Huawei v. FISI Exhibit No. 1007 - 516/650



Huawei v. FISI Exhibit No. 1007 - 517/650



Huawei v. FISI Exhibit No. 1007 - 518/650



Huawei v. FISI Exhibit No. 1007 - 519/650



Huawei v. FISI Exhibit No. 1007 - 520/650



Universal Serial Bus Specification Revision 2.0
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Figure A-48. Normal HS DATAO0/1 Smash
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Universal Serial Bus Specification Revision 2.0
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Universal Serial Bus Specification Revision 2.0
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Figure A-54. Normal FS/LS ACK Smash
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Universal Serial Bus Specification Revision 2.0
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Figure A-60. Abort and Free Abort(FS/LS Transaction is Continued at End of M+3)
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Universal Serial Bus Specification Revision 2.0
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Figure A-61. Abort and Free Free(FS/LS Transaction is not Started at End of M+3)
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Universal Serial Bus Specification Revision 2.0
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Universal Serial Bus Specification Revision 2.0
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Figure A-65. Normal HS SSPLIT Smash
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FS/LS

device
(data toggle)

0

519

PA_0001729

Huawei v. FISI Exhibit No. 1007 - 547/650



520

Universal Serial Bus Specification Revision 2.0

Host
(data toggle) \
|
0 |
uFrame M stl SSPLIT t i
\_’ |
st2 N - i
|
i
|
--------- ittt
uFrame M+1
_________ .
uFrame M+2 ctl CSPLIT ctl
. T
M}
; DATAQ cdl
M
1
_________ S
uFrame M+3 | Host does not issue 2nd CSPLIT,
because host already receives
DATAQO on previous microframe.
_________ e

——— e e e e e

uFrame M+4 | Host does not issue 3rd CSPLIT,
because host already receives
DATAO on previous microframe.
tl
5 IN st2
uFrame M+9
_________ O
uFrame M+10) ctl CSPLIT et
T
I
7}
{ = IN ct2
Host does !
not receive | i DATAO cdl
this data. | 4”
Data toggle |

is still “1”.

Hub

(SS: start sp. status

1
1

I A TR R | SR ST RO N DR R 0 O S R SN SO BRSNS R S e

I
|
(
1
T

CS:0ld/lastdata

i s e S i e

Figure A-72. Normal FS/LS ACK Smash

FS/LS

device
(data toggle)

0

PA_0001730

Huawei v. FISI Exhibit No. 1007 - 548/650



Huawei v. FISI Exhibit No. 1007 - 549/650



Huawei v. FISI Exhibit No. 1007 - 550/650



Huawei v. FISI Exhibit No. 1007 - 551/650



Huawei v. FISI Exhibit No. 1007 - 552/650



Huawei v. FISI Exhibit No. 1007 - 553/650



Huawei v. FISI Exhibit No. 1007 - 554/650



Huawei v. FISI Exhibit No. 1007 - 555/650



Universal Serial Bus Specification Revision 2.0

Host
(data Ioggle)l \
1 |
o) |
uFrameM | stl SSPLIT wt] !
1 _ﬁ—_ﬁ_____“‘“‘————;___’_|
I |
: st2 IN < :
| |
I |
) |
--------- b
uFrame M+1 | !
_________ S,
uFrame M+2 E ctl CSPLIT - i
1 \* i
| |
: ct2 N - :
| |
| ~ 1
| W |
[} |
|
_________ b ]
I |
uFrame M+3 E &l CSPLIT » i
i \’ i
| |
i ct2 N - :
I |
I |
! W |
] |
I |
_________ b
| |
uFrame M+4 ! ofl CSPLIT !
T
I |
N«
E NYET ch4 i
IR
| |
_________ Lo _eedmee6________________|
I 1
--------- —— ]
uFrame M+8 ! - SSPLIT(retry) |
{ stl l
I |
i 2N st2 |
| |
| |
————————— Dt it L |
uFrame M+9 E i
i |
| |
] |
I |
| |
I |
I ]
| |
| |
I |
I |
_________ e
uFrame M+10} al _ CSPLIT |
] |
| -\* |
: M’ !
I ]
| |
1 i

Hub

(SS: start sp. status

CS: comp. sp. statlus)

SS:Free/x

SS:Pending/x

SS:Free/x

CS:Ready/last,

CS:0ld/lastdata

B e i T i S e et e

&

I

IN

D
e on DA T
‘ EEWEE

Hub removes this data packet on a
buffer and hub does not send ACK.

DATAQ

t<f ACK
a\»

1
1

i e e e g i e e e s e g e e e b e e e e e e e e s e e W e e e e

FS/LS

device
(data toggle)

0

Figure A-80. Abort and Free Abort(HS NYET and FS/LS Transaction is Continued at End of M+3)
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SS:Pending/x

Host Hub FS/LS
Prurse (SS: start sp. status device
(data toggle) 1 CS: comp. sp. status) (data toggle)
0 | SS:Free/x 0

uFrame M ol SSPLIT i

- stl !

52 IN 512 i

|

|

|

|

|

1
I
I | |
I I |
1 I 1
I | I
) I I
| I I
I I 1
I I 1
I | |
1 I I
I I I
) I I
| | |
I 1 1
] | |
————————— R o T RS E e
uFrame M+1 | | | IN i
: ! L T ———
| : | :
I | | I
I I I I
E i CS:Ready/nak i i
--------- —
uFrame M+2 | ctl CSPLIT ot i | i
o ! !
2
i < IN o2 i i i
i | | |
: NAK il ! CS:Oldnak ! !
| chl | | |
I | 1 1
I | | |
I I | I
[} ] I I
--------- s It R
uFrame M+3 | Host does not issue 2nd CSPLIT, |  CS:Free/x y 3
| because host already reccives | ! !
| NAK on previous microframe. ! ' !
--------- b e e e e e ek
uFrame M+4 | Host does not issue 3rd CSPLIT, | SS:Free/x ! ;
| because host already receives ! ! i
! NAK on previous microframe. ! ! !
--------- - EE A e
I I I I
————————— e e e e
uFrame M+8 | § i | i
! ol SSPLIT(retry) : ! :
I stl | | |
i 0 | i i
| — 2 | | .
i i SS:Pending/x i i
————————— e e
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Figure A-82. Device Busy No Smash(FS/LS NAK)

530

PA_0001740

Huawei v. FISI Exhibit No. 1007 - 558/650



Huawei v. FISI Exhibit No. 1007 - 559/650



Huawei v. FISI Exhibit No. 1007 - 560/650



Huawei v. FISI Exhibit No. 1007 - 561/650



Universal Serial Bus Specification Revision 2.0

2) Normal. Payload > 188 Bytes

Full-speed
HUB device
Host SS: start-split buffer status (toggle)
(toggle) €S: complete-split buffer status: not needed
I 1
0 st2  SSPLIT-begin I SS: Free | 0

T, !
sth i |
uFrame M | |
i i
| :
1
1

1
hl !
N:aqate SS[0] entry wi
| stalys= Pending |
+ |

e T

_______ | SRS S
I 1
| \ 1
t3 mi 1
uFrame M + 1 w: \ i ouT
5 T
I 1 ]
I 1 I
\O-LEF\N : :
g LA shil | Create SS[1] with | |
I Status = Pending ! !
™~ i |
------ T . ‘S
| 3 e <!
| __ s3 SSPLITmid {SSIOk Free 2 S i
b : |
: st : ! :
1 1 1 1
1 ] 1 ]
: \—Q-UI\*: : !
dl
uFrame M + 2 i = DATAO shl iCreate SS[2] with i i
! | status = Pending ! !
| | ~~—— | 1
1 1 ol ~— 1 1
: i el :
"""" :‘“"“'“"“'"""““"““*:ssrr)rp;ée'“'"?""““““ T
i st4 SSPLIT-end i i i
1 ] 1 ]
! std i ] i
uFrame M +3 ! \Q.Uj\p: ! !
1 I 1 I
] | ] I
) dl I 1 I
i e shi | Create SS(3) with | |
! ! Status = Pending | !
: S ——— . |
: : it l
"""" 1 1 B O T N . U e
! IR A
| i
i i
: o
| SS(3): Free |
; |
) I
| |
1 I
1 I
1 I
) I
1 I
1 I
1 1
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3) HS SSPLIT-all corrupted (missing or CRC error etc.)
HS OUT corrupted

Full-speed
HUB device
Host SS: start-split buffer status (toggle)
(toggle) . €S: complete-split buffer status: not needed '
[} [} ] [}
1 1
0 i ...St1 SSPLIT-all . 1SSiFree i 1o
E <5 S@i»: : :
uFrameM 1 | !
! sdl  DATAO ! OUT token and | !
! | DATAO packets igtjored !
! | SS: Free ! !
-------
[} ) ] )
I 1 1 ]
[} | 1 |
uFrame M +1 | H ! !
| i i i
) 1 ] 1
| i i 0
_______ | e
[} ! | !
I 1 | 1
[} ) ] )
| | ) |
[} [ ) 1
uFrame M + 2 | ! ] !
i i | i
[} | 1 |
1 ] ! 1
““““ e
) 1 1 1
[} 1 ] 1
[} ] ] |
________ R S | S . (S S S
) | ) :
01 | | :
| st SSPLIT-all ISS: Free | :
uFrame N + 8 E E E i
R OuT... ! | i
i sdl H | 1
! DATAO i 'HS handler TIMEQUT !
! S6 :DATAO packet igno'red !
! 1SS: Free i 1
[} [ ] 1
) 1 1 1
[} [} I [}
[} [} ] [}
——————— B T T T T T T T T PR
[} 1 ] [}
] ! ) !
I 1 | 1
[} ) | )
| ) 1 |
uFrame N+ 8 +1 | [ ! [
i i | i
) 1 ] 1
[} ] I ]
[} ] | ]
I 1 | 1
[} ) ] )
] | 1 |
I I I [}
_______ e
| ] ) 1
[} [} ] 1
] ! ) !
[} | 1 |
) ] ] 1
I | | |
[} ] ) ]
1 1 ] 1
I 1 | 1
I l} | l}
) 1 ] 1
1 ] | 1
[} ! | !
I 1 | 1
[} ) | )
] | 1 )
1 1 1
535
PA_0001745

Huawei v. FISI Exhibit No. 1007 - 563/650



Huawei v. FISI Exhibit No. 1007 - 564/650



Universal Serial Bus Specification Revision 2.0

5) HS SSPLIT-begin corrupted (missing or CRC error etc.)

Full-speed
HUB device

Host SS: start-split buffer status (toggle)

(toggle) ¢S: complete-split buffer status: not needed
1

stz SSPLIT-begin | SS: Free

Trans_grr

st5 & »i
|

1
TOUT\*: OUT token and
DATAO | DATAO packet ignofed
N jNo S5 entry created
1 1
1

1
1
1
|
1
uFrame M i
1
1
1

uFrame M + 1

)
|
1
]
]
:
:
\OUT\*ISSPLIT—mid, OUT, and DATAO
sd :
1
]

T T e
)
1
]
)
1
1
1
1
]
1
)
|
1
|
1
1
)
1
1
|
)
]
]
1
]
1
]
)
]
1

o
|
1
1
|
]
)
]
)
|
]
1
1
)
|

acket ignored 1
0 SS entry createtil

el

|
|
|
| .
st5 ISSPLIT-mid, OUT. and DATAO
|
|
|
|

Z

uFrame M + 2

SSPLIT-end, OUT:
acket ignored
0 SS entry create

uFrame M + 3 and DATAO

Z°

e - T L et

__--_-___--___--__-_--_1-___-____-___-_--____'.-________-________-_
5
3
>
o
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6) HS OUT after the HS SSPLIT-begin is corrupted

Full-speed
HUB device
Host SS: start-split buffer status (toggle)
(toggle) : .CS: complete-split bt:n"fer status: not needed .
I I | 1
0 i stz SSPLIT-begin ESS: Free | i 0
i i i i
1 st5 | 1 1
uFrame M | e QUTL Trans_err el | i
i .............. >E ¢ i
i sdl DATAO i | |
! sel ) ! :
i E DATAQ packet igli]ored i
_______ B o NOEOS PITORRRRBRE k
I ) | I
I I I 1
1 st3 “mi | | 1
1| — S ST ’ |
I ] I I
i st5 E | i
| \OLLT\_»:SSPLIT-mid. OUT and DATAQ Lo
| 1 packet ignored | |
| sdl_DATAO shi iNo SS entry created i
I 1 | 1
: N: : :
I I I I
| ] | |
______ B e N N L S = s i = =
| i | i
! st3  SSPLIT-mid ! ! !
I I ] 1
| m\>iSSPLIT-mid‘ OUT, and DATAO |
! \O-U.T\\*:packet ignored | b g
! :No SS entry create(}ll !
! sdl  DATAOQ ! ! !
uFrame M + 2 ! shl ! ! :
i i i i
I I ] I
! ] I I
________ e B e R R S e R e S e e s
: ! | |
: st4  SSPLIT-end | : i
: \*: ! !
I I ] 1
) | sth | i
uFrame M +3 | ISSPLIT-end, OUT and DATAO i
| \QLLT\’I packet ignored | i 0
| i No SS entry create |
i sdl DATAO i ryereated i
| N' | |
I I ] I
! ] I I
I 1 ] I
I I | I
I I | 1
! ] i 1
"""" 5 ' e e
I 1 ] 1
I 1) ] I
I I | 1
I I | I
I I | I
I I ] 1
I ) ] I
| i | 10
I ] | I
I 1 I 1
I I ] I
! ] I I
| 1 | I
I I | 1
I 1 ] 1
I I I 1
! ] ] I
I 1 | 1
I 1) ] I
I I | 1
| I |
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7) HS DATAO corrupted

Full-speed
HUB device
Host SS: start-split buffer status (toggle)
28!
(toggle) . €S: complete-split buffer status: not needed \
1 [} ] 1
0 E stz SSPLIT-begin 1SS: Free i i 0
i i | |
! sth | i i
uFrame M | %l | |
1 1 ] )
| sdl DATAG 1 SSPLIT-begin and QUT token ignored !
| ) [}
o0 e ® o a CRCerrors :No SS entry create(?l i
| LR Y [ WY | l |
1 1 | ]
1 ) ] [}
1 1 | I
------- 2
i i i i
! st3 PLIT-mid 1 1 1
uFrame M + 1 } “~——~£§L‘_~fi__“‘~»: ] |
i sth E i i
| \H*ESSPLIT-mid. OUT, and DATAQ Lo
1 1 packet ignored i i
E sdl_DATAO shi ENo SS entry create(la i
| i i i
1 1 I }
1 1 | |
______ S S S N e N SR RN RN
| i | i
! st3  SSPLIT-mid ! ! !
1 1 ] I
| M\*ESSPLIT«HM, OUT, and DATAQ |
! \QUT\*: packet ignored : b g
! ! No SS entry createcli !
! sdl DATAO ! !
uFrame M + 2 ! shl ! | :
1 1 : I
1 ) 1 )
) [} | }
1 | I |
________ e K o e e e e i e K e o e e o K i
i | i |
\ st4  SSPLIT-end i | i
T ! :
L | | :
uFrame M +3 | :SSPLIT—end. OUT:L and DATAQ !
! ! packet ignored | ! 0
: sdl DATAO :No SS entry createclh !
i wl | |
) [} | |
1 | I |
1 1 | }
[ [} | I
1 ] }
1 | |
________ S N S S P S SO NN
]
i
1
]
1
1
1
1
]
1
)
]
1
1
1
1
1
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8) HS SSPLIT-mid or OUT token or DATAOQ packet after it is

st3  SSPLIT-mid

corrupted
Full-speed
HUB device
Host SS: start-split buffer status (toggle)
(toggle) . ?S: complete-split bL:lffer status: not needed .
| ] I |
0 i stz SSPLIT-begin E SS: Free | i 0
| I I |
| sth i | i
uFrame M | \_Qu;r\bl | i
| I I |
I I I 1
: sdl DATAO | : :
: st N | |
-~ 1
i ECrea{QSS[O] entry :With status = Pending .
_______ e S S S
; [ ]
! st3 PLIT-mid ! * ! ouT I
| | I |
| I | |
| | | i
| sdl DATAOQ 1 OUT, and DATAOQ phcket !
) 1ignored ! !
: \»:N0 SS[1] entry creqted :
| I I |
“““ ‘i‘“““““““““““““““:rAt‘SOF,‘do‘vVﬁ:ci‘fm:rTe‘car‘dea‘““"““‘ “'i‘"“““
I ) 1
i i | K
| stS :SSPLIT—mid, OU'IIT. and DATAO FS handler generates a bit-
| \OU_T\*: packet ignored | stuffing erroi on full-speed bus
i ENO SS entry createa:i i
| sdl  DATAQ ! ! /
9 B i shl I 1 I
ubrame M+2 | N: ! !
: | | |
| I I |
I ) I 1
________ Y. S . S . S
: : : |
: st4  SSPLIT-end | | i
| | | i
! st : | |
uFrame M +3 ! :SSPLIT—mid, OUT}, and DATAO :
| 1 packet ignored | i 0
i sdl DATAO E No SS entry createa:l i
| shl | 1 i
| I |
I 1 ] 1
| | I i
I I I 1
| I I |
! ! | |
"""" e
I | i
l I I
| 1 I
I I I
I 1 1
I I 1
I 1 I
| | 1 0
I | 1
| ) )
I | |
I 1 I
| | |
I I 1
I ] I
I I I
I 1 I
! I 1
I I 1
| I I
I I 1
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1) Normal: full-speed bus transaction does not cross microframe
boundary
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2) Normal: full-speed bus transaction crosses microframe boundary

MDAT.
7~

HUB Full-speed
Host SS: start-split buffer status device
(toggle) | CS: complete-split buffer statys ! (toggle)
I I
0! ! : !
| i i i 0
! st SSPLIT ISS = Free ! !
uFrame M i \h: i i
1 st2 ) 1 !
I I
! \M Create SS entry with status + Pending )
I 1 | ]
i ! i i
------- U S U VUV NENUeTN: W oavos
i ! i i
: ! | ;
i | Create CS entry i !
1
uFrame M + 1 | ! SS = Free ! !
1 | | |
i | 1 |
i ! i i
L ! i 1
_______ T CS0]1= Ready/more-data
! 1 Create CS[1] entry ! y
| 1 CSPLIT : i :
| \»ﬁ | |
| _az IN : 4 |
Fr: s M+ 2 ! \I - 1 !
trrame At i | Send data _in 'C§[0] withi E
d2 | MDATA *
| MDATA % O i i
0 M CS[0] = Old/more data i i
ch4 : | i
__________ SN S | ata ____
: 1"~ Create CS[2] entry !
1 | |
Ioctl I |
i CSPLIT E - “
uFrame M+3 | 2 IN ) . 7~
I
! \i Send data T CS[1] with
| i '
I
I
I
I
I
I

1
]
1
1
|
|
1
|
1
éS [2] = Ready/last-data E
1
1
i
]
1
1
]
)

.. SN >4

I

|

|

| ol CSPLIT
|
uFrame M + 4 i 2 N
i
|
|
i
|
|

Segd data in CS[2] with
D TAO
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11) TT has more data than HC expects

uFrame M + 3

I

Send mid—data/'m /CS[ 1]

- HUB Full.-speed
ost SS: start-split buffer status device
(toggle) ' (CS: complete-split buffer statyis 1(toggle)

1 | 1 |
4 | a a
: sl SSPLIT 5S = Free : !
uFrame M i st2 | i i
I 1
E W}E Create SS entry with status =:L Pending i
| i i i
! | | 1
———————
: E R N :
: ! L T —
! i Create CS entry ! !
1
uFrame M + 1 | ! SS = Free / !
i ' ! i
} 1 ) I
| | | |
"""" ettt Sl &2 ¥ 3< L: cawhe]  f5 0L1 y  le i
I ] ) I
| ¢l CSPLIT ] | é i
| ' | e |
2 : Ple e
uFrame M + 2 | —-~‘-\-\-§“‘*‘~——_\_'J —"“ ) i
! ! Send begin_data in CS[O]: !
i MDATA cd2 | Wl&MDKFA i i
M%S[O] = Old/more data i i
1 I
ichd | I ocsl = :
----------------------------- '~ " Create CS[2Jentry | . I T
| reate CS[2] entry ! -
ctl  CSPLIT | L~
| A&
i
I
)

with MDATA-

&
[ﬂ’ = Old/more data

R Gt R

MDATA _ cd2 i' A5

[}

]
! CS|[2] = Ready/more-data

__________ e S A
i i L. i
| i A i
| = |
i ol CSPLIT | e !
uFrame M + 4 i m - ol E CSI3] = Ready/last-data i
| ! Send mifl-data in CSf i
: \,: with MDATA /‘. |
! 1 . | 1
1 ] I
: MDATA _cdl__{ AZCS[2] = Old/more datgt | ;
1 1 I
I ) I
HC has :senthe last CS, but it | ’ | !
receives | MDATA, so something ! / ! !
goes wrohg -> ce8 ! ! | |
_________ e i i e e e e e e ______4__________________________T______

[3] = Old/last-data
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IResetting
SetPortFeature(PORT_RESET)
h 4
Reseting
y
Drive SE0
Start timer TO
A
Clear timer T1
TO 2 Tppst & i TO 2 Tpgst &
PORT_LOW _SPEED =0 PORT_LOW SPEED =1
FS$ Default High-speed K. & LS Default
y TO < Tycuenn & High-speed K &
T0 = Togsr Tl <Ter PORT_LOW_SPEED =0
TO = Tycrsnn & v
warr T Run timer T
'High-speed K &
T2 =z Tpcisr & T12 Ter
[ TO < TDRE\'[' = TIJC']ISI-'.D
Drive ChirpJ  [% Drive Chirp K
Start timer T2 > Start timer T2
TO0 < Torst - Tocuses &
T2 2 Toensir
Tn = TDRST = TI)('IESI:'ﬂ & TO = TDRS'I' = TI')CTISF.CI &
T2 2 TI)(‘I[B'I'I' TZ 2 TD(‘HB]T

Drive SEO

TO = Tpgst

y
HS Default

Figure C-1. Downstream Facing Port Reset Protocol State Diagram

When the downstream-facing port has successfully detected an upstream chirp, it will start transmitting the
downstream chirp as soon as it has seen the bus leave the Chirp K state. This end of the upstream chirp will
return the bus to the SEQ state. So immediately (actually within 100 ps (Twqpey) after the end of the upstream
chirp according to Section 7.1.7.5), the hub drives a Chirp K for 40 to 60 ps (Tpepsrr). then a Chirp I for 40 to
60 ps, then a Chirp K., ete. It continues with this alternating sequence until timer TO has come within 100 to
500 ps (Tpensee) of the end of reset (Tppst). When this time is reached, the downstream-facing port finishes the
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HS

HS C:

HS Address

Default

onfigured

idle

Y

lidle

Start timer T0

T0 2 Twrrev

T

Remove HS
terminations
Connect D+ pull-up

esistor

Start timer T1

SEO0 &
T1 = Tyrrsras

ISE0 &

T1 = Twrrstis

Suspended

Start timer T0

T0 = Tycrenn
& TlJ(.‘l[

Clear timer T1

AN(‘

-Powered

FS Default

FS Address
FS Configured

y
SEO | idle
y

3

Line state change

Start timer

-

TO

idle &
TO=3.0ms

Initiate Resume
process

TO 2 Tucneno - Tuen &

T1 < Triwrseo

A
SEO ISED &
Run timer T1

T1 = Trvrseo

SEO0 &
TO 2 Twrrsrrs

Start reset handshake process

(*)  Note: Twyerg is a symbol that is only used in this state diagram. It is not part of the USB 2.0
specification and does not appear in Chapter 7. It is an implementation specific detail of this
state diagram. See Section C.2.1 for a detailed description.
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Figure C-2. Upstream Facing Port Reset Detection State Diagram
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Start of reset handshake process

y
Drive Chirp K
Start timer T2

T2 2 Tuen

y

Stop Chirp K
Clear counter C0O
Start timer T3

A

/ Clear timer T4
A

High-speed K 'High-speed K &
T4 <Ter

Run timer T4

C0<3&
T3 < Tywrrs T4 = Tpnx
4
Clear timer T4
A
High-speed J 'High-speed J &

T4 < Ty

Run timer T4

T4 = Trr

S |

Increase CO

Enable HS
terminations
Disconnect

D+ pull-up resistor Co<3& T3 = Twres

T3 = Twrrs

Y h 4

HS Default FS Default

Figure C-3. Upstream Facing Port Reset Handshake State Diagram
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