå âûçâàâøåì âîçîáíîâëåíèå, áèò ïðåðûâàíèÿ â êîíòðîëëåðå êîíöåíòðàòîðà, ñèãíàëèçèðóþùèé êîíåö âîçîáíîâëåíèÿ, íå äîëæåí áûòü óñòàíîâëåí â òå÷åíèè 3.0 ìñ ïîñëå êîíöà íèçêî ñêîðîñòíîãî EOP. Õîñò äîëæåí îïðîñèòü áèò ïðåðûâàíèÿ êîíöåíòðàòîðà äëÿ îïðåäåëåíèÿ, êîãäà çàâåðøèëîñü âîçîáíîâëåíèå.  � REF _Ref341155396 \* MERGEFORMAT �Òàáëèöà 11-7� ïîäâîäèò èòîã ïîâåäåíèÿ àêòèâíîãî êîíöåíòðàòîðà â ïðèñóòñòâèè âîçíèêíîâåíèÿ ñèãíàëà âîçîáíîâëåíèÿ èñõîäÿùåãî îò íèæíèõ óðîâíåé èåðàðõèè.

Òàáëèöà � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �7�.  Ïîâåäåíèå Àêòèâíîãî Êîíöåíòðàòîðà â Òå÷åíèè Âîçîáíîâëåíèÿ

��Ñîñòîÿíèå Ïîðòà è Òèï Ñèãíàëà����Îòâåò Âûçâàâøåãî Âîçîáíîâëåíèå Ïîðòà� Îòâåò Ñîñåäíåãî Ðàçáëîêèðîâàííîãî Ïîðòà�Îòâåò Ñîñåäíåãî Çàáëîêèðîâàííîãî Ïîðòà ��Îòâåò Ñîñåäíåãî Ïîäâåøåííîãî Ïîðòà ��Ïîðò Ïðèîñòàíîâëåí, ïîëó÷åíî âîçîáíîâëåíèå (K)�Îòðàæàåò K âíèç ïî èåðàðõèè îò âûçâàâøåãî ïîðòà. Âûçûâàåòñÿ ïðîáóæäåíèå ïîðòà. Óñòàíàâëèâàþòñÿ áèòû ñîñòîÿíèÿ è ïðåðûâàíèÿ.�Íè÷åãî íå äåëàòü�Íè÷åãî íå äåëàòü�Íè÷åãî íå äåëàòü��Ïîðò ðàçáëîêèðîâàí, çàáëîêèðîâàí èëè ïðèîñòàíîâëåí è ïîëó÷åíî ðàçúåäèíåíèå�Óñòàíàâëèâàåòñÿ ðàçúåäèíåíèå, áëîêèðîâàíèå ïîðòà è èçìåíÿþòñÿ áèòû ñîñòîÿíèÿ. Óñòàíàâëèâàåòñÿ ïðåðûâàíèå.�Íè÷åãî íå äåëàòü�Íè÷åãî íå äåëàòü�Íè÷åãî íå äåëàòü��Ïîðò Çàáëîêèðîâàí è ïîëó÷åíî ñîåäèíåíèå �Óñòàíàâëèâàåòñÿ ñîåäèíåíèå ïîðòà, è èçìåíÿþòñÿ áèòû ñîñòîÿíèÿ. Óñòàíàâëèâàåòñÿ ïðåðûâàíèå.�Íè÷åãî íå äåëàòü�Íè÷åãî íå äåëàòü�Íè÷åãî íå äåëàòü��Âûáîðî÷íîå Âîçîáíîâëåíèå â Ïîäâåøåííîì Êîíöåíòðàòîðå

Ýòî âîçìîæíî äëÿ õîñòà, ÷òîáû ïîäâåñèòü ïîðò êîíöåíòðàòîðà è çàòåì ïîäâåñèòü âåñü êîíöåíòðàòîð. Â ýòîì ñëó÷àå, èçìåíÿåòñÿ ñâÿçü êîíöåíòðàòîðà, åñëè òîëüêî êîíöåíòðàòîð ââîäèò suspend ñîñòîÿíèå. (It is possible for the host to suspend a hub port and then suspend the entire hub.  In this case, the hub’s connectivity changes once the hub enters the suspended state.) � REF _Ref338035776 \* MERGEFORMAT �Ðèñóíîê 11-14� èëëþñòðèðóåò èíèöèàëèçàöèþ ñâÿçè óñòðîéñòâà äëÿ ïîäâåøåííûõ ïîðòîâ íà ïîäâåøåííîì êîíöåíòðàòîðå. Óñòðîéñòâî B ìîæåò âûäàâàòü ñèãíàëû, ñîåäèíåíèÿ, ðàçúåäèíåíèÿ, èëè âîçîáíîâëåíèÿ íà Ïîðò B Êîíöåíòðàòîðà Y. Â îòâåòå, Êîíöåíòðàòîð Y äîëæåí ïðåîáðàçîâàòü ýòîò ñèãíàë â (J ê K) ïåðåõîä, íåçàâèñèìî îò òîãî, ÷òî óñòðîéñòâî B ïîñûëàåò ñèãíàë ââåðõ ïî èåðàðõèè. Êîíöåíòðàòîð âûäàåò ñîñòîÿíèå âîçîáíîâëåíèÿ íà êîðíåâîé ïîðò è íà äðóãèå íåáëîêèðîâàííûå downstream ïîðòû (Ïîðò A). Êîíöåíòðàòîð Y äîëæåí ââîäèòü â Ïîðòå B âîçîáíîâëåííîå ñîñòîÿíèå , åñëè Óñòðîéñòâî B ïåðåâåëî øèíó â âîçîáíîâëåííîå ñîñòîÿíèå. Åñëè Ïîðò B îáíàðóæèâàåò ñîáûòèå ñîåäèíåíèÿ èëè ðàçúåäèíåíèÿ, êîíöåíòðàòîð íå âûäàåò ñèãíàë âîçîáíîâëåíèÿ ïîðòà âíèç ïî èåðàðõèè, íî ïîääåðæèâàåò áóôåðû âûâîäà ïîðòà â ñîñòîÿíèè Hi-Z.(If Port B detects a connect or disconnect event, the hub does not drive a resume downstream to the signaling port, but maintains the  port’s output buffers in the Hi-Z state.)

�

Ðèñóíîê � STYLEREF 1 \n �11�-� SEQ Figure \* ARABIC �14�.  Âûçâàííîå Óñòðîéñòâîì Âîçîáíîâëåíèå äëÿ Ïîäâåøåííîãî Êîíöåíòðàòîðà

Òàáëèöà � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �8�.   Ïîâåäåíèå Ïîäâåøåííîãî Êîíöåíòðàòîðà â Òå÷åíèè Âîçîáíîâëåíèÿ

�Ñîñòîÿíèå Ïîðòà è Òèï Ñèãíàëà���Îòâåò Âûçâàâøåãî Âîçîáíîâëåíèå Ïîðòà� Îòâåò Ñîñåäíåãî Ðàçáëîêèðîâàííîãî Ïîðòà�Îòâåò Ñîñåäíåãî Çàáëîêèðîâàííîãî Ïîðòà �Îòâåò Ñîñåäíåãî Ïîäâåøåííîãî Ïîðòà ��Ïîðò íå áëîêèðîâàí, ïîëó÷åíî âîçîáíîâëåíèå (K)�Îòðàæàåòñÿ âîçîáíîâëåíèå ââåðõ è âíèç ïî èåðàðõèè. Áèòû ñîñòîÿíèÿ íå óñòàíàâëèâàþòñÿ �Ñèãíàë âîçîáíîâëÿåò ïåðåäà÷ó âíèç ïî èåðàðõèè �Íè÷åãî íå äåëàòü�Íè÷åãî íå äåëàòü��Ïîðò çàáëîêèðîâàí , ïîëó÷åíî âîçîáíîâëåíèå (K)�Íè÷åãî íå äåëàòü�Íè÷åãî íå äåëàòü�Íè÷åãî íå äåëàòü�Íè÷åãî íå äåëàòü��Ïîðò Ïîäâåøåí, ïîëó÷åíî âîçîáíîâëåíèå (K)�Îòðàæàåòñÿ K ââåðõ ïî èåðàðõèè ïî êîðíåâîìó ïîðòó è âíèç ïî èåðàðõèè ïî âûçâàâøåìó ïîðòó�Signal resume downstream�Íè÷åãî íå äåëàòü�Íè÷åãî íå äåëàòü��Ïîðò íå áëîêèðîâàí, çàáëîêèðîâàí èëè ïîäâåøåí è ïîëó÷åíî ðàçúåäèíåíèå�Îòðàæàåòñÿ âîçîáíîâëåíèå ââåðõ ïî èåðàðõèè. Íà÷èíàåòñÿ ïðîáóæäåíèå êîíöåíòðàòîðà. Ìîäèôèöèðóþòñÿ áèòû ñîñòîÿíèÿ ñîåäèíåíèÿ ïîðòà è èçìåíåíèé, óñòàíàâëèâàåòñÿ ïðåðûâàíèå�Signal resume downstream�Íè÷åãî íå äåëàòü�Íè÷åãî íå äåëàòü��Ïîðò çàáëîêèðîâàí è ïîëó÷åíî ñîåäèíåíèå�Îòðàæàåòñÿ âîçîáíîâëåíèå ââåðõ ïî èåðàðõèè. Íà÷èíàåòñÿ ïðîáóæäåíèå êîíöåíòðàòîðà. Óñòàíàâëèâàþòñÿ áèòû ñîñòîÿíèÿ ñîåäèíåíèÿ ïîðòà è èçìåíåíèé, óñòàíàâëèâàåòñÿ ïðåðûâàíèå�Signal resume downstream�Íè÷åãî íå äåëàòü�Íè÷åãî íå äåëàòü��Âûçâàííûå õîñòîì ñèãíàëû äëÿ ïîäâåøåííûõ êîíöåíòðàòîðîâ,  ïîêàçàíû íà � REF _Ref346163924 \* MERGEFORMAT �Ðèñóíîê 11-15�.  Ïðîáóæäåíèå óñòðîéñòâà íà íèæíåé ñòðîêå ïîäâåøåííûõ êîíöåíòðàòîðîâ - ýòî ìíîãî øàãîâàÿ ïðîöåäóðà, êîòîðàÿ îïèñàíà íèæå.

Õîñò âûâîäèò Ïîðò B Êîíöåíòðàòîðà X èç ïîäâåøèâàíèÿ, âûäàâàÿ çàïðîñ âîçîáíîâëåíèÿ ïîðòà íà êîíöåíòðàòîð. Â îòâåò íà çàïðîñ âîçîáíîâëåíèÿ, Êîíöåíòðàòîð X èíèöèàëèçèðóåò ñèãíàë âîçîáíîâëåíèÿ, ââîäÿ ïî êðàéíåé ìåðå 20 ìñ ñèãíàë K, çà êîòîðûì ñëåäóåò íèçêî ñêîðîñòíîé EOP âûäàâàåìûé ïî Ïîðò B.( followed by a low speed EOP out its Port B.)  Êîíöåíòðàòîð Y âèäèò ñèãíàë âîçîáíîâëåíèÿ è íà÷èíàåò ïðîöåññ ïðîáóæäåíèÿ. EOP óêàçûâàåò, ÷òî ïîñëåäîâàòåëüíîñòü âîçîáíîâëåíèÿ çàâåðøåíà. Â 3.0 ìñ îò EOP âûäàííîãî Êîíöåíòðàòîðîì X, óñòàíàâëèâàåòñÿ áèò ñîñòîÿíèÿ çàâåðøåíèÿ âîçîáíîâëåíèÿ â êîíòðîëëåðå Êîíöåíòðàòîðà X, óêàçûâàÿ, ÷òî ïîñëåäîâàòåëüíîñòü âîçîáíîâëåíèÿ çàâåðøåíà. Â êîíöå ýòîé ñòàäèè ïîðò B Êîíöåíòðàòîðà X  íàõîäèòñÿ â íåáëîêèðîâàííîì ñîñòîÿíèè, è Êîíöåíòðàòîð Y àêòèâåí.

Ñëåäóþùèé øàã ïåðåâîä Ïîðòà B Êîíöåíòðàòîðà Y èç ñîñòîÿíèÿ îæèäàíèÿ â íåáëîêèðîâàííîå ñîñòîÿíèå. Ïðîöåäóðà èäåíòè÷íà îïèñàííîìó â ïðåäûäóùåì øàãå çà èñêëþ÷åíèåì òîãî, ÷òî çàïðîñ âûäàí ê Ïîðò B Êîíöåíòðàòîðà Y, âìåñòî Êîíöåíòðàòîðà X.  Â êîíöå ýòîãî øàãà, Ïîðò B Êîíöåíòðàòîðà Y íå áëîêèðîâàí, è óñòðîéñòâî B ïîëó÷èëî ñèãíàë âîçîáíîâëåíèÿ è àêòèâíî. Â ýòî âðåìÿ õîñò ìîæåò ñâÿçûâàòüñÿ ñ Óñòðîéñòâîì B. Ýòà ñòðàòåãèÿ âîçîáíîâëåíèÿ ðàçðåøàåò øèíå áûòü ïîñëåäîâàòåëüíî ïîäâåøåííîé ïðè ðàçðåøåíèè ëþáîìó óñòðîéñòâó íà ïîäâåøåííîì ñåãìåíòå àêòèâèçèðîâàòü øèíó. Îíà òàêæå ðàçðåøàåò âëîæåííûì êîíöåíòðàòîðàì àêòèâèçèðîâàòüñÿ íà îäíîì óðîâíå îäíîâðåìåííî.(It also permits nested hubs to be awakened one tier at a time.)
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Ðèñóíîê � STYLEREF 1 \n �11�-� SEQ Figure \* ARABIC �15�.  Âûçûâàåìîå Õîñòîì Âîçîáíîâëåíèå ×åðåç Ïîäâåøåííûå Êîíöåíòðàòîðû

Ïîâåäåíèå Êîíöåíòðàòîðà USB ïðè Ñáðîñå

Êîíöåíòðàòîð USB äîëæåí áûòü ñïîñîáåí âûçâàòü ñáðîñ äëÿ êàæäîãî ïîðòà ÷åðåç çàïðîñ õîñòà è ïðèíèìàòü ñèãíàë ñáðîñà íà ñâîåì êîðíåâîì ïîðòå.(A USB hub must be able to generate a per port reset via a host request and accept reset signaling on their root port.) Ñëåäóþùèå ðàçäåëû îïèñûâàþò ïîâåäåíèå ñáðîñà êîíöåíòðàòîðà è âçàèìîäåéñòâèÿ ñ âîçîáíîâëåíèåì, ïðèñîåäèíåíèåì, îáíàðóæåíèåì, è ñ âêëþ÷åíèåì ïèòàíèÿ.

Êîíöåíòðàòîð, Ïîëó÷àþùèé Ñáðîñ íà Êîðíåâîì Ïîðòå

Ñèãíàë ñáðîñà ê êîíöåíòðàòîðó îïðåäåëåí òîëüêî â íàïðàâëåíèè âíèç ïî èåðàðõèè, êîòîðîå îò êîðíåâîãî ïîðòà êîíöåíòðàòîðà.(Reset signaling to a hub is defined only in the downstream direction which is at the hubs’ root port.) Àêòèâíûé êîíöåíòðàòîð ìîæåò íà÷èíàòü ïîñëåäîâàòåëüíîñòü ñáðîñà, åñëè îí îáíàðóæèâàåò â òå÷åíèè 2.5 ìñ èëè äîëüøå íåïðåðûâíûé ñèãíàë SE0 è äîëæåí çàâåðøèòü ïîñëåäîâàòåëüíîñòü ñáðîñà íå ïîçäíåå èñòå÷åíèÿ 5.5 ìñ íåïðåðûâíîãî SE0. Íèæíåå îãðàíè÷åíèå â 2.5 ìñ óñòàíîâëåíî íåîáõîäèìîñòüþ ïðåäîòâðàòèòü èíòåðïðåòàöèþ íèçêî ñêîðîñòíûõ ñòðîáîâ EOP (êîòîðûå èìåþò äëèíó äî 1.3 ìñ) êàê ñáðîñà. Ïîäâåøåííûé êîíöåíòðàòîð äîëæåí èíòåðïðåòèðîâàòü íà÷àëî ãðàíèöû ñáðîñà êàê ñîáûòèå ñèãíàëà âîçîáíîâëåíèÿ è íà÷èíàòü ïîñëåäîâàòåëüíîñòü ïðîáóæäåíèÿ. Êîíöåíòðàòîð äîëæåí áûòü àêòèâåí è çàâåðøèòü ñáðîñ íå ïîçæå ÷åì 10 ìñ ïîñëå çàâåðøåíèÿ ñèãíàëà ñáðîñà( The hub must be awake and have completed reset no later than 10 ms the completion of reset signaling)

Ïîñëå çàâåðøåíèÿ ñáðîñà êîíòðîëëåð êîíöåíòðàòîðà íàõîäèòñÿ â ñëåäóþùåì ñîñòîÿíèè:

Àäðåñ íàçíà÷åííûé ïî óìîë÷àíèþ êîíòðîëëåðó êîíöåíòðàòîðà = 0

Óïðàâëÿþùèå áèòû êîíöåíòðàòîðà óñòàíîâëåíû â çíà÷åíèÿ ïî óìîë÷àíèþ

Ïîâòîðèòåëü Êîíöåíòðàòîðà íàõîäèòñÿ â ñîñòîÿíèè WFSOP

Âñå downstream ïîðòû â ñîñòîÿíèè Powered Off (êîíöåíòðàòîðû ñ âîçìîæíîñòüþ ïåðåêëþ÷åíèÿ ìîùíîñòè)

Âñå downstream ïîðòû â ñîñòîÿíèè Disconnected (êîíöåíòðàòîðû áåç âîçìîæíîñòè ïåðåêëþ÷åíèÿ ìîùíîñòè)

Åñëè øèíà ñîäåðæèò êîíöåíòðàòîðû ñ ïåðåêëþ÷àþùèìè ìîùíîñòü ïîðòàìè, íå ãàðàíòèðóåòñÿ ðàñïðîñòðàíåíèå ñáðîñà õîñòà âî âñåõ íàïðàâëåíèÿõ âíèç ïî èåðàðõèè. Õîñò äîëæåí ãàðàíòèðîâàòü, ÷òî êàæäûé óðîâåíü ñáðîøåí, êîãäà îí ïðîõîäèò ÷åðåç ïðîöåññ ïåðåíóìåðàöèè, è ñáðîñ ïåðåíóìåðàöèè âûïîëíåí íà óðîâíå áàçèñíîãî óðîâíÿ.(The host has to guarantee that each tier is reset when it goes through the enumeration process, and the enumeration reset is done on a tier by tier basis.) ( Îäíàêî, óñòðîéñòâà áåç ïèòàíèÿ(powered off) äåéñòâèòåëüíî ñáðîøåíû, åñëè îíè âûêëþ÷åíû äîñòàòî÷íî äîëãî, è óñòðîéñòâà/êîíöåíòðàòîðû ñ íåçàâèñèìûì  ïèòàíèåì íàõîäÿùèåñÿ íèæå èõ ñáðàñûâàþò ñåáÿ è ñâîè downstream ïîðòû.)

Ñáðîñ Ïîðòîâ

Êîíöåíòðàòîð ìîæåò îñóùåñòâëÿòü ñáðîñ êàæäîãî ïîðòà ÷åðåç çàïðîñ SetPortFeature (PORT_RESET). Ýòîò çàïðîñ îïðåäåëÿåò íîìåð downstream ïîðòà. Â îòâåò íà çàïðîñ SetPortFeature (PORT_RESET), êîíöåíòðàòîð ââîäèò SE0 íà downstream ïîðò ïî êðàéíåé ìåðå 10 ìñ, âîçâðàùàåò øèíó ê ñîñòîÿíèþ idle (J), è ïîìåùàåò ïîðò â íåáëîêèðîâàííîå(enabled) ñîñòîÿíèå. SetPortFeature (RESET) - àòîìíàÿ îïåðàöèÿ(is an atomic operation;); çàäåðæêà â 10 ìñ ìåæäó íà÷àëîì è êîíöîì ñáðîñà óïðàâëÿåòñÿ êîíöåíòðàòîðîì. Êîíöåíòðàòîð äîëæåí áûòü ñïîñîáåí âîçâðàòèòü íà õîñò ñîñòîÿíèå çàïðîñà ñáðîñà; òî åñòü, çàâåðøåí ëè ñáðîñ òàê, ÷òî õîñò íå äîëæåí ñîõðàíÿòü ñëåæåíèå çà ïðîøåäøèì âðåìåíåì â òå÷åíèå îïåðàöèè ñáðîñà. Çàïðîñ ñáðîñà ïîðòà ìîæåò áûòü âûäàí íà ïîðò â ëþáîì åãî ñîñòîÿíèè; îäíàêî, íå áóäåò ñãåíåðèðîâàí íèêàêîé ñèãíàë âíèç ïî èåðàðõèè, åñëè ñáðîñ âûäàí ê ïîðòó â ñîñòîÿíèè powered off èëè disconnected.

Îáíàðóæåíèå ïðèñîåäèíåíèÿ óñòðîéñòâà òðåáóåò, ÷òîáû ïîðò â âîïðîñå áûë ñ âêëþ÷åííûì ïåðåêëþ÷åíèåì ìîùíîñòè (åñëè åñòü ïåðåêëþ÷åíèå ìîùíîñòè).(Device attach detection requires that the port in question be power-switched on (if power switching is an option). Êîãäà óñòðîéñòâî ïðèñîåäèíåíî, êîíöåíòðàòîð ìîæåò îáíàðóæèòü ïðèñîåäèíåíèå ÷åðåç ïåðåõîä øèíû îò SE0 ê DIFF1 èëè DIFF0. Òðåáóåòñÿ, ÷òîáû çàáëîêèðîâàííûå ïîðòû íå óïðàâëÿëèñü êîíöåíòðàòîðîì, â òî âðåìÿ êàê âûïîëíÿåòñÿ îáíàðóæåíèå ïðèñîåäèíåíèÿ. Ýòî íå äîëæíî áûòü ïðîáëåìà, ïîñêîëüêó ïîðò áóäåò çàáëîêèðîâàí, è âûõîäíûå äðàéâåðû îòïóùåíû ,ïðè îáíàðóæåíèè, ïðåäûäóùèì ñîáûòèåì îòñîåäèíåíèÿ.(This should not be a problem, as the port will have been disabled and its output drivers floated by detection of the previous detach event.) Õîñò ìîæåò îïðåäåëèòü áûñòðîäåéñòâèå óñòðîéñòâà,  èññëåäóÿ ïîäíÿòà ëè D+ èëè D-.

Ïðåæäå, ÷åì ïîðò, ñ êîòîðûì óñòðîéñòâî áûëî ñîåäèíåíî, ìîæåò áûòü ðàçáëîêèðîâàí ìû äîëæíû áûòü óâåðåíû, ÷òî óñòðîéñòâî áûëî ñáðîøåíî. Òàê êàê íå âîçìîæíî ïîëîæèòüñÿ íà ïîòåðþ Vbus, âûçâàííóþ ñîáûòèåì ðàçúåäèíåíèÿ, ñáðàñûâàþùåãî óñòðîéñòâî, ïîðò äîëæåí áûòü ñáðîøåí ïðåæäå, ÷åì áóäåò ðàçáëîêèðîâàí. Ýòî âûïîëíÿåòñÿ ÷åðåç atomic çàïðîñ SetPortFeature (PORT_RESET), êîòîðûé âûäàåò ñèãíàë ñáðîñà SE0 è çàòåì ðàçáëîêèðóåò ïîðò. Óñòðîéñòâà USB, âêëþ÷àÿ êîíöåíòðàòîðû, äîëæíû áûòü ñïîñîáíû îòâåòèòü íà õîñò, îáðàùàÿñü íå ïîçæå ÷åì ÷åðåç 10 ìñ, ïîñëå òîãî, êàê ñáðîñ äå-óòâåðæäåí (de-asserted).

Çàäåðæêè Ïîâûøåíèÿ Ìîùíîñòè è Ñáðîñà (Power Bringup and Reset Delays)

Òàê êàê USB êîìïîíåíòû ìîãóò áûòü ãîðÿ÷î ïîäêëþ÷åíû, è êîíöåíòðàòîðû ìîãóò âûïîëíÿòü ïåðåêëþ÷åíèå ìîùíîñòè, íåîáõîäèìî ïîíèìàòü î ñóùåñòâîâàíèè çàäåðæåê ìåæäó ïåðåêëþ÷åíèåì ìîùíîñòè è-èëè ïðèñîåäèíåíèåì óñòðîéñòâà è êîãäà ñòàáèëèçèðóåòñÿ âíóòðåííÿÿ ìîùíîñòü óñòðîéñòâà.

� REF _Ref337007470 \* MERGEFORMAT �Ðèñóíîê 11-16� ïîêàçûâàåò ñëó÷àé, ãäå óñòðîéñòâî ñîåäèíåíî ñ êîíöåíòðàòîðîì íà ïîðò êîòîðîãî ïîäàíà ìîùíîñòüþ. Èìåþòñÿ äâå çàäåðæêè, êîòîðûå äîëæíû áûòü ó÷òåíû. Dt1 - âðåìÿ, òðåáóåìîå äëÿ ïåðåêëþ÷åíèå ïîðòà êîíöåíòðàòîðà, ê ðàáî÷åìó ñîñòîÿíèþ. Dt2 - âðåìÿ, òðåáóåìîå äëÿ ñòàáèëèçàöèè âíóòðåííåé ìîùíîñòè óñòðîéñòâà.( Dt2 is the time required for the device’s internal power rail to stabilize.) Åñëè óñòðîéñòâî áûëî ïîäêëþ÷åíî â ïîðò íå-ïåðåêëþ÷àþùèéñÿ èëè óæå ïåðåêëþ÷åííûé, òî íåîáõîäèìî ðàññìîòðåòü òîëüêî Dt2. Dt1 - ôóíêöèÿ òèïà ïåðåêëþ÷àòåëÿ ïîðòà êîíöåíòðàòîðà, è ýòîò ïàðàìåòð ìîæåò ñ÷èòàòüñÿ êîìàíäîé êîíòðîëëåðà êîíöåíòðàòîðà.( Dt1 is a function of the type of hub port switch, and this parameter may be read via a hub controller command.) Dt2 äîëæåí áûòü ìåíüøå ÷åì 100 ìñ âî âñåõ ðåàëèçàöèÿõ êîíöåíòðàòîðà è óñòðîéñòâà. Íåîáõîäèìî îïðåäåëèòü âåðõíåå îãðàíè÷åíèå äëÿ ñàìîãî ïëîõîãî ñëó÷àÿ Dt2, òàê êàê îíî îïðåäåëÿåòñÿ óñòðîéñòâîì è íå ìîæåò áûòü ñîîáùåíî, ïîêà íå áóäåò ïîäàíî ïèòàíèå è íå çàâåðøèòñÿ ïîñëåäîâàòåëüíîñòü ñáðîñà.
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Ðèñóíîê � STYLEREF 1 \n �11�-� SEQ Figure \* ARABIC �16�.  Âðåìåíà âêëþ÷åíèÿ ïèòàíèÿ

As � REF _Ref337007470 \* MERGEFORMAT �Ðèñóíîê 11-16� ïîêàçûâàåò, ÷òî âîçìîæíî îáíàðóæèòü ïðèñîåäèíåíèå óñòðîéñòâà ïðåæäå, ÷åì ñòàáèëèçèðóåòñÿ âíóòðåííÿÿ ìîùíîñòü. Íóæíî ãàðàíòèðîâàòü ìèíèìóì 10 ìñ, â òå÷åíèå êîòîðûõ ñòàáèëèçèðóåòñÿ âíóòðåííÿÿ ìîùíîñòü è áóäåò óòâåðæäåí ñáðîñ(reset is asserted). Ñëåäîâàòåëüíî, ñáðîñ íå ìîæåò áûòü óòâåðæäåí íåìåäëåííî ïîñëå òîãî, êàê óñòðîéñòâî ïðèñîåäèíåíî, íî íåîáõîäèìî ïîäîæäàòü èñòå÷åíèÿ Dt2. Åñëè êîíöåíòðàòîð îñóùåñòâëÿåò ïåðåêëþ÷åíèå ìîùíîñòè, äîëæíî èñòå÷ü Dt1 + Dt2 , ïðåæäå, ÷åì áóäåò ïðèìåíåí ñáðîñ.

Óñòðîéñòâà USB äîëæíû âêëþ÷àòü ìîùíîñòü íà òàê, ÷òîáû îíè íå óïðàâëÿëè D+ èëè D- (çà èñêëþ÷åíèåì ñ ïðèñîåäèíåííûõ ê ïèòàíèþ ðåçèñòîðîâ) â òå÷åíèå ïðîöåññà ñáðîñà. Ýòî òðåáóåòñÿ äëÿ òîãî, ÷òîáû ëåæàùèé âûøå ïî èåðàðõèè êîíöåíòðàòîð ñìîã óïðàâëÿòü ñáðîñîì âíèç ïî èåðàðõèè è áûòü óâåðåííûì, ÷òî ëåæàùåå íèæå â èåðàðõèè óñòðîéñòâî áóäåò âèäåòü ñèãíàë ñáðîñà.

Òðåáîâàíèÿ ïî Ðàñïðåäåëåíèþ Ïèòàíèÿ Êîíöåíòðàòîðà

Êîíöåíòðàòîðû ìîãóò îáåñïå÷èâàòü îïðåäåëåííîå êîëè÷åñòâî ìîùíîñòè êîìïîíåíòàì ëåæàùèì âíèçó ïî èåðàðõèè è îòâåòñòâåííû çà ñîîáùåíèå ñâîèõ âîçìîæíîñòåé ðàñïðåäåëåíèÿ ïèòàíèÿ íà õîñò âî âðåìÿ ïåðåíóìåðàöèè. USB òðåáîâàíèÿ ïðåäóñìàòðèâàþò, ÷òîáû äîïóñòèìàÿ òîïîëîãèÿ øèíû îáåñïå÷èâàëàñü ïèòàíèåì è â òî æå ñàìîå âðåìÿ ïðåäîòâðàùàëàñü ïîäà÷à ïèòàíèÿ â çàïðåùåííîé òîïîëîãèè. Çàïðåùåííàÿ òîïîëîãèÿ ìîùíîñòè - ýòî òà, êîòîðàÿ íàðóøàåò ñîãëàøåíèÿ ìîùíîñòè óñòàíîâëåííûå â òå÷åíèå ïåðåíóìåðàöèè.

Êîíöåíòðàòîðû ìîãóò áûòü èëè ëîêàëüíî çàïèòàíû èëè ïèòàòüñÿ îò øèíû, èëè êîìáèíèðîâàòü è òî è äðóãîå. Íàïðèìåð, êîíöåíòðàòîð ìîæåò ïîëó÷àòü ìîùíîñòü äëÿ SIE è êîðíåâîãî ïîðò ïðèñîåäèíåííûõ ê ïèòàíèþ ðåçèñòîðîâ îò øèíû ïðè ïîëó÷åíèè ìîùíîñòè äëÿ downstream ïîðòîâ îò ëîêàëüíîãî èñòî÷íèêà. Êîíöåíòðàòîð ìîæåò òîëüêî îáåñïå÷èâàòü ìîùíîñòü â íàïðàâëåíèè âíèç ïî èåðàðõèè, è íèêîãäà íå äîëæåí óïðàâëÿòü ìîùíîñòüþ ââåðõ ïî èåðàðõèè. Ïîëíîå îáñóæäåíèå ðàñïðåäåëåíèÿ ïèòàíèÿ êîíöåíòðàòîðà íàõîäèòñÿ â Ðàçäåëå 7.2.

Ïèòàþùèåñÿ îò øèíû êîíöåíòðàòîðû äîëæíû èìåòü ïåðåêëþ÷åíèå ìîùíîñòè ïîðòà äëÿ downstream ïîðòîâ è òðåáóåòñÿ âûêëþ÷èòü ìîùíîñòü íà âñåõ downstream ïîðòàõ, êîãäà êîíöåíòðàòîð âûõîäèò èç âêëþ÷åíèÿ ïèòàíèÿ(power-up), èëè êîãäà îí ïîëó÷àåò ñáðîñ ïî êîðíåâîìó ïîðòó. Ïîðòû ìîãóò òàêæå áûòü çàïèòàíû è âûêëþ÷åíû ïîä óïðàâëåíèåì ïðîãðàììíîãî îáåñïå÷åíèÿ õîñòà. Ðåàëèçàöèÿ ìîæåò ïðåäîñòàâëÿòü ïåðåêëþ÷åíèå ìîùíîñòè íà îñíîâàíèè ðàáîòîñïîñîáíîñòè ïîðòà èëè èìåòü îäèí ïåðåêëþ÷àòåëü äëÿ âñåõ ïîðòîâ. Çàïðîñû ñáðîñà ïîðòà, íå âîçäåéñòâóþò íà ñîñòîÿíèå ïåðåêëþ÷åíèÿ ìîùíîñòè ïîðòà. Ïîðò êîíöåíòðàòîðà äîëæåí áûòü çàïèòàí, ÷òîáû âûïîëíèòü îáíàðóæåíèå ñîåäèíåíèÿ îò íàïðàâëåíèÿ âíèç ïî èåðàðõèè.

Èíäèêàöèÿ Overcurrent supply current

Èç ñîîáðàæåíèé áåçîïàñíîñòè, âñå ëîêàëüíî ïèòàþùèåñÿ êîíöåíòðàòîðû äîëæíû âûïîëíèòü îãðàíè÷åíèå ïî òîêó íà ñâîèõ downstream ïîðòàõ. Íè ïðè êàêèõ óñëîâèÿõ íå ìîæåò áûòü âûäàíî áîëüøå ÷åì 25 VA èç ëþáîãî ïîðòà êîíöåíòðàòîðà USB. ( Ôàêòè÷åñêàÿ  òî÷êà ñâåðõòîêà ìîæåò áûòü íèæå ÷åì ýòî èçîáðàæåíî)(The actual overcurrent trip point may be lower than this figure). Åñëè óñëîâèå ñâåðõòîêà ïðîèñõîäèò, äàæå åñëè òîëüêî îäíî ìãíîâåíèå, îá ýòîì äîëæíî áûòü ñîîáùåíî íà êîíòðîëëåð êîíöåíòðàòîðà. Ýòî âûïîëíÿåòñÿ ÷åðåç ñîñòîÿíèå ñâåðõòîêà, êîòîðîå îòðàæàåòñÿ â çàïðîñàõ êîíöåíòðàòîðà. Îáíàðóæåííîå ñîñòîÿíèå ñâåðõòîêà, âõîäèò â îáíàðóæåíèå ñâåðõòîêà è î÷èùàåòñÿ çàïðîñîì õîñòà èëè ïîñëå ñáðîñà.(The overcurrent detect state is entered on overcurrent detect and cleared by a host request or upon reset.) Îáíàðóæåíèå ñâåðõòîêà äîëæíî îòêëþ÷èòü, âñå çàäåòûå(affected) ïîðòû. Åñëè óñëîâèå ñâåðõòîêà âûçâàëî ïîñòîÿííîå ðàçúåäèíåíèå ìîùíîñòè (òèïà ðàçðûâà ïëàâêîé ïåðåìû÷êè), êîíöåíòðàòîð äîëæåí ñîîáùèòü îá ýòîì ïîÿâëåíèåì ñáðîñà èëè âêëþ÷åíèåì ïèòàíèÿ.

Çàùèòà îò ñâåðõòîêà ìîæåò áûòü âûïîëíåíà âî âñåõ downstream ïîðòàõ âìåñòå, èëè äëÿ êàæäîãî ïîðòà â îòäåëüíîñòè. Âîçìîæíî, ÷òî ïîðòû áóäóò ðàçáèòû íà äâå èëè áîëåå ïîäãðóïïû, êàæäûé ñ ñîáñòâåííîé ñõåìîé çàùèòû îò ñâåðõòîêà.

Îðãàíèçàöèÿ Êîíå÷íîé Òî÷êè Êîíöåíòðàòîðà

Êëàññ Êîíöåíòðàòîðà îïðåäåëÿåò îäíó äîïîëíèòåëüíóþ êîíå÷íóþ òî÷êó êðîìå Êîíå÷íîé òî÷êè 0, êîòîðàÿ òðåáóåòñÿ äëÿ âñåõ óñòðîéñòâ: êîíå÷íàÿ òî÷êà Èçìåíåíèÿ Ñîñòîÿíèÿ (Status Change endpoint). Ñèñòåìà õîñòà ïîëó÷àåò  óâåäîìëåíèÿ èçìåíåíèÿ ñîñòîÿíèÿ ïîðòà è êîíöåíòðàòîðà ÷åðåç êîíå÷íóþ òî÷êó Èçìåíåíèÿ Ñîñòîÿíèÿ. Êîíå÷íàÿ òî÷êà Èçìåíåíèÿ Ñîñòîÿíèÿ ïîääåðæèâàåò ïåðåäà÷è ïðåðûâàíèÿ. Åñëè êîíöåíòðàòîð íå îáíàðóæèë èçìåíåíèÿ íà ëþáîì èç ïîðòîâ, íè ëþáûõ èçìåíåíèé ñîñòîÿíèÿ êîíöåíòðàòîðà, êîíöåíòðàòîð âîçâðàùàåò NAK íà çàïðîñû ê êîíå÷íîé òî÷êå Èçìåíåíèÿ Ñîñòîÿíèÿ. Êîãäà êîíöåíòðàòîð îáíàðóæèâàåò ëþáîå èçìåíåíèå ñîñòîÿíèÿ, êîíöåíòðàòîð îòâå÷àåò äàííûìè, îïèñûâàþùèìè ñóùíîñòü, êîòîðàÿ èçìåíèëàñü. Ïðîãðàììíîå îáåñïå÷åíèå õîñòà, óïðàâëÿþùåå êîíöåíòðàòîðîì, îòâåòñòâåííî çà èññëåäîâàíèå ïåðåìåùåííûõ äàííûõ, ÷òîáû îïðåäåëèòü, ñóùíîñòü êîòîðàÿ èçìåíèëàñü.(Host software driving the hub is responsible for examining the data transferred to determine which entity changed.) Êîíöåíòðàòîðû ëîãè÷åñêè îðãàíèçîâàíû êàê ïîêàçàíî íà � REF _Ref329152312 \* MERGEFORMAT �Ðèñóíîê 11-17�.
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Ðèñóíîê � STYLEREF 1 \n �11�-� SEQ Figure \* ARABIC �17�.  Ïðèìåð Îðãàíèçàöèè Êîíöåíòðàòîðà

Èíôîðìàöèÿ îá Àðõèòåêòóðå è Ðàáîòû Êîíöåíòðàòîðà(Hub Information Architecture and Operation)

Äåñêðèïòîðû Êîíöåíòðàòîðà, à òàêæå Ñîñòîÿíèå è Óïðàâëåíèå Êîíöåíòðàòîðà/Ïîðòà äîñòóïíû ÷åðåç ñîçäàâàåìûé ïî óìîë÷àíèþ êàíàë. Êîãäà êîíöåíòðàòîð îáíàðóæèâàåò èçìåíåíèå íà ïîðòå èëè êîãäà êîíöåíòðàòîð èçìåíÿåò ñîáñòâåííîå ñîñòîÿíèå, äàííûå êîíå÷íîé òî÷êè Èçìåíåíèÿ Ñîñòîÿíèÿ ïåðåäàþòñÿ íà õîñò â ôîðìå, îïðåäåëåííîé â Ðàçäåëå 11.8.3.

USB êîíöåíòðàòîðû îáíàðóæèâàþò èçìåíåíèÿ â ñîñòîÿíèè ïîðòà. Óñòðîéñòâà, ïðèñîåäèíåííûå ê ïîðòàì êîíöåíòðàòîðà ìîãóò âûçûâàòü ðàçëè÷íûå àïïàðàòíûå ñîáûòèÿ. Êðîìå ýòîãî, ñèñòåìíîå ïðîãðàììíîå îáåñïå÷åíèå õîñòà ìîæåò âûçûâàòü èçìåíåíèÿ ñîñòîÿíèÿ êîíöåíòðàòîðà, ïîñûëàÿ êîìàíäû êîíöåíòðàòîðó. Òàê êàê èìåþòñÿ äâà èñòî÷íèêà èçìåíåíèé êîíöåíòðàòîðà, êîíöåíòðàòîðû USB ñîîáùàþò èçìåíåííóþ èíôîðìàöèþ äëÿ êàæäîãî èç âûçâàííûõ àïïàðàòíî ñîáûòèé. Êîíöåíòðàòîð ïðîäîëæàåò ñîîáùàòü èçìåíåíèå ñîñòîÿíèÿ ïîêà îïðîøåííîå ñïåöèôè÷åñêîå ñîáûòèå íå áûëî óñïåøíî ïîäòâåðæäåíî õîñòîì. Ïðè èñïîëüçîâàíèè ýòîãî ìåõàíèçìà ñîîáùåíèé, ñèñòåìíîå ïðîãðàììíîå îáåñïå÷åíèå îïðåäåëÿåò òå, èçìåíåíèÿ êîòîðûå ïðîèçîøëè íà÷èíàÿ ñ ïîñëåäíåãî ñîáûòèÿ, ñîîáùåííîãî êîíöåíòðàòîðîì. Ýòîò ïîäõîä äåëàåò âîçìîæíûì ìèíèìèçèðîâàòü èíôîðìàöèþ î ñîñòîÿíèè óñòðîéñòâà, êîòîðóþ äîëæíî íåñòè ñèñòåìíîå ïðîãðàììíîå îáåñïå÷åíèå.
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Ðèñóíîê � STYLEREF 1 \n �11�-� SEQ Figure \* ARABIC �18�.  Ñâÿçü Ñîñòîÿíèé, Èçìåíåíèÿ Ñîñòîÿíèé, è Èíôîðìàöèè Óïðàâëåíèÿ îò Ñîñòîÿíèÿ Óñòðîéñòâà

Ïðîãðàììíîå îáåñïå÷åíèå õîñòà èñïîëüçóåò êàíàë ïðåðûâàíèÿ, ñâÿçàííûé ñ êîíå÷íîé òî÷êîé Èçìåíåíèÿ Ñîñòîÿíèÿ, ÷òîáû îáíàðóæèòü èçìåíåíèÿ â ñîñòîÿíèè ïîðòà è êîíöåíòðàòîðà.

Îáðàáîòêà Èíôîðìàöèè Èçìåíåíèÿ Ïîðòà

Êîíöåíòðàòîðû ñîîáùàþò ñîñòîÿíèå ïîðòà ÷åðåç êîìàíäû ïîðòà íà áàçèñå ðàáîòîñïîñîáíûõ ïîðòîâ. Ïðîãðàììíîå îáåñïå÷åíèå õîñòà ïîäòâåðæäàåò èçìåíåíèå ïîðòà,  î÷èùàÿ ñîñòîÿíèå èçìåíåíèÿ, ñîîòâåòñòâóþùåå èçìåíåíèþ ñîñòîÿíèÿ, ñîîáùåííîãî êîíöåíòðàòîðîì. Ïîäòâåðæäåíèå î÷èùàåò ñîñòîÿíèå èçìåíåíèÿ äëÿ ýòîãî ïîðòà, ïîýòîìó ïîñëåäóþùèå ïåðåäà÷è äàííûõ ê êîíå÷íîé òî÷êå Èçìåíåíèÿ Ñîñòîÿíèÿ íå ñîîáùàþò ïðåäûäóùåå ñîáûòèå. Ýòî ïîçâîëÿåò ïðîöåññó ïîâòîðÿòüñÿ ïðè äàëüíåéøèõ èçìåíåíèÿõ (ñì. � REF _Ref333848694 \* MERGEFORMAT �Ðèñóíîê 11-19�.)
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Ðèñóíîê � STYLEREF 1 \n �11�-� SEQ Figure \* ARABIC �19�. Ìåòîä Îáðàáàòûâàþùèé Ñîñòîÿíèå Ïîðòà(Port Status Handling Method)

Áèòîâîå Ïîëå Èçìåíåíèÿ Ñîñòîÿíèÿ Êîíöåíòðàòîðà è Ïîðòà

Áèòîâîå Ïîëå Èçìåíåíèÿ Ñîñòîÿíèÿ Êîíöåíòðàòîðà è Ïîðòà, ïîêàçàííîå íà � REF _Ref330892799 \* MERGEFORMAT �Ðèñóíîê 11-20�, óêàçûâàåò, èñïûòàë ëè êîíöåíòðàòîð èëè ïîðò èçìåíåíèå ñîñòîÿíèÿ. Ýòî áèòîâîå ïîëå òàêæå óêàçûâàåò êàêîé ïîðò(û) èìåë èçìåíåíèå â ñîñòîÿíèè.(This bitmap also indicates which port(s) have had a change in status.) Êîíöåíòðàòîð âîçâðàùàåò ýòî çíà÷åíèå êîíå÷íîé òî÷êå Èçìåíåíèÿ Ñîñòîÿíèÿ. Êîíöåíòðàòîðû ñîîáùàþò ýòî çíà÷åíèå â âèäå áàéòîâ. Òî åñòü åñëè êîíöåíòðàòîð èìååò øåñòü ïîðòîâ, îí âîçâðàùàåò áàéò è â òå áèòû êîòîðûå îòâå÷àþò çà íå äîïóñòèìûå ïîðòû çàïèñûâàåò íóëè. Ñèñòåìíîå ïðîãðàììíîå îáåñïå÷åíèå çíàåò ÷èñëî ïîðòîâ íà êîíöåíòðàòîðå (ýòî çàïèñàíî â äåñêðèïòîðå êîíöåíòðàòîðà) è äåêîäèðóåò ñîîòâåòñòâåííî Áèòîâîå Ïîëå Èçìåíåíèÿ Ñîñòîÿíèÿ Êîíöåíòðàòîðà è Ïîðòà. Êîíöåíòðàòîð ñîîáùàåò ëþáûå èçìåíåíèÿ â ñîñòîÿíèè êîíöåíòðàòîðà â áèòå 0 Áèòîâîãî Ïîëÿ Èçìåíåíèÿ Ñîñòîÿíèÿ Êîíöåíòðàòîðà è Ïîðòà.

Ðàçìåð Áèòîâîãî Ïîëÿ Èçìåíåíèÿ Ñîñòîÿíèÿ Êîíöåíòðàòîðà èçìåíÿåòñÿ îò ìèíèìàëüíîãî ðàçìåðà â îäèí áàéò. Êîíöåíòðàòîðû ñîîáùàþò êîëè÷åñòâî áèòîâ ðàâíîå èìåþùèìñÿ ïîðòàì íà êîíöåíòðàòîðå, ïîä÷èíÿÿñü òðåáîâàíèþ ñòåïåíè äåòàëèçàöèè â áàéò (òî åñòü, óêëàäûâàÿñü â ìèíèìàëüíîå ÷èñëî áàéò).
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Ðèñóíîê � STYLEREF 1 \n �11�-� SEQ Figure \* ARABIC �20�. Áèòîâîå Ïîëå Èçìåíåíèÿ Ñîñòîÿíèÿ Êîíöåíòðàòîðà è Ïîðòà

Êîíå÷íàÿ òî÷êà Èçìåíåíèÿ Ñîñòîÿíèÿ â ëþáîå âðåìÿ îïðàøèâàåòñÿ õîñò êîíòðîëëåðîì è ïðè íàëè÷èè íåíóëåâûõ áèò Èçìåíåíèÿ Ñîñòîÿíèÿ, âîçâðàùàåòñÿ Áèòîâîå Ïîëå Èçìåíåíèÿ Ñîñòîÿíèÿ Êîíöåíòðàòîðà è Ïîðòà. Êîíöåíòðàòîðû ïðîèçâîäÿò âûáîðêó èçìåíåíèé â Êîíöå êàäðà (EOF2) ïðè ïîäãîòîâêå ê ïîòåíöèàëüíîé ïåðåäà÷å äàííûõ â ïîñëåäóþùåì êàäðå USB. Åñëè áûëî îáíàðóæåíî èçìåíåíèå, òî äàííûå áóäóò ïåðåìåùåíû ÷åðåç êîíå÷íóþ òî÷êó Èçìåíåíèÿ Ñîñòîÿíèÿ â ïîñëåäóþùåì êàäðå USB. Íà � REF _Ref330892571 \* MERGEFORMAT �Ðèñóíîê 11-21� ïîêàçàí ìåõàíèçì îñóùåñòâëÿþùèé âûáîðêó áèòîâ èçìåíåíèé ïîðòà è êîíöåíòðàòîðà.

� EMBED Visio.Drawing.3  ���

Ðèñóíîê � STYLEREF 1 \n �11�-� SEQ Figure \* ARABIC �21�.  Ïðèìåð Âûáîðêè Áèòà Èçìåíåíèÿ Êîíöåíòðàòîðà è  Ïîðòà

Êîíôèãóðàöèÿ Êîíöåíòðàòîðà

Êîíöåíòðàòîðû êîíôèãóðèðóþòñÿ ñ ïîìîùüþ ñòàíäàðòíûõ êîìàíä êîíôèãóðàöèè óñòðîéñòâà USB. Íå ñêîíôèãóðèðîâàííûé êîíöåíòðàòîð âåäåò ñåáÿ ïîäîáíî âñåì äðóãèì íå ñêîíôèãóðèðîâàííûì óñòðîéñòâàì, ÷òî êàñàåòñÿ òðåáîâàíèé ìîùíîñòè è àäðåñóåìîñòè. Íå ñêîíôèãóðèðîâàííûå êîíöåíòðàòîðû íå íàïðàâëÿþò ìîùíîñòü íà downstream ïîðòû.  Êîíôèãóðèðîâàíèå êîíöåíòðàòîðà ðàçðåøàåò ðàáîòàòü êîíå÷íîé òî÷êå Èçìåíåíèÿ Ñîñòîÿíèÿ. Ñèñòåìíîå ïðîãðàììíîå îáåñïå÷åíèå âûäàåò êîìàíäû êîíöåíòðàòîðó, ÷òîáû ïîäàòü è îòêëþ÷èòü ìîùíîñòü ïîðòà â ñîîòâåòñòâóþùåå âðåìÿ.

Ñèñòåìíîå ïðîãðàììíîå îáåñïå÷åíèå èññëåäóåò èíôîðìàöèþ äåñêðèïòîðà êîíöåíòðàòîðà ïåðåä êîíôèãóðàöèåé, ÷òîáû îïðåäåëèòü õàðàêòåðèñòèêè êîíöåíòðàòîðà. Èññëåäóÿ õàðàêòåðèñòèêè êîíöåíòðàòîðà, ñèñòåìíîå ïðîãðàììíîå îáåñïå÷åíèå ãàðàíòèðóåò, ÷òî ïðè çàïðåùåííîé òîïîëîãèè ìîùíîñòè íå ïðîèçîéäåò ïîäà÷à ïèòàíèÿ íà ïîðòû êîíöåíòðàòîðà, ÷òî ìîãëî áû íàðóøèòü òîïîëîãèþ ìîùíîñòè USB.

Ðåãóëèðîâàíèå Ìîùíîñòüþ Ïîðòà Êîíöåíòðàòîðà

Êîíöåíòðàòîðû ïîçâîëÿþò óïðàâëÿòü ìîùíîñòüþ ïîðòà ñèñòåìå õîñòà. Êàê îïèñàíî ïðåäâàðèòåëüíî, êîíöåíòðàòîðû ïîääåðæèâàþò ìîùíîñòü äëÿ êàæäîãî ïîðòà èëè  ðåæèì ãðóïïû, çàïèòûâàþùóþ downstream ïîðòû. Ïåðåêëþ÷åíèå ìîùíîñòè ïîðòà âûïîëíÿåòñÿ ñ ïîìîùüþ êîìàíä êîíöåíòðàòîðà, êîòîðûå îïðåäåëåíû íèæå. Êîíöåíòðàòîðû ñ ïåðåêëþ÷åíèåì ìîùíîñòè äëÿ êàæäîãî ïîðòà ìîãóò òàêæå äîïóñêàþò èñïîëüçîâàíèå ïåðåêëþ÷åíèå ìîùíîñòè â ðåæèìå ãðóïïû,  îïðåäåëÿÿ íåêîòîðîå çíà÷åíèå â ïîëå çàïðîñà â çàïðîñå ðåãóëèðîâàíèÿ ìîùíîñòè ïîðòà (îáðàòèòåñü ê îïðåäåëåíèþ çàïðîñà SetPortFeature (PORT_POWER) â Ðàçäåëå � REF _Ref346166519 \n �11.12.2.9�).  

Êîíöåíòðàòîðû ìîãóò ïðè æåëàíèè ìàñêèðîâàòü ðåãóëèðîâàíèå ìîùíîñòè â ðåæèìà ãðóïïû äëÿ íåêîòîðûõ ïîðòîâ. Ýòî ïîçâîëÿåò êîíöåíòðàòîðó íåçàâèñèìî óïðàâëÿòü ïåðåêëþ÷åíèåì ìîùíîñòè äëÿ íåêîòîðûõ ïîðòîâ, íåçàâèñèìî îò îáùèõ õàðàêòåðèñòèê ïåðåêëþ÷åíèÿ ïîðòà. Íàïðèìåð, ðàññìîòðèì êîíöåíòðàòîð ñ ïåðåêëþ÷åíèåì ìîùíîñòè ïîðòà â ðåæèìå ãðóïïû, êîòîðûé èìååò ïîñòîÿííî ïðèñîåäèíåííîå óñòðîéñòâî ê ïîðòó (“ ê âíåäðåííîìó ïîðò ”). Åñëè â ïîëå Ìàñêè Ðåãóëèðîâàíèÿ Ìîùíîñòüþ Ïîðòà äëÿ âíåäðåííîãî ïîðòà óêàçàíî, ÷òî ïåðåêëþ÷åíèå ìîùíîñòè ðåæèìà ãðóïïû çàìàñêèðîâàíî, ëþáûå êîìàíäû êîíöåíòðàòîðà, êîòîðûå óïðàâëÿþò ïîðòàìè â ðåæèìå ãðóïïû, íå áóäåò âîçäåéñòâîâàòü íà âíåäðåííûé ïîðò. 

Äåñêðèïòîðû

Äåñêðèïòîðû Êîíöåíòðàòîðà ïîëó÷àþòñÿ áàçèðóÿñü íà êàðêàñå óñòðîéñòâà USB. Äåñêðèïòîðû Êîíöåíòðàòîðà îïðåäåëÿþò óñòðîéñòâî êîíöåíòðàòîðà è ïîðòû íà ýòîì êîíöåíòðàòîðå. Õîñò îáðàùàåòñÿ ê äåñêðèïòîðàì êîíöåíòðàòîðà ÷åðåç ñîçäàâàåìûé ïî óìîë÷àíèþ êàíàë êîíöåíòðàòîðà.

USB Ñïåöèôèêàöèÿ (îáðàòèòåñü ê Ãëàâå 9) îïðåäåëÿåò ñëåäóþùèå äåñêðèïòîðû:

Óñòðîéñòâà

Êîíôèãóðàöèè 

Èíòåðôåéñà

Êîíå÷íîé òî÷êè

Ñòðîêîâûé (íåîáÿçàòåëüíûé)

Êëàññ êîíöåíòðàòîðà îïðåäåëÿåò äîïîëíèòåëüíûå äåñêðèïòîðû (îáðàòèòåñü ê Ðàçäåëó 11.11.2). Êðîìå òîãî,  â êàðêàñå óñòðîéñòâà USB äîïóñòèìû îïðåäåëåííûå ïðîäàâöîì äåñêðèïòîðû. Êîíöåíòðàòîðû ïîääåðæèâàþò ñòàíäàðòíûå êîìàíäû óñòðîéñòâà USB êàê îïðåäåëåíî â Ãëàâå 9.

Ñòàíäàðòíûå Äåñêðèïòîðû

Êëàññ êîíöåíòðàòîðà ïðåäîïðåäåëÿåò íåêîòîðûå ïîëÿ â ñòàíäàðòíûõ  äåñêðèïòîðàõ USB. Äðóãèå ïîëÿ èëè çàâèñÿò îò ðåàëèçàöèè èëè íå ïðèìåíèìû â ýòîì êëàññå.

Îáðàòèòå âíèìàíèå: Äëÿ äåñêðèïòîðîâ è ïîëåé, ïîêàçàííûõ íèæå, áèòû â ïîëå îðãàíèçîâàíû â ðåæèìå ìëàäøèìè ðàçðÿäàìè âïåðåä; òî åñòü ðàñïîëîæåíèå áèòà 0 - ñàìûé ìëàäøèé áèò è ðàñïîëîæåíèå áèòà 8 - ñòàðøèé çíà÷àùèé áèò çíà÷åíèÿ áàéòà.

Äåñêðèïòîð Óñòðîéñòâà

	bDeviceClass				=	HubClass

	bDeviceSubClass			=	HubSubClass

	wMaxPacketSize0		=	8 bytes

Äåñêðèïòîð Èíòåðôåéñà

	bNumEndpoints			=	1

	bInterface					=	1

Äåñêðèïòîð Êîíôèãóðàöèè

MaxPower				=	Ìàêñèìàëüíîå êîëè÷åñòâî ìîùíîñòè îò øèíû êîòîðîå �  								ïîòðåáëÿåò êîíöåíòðàòîð â ýòîé êîíôèãóðàöèè.

Äåñêðèïòîð Êîíå÷íîé Òî÷êè (äëÿ Êîíå÷íîé Òî÷êè Èçìåíåíèÿ Ñîñòîÿíèÿ)

	bEndpointAddress		=	Çàâèñèò îò ðåàëèçàöèè

	wMaxPacketSize			=	Çàâèñèò îò ðåàëèçàöèè

	bmAttributes				=	Íàïðàâëåíèå = In, Òèï Ïåðåäà÷è = Ïðåðûâàíèå (0b00000111 )

	bInterval					=	0xFF (Ìàêñèìàëüíî äîïóñòèìûé èíòåðâàë)

Äðàéâåð êëàññà êîíöåíòðàòîðà èçâëåêàåò êîíôèãóðàöèþ óñòðîéñòâà îò ñèñòåìíîãî ïðîãðàììíîãî îáåñïå÷åíèÿ õîñòà, èñïîëüçóÿ çàïðîñ óñòðîéñòâà GetDescriptor. Ïåðâûé äåñêðèïòîð êîíå÷íîé òî÷êè, âîçâðàùåííûé íà çàïðîñ GetDescriptor, ïî ñïåöèôèêàöèè, äåñêðèïòîð êîíå÷íîé òî÷êè Èçìåíåíèÿ Ñîñòîÿíèÿ. Êîíöåíòðàòîðû ìîãóò îïðåäåëÿòü äîïîëíèòåëüíûå êîíå÷íûå òî÷êè âíå ìèíèìóìà, òðåáóåìîãî â ýòîì îïðåäåëåíèè êëàññà. Îäíàêî, êîíöåíòðàòîðû, ñîãëàñîâàííûå ñ ýòèì ñòàíäàðòíûì êëàññîì âñåãäà âîçâðàùàþò êîíå÷íóþ òî÷êó Èçìåíåíèÿ Ñîñòîÿíèÿ êàê ïåðâûé äåñêðèïòîð êîíå÷íîé òî÷êè â ñòàíäàðòíîì èíòåðôåéñå.

Îïðåäåëåííûå Êëàññîì Äåñêðèïòîðû

Äåñêðèïòîð Êîíöåíòðàòîðà



Òàáëèöà � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �9�.  Äåñêðèïòîð Êîíöåíòðàòîðà

Ñìåùåíèå�Ïîëå�Ðàçìåð�Îïèñàíèå��0�bDescLength�1�×èñëî áàéòîâ â ýòîì äåñêðèïòîðå, âêëþ÷àÿ ýòîò áàéò.��1�bDescriptorType�1�Òèï Äåñêðèïòîðà��2�bNbrPorts�1�×èñëî downstream ïîðòîâ, êîòîðûå ïîääåðæèâàåò ýòîò êîíöåíòðàòîð.��3�wHubCharacteristics�2�D1..D0: Ðåæèì Ïåðåêëþ÷åíèÿ Ìîùíîñòè

	00 - Ñîâìåñòíîå ïåðåêëþ÷åíèå ìîùíîñòè (ìîùíîñòü âñåõ�		 ïîðòîâ çà ðàç)

	01 -	 Èíäèâèäóàëüíîå ïåðåêëþ÷åíèå ìîùíîñòè ó ïîðòà

	1X - Ïåðåêëþ÷åíèå ìîùíîñòè îòñóòñòâóåò (ïîðòû âñåãäà ïîä�		 ïèòàíèå, êîãäà êîíöåíòðàòîð âêëþ÷åí è âûêëþ÷åíû, êîãäà �		 êîíöåíòðàòîð âûêëþ÷åí).

D2:	 Èäåíòèôèöèðóåò Ñîñòàâíîå Óñòðîéñòâî

	0 -	Êîíöåíòðàòîð - íå ÷àñòü ñîñòàâíîãî óñòðîéñòâà

	1 -	Êîíöåíòðàòîð - ÷àñòü ñîñòàâíîãî óñòðîéñòâà

D4..D3:	Ðåæèì Çàùèòû îò Ñâåðõòîêîâ

	00 -	 Ãëîáàëüíàÿ Çàùèòà îò Ñâåðõòîêîâ. Êîíöåíòðàòîð �		 ñîîáùàåò î ñâåðõòîêå êàê ñóììèðîâàíèå âñåõ �		 òîêîâ ïîðòîâ, áåç ïðåðûâàíèÿ ñîñòîÿíèå�		 ñâåðõòîêà èíäèâèäóàëüíîãî ïîðòà.

	01 -	 Èíäèâèäóàëüíàÿ äëÿ Ïîðòà Çàùèòà îò Ñâåðõòîêîâ. �		 Êîíöåíòðàòîð ñîîáùàåò î ñâåðõòîêå íà áàçèñà êàæäîãî �		 ïîðòà. Êàæäûé ïîðò èìååò èíäèêàòîð ñâåðõòîêà.

	1X - Íåò Çàùèòû îò Ñâåðõòîêîâ. Ýòà îïöèÿ �		 ïîçâîëåíà òîëüêî äëÿ ïèòàþùèõñÿ îò øèíû �		 êîíöåíòðàòîðîâ, â êîòîðûõ íå ðåàëèçîâàíà çàùèòà îò  �		 ñâåðõòîêîâ.

D15..D5: Çàðåçåðâèðîâàíû��5�bPwrOn2PwrGood�1�Âðåìÿ (â 2 ìñ èíòåðâàëàõ) îò ìîìåíòà íà÷àëà ïîñëåäîâàòåëüíîñòè ïîäà÷è ìîùíîñòè íà ïîðò, äî óñòàíîâëåíèÿ íîðìàëüíîé ìîùíîñòè íà ýòîì ïîðòå. Ñèñòåìíîå ïðîãðàììíîå îáåñïå÷åíèå èñïîëüçóåò ýòî çíà÷åíèå, ÷òîáû îïðåäåëèòü, êàê äîëãî æäàòü ïåðåä îáðàùåíèåì ê çàïèòàíîìó ïîðòó .��6�bHubContrCurrent�1�Ìàêñèìàëüíûå òðåáîâàíèÿ ïî òîêó ê ýëåêòðîíèêè êîíòðîëëåðà êîíöåíòðàòîðà â mA.��7�DeviceRemovable�Ïåðåìåííàÿ çàâèñÿùàÿ îò ÷èñëà ïîðòîâ íà êîíöåíòðàòîðå�Óêàçûâàåò, èìååò ëè ïîðò ñìåííîå ïðèñîåäèíåííîå óñòðîéñòâî. Åñëè ïðèñîåäèíåíî ê ïîðòó íå-ñìåííîå óñòðîéñòâî, òîò ïîðò íèêîãäà íå áóäåò ïîëó÷àòü âñòàâêó óâåäîìëåíèå èçìåíåíèÿ.( an insertion change notification.) Ýòî ïîëå ñîîáùàåòñÿ ñî ñòåïåíüþ äåòàëèçàöèè â áàéò. Â áàéòå, åñëè ïîðò íå ñóùåñòâóåò äëÿ äàííîé ïîçèöèè, â ïîëå ïðåäñòàâëÿþùåãî õàðàêòåðèñòèêè ïîðòà âîçâðàùàåòñÿ “0”.

Îïðåäåëåíèå áèòà:

	0 - Ñìåííîå óñòðîéñòâî

	1 - Íå ñìåííîå óñòðîéñòâî(ïîñòîÿííî ïðèñîåäèíåíî)

Ýòî áèòîâîå ïîëå îïðåäåëÿåò ñîîòâåòñòâèå èíäèâèäóàëüíûõ ïîðòîâ íà êîíöåíòðàòîðå:

Bit 0: Ðåçåðâèðîâàí äëÿ áóäóùåãî èñïîëüçîâàíèÿ

Bit 1: Ïîðò 1

Bit 2: Ïîðò 2

È ò.ä.

Áèò n: Ïîðò n (Â çàâèñèìîñòè îò ðåàëèçàöèè, ìàêñèìóì äî 255 ïîðòîâ).��Variable�PortPwrCtrlMask�Ïåðåìåííàÿ çàâèñÿùàÿ îò ÷èñëà ïîðòîâ íà êîíöåíòðàòîðå�Óêàçûâàåò, âîçäåéñòâóåò èëè íåò íà ïîðò çàïðîñ ðåãóëèðîâàíèÿ ìîùíîñòè â ðåæèìå ãðóïïû. Ïîðòû, êîòîðûå èìåþò â ñâîåì ïîëå åäèíèöó âñåãäà, òðåáóþò çàïðîñ SetPortFeature (PORT_POWER), ÷òîáû óïðàâëÿòü ñîñòîÿíèåì ìîùíîñòè ïîðòà.

Îïðåäåëåíèå áèò:

	0 - 	Ïîðò íå çàìàñêèðîâàí íà âîçìîæíîñòü óïðàâëåíèÿ�		ìîùíîñòüþ â ðåæèìå ãðóïïû.

	1 - 	Íà ïîðò íå âîçäåéñòâóþò êîìàíäû óïðàâëåíèÿ ìîùíîñòüþ			â ðåæèìå ãðóïïû. Êîìàíäû äîëæíû áûòü ïîñëàíû�		ýòîìó ïîðòó, ÷òîáû ïåðåêëþ÷èòüñÿ ìîùíîñòü âêë. è âûêë.

Ýòî áèòîâîå ïîëå îïðåäåëÿåò ñîîòâåòñòâèå èíäèâèäóàëüíûõ ïîðòîâ íà êîíöåíòðàòîðå:

Bit 0: Ðåçåðâèðîâàí äëÿ áóäóùåãî èñïîëüçîâàíèÿ

Bit 1: Ïîðò 1

Bit 2: Ïîðò 2

È ò.ä.

Áèò n: Ïîðò n (Â çàâèñèìîñòè îò ðåàëèçàöèè, ìàêñèìóì äî 255 ïîðòîâ).���Çàïðîñû

Ñòàíäàðòíûå Çàïðîñû

Òàáëèöà � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �10�.   Îòâåòû Êîíöåíòðàòîðà íà Ñòàíäàðòíûå Çàïðîñû Óñòðîéñòâà

bRequest�Îòâåò Êîíöåíòðàòîðà��clear_feature�Ñòàíäàðòíûé��GET_CONFIGURATION�Ñòàíäàðòíûé��GET_DESCRIPTOR�Ñòàíäàðòíûé��GET_INTERFACE�Íåîáÿçàòåëüíûé.  Êîíöåíòðàòîðû òðåáóþò ïîääåðæèâàòü òîëüêî îäèí èíòåðôåéñ��GET_STATUS�Ñòàíäàðòíûé��SET_ADDRESS�Ñòàíäàðòíûé��SET_CONFIGURATION�Ñòàíäàðòíûé��SET_DESCRIPTOR�Íåîáÿçàòåëüíûé��set_feature�Ñòàíäàðòíûé��SET_INTERFACE�Íåîáÿçàòåëüíûé. Êîíöåíòðàòîðû òðåáóþò ïîääåðæèâàòü òîëüêî îäèí èíòåðôåéñ��synch_frame�Íåîáÿçàòåëüíûé. Êîíöåíòðàòîðû òðåáóþò ïîääåðæèâàòü òîëüêî îäèí èíòåðôåéñ��Çàïðîñû îïðåäåëåííûå êëàññîì

Êëàññ êîíöåíòðàòîðà îïðåäåëÿåò çàïðîñû, íà êîòîðûå äîëæíû îòâå÷àòü âñå êîíöåíòðàòîðû.

Òàáëèöà � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �11�.  Çàïðîñû Êëàññà Êîíöåíòðàòîðà

Çàïðîñ�bmRequestType�bRequest�wValue�wIndex�wLength�Äàííûå��ClearHubFeature�00100000B�CLEAR_ FEATURE�Ñåëåêòîð Âîçìîæíîñòè�Íóëü�Íóëü�Íåò��ClearPortFeature�00100011B�CLEAR_ FEATURE�Ñåëåêòîð Âîçìîæíîñòè�Ïîðò�Íóëü�Íåò��GetBusState�10100011B�get_ state�Íóëü�Ïîðò�Îäèí�Ñîñòîÿíèå Ïîðòà Øèíû��GetHubDescriptor�10100000B�get_DESCRIPTOR�Òèï è Èíäåêñ Äåñêðèïòîðà�Íóëü èëè ÿçûêîâîé ID�Äëèíà Äåñêðèïòîðà�Äåñêðèïòîð��GetHubStatus�10100000B�GET_ STATUS�Íóëü�Íóëü�×åòûðå�Èíäèêàòîðû Ñîñòîÿíèÿ Êîíöåíòðàòîðà è Èçìåíåíèé��GetPortStatus�10100011B�GET_ STATUS�Íóëü�Ïîðò�×åòûðå�Èíäèêàòîðû Ñîñòîÿíèÿ Ïîðò è Èçìåíåíèé��SetHubDescriptor�00100000B�SET_DESCRIPTOR�Òèï è Èíäåêñ Äåñêðèïòîðà �Íóëü èëè ÿçûêîâîé ID�Äëèíà Äåñêðèïòîðà�Äåñêðèïòîð��SetHubFeature�00100000B�set_ feature�Ñåëåêòîð Âîçìîæíîñòè�Íóëü�Íóëü�Íåò��SetPortFeature�00100011B�set_ feature�Ñåëåêòîð Âîçìîæíîñòè�Ïîðò�Íóëü�Íåò��

Òàáëèöà � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �12�.  Êîäû Çàïðîñà Êëàññà Êîíöåíòðàòîðà

bRequest�Çíà÷åíèå��get_ status�0��clear_ feature�1��get_state�2��set_ feature�3��Çàðåçåðâèðîâàíû äëÿ áóäóùåãî èñïîëüçîâàíèÿ�4-5��get_descriptor�6��set_descriptor�7��

Ñëåäóþùåå ñåëåêòîðû âîçìîæíîñòè äîïóñòèìû äëÿ êëàññà êîíöåíòðàòîðà. Ñì. GetHubStatus è GetPortStatus äëÿ îïèñàíèÿ âîçìîæíîñòåé.

Òàáëèöà � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �13�.  Ñåëåêòîðû Âîçìîæíîñòè Êëàññà Êîíöåíòðàòîðà

 �Ïîëó÷àòåëü�Çíà÷åíèå��c_hub_local_power�Êîíöåíòðàòîð�0��c_hub_over_current�Êîíöåíòðàòîð�1��port_connection�Ïîðò�0��port_enable�Ïîðò�1��port_suspend�Ïîðò�2��port_over_current�Ïîðò�3��port_reset�Ïîðò�4��port_power�Ïîðò�8��port_low_speed�Ïîðò�9��c_port_connection�Ïîðò�16��c_port_enable�Ïîðò�17��c_port_suspend�Ïîðò�18��c_port_over_current�Ïîðò�19��c_port_reset�Ïîðò�20��

Î÷èñòêà Âîçìîæíîñòè Êîíöåíòðàòîðà

Ýòîò çàïðîñ ñáðàñûâàåò çíà÷åíèå, ñîîáùåííîå â ñîñòîÿíèè êîíöåíòðàòîðà.

BmRequestType�bRequest�wValue�wIndex�wLength�Äàííûå��00100000B�clear_ feature�Ñåëåêòîð Âîçìîæíîñòè�Íóëü�Íóëü�Íåò��

Î÷èñòêà âîçìîæíîñòè îòêëþ÷àåò ýòó âîçìîæíîñòü; îáðàòèòåñü ê � REF _Ref346167981 \* MERGEFORMAT �Òàáëèöà 11-13� äëÿ îïðåäåëåíèé ñåëåêòîðà âîçìîæíîñòè. Åñëè ñåëåêòîð âîçìîæíîñòè ñâÿçàí ñ èíäèêàòîðîì èçìåíåíèÿ, î÷èñòêà ýòîãî èíäèêàòîðà ïîäòâåðäèò èçìåíåíèå. È C_HUB_LOCAL_POWER è C_HUB_OVER_CURRENT ìîãóò áûòü ïîäòâåðæäåíû, èñïîëüçóÿ ýòîò çàïðîñ.

Î÷èñòêà Âîçìîæíîñòè Ïîðòà

Ýòîò çàïðîñ ñáðàñûâàåò çíà÷åíèå, ñîîáùåííîå â ñîñòîÿíèè ïîðòà.

BmRequestType�bRequest�wValue�wIndex�wLength�Äàííûå��00100011B�clear_ feature�Ñåëåêòîð Âîçìîæíîñòè�Ïîðò�Íóëü�Íåò��Íîìåð ïîðòà äîëæåí áûòü äîïóñòèìûì íîìåðîì ïîðòà äëÿ ýòîãî êîíöåíòðàòîðà, áîëüøèé ÷åì íóëü.

Î÷èñòêà âîçìîæíîñòè îòêëþ÷àåò ýòó âîçìîæíîñòü; îáðàòèòåñü ê � REF _Ref346167981 \* MERGEFORMAT �Òàáëèöà 11-13� äëÿ îïðåäåëåíèé ñåëåêòîðà âîçìîæíîñòè. Åñëè ñåëåêòîð âîçìîæíîñòè ñâÿçàí ñ èíäèêàòîðîì èçìåíåíèÿ, î÷èñòêà ýòîãî èíäèêàòîðà ïîäòâåðäèò èçìåíåíèå. Èçìåíåíèÿ â ñîåäèíåííîì, íåáëîêèðîâàííîì, ïîäâåøåííîì, ñáðîøåííîì, è ñîñòîÿíèè ñâåðõòîêà ïîäòâåðæäàåòñÿ, èñïîëüçóÿ ýòîò çàïðîñ.(Changes in connection, enable, suspend, reset, and over-current status are acknowledged using this request.)

Î÷èñòêà âîçìîæíîñòè PORT_SUSPEND âûçûâàåò èíèöèàëèçèðîâàííîå õîñòîì âîçîáíîâëåíèå íà îïðåäåëåííîì ïîðòå. Î÷èñòêà âîçìîæíîñòè PORT_ENABLE çàñòàâëÿåò ïîðò áûòü çàáëîêèðîâàííûì. Î÷èñòêà âîçìîæíîñòè PORT_POWER çàñòàâëÿåò ïîðò áûòü îòêëþ÷åííûì îò ïèòàíèÿ, ïîä÷èíÿÿñü îãðàíè÷åíèÿì ìåòîäà ïåðåêëþ÷åíèÿ ìîùíîñòè êîíöåíòðàòîðà. Åñëè êîíöåíòðàòîð èñïîëüçóåò ãðóïïîâîå ïåðåêëþ÷åíèå ìîùíîñòè, äîëæíû áûòü çàïðîñû êî âñåì ïîðòàì íà âûêëþ÷åíèå ïèòàíèÿ ïðåæäå ÷åì îíî áóäåò ôàêòè÷åñêè îòêëþ÷åíî.

Ïîëó÷åíèå Ñîñòîÿíèÿ Øèíû

Ýòî íåîáÿçàòåëüíûé äèàãíîñòè÷åñêèé çàïðîñ ê ïîðòó êîòîðûé ÷èòàåò çíà÷åíèå ñîñòîÿíèÿ øèíû, â ïîñëåäíåì EOF2.

BmRequestType�bRequest�wValue�wIndex�wLength�Äàííûå��10100011B�get_ state�Íóëü�Ïîðò�Îäèí�Ñîñòîÿíèå Ïîðòà Øèíû ��

Íîìåð ïîðòà äîëæåí áûòü äîïóñòèìûì íîìåðîì ïîðòà äëÿ ýòîãî êîíöåíòðàòîðà, áîëüøèé ÷åì íóëü.

Êîíöåíòðàòîðû ìîãóò ðåàëèçîâûâàòü íåîáÿçàòåëüíîå äèàãíîñòè÷åñêîå ñðåäñòâî, êîòîðîå îáëåã÷èò îòëàäêó ñèñòåìû. Êîíöåíòðàòîðû ðåàëèçîâûâàþò ýòî ñðåäñòâî ÷åðåç ýòîò íåîáÿçàòåëüíûé çàïðîñ. Ýòà äèàãíîñòè÷åñêàÿ âîçìîæíîñòü îáåñïå÷èâàåòñÿ ïðåäñòàâëåíèåì ñîñòîÿíèÿ øèíû USB, êîòîðîå âûáèðàåòñÿ â ïîñëåäíåé îòìåòêå âûáîðêè EOF2.

Êîíöåíòðàòîðû, êîòîðûå âûïîëíÿþò ýòó äèàãíîñòè÷åñêóþ âîçìîæíîñòü, äîëæíû ñîõðàíèòü ñîñòîÿíèå øèíû â êàæäîì ñîñòîÿíèè EOF2, ïðè ïîäãîòîâêå ê ïîòåíöèàëüíîìó çàïðîñó â ñëåäóþùåì êàäðå USB.

Äàííûå âîçâðàùàþòñÿ ïî áèòíî ñëåäóþùèì ñïîñîáîì. Çíà÷åíèå ñèãíàëà D- âîçâðàùàåòñÿ â ïîëå â áèòå 0. Çíà÷åíèå ñèãíàëà D+ âîçâðàùàåòñÿ â ïîëå â áèòå 1.(The value of the D- signal is returned in the field in bit 0.  The value of the D+ signal is returned in the field in bit 1.) Áèòû 2-7 çàðåçåðâèðîâàíû äëÿ áóäóùåãî èñïîëüçîâàíèÿ è ñáðîøåíû â íóëü.

Êîíöåíòðàòîðû, êîòîðûå íå ïîääåðæèâàþò ýòîò çàïðîñ, îòâå÷àþò stall.

Ïîëó÷åíèå Äåñêðèïòîðà Êîíöåíòðàòîðà

Ýòîò çàïðîñ âîçâðàùàåò äåñêðèïòîð êîíöåíòðàòîðà.

bmRequestType�bRequest�wValue�wIndex�wLength�Data��10100000B�get_descriptor�Òèï è Èíäåêñ Äåñêðèïòîðà�Íóëü�Äëèíà Äåñêðèïòîðà �Äåñêðèïòîð

��

Çàïðîñ GetDescriptor ê äåñêðèïòîðó êëàññà êîíöåíòðàòîðà, ïðèäåðæèâàåòñÿ òîé æå ñàìîé ìîäåëè ýêñïëóàòàöèè ÷òî è ñòàíäàðòíûé çàïðîñ GetDescriptor (îáðàòèòåñü ê Ãëàâå 9). Ñòàíäàðòíûé äåñêðèïòîð êîíöåíòðàòîðà îáîçíà÷àåòñÿ íóëåâûì òèïîì äåñêðèïòîðà. Òðåáóåòñÿ ÷òîáû âî âñåõ êîíöåíòðàòîðàõ áûë ðåàëèçîâàí îäèí äåñêðèïòîð êîíöåíòðàòîðà, ñ íóëåâûì èíäåêñîì äåñêðèïòîðà.

Ïîëó÷åíèå Ñîñòîÿíèÿ Êîíöåíòðàòîðà

Ýòîò çàïðîñ âîçâðàùàåò òåêóùåå ñîñòîÿíèå êîíöåíòðàòîðà è ñîñòîÿíèÿ, êîòîðûå èçìåíÿëèñü íà÷èíàÿ ñ ïðåäûäóùåãî ïîäòâåðæäåíèÿ.

bmRequestType�bRequest�wValue�wIndex�wLength�Äàííûå��10100000B�get_ status�Íóëü�Íóëü�×åòûðå�Èíäèêàòîðû Ñîñòîÿíèÿ Êîíöåíòðàòîðà è Èçìåíåíèé��

Ïåðâîå ñëîâî äàííûõ ñîäåðæèò wHubStatus (îáðàòèòåñü ê � REF _Ref332174928 \* MERGEFORMAT �Òàáëèöà 11-14�). Âòîðîå ñëîâî äàííûõ ñîäåðæèò wHubChange (îáðàòèòåñü ê � REF _Ref332175024 \* MERGEFORMAT �Òàáëèöà 11-15�).

Âîçâðàùàåìûå ïîëÿ îðãàíèçîâàíû òàê, ÷òîáû ïîçâîëèòü ñèñòåìíîìó ïðîãðàììíîìó îáåñïå÷åíèþ îïðåäåëÿòü, êàêîå èç ñîñòîÿíèé èçìåíèëîñü. Ðàñïîëîæåíèå áèò â wHubStatus è wHubChange ïîëÿõ âçàèìíî-îäíîçíà÷íîì ñîîòâåòñòâóþò äðóã äðóãó, ãäå ýòî âîçìîæíî.

Ëîêàëüíàÿ ìîùíîñòü è èçìåíåíèÿ ñâåðõòîêà ïîäòâåðæäàþòñÿ, èñïîëüçóÿ çàïðîñ ClearHubFeature.

Òàáëèöà � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �14�.  Ïîëå Ñîñòîÿíèÿ Êîíöåíòðàòîðà, wHubStatus

ÁÈÒ�ÎÏÈÑÀÍÈÅ��0�Ñîñòîÿíèå Ëîêàëüíîãî Ïèòàíèÿ:  Â ýòîì ñîñòîÿíèè ïèòàíèå ïîäàåòñÿ ëîêàëüíî.



 Ýòî ïîëå ïðèìåíÿåòñÿ òîëüêî â êîíöåíòðàòîðàõ ñ íåçàâèñèìûì ïèòàíèåì , ÷åé Ìîäóëü Óïðàâëåíèÿ Èíòåðôåéñîì USB (SIE) ÿâëÿåòñÿ ïèòàþùèìñÿ îò øèíû èëè â êîíöåíòðàòîðàõ, êîòîðûå ïîääåðæèâàþò êîíôèãóðàöèè èëè íåçàâèñèìîãî ïèòàíèÿ èëè ïèòàíèÿ îò øèíû. Ýòî ïîëå âîçâðàùàåòñÿ êàê ðåçóëüòàò èçìåíåíèÿ èñòî÷íèêà ïèòàíèÿ êîíöåíòðàòîðà. Ýòî ïîëå ñîîáùàåò, ÿâëÿåòñÿ ëè ëîêàëüíàÿ ìîùíîñòü óäîâëåòâîðèòåëüíîé. Ýòî ïîëå ïîçâîëÿåò ñèñòåìíîìó ïðîãðàììíîìó îáåñïå÷åíèþ îïðåäåëÿòü ïðè÷èíó äëÿ óäàëåíèÿ ìîùíîñòè îò óñòðîéñòâ, ïðèñîåäèíåííûõ ê ýòîìó êîíöåíòðàòîðó èëè ðåàãèðîâàòü íà èçìåíåíèå ñîñòîÿíèÿ ëîêàëüíîãî ïèòàíèÿ.



	Åñëè êîíöåíòðàòîð íå ïîääåðæèâàåò ýòó âîçìîæíîñòü, ýòî ïîëå ÇÀÐÅÇÅÐÂÈÐÎÂÀÍÎ è ñëåäóþùèå íèæå çà îïðåäåëåíèåì áèòû ÇÀÐÅÇÅÐÂÈÐÎÂÀÍÛ.



	 Ýòî ïîëå ñîîáùàåò ñîñòîÿíèå ïèòàíèÿ SIE è îñòàòêà îò êîíöåíòðàòîðà.(This field reports the power status for the SIE and the remainder of the hub.)

		0 = Ëîêàëüíîå ïèòàíèå â íîðìå

		1 = Ëîêàëüíîå ïèòàíèå ïîòåðÿíî (íåàêòèâíî)

��1�Èíäèêàòîð Ñâåðõòîêà:  Ýòî ïîëå òîëüêî ïðèìåíÿåòñÿ â êîíöåíòðàòîðàõ, êîòîðûå ñîîáùàþò óñëîâèÿ ñâåðõòîêà â ãëîáàëüíîì áàçèñå êîíöåíòðàòîðà (global hub basis)(ñîîáùàåòñÿ â Äåñêðèïòîðå Êîíöåíòðàòîðà ).  



Åñëè êîíöåíòðàòîð íå ñîîáùàåò î ñâåðõòîêå â ãëîáàëüíîì áàçèñå êîíöåíòðàòîðà, ýòî ïîëå ÇÀÐÅÇÅÐÂÈÐÎÂÀÍÎ è ñëåäóþùèå íèæå çà îïðåäåëåíèåì áèòû ÇÀÐÅÇÅÐÂÈÐÎÂÀÍÍÛ.(If the hub does not report over-current on a global hub basis,  )

	

Ýòî ïîëå óêàçûâàåò, ÷òî ñóììà òîêîâ âñåõ ïîðòîâ ïðåâûñèëà îïðåäåëåííûé ìàêñèìóì, è ìîùíîñòü îò âñåõ ïîðòîâ áûëà îòêëþ÷åíà. Äëÿ áîëåå äåòàëüíîãî îçíàêîìëåíèÿ ñ Çàùèòîé îò ñâåðõòîêîâ, îáðàòèòåñü ê Ðàçäåëó 7.2.1.2.1.



Ýòî ïîëå óêàçûâàåò âîçíèêíîâåíèå óñëîâèÿ ñâåðõòîêà ïî ñóììå òîêîâ  ïîòðåáëÿåìûõ âñåìè ïîðòàìè.

		0 = Âñå îïåðàöèè ñ ìîùíîñòüþ â íîðìå

		1 = Óñëîâèå ñâåðõòîêà ñóùåñòâóåò íà øèðîêîì áàçèñå êîíöåíòðàòîðà(hub-wide basis)��2-15�Çàðåçåðâèðîâàíû

Ýòè áèòû ïðè ÷òåíèè âîçâðàùàþò 0.��

Òàáëèöà � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �15�.  Ïîëå Èçìåíåíèÿ Êîíöåíòðàòîðà, wHubChange

ÁÈÒ�ÎÏÈÑÀÍÈÅ��0�Èçìåíåíèå Ñîñòîÿíèÿ Ëîêàëüíîãî Ïèòàíèÿ: (c_hub_local_power) Îí ñîîòâåòñòâóåò Áèò 0 Ëîêàëüíîãî Ñîñòîÿíèÿ Ïèòàíèÿ, îïèñàííîãî âûøå. Ýòî ïîëå òîëüêî ïðèìåíÿåò â ëîêàëüíî ïèòàþùèõñÿ (òî åñòü, ñ íåçàâèñèìûì ïèòàíèåì) êîíöåíòðàòîðàõ, ÷üè Ìîäóëü Óïðàâëåíèÿ Èíòåðôåéñîì USB (SIE) ÿâëÿåòñÿ ïèòàþùåéñÿ îò øèíû, èëè â êîíöåíòðàòîðàõ, êîòîðûå ïîääåðæèâàþò êîíôèãóðàöèè èëè ñ íåçàâèñèìûì ïèòàíèåì èëè ïèòàþùèåñÿ îò øèíû. Ýòî ïîëå âîçâðàùàåòñÿ êàê ðåçóëüòàò èçìåíåíèÿ èñòî÷íèêà ïèòàíèÿ êîíöåíòðàòîðà.



	 Åñëè êîíöåíòðàòîð íå ïîääåðæèâàåò ýòó âîçìîæíîñòü, òî ýòî ïîëå ÇÀÐÅÇÅÐÂÈÐÎÂÀÍÎ è ñëåäóþùèå íèæå çà îïðåäåëåíèåì áèòû ÇÀÐÅÇÅÐÂÈÐÎÂÀÍÛ.



	 Ýòî ïîëå ñîîáùàåò, ïðîèçîøëî ëè èçìåíåíèå â ñîñòîÿíèåì ëîêàëüíîãî ïèòàíèÿ.

	0 = Íå ïðîèçîøëî íèêàêîãî èçìåíåíèÿ â Ñîñòîÿíèè Ëîêàëüíîãî Ïèòàíèÿ�1 =Ñîñòîÿíèå Ëîêàëüíîãî Ïèòàíèÿ èçìåíèëîñü��1�Èçìåíåíèå Èíäèêàòîðà Ñâåðõòîêà: (c_hub_over_current)  Îíî ñîîòâåòñòâóåò Áèòó 1 Èíäèêàòîðà Ñâåðõòîêà, îïèñàííîìó âûøå. Ýòî ïîëå ïðèìåíÿåòñÿ òîëüêî â êîíöåíòðàòîðàõ, êîòîðûå ñîîáùàþò îá óñëîâèè ñâåðõòîêà â ãëîáàëüíîì áàçèñå êîíöåíòðàòîðà(global hub basis) (ñîîáùàåòñÿ â Äåñêðèïòîðå Êîíöåíòðàòîðà).



Åñëè êîíöåíòðàòîð íå ñîîáùàåò î ñâåðõòîêå ê ãëîáàëüíîì áàçèñå êîíöåíòðàòîðà, ýòî ïîëå ÇÀÐÅÇÅÐÂÈÐÎÂÀÍÎ è ñëåäóþùèå íèæå çà îïðåäåëåíèåì áèòû ÇÀÐÅÇÅÐÂÈÐÎÂÀÍÛ.



Ýòî ïîëå ñîîáùàåò, ïðîèçîøëî ëè èçìåíåíèå â Èíäèêàòîðå Ñâåðõòîêà. Ýòî ïîëå óñòàíîâëåíî òîëüêî, åñëè ïðîèçîøëî óñëîâèå ñâåðõòîêà (òî åñòü, ïîäòâåðæäåíèå ýòîãî èçìåíåíèÿ ñèñòåìíûì ïðîãðàììíûì îáåñïå÷åíèåì íå âûçîâåò ñîîáùåíèå î äðóãîì èçìåíåíèè).

	0 = Íå ïðîèçîøëî íèêàêîãî èçìåíåíèå â Èíäèêàòîðå Ñâåðõòîêà�1 = Èíäèêàòîð Ñâåðõòîêà èçìåíèëñÿ (òî åñòü, ïðîèçîøëî óñëîâèå ñâåðõòîêà).��2-15�Çàðåçåðâèðîâàíû

Ýòè áèòû ïðè ÷òåíèè âîçâðàùàþò 0.��

Ïîëó÷åíèå Ñîñòîÿíèÿ Ïîðòà

Ýòîò çàïðîñ âîçâðàùàåò òåêóùåå ñîñòîÿíèå ïîðòà è ñîñòîÿíèÿ, êîòîðûå èçìåíèëèñü íà÷èíàÿ ñ ïðåäûäóùåãî ïîäòâåðæäåíèÿ.

BmRequestType�bRequest�wValue�wIndex�wLength�Äàííûå��10100011B�get_status�Íóëü�Ïîðò�×åòûðå�Èíäèêàòîðû Ñîñòîÿíèÿ Ïîðòà è Èçìåíåíèé��

Íîìåð ïîðòà äîëæåí áûòü äîïóñòèìûì íîìåðîì ïîðòà äëÿ ýòîãî êîíöåíòðàòîðà, áîëüøèì ÷åì íóëü.

Ïåðâîå ñëîâî äàííûõ ñîäåðæèò wPortStatus (îáðàòèòåñü ê � REF _Ref346168420 \* MERGEFORMAT �Òàáëèöà 11-16�). Âòîðîå ñëîâî äàííûõ ñîäåðæèò wPortChange (îáðàòèòåñü ê � REF _Ref346168431 \* MERGEFORMAT �Òàáëèöà 11-17�).

Âîçâðàùåííûå ïîëÿ îðãàíèçîâàíû òàêèì îáðàçîì ÷òî ïîçâîëÿþò ñèñòåìíîìó ïðîãðàììíîìó îáåñïå÷åíèþ îïðåäåëèòü, êàêèå ñîñòîÿíèÿ èçìåíèëàñü. Ðàñïîëîæåíèå áèò â wPortStatus è wPortChange ïîëÿõ âçàèìíî-îäíîçíà÷íîì ñîîòâåòñòâóþò ãäå ýòî ïðèåìëåìî.

Òàáëèöà � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �16�.  Ïîëå Ñîñòîÿíèÿ Ïîðòà, wPortStatus

ÁÈÒ�ÎÏÈÑÀÍÈÅ��0�Òåêóùåå Ñîñòîÿíèå Ñîåäèíåíèå:  (port_connection) Ýòî ïîëå îòðàæàåò, ñîåäèíåíî èëè íåò â íàñòîÿùåå âðåìÿ óñòðîéñòâî ñ ýòèì ïîðòîì. Ýòî çíà÷åíèå îòðàæàåò òåêóùåå ñîñòîÿíèå ïîðòà, è íå ìîæåò ñîîòâåòñòâîâàòü íåïîñðåäñòâåííî ñîáûòèþ, êîòîðîå âûçâàëî óñòàíîâêó â åäèíèöó Èçìåíåíèå Ñîñòîÿíèÿ Âñòàâêè (Áèò 0 îïèñàííûé íèæå).

	0 = Íèêàêîå óñòðîéñòâî íå ïðèñîåäèíåíî ê ýòîìó ïîðòó �1 = Óñòðîéñòâî ïðèñóòñòâóåò íà ýòîì ïîðòå

	ÏÐÈÌÅ×ÀÍÈÅ: Ýòî ïîëå âñåãäà =1 äëÿ ïîðòîâ, êîòîðûå èìåþò íå-ñìåííûå ïðèñîåäèíåííûå óñòðîéñòâà.��1�Ïîðò Enabled/Disabled: (port_enable) Ïîðòû ìîãóò áûòü ðàçáëîêèðîâàíû òîëüêî ïðîãðàììíûì îáåñïå÷åíèåì õîñòà. Ïîðòû ìîãóò áûòü çàáëîêèðîâàíû èëè óñëîâèåì íåèñïðàâíîñòè (ñîáûòèå ðàçúåäèíåíèÿ èëè äðóãîå óñëîâèå íåèñïðàâíîñòè, âêëþ÷àÿ èíäèêàöèþ ñâåðõòîêà) èëè ïðîãðàììíûì îáåñïå÷åíèåì õîñòà.

	0 = Ïîðò çàáëîêèðîâàí�1 = Ïîðò íåáëîêèðîâàííûé��2�Suspend: (port_suspend) Ýòî ïîëå óêàçûâàåò, ïîäâåøåíî èëè íåò óñòðîéñòâî íà ýòîì ïîðòå. Óñòàíîâêà ýòîãî ïîëÿ çàñòàâëÿåò óñòðîéñòâî ïîäâåøèâàòüñÿ, íå ðàñïðîñòðàíåíèåì òðàôèêà øèíû âíèç ïî èåðàðõèè. Ñáðîñ ýòîãî ïîëÿ çàñòàâëÿåò óñòðîéñòâî âîçîáíîâëÿòü ðàáîòó. Òðàôèê øèíû íå ìîæåò áûòü âîçîáíîâëåí â ñåðåäèíå òðàíçàêöèè øèíû. Åñëè óñòðîéñòâî ñàìî ïåðåäàåò ñèãíàë âîçîáíîâëåíèÿ, ýòî ïîëå áóäåò î÷èùåíî êîíöåíòðàòîðîì.

	0 = Íå ïîäâåøåíî

	1 = Ïîäâåøåíî��3�Èíäèêàòîð Ñâåðõòîêà: (port_over_current) Ýòî ïîëå ïðèìåíÿåòñÿ òîëüêî â êîíöåíòðàòîðàõ, êîòîðûå ñîîáùàþò îá óñëîâèè ñâåðõòîêà íà áàçèñà ðàáîòàþùèõ ïîðòîâ (ñîîáùàåòñÿ â Äåñêðèïòîðå Êîíöåíòðàòîðà).



Åñëè êîíöåíòðàòîð íå ñîîáùàåò î ñâåðõòîêå íà áàçèñà ðàáîòàþùèõ ïîðòîâ êîíöåíòðàòîðà, ýòî ïîëå çàðåçåðâèðîâàíî è ñëåäóþùèå çà îïðåäåëåíèåì íèæå áèòû ÇÀÐÅÇÅÐÂÈÐÎÂÀÍÛ.

	

Ýòî ïîëå óêàçûâàåò, ÷òî óñòðîéñòâî, ïðèñîåäèíåííîå ê ýòîìó ïîðòó çàòðåáîâàëî òîê, çíà÷åíèå êîòîðîãî ïðåâûøàåò îïðåäåëåííûé ìàêñèìóì, è ìîùíîñòü îò ýòîãî ïîðòà áûëà îòêëþ÷åíà. Îòêëþ÷åíèå ìîùíîñòè ïîðòà òàêæå îòðàæåíî â ïîëå Ìîùíîñòè Ïîðòà îïèñàííîãî âûøå. Äëÿ áîëüøèõ ïîäðîáíîñòåé, îáðàòèòåñü ê Ðàçäåëó 7.2.1.2.1.



Ýòî ïîëå óêàçûâàåò, ÷òî ñîçäàåòñÿ óñëîâèå ñâåðõòîêà íà ïðèñîåäèíåííîì ê ýòîìó ïîðòó óñòðîéñòâå.

		0 = Âñå îïåðàöèè ìîùíîñòè äëÿ ýòîãî ïîðòà â íîðìå.

		1 =Íà ýòîì ïîðòå ñóùåñòâóåò óñëîâèå ñâåðõòîêà. Ìîùíîñòü áûëà îòêëþ÷åíà îò ýòîãî ïîðòà.��4�Ñáðîñ: (port_reset) Ýòî ïîëå óñòàíîâëåíî, êîãäà õîñò õî÷åò ñáðîñèòü ïðèñîåäèíåííîå óñòðîéñòâî. Îíî îñòàåòñÿ óñòàíîâëåííûì, ïîêà ñèãíàë ñáðîñà áóäåò ñíÿò êîíöåíòðàòîðîì, è íå áóäåò óñòàíîâëåíî ïîëå èçìåíåíèÿ ñîñòîÿíèÿ ñáðîñà.

0 = Ñèãíàë ñáðîñà, íå óòâåðæäåí �1 = Ñèãíàë ñáðîñà óòâåðæäåí��5-7�Çàðåçåðâèðîâàíû

Ýòè áèòû ïðè ÷òåíèè âîçâðàùàþò 0.��8�Ìîùíîñòü Ïîðòà: (port_power)  Ýòî ïîëå îòðàæàåò ñîñòîÿíèå ìîùíîñòè ïîðòà. Òàê êàê êîíöåíòðàòîðû ìîãóò âûïîëíÿòü ðàçëè÷íûå ìåòîäû ïåðåêëþ÷åíèÿ ìîùíîñòè ïîðòà, çíà÷åíèå ýòîãî ïîëÿ èçìåíÿåòñÿ â çàâèñèìîñòè îò èñïîëüçóåìîãî òèïà ïåðåêëþ÷åíèÿ ìîùíîñòè. Äåñêðèïòîð óñòðîéñòâà ñîîáùàåò òèï ïåðåêëþ÷åíèÿ ìîùíîñòè, ðåàëèçîâàííûé â êîíöåíòðàòîðå. Êîíöåíòðàòîðû íå âûäàþò ìîùíîñòè íà ñâîè ïîðòû, ïîêà îíè íå íàõîäÿòñÿ â êîíôèãóðèðîâàííîì ñîñòîÿíèè.

		0 = Íà ýòîò ïîðò ïèòàíèå íå ïîäàíî�	1 = Íà ýòîò ïîðò ïèòàíèå ïîäàíî

		Ïðèìå÷àíèå: Êîíöåíòðàòîðû, êîòîðûå íå ïîääåðæèâàþò ïåðåêëþ÷åíèå ìîùíîñòè, âñåãäà, âîçâðàùàþò â ýòîì ïîëå åäèíèöó.��9�Ïðèñîåäèíåíî Íèçêî ñêîðîñòíîå Óñòðîéñòâî: (port_low_speed)  Ýòî ïîëå âàæíî òîëüêî, åñëè óñòðîéñòâî ïðèñîåäèíåíî.

	0 = Ïîëíî ñêîðîñòíîå óñòðîéñòâî, ïðèñîåäèíåíî ê ýòîìó ïîðòó �1 = Íèçêî ñêîðîñòíîå óñòðîéñòâî, ïðèñîåäèíåíî ê ýòîìó ïîðòó��10-15�Çàðåçåðâèðîâàíû

Ýòè áèòû ïðè ÷òåíèè âîçâðàùàþò 0.��

Òàáëèöà � STYLEREF 1 \n �11�-� SEQ Table \* ARABIC �17�.  Ïîëå Èçìåíåíèÿ Ïîðòà, wPortChange

ÁÈÒ�ÎÏÈÑÀÍÈÅ��0�Èçìåíåíèå Ñîñòîÿíèÿ Ñîåäèíåíèÿ: (c_port_connection) Óêàçûâàåò, ÷òî ïðîèçîøëî èçìåíåíèå â Òåêóùåì Ñîñòîÿíèè Ñîåäèíåíèÿ ïîðòà. Óñòðîéñòâî êîíöåíòðàòîðà óñòàíàâëèâàåò ýòî ïîëå ïðè ëþáûõ èçìåíåíèÿõ   ñîñòîÿíèÿ ñîåäèíåíèÿ ïîðòà óñòðîéñòâà, äàæå åñëè ñèñòåìíîå ïðîãðàììíîå îáåñïå÷åíèå íå î÷èñòèëî èçìåíåíèå ñîñòîÿíèÿ ñîåäèíåíèÿ.�

	0 = Íå ïðîèçîøëî íèêàêîãî èçìåíåíèÿ â Òåêóùåì Ñîñòîÿíèè Ñîåäèíåíèÿ �1 = Òåêóùåå Ñîñòîÿíèå Ñîåäèíåíèÿ èçìåíèëîñü

Ïðèìå÷àíèå: 	 Äëÿ ïîðòîâ, êîòîðûå èìåþò, íå-ñìåííûå ïðèñîåäèíåííûå óñòðîéñòâà, ýòî ïîëå óñòàíàâëèâàåòñÿ òîëüêî ïîñëå óñëîâèÿ ÑÁÐÎÑÀ óêàçûâàþùåãî ñèñòåìíîìó ïðîãðàììíîìó îáåñïå÷åíèþ, ÷òî óñòðîéñòâî ïðèñóòñòâóåò íà ýòîì ïîðòå.��1�Èçìåíåíèå Ïîðòà Enable/Disable: (c_port_enable) Ýòî ïîëå àêòèâèçèðóåòñÿ òîëüêî, êîãäà áûëî îáíàðóæåíî èçìåíåíèå  íåáëîêèðîâàíîå/çàáëîêèðîâàíîå ñîñòîÿíèå ïîðòà êàê àïïàðàòíîå èçìåíåíèå. Ýòî ïîëå íå óñòàíàâëèâàåòñÿ, åñëè ñèñòåìíîå ïðîãðàììíîå îáåñïå÷åíèå âûçâàëî èçìåíåíèå ïîðòà íåáëîêèðîâàííîå/çàáëîêèðîâàííîå .

	0 = Íå ïðîèçîøëî íèêàêîãî èçìåíåíèÿ â ñîñòîÿíèè Ïîðòà Íåáëîêèðîâàííîå/Çàáëîêèðîâàííîå

	1 = Ïðîèçîøëî èçìåíåíèÿ â ñîñòîÿíèè Ïîðòà Íåáëîêèðîâàííîå/Çàáëîêèðîâàííîå��2�Èçìåíåíèå Suspend: (c_port_suspend) Ýòî ïîëå óêàçûâàåò èçìåíåíèå â âèäèìîì õîñòîì ñîñòîÿíèè ìîùíîñòè ïðèñîåäèíåííîãî óñòðîéñòâà. Îíî óêàçûâàåò, ÷òî  óñòðîéñòâî âûøëî èç ïîäâåøåííîãî ñîñòîÿíèÿ. Âõîä â ïîäâåøåííîå ñîñòîÿíèå íå áóäåò óñòàíàâëèâàòü ýòî ïîëå. Ïîëå Èçìåíåíèå Suspend óñòàíàâëèâàåòñÿ òîëüêî, êîãäà âåñü ïðîöåññ âîçîáíîâëåíèÿ çàâåðøåí. Òî åñòü êîíöåíòðàòîð ïðåêðàòèë ñèãíàë âîçîáíîâëåíèÿ íà ýòîì ïîðòå, è 3 ìñ ïîäîæäàòü(have passed), ÷òîáû ïîçâîëèòü óñòðîéñòâó çàñèíõðîíèçèðîâàòüñÿ ñ SOF.

	0 = Íåò èçìåíåíèé�1 = Âîçîáíîâëåíèå çàâåðøåíî��3�Èçìåíåíèå Èíäèêàòîðà Ñâåðõòîêà: (c_port_over_current) Ýòî ïîëå ïðèìåíÿåòñÿ òîëüêî â êîíöåíòðàòîðàõ, êîòîðûå ñîîáùàþò îá óñëîâèè ñâåðõòîêà íà áàçèñå ðàáîòàþùèõ ïîðòîâ " (ñîîáùàåòñÿ â Äåñêðèïòîðå Êîíöåíòðàòîðà).



Åñëè êîíöåíòðàòîð íå ñîîáùàåò î ñâåðõòîêå íà áàçèñå ðàáîòàþùèõ ïîðòîâ êîíöåíòðàòîðà, òî ýòî ïîëå çàðåçåðâèðîâàíî è ñëåäóþùèå íèæå çà îïðåäåëåíèåì áèòû ÇÀÐÅÇÅÐÂÈÐÎÂÀÍÛ.



Ýòî ïîëå ñîîáùàåò, ïðîèçîøëî ëè èçìåíåíèå Èíäèêàòîðà Ñâåðõòîêà ïîðòà.



	0 = Íå ïðîèçîøëî íèêàêèõ èçìåíåíèé Èíäèêàòîðà Ñâåðõòîêà�1 = Èíäèêàòîð Ñâåðõòîêà èçìåíèëñÿ

��4�Èçìåíåíèå Ñáðîñà: (c_port_reset) Ýòî ïîëå óñòàíîâëåíî, êîãäà çàâåðøàåòñÿ îáðàáîòêà ñáðîñà íà ýòîì ïîðòå. Êàê ñáðîñ îáðàáîòêà çàâåðøåíèÿ ñáðîñà, òàêæå óñòàíàâëèâàåò íåáëîêèðîâàííîå ñîñòîÿíèå ïîðòà è ñáðàñûâàåò ïîëå èçìåíåíèÿ suspend.( As a reset of completing reset processing, the enabled status of the port is also set and the suspend change field reset.)

0 = Íåò èçìåíåíèÿ �1 = Ñáðîñ Çàâåðøåí��5-15�Çàðåçåðâèðîâàíû

Ýòè áèòû ïðè ÷òåíèè âîçâðàùàþò 0.��

Óñòàíîâêà Äåñêðèïòîðà

Ýòîò çàïðîñ ïåðåïèñûâàåò äåñêðèïòîð êîíöåíòðàòîðà.

BmRequestType�bRequest�wValue�wIndex�wLength�Data��00100000B�SET_DESCRIPTOR�Òèï è Èíäåêñ Äåñêðèïòîðà�Íóëü�Äëèíà Äåñêðèïòîðà�Äåñêðèïòîð��

Çàïðîñ SetDescriptor ê äåñêðèïòîðó êëàññà êîíöåíòðàòîðà, ïðèäåðæèâàåòñÿ òîé æå ñàìîé ìîäåëè â ýêñïëóàòàöèè êàê òàêîé æå ñòàíäàðòíûé çàïðîñ SetDescriptor (îáðàòèòåñü ê Ãëàâå 9). Ñòàíäàðòíûé äåñêðèïòîð êîíöåíòðàòîðà èìååò íóëåâîé òèïîì äåñêðèïòîðà. Òðåáóåòñÿ ÷òîáû âî âñåõ êîíöåíòðàòîðàõ áûë ðåàëèçîâàí îäèí äåñêðèïòîð êîíöåíòðàòîðà, ñ íóëåâûì äåñêðèïòîðíûì èíäåêñîì.

Äàííûé çàïðîñ íåîáÿçàòåëåí. Ýòîò çàïðîñ çàïèñûâàåò äàííûå â îïðåäåëåííûé êëàññîì äåñêðèïòîð. Õîñò ïðåäîñòàâëÿåò äàííûå, êîòîðûé äîëæíû áûòü ïåðåìåùåí ê êîíöåíòðàòîðó â òå÷åíèå ôàçû ïåðåäà÷è äàííûõ òðàíçàêöèè óïðàâëåíèÿ. Ýòîò çàïðîñ çàïèñûâàåò âåñü äåñêðèïòîð êîíöåíòðàòîðà ñðàçó.

Êîíöåíòðàòîðû äîëæíû áóôåðèçèðîâàòü âñå áàéòû, ïîëó÷åííûå ïðè ýòîì çàïðîñå, ÷òîáû îáåñïå÷èòü óñïåøíîå ïðèíÿòèÿ âñåãî äåñêðèïòîðà îò õîñòà. Ïîñëå óñïåøíîãî çàâåðøåíèÿ ïåðåäà÷è ïî øèíå, êîíöåíòðàòîð ìîäèôèöèðóåò ñîäåðæàíèå îïðåäåëåííîãî äåñêðèïòîðà.

Êîíöåíòðàòîðû, êîòîðûå íå ïîääåðæèâàþò ýòîò çàïðîñ, îòâå÷àþò stall.

Óñòàíîâêà Âîçìîæíîñòè Êîíöåíòðàòîðà

Ýòîò çàïðîñ óñòàíàâëèâàåò çíà÷åíèå, ñîîáùåííîå â ñîñòîÿíèè êîíöåíòðàòîðà.

BmRequestType�bRequest�wValue�wIndex�wLength�Äàííûå��10100000B�SET_FEATURE

�Ñåëåêòîð Âîçìîæíîñòè�Íóëü�Íóëü�Íåò��

Óñòàíîâêà âîçìîæíîñòè ðàçðåøàåò ýòó âîçìîæíîñòè; îáðàòèòåñü ê � REF _Ref346167981 \* MERGEFORMAT �Òàáëèöà 11-13� äëÿ îïðåäåëåíèÿ ñåëåêòîðà âîçìîæíîñòè. Èíäèêàòîðû Èçìåíåíèÿ íå ìîãóò áûòü ïîäòâåðæäåíû, èñïîëüçóÿ ýòîò çàïðîñ.

Óñòàíîâêà Âîçìîæíîñòè Ïîðòà

Ýòîò çàïðîñ óñòàíàâëèâàåò çíà÷åíèå, ñîîáùåííîå â ñîñòîÿíèè ïîðòà.

BmRequestType�bRequest�wValue�wIndex�wLength�Äàííûå��10100011B�set_ feature�Ñåëåêòîð Âîçìîæíîñòè�Ïîðò�Íóëü�Íåò��Íîìåð ïîðòà äîëæåí áûòü äîïóñòèìûé íîìåð ïîðòà äëÿ òîãî êîíöåíòðàòîðà, áîëüøèì ÷åì íóëü.

Óñòàíîâêà âîçìîæíîñòè ðàçðåøàåò ýòó âîçìîæíîñòü; îáðàòèòåñü ê îïðåäåëåíèþ ñåëåêòîðà âîçìîæíîñòè. Èíäèêàòîðû Èçìåíåíèÿ íå ìîãóò áûòü ïîäòâåðæäåíû, èñïîëüçóÿ ýòîò çàïðîñ.

Óñòàíîâêà âîçìîæíîñòè PORT_SUSPEND âûçûâàåò ïðåêðàùåíèå òðàôèêà øèíû íà ýòîì ïîðòå è, ñëåäîâàòåëüíî ïîäâåøèâàåò óñòðîéñòâî. Óñòàíîâêà âîçìîæíîñòè ñáðîñà (PORT_RESET) çàñòàâëÿåò êîíöåíòðàòîð âûäàâàòü ñáðîñ íà òîò ïîðò. Êîãäà ñèãíàë ñáðîñà çàâåðøèòñÿ, êîíöåíòðàòîð óñòàíàâëèâàåò èíäèêàòîð èçìåíåíèÿ C_PORT_RESET è íåìåäëåííî ðàçáëîêèðîâûâàåò ïîðòó.  Îáðàòèòåñü ê Ðàçäåëó 11.6.2 äëÿ ïîëíîãî îáñóæäåíèÿ ïîâåäåíèÿ õîñòà ñîçäàâøåãî ñáðîñ.

� If, for example, the insertion status changes twice before system software has cleared the changed condition, hub hardware will be “setting” an already-set bit (i.e., the bit will remain set).  However, the hub will transfer the change bit only once when the host controller requests a data transfer to the Status Change endpoint.  System software is responsible for determining state change history in such a case.
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