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>@À04:
:6
405:93?>T0P>
:/9:
=34:9:0
:/0
;H94020?:
68
:/0
JFG
;63?:>M

G3I@50
KKNe
3HH@>:59:0>
JFGL
:323?I
;63?:
865
/3I/N
LGE-1010 / Page 331 of 650



��������	
�����	
�
�
�������������
��������
���

���

�����
����� !�"#

$!%&��
''()
!**&� �� ��
 +�
,-$'
+!%+(�����
 !.!"%
��!" #

/+�
"&.0���
!"
 +�
1!%&���
���!"
+!%+(�����
0! 
 !.��#  !��
. !��
",-$' ,-$2345 ,-$36 �7�839:;&�" !<� !�"3'4=>?@=?A
B?C@D E�F
��
GGHI�

J�FKH����L
MNE�
O�P��F
Q����  !��
6 !��
R�7�839:,-$'3R46 ,-$2 ,-$36�7�832,-S
�����%� !�"32'4
T;&!��U�" 
 !.�
3
: V-$�����%� !�"32'4@=>?@=?A
B?C@D E�F
��
GGHW�

J�FKH����L
MNEG
O�P��F
Q����X 
 +�
,-$2
��!" Y
�"Z
��� 
 +� 
+��
&�� ���.
U�""�U ![! Z
8!**
0�
�!��0*��
��
�
0�00*��#

\&0�
����� !"%
���
1&**(]*�8(�����
����� ��
���[�" 
0�U�.!"%
�!��0*��
0Z
��"�!"%
�"
�"�
�1
��U7� 
 �
 +�
&�� ���.
+&00�1���
 +� 
+&0
���U+��
! �
,-$2
��!" 
̂!#�#Y
� 
,-$'_#$!%&��
''(:
!**&� �� ��
,-$
 !.!"%
��!" �
1��
1&**(]*�8(�����
����� ��
����� !�"#
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C;<=>N?@Ŵ :JR :;<=>;?@ _=;=>?<=I
̀a
]\@@HDE==I
bC<
<CO=D
?]<=>
<G=
cHd9We
<>?;DC<CB;?<
<G=
=;I
B]
>=D\O=8cf
c :;<=>;?@ R=M=CNC;F
?;
8cf
ScS
B;
<G=
\ED<>=?O
]?MC;F
EB><JKL>=D\O= J>?;DOC<<=> J>?;DOC<<=>
CD
C;
<G=
9>=D\O=
D<?<=89L:I@= :;<=>;?@ R=M=CNC;F
?;
:I@=
D<?<=
B;
<G=
GCFGHDE==I
\ED<>=?O
]?MC;FEB><9We :;<=>;?@ R=M=CNC;F
?;
9We
B;
<G=
]\@@HDE==I
\ED<>=?O
]?MC;F
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\ED<>=?OÂ R :OE@=O=;<?<CB;HI=E=;I=;< ABg=>L̂ ;LR=D=<hhijikih
l-4-%,%'&m$nopq
qrsrt
pq
turtvtwx
 yvz{
rot
|t}tp~pu���
zv
|t}tp~pu���
qrsrt
�otu
s
���
pq
qttu
sr
rot
�zvr
suw
rot
�zvr
pq
pu
op�o�q�ttw
z�tvsrpzux
 yvz{
rot
|tq�{t
qrsrt
�otu
s
���n|
pq
qttu
suw
rot
�zvr
pq
pu
op�o�q�ttw
z�tvsrpzux
 yvz{
rot
��q
|tqtr
qrsrt
sr
rot
�uw
z�
|tqtr
qp�us�pu�
�vz{
��qrvts{
�otu
rot
�zvr
pq
pu
op�o�q�ttwz�tvsrpzunopq
pq
s
rp{tw
qrsrt
�pro
su
purtv~s�
z�
�
{q�

not
rp{tv
pq
vtqtr
ts}o
rp{t
ropq
qrsrt
pq
turtvtw�hhijiki�
l-4-%,%'&��nopq
qrsrt
pq
turtvtw
�vz{
su
��
qrsrt
�otu
s
��
pq
qttu
zu
rot
��q�hhijikik
l-4-%,%'&�nopq
qrsrt
pq
turtvtw
�vz{
s
uzu��
qrsrt
t�}t�r
rot
��q�tuw
qrsrt
p�
rot
vt}tp~tv
wtrt}rq
su
��
�zv
�w�t�
zv���
}zuwprpzu
zu
rot
��q
zv
�op�t
rot
nvsuq{prrtv
pq
pu
rot
�}rp~t
qrsrt�nopq
pq
s
rp{tw
qrsrt
�pro
su
purtv~s�
z�
�
{q�

not
rp{tv
pq
vtqtr
ts}o
rp{t
ropq
qrsrt
pq
turtvtw�not
rp{tv
zu��
sw~su}tq
p�
rot
nvsuq{prrtv
pq
pu
rot
�us}rp~t
qrsrt�
LGE-1010 / Page 348 of 650



��������	
�����	
�
�
�������������
��������
���

���

��������
�� !"#$%&'(
()*)+
'(
+,)+-+.
/&+,01
 %&+
2
3(
)'3+-
+45'-+(
',
)&+
6+7+'8',9:1
 %&+
2
3(
)'3+-
+45'-+(
',
)&+
6+7+'8',9;<
()*)+
*,.
)&+
5=-)
&*(
-+3=8+.
')(
&'9&>(5++.)+-3',*)'=,(
*,.
7=,,+7)+.
')(
?@
5ABB>A5
-+('()=-
*,.
)&+
-+(AB)',9
CA(
()*)+
'(
,=)
<DEFG&+,
)&+
6+7+'8+-
+,)+-(
)&'(
()*)+H
)&+
IAC
J=,)-=BB+-
()*-)(
*
K
3(
)'3+-F

;L
)&*)
)'3+-
+45'-+(
/&'B+
)&+6+7+'8+-
'(
()'BB
',
)&'(
()*)+H
)&+,
)&+
IAC
J=,)-=BB+-
'(
(A(5+,.+.F

G&+,
)&+
IAC
J=,)-=BB+-
'(
(A(5+,.+.H')
3*M
9+,+-*)+
-+(A3+
('9,*B',9F�������N
O"P"QRQ#STU%&'(
()*)+
'(
+,)+-+.
L-=3
*,
I<
()*)+
/&+,
*
IV
'(
(++,
=,
)&+
CA(F��������
O"P"QRQ#SU%&'(
()*)+
'(
+,)+-+.
L-=3
*,M
,=,I<
()*)+
+47+5)
)&+
6+(A3+
()*)+
/&+,
)&+
-+7+'8+-
.+)+7)(
*,
<V7=,.')'=,
=,
)&+
CA(
*,.
)&+
IAC
6+5+*)+-
'(
',
)&+
GW<XY
=-
GW<XYWZ
()*)+F%&'(
'(
*
)'3+.
()*)+
/')&
*
.A-*)'=,
=L
KF[
\(
)=
]EE
\(F

%&+
)'3+-
'(
-+(+)
+*7&
)'3+
)&'(
()*)+
()*-)(F�������̂
O" �_"%&'(
()*)+
'(
+,)+-+.01
 W-=3
)&+
6+7+'8',9V
()*)+
/&+,
)&+
)'3+-
+45'-+(1
 W-=3
)&+
<A(5+,.
()*)+
/&'B+
)&+
%-*,(3'))+-
'(
',
)&+
<-+(A3+
()*)+
=-
'L
)&+-+
'(
*
)-*,(')'=,
)=
)&+V
()*)+
=,
)&+
A5()-+*3
L*7',9
5=-);L
)&+
&AC
+,)+-(
)&'(
()*)+
/&+,
')(
)'3',9
-+L+-+,7+
'(
,=)
*8*'B*CB+H
)&+
&AC
3*M
-+3*',
',
)&'(
()*)+
A,)'B)&+
&AC̀(
)'3',9
-+L+-+,7+
C+7=3+(
()*CB+
a)'3',9
-+L+-+,7+(
3A()
()*C'B'b+
',
B+((
)&*,
]E
3(cF

;L
)&'(
()*)+'(
C+',9
&+B.
5+,.',9
()*C'B'b*)'=,
=L
)&+
&AC̀(
7B=7dH
)&+
6+7+'8+-
3A()
5-=8'.+
*
V
)=
)&+
-+5+*)+-
L=-5-=5*9*)'=,
)=
)&+
.=/,()-+*3
L*7',9
5=-)(F

G&+,
7B=7d(
*-+
()*CB+H
)&+
6+7+'8+-
3A()
-+5+*)
)&+
',7=3',9('9,*B(Fe=)+0

IAC
)'3',9
-+L+-+,7+(
/'BB
C+
()*CB+
',
B+((
)&*,
]E
3(
(',7+
-+(+)
-+fA'-+3+,)(
*B-+*.M
(5+7'LM
)&*))&+M
C+
()*CB+
',
B+((
)&*,
]E
3(
*,.
*
&AC
3A()
(A55=-)
-+(+)
L-=3
(A(5+,.F�������g
O"P"QRQ#S�hi%&'(
()*)+
'(
+,)+-+.
L-=3
*,M
,=,I<
()*)+
+47+5)
jA(k6+(+)
/&+,
)&+
-+7+'8+-
.+)+7)(
*,
<DE
7=,.')'=,*,.
)&+
IAC
6+5+*)+-
'(
',
)&+
GW<XY
=-
GW<XYWZ
()*)+F%&'(
'(
*
)'3+.
()*)+F

%&+
3','3A3
',)+-8*B
L=-
)&'(
()*)+
'(
KF[
\(F

%&+
3*4'3A3
.+5+,.(
=,
)&+
&AC
CA))&'(
',)+-8*B
3A()
)'3+=A)
+*-BM
+,=A9&
(A7&
)&*)
'L
)&+
/'.)&
=L
)&+
<DE
=,
)&+
A5()-+*3
L*7',9
5=-)
'(
=,BM]E
3(H
)&+
6+7+'8+-
/'BB
+,)+-
)&+
jA(k6+(+)
()*)+
/')&
(ALL'7'+,)
)'3+
-+3*',',9
',
)&+
]E
3(
',)+-8*B
L=-)&+
&AC
)=
7=35B+)+
')(
-+(+)
5-=7+((',9F

WA-)&+-3=-+H
'L
)&+
&AC
'(
(A(5+,.+.
/&+,
)&+
6+7+'8+-
+,)+-(
)&'(()*)+H
)&+
&AC
3A()
C+
*CB+
)=
()*-)
')(
7B=7d(H
)'3+
)&'(
',)+-8*BH
*,.
7=35B+)+
')(
-+(+)
a7&'-5c
5-=)=7=B
*,.5-=7+((',9
',
)&+
jA(k6+(+)
()*)+
/')&',
]E
3(F

;)
'(
5-+L+--+.
)&*)
)&'(
',)+-8*B
C+
*(
B=,9
*(
5=(('CB+
9'8+,)&+
7=,()-*',)(
B'()+.
&+-+F

%&'(
/'BB
5-=8'.+
L=-
)&+
3*4'3A3
'33A,')M
)=
,='(+
=,
)&+
A5()-+*3
L*7',95=-)
*,.
-+.A7+
)&+
5-=C*C'B')M
)&*)
)&+
.+8'7+
/'BB
-+(+)
',
)&+
5-+(+,7+
=L
,='(+
C+L=-+
)&+
A5()-+*3
&AC.'(*CB+(
)&+
5=-)F%&+
)'3+-
'(
-+(+)
+*7&
)'3+
)&'(
()*)+
()*-)(F
LGE-1010 / Page 349 of 650



��������	
�����	
�
�
�������������
��������
���

���

��������
��� !"�"#$%&'
'()(*
&'
*+(*,*-./
 0,12
(%*
3*4*&5&+6789
'()(*
:%*+
(%*
(&2*,
*;<&,*'=

>'
?1+6
)'
(%*
<1,(
41+(&+@*'
(1
,*4*&5*
789A
(%*3*4*&5*,
:&??
,*2)&+
&+
(%&'
'()(*=/
 $%&'
'()(*
&'
)?'1
*+(*,*-
:%&?*
<1:*,B1+B,*'*(
CDE3F
&'
G*&+6
6*+*,)(*-
GH
(%*
%@GI'
?14)?
4&,4@&(,H=$%*
'()(*
2)4%&+*
4)++1(
*;&(
(%&'
'()(*
:%&?*
DE3
&'
)4(&5*=/
 $%*
J
2'
(&2*,
*;<&,*'
&+
(%*
3*4*&5&+6K7
'()(*
)+-
(%*
<1,(
%)'
,*215*-
&('
%&6%B'<**-
(*,2&+)(&1+')+-
41++*4(*-
&('
LM
<@??B@<
,*'&'(1,
)+-
(%*
,*'@?(&+6
G@'
'()(*
&'
'(&??
789=K+
(%&'
'()(*A
)
%&6%B'<**-
4)<)G?*
<1,(
:&??
&2<?*2*+(
(%*
4%&,<
'&6+)?&+6A
%)+-'%)N*A
)+-
(&2&+6
<,1(141?)'
-*'4,&G*-
&+
7*4(&1+
O=P=O=Q=�����R
STUV�WX##"T$%&'
'()(*
2)4%&+*
&'
@'*-
(1
21+&(1,
(%*
@<'(,*)2
Y)4&+6
<1,(
:%&?*
(%*
Z@G
3*<*)(*,
%)'
41++*4(&5&(H
&+(%*
@<'(,*)2
-&,*4(&1+=

$%*
<@,<1'*
1Y
(%&'
21+&(1,&+6
)4(&5&(H
&'
(1
<,*5*+(
<,1<)6)(&1+
1Y
*,,1+*1@'&+-&4)(&1+'
&+
(%*
@<'(,*)2
-&,*4(&1+=

K+
<),(&4@?),A
(%&'
2)4%&+*
<,*5*+('
G)GG?*
)+-
-&'41++*4(
*5*+('
1+(%*
-1:+'(,*)2
Y)4&+6
<1,('
1Y
(%&'
%@G
Y,12
<,1<)6)(&+6
)+-
4)@'&+6
(%&'
%@G
(1
G*
-&')G?*-
1,-&'41++*4(*-
GH
(%*
%@G
(1
:%&4%
&(
&'
)(()4%*-=

0&6@,*
PPBPJ
&'
(%*
(,)+'2&((*,
'()(*
(,)+'&(&1+
-&)6,)2=$)G?*
PPB[
-*Y&+*'
(%*
'&6+)?'
)+-
*5*+('
,*Y*,*+4*-
&+
0&6@,*
PPBPJ=\]̂ _̀abcd\̀ aef ghijklmnojklmnpnqniklhr]̀ s]nhtuv̀ aewx]ynz{|n àgàgp}~]{zqnht
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hiokl
YGa
iPk
[QRSNL
]NLĜ N
hed
WTO
[dlpNqUqr
st̂ LuYGa
iPk
]NvHN\XL
]NLĜ N
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tkndfkha_Zbao

uoo
YZ[Z\]hi[_jk]tkndfk
ha_Zbao
p[blm[bk
vnk_Z]p[blm[bk
vnk_Z]w�x
��
yyz���

��	������{��
��
����
�|
����
�
}{��x�|
��~
}�����	
�����������
��
������
������P:4
TMU
MQ9=4E
M;D=<>34
2949
=:4
0A=4332J=
J0J4
>99;@0>=4B
<0=:
=:4
M=>=29
N:>A14
4ABJ;0A=
=;
B4=4@=@:>A149
0A
:2I
>AB
J;3=
9=>=29G�������
�"#&
�*% �+
� !"#$%&'" 
�#")+��' �H2I9
34J;3=
>
J;3=�9
9=>=29
=:3;21:
J;3=
@;EE>AB9
;A
>
J436J;3=
I>909G

P:4
TMU
MQ9=4E
M;D=<>34>@�A;<C4B149
>
J;3=
@:>A14
IQ
@C4>30A1
=:4
@:>A14
9=>=4
@;3349J;AB0A1
=;
=:4
9=>=29
@:>A14
34J;3=4B
IQ
=:4:2IG

P:4
>@�A;<C4B1E4A=
@C4>39
=:4
@:>A14
9=>=4
D;3
=:>=
J;3=
9;
D2=234
B>=>
=3>A9D439
=;
=:4
M=>=29
N:>A144ABJ;0A=
B;
A;=
34J;3=
=:4
J34F0;29
4F4A=G

P:09
>CC;<9
=:4
J3;@499
=;
34J4>=
D;3
D23=:43
@:>A149
V944/01234
55675WG

LGE-1010 / Page 365 of 650



��������	
�����	
�
�
�������������
��������
���

���

������� !�"
�#$!%&'�
'�()� ! 
*�!�'')+!
,�+�
�#!�$�-&!�#�
$#'
�!&!) 
./&���
*�$#'"&!�#�./&���
0&!&12&�3&43�
56)4
718  !&!) 
-/&���*7
!#9�� 7# :� *�!�'')+!
,�+�
'�!)'� 
6)4
&�;
,#'!
�!&!) 
./&���
��!"&+*�!�'')+!
,�+�
�#!�$�-&!�#�
'�!�'�;�� !�"
�#$!%&'�
'�&; 
6)4
#'
,#'!
 !&!) 
<$#'
&$$�-!�;
+#'! =
�� !�"
�#$!%&'�
+'#-�  � 
&--)")3&!�;
-/&���
��$#'"&!�#�1��
./&���;�!&!�57# :� >1--)")3&!�
-/&���
��$#'"&!�#�>�� !�"
�#$!%&'�
-3�&' -#''� +#�;���
-/&���
 !&!�?�@���!�&3�A�
*�!�'')+!
,�+�
$#'
�!&!) 
./&���
��;+#��!?�!)'�
!#4��������B�C
��
DDE�D�

F���
����
�
G��H	��C
I��J�HKKLKMLN
OPQ
RST
UVWX
YXRXPZ
[\RS]̂
_̀XaRbcde
fgh
ijk
lmno
poiogq
rdijse
tuoviwx
qdmyj
uj
zusgne
{{|}}x
ujku~ioeq
ydeoden
ode
dgh
mn
i
wmno
diqe�wenuej~ek
i
qoiogq
~dijse�

cduq
huoviw
i�qm
ujku~ioeq
ydu~d
wmno�q�
diq
dik
i
~dijse
uj
qoiogq�

cde
dghneognjq
oduq
�i�ge
mj
ode
poiogq
rdijse
ejkwmujo�

fghq
newmno
oduq
�i�ge
uj
h�oe|uj~nevejoq�

cdio
uqx
u�
idgh
diq
qu�
wmnoqx
uo
neognjq
i
h�oe
�gijouo�x
ijk
newmnoq
i
�enm
uj
ode
uj�i�uk
wmno
jgvhen
�ue�k
�m~ioumjq�cde
�pt
p�qoev
pm�oyine
uq
iyine
m�
ode
jgvhen
m�
wmnoq
mj
i
dgh
�oduq
uq
newmnoek
uj
ode
dgh
keq~nuwomn�ijk
ke~mkeq
ode
fgh
ijk
lmno
poiogq
rdijse
tuoviw
i~~mnkujs���

cde
dgh
newmnoq
ij�
~dijseq
uj
dghqoiogq
uj
huo
�enm
m�
ode
fgh
ijk
lmno
poiogq
rdijse
tuoviw�cde
fgh
ijk
lmno
poiogq
rdijse
tuoviw
qu�e
�inueq
�nmv
i
vujuvgv
qu�e
m�
mje
h�oe�

fghq
newmno
mj��
iqvij�
huoq
iq
odene
ine
wmnoq
mj
ode
dghx
qgh�e~o
om
ode
h�oe|snijg�inuo�
ne�gunevejo
�u�e�x
nmgjk
gw
om
odejeineqo
h�oe��

LGE-1010 / Page 366 of 650



��������	
�����	
�
�
�������������
��������
���

���

����

��� 
�
!"#$%&
'& &! &'()*
!"#$%&
'& &! &'
��� 
�
!"#$%&
'& &! &'

��� 
�
!"#$%&
'& &! &'+�,
��
--.���

/
0
��1
2���
����
�
34��,�
���5��678
9:;<
9=<
>9?9@A
B=?7C<
<7DEF:79
:A
EFGG<D
H8
9=<
=FA9
IF79JFGG<J
?7D
?78
FK
9=<
>9?9@A
B=?7C<D
H:9A
?J<7F7LM<JFN
9=<
O@H
?7D
PFJ9
>9?9@A
B=?7C<
Q:9;?E
:A
J<9@J7<DR

S:C@J<
TTLUV
A=FWA
?7
<X?;EG<
IJ<?9:F7;<I=?7:A;
KFJ
=@H
?7D
EFJ9
I=?7C<
H:9AR YZ[\Y][̂
_]̀abc�%d!#e
fgh"#$%&i& &! 
c�%d! h"#$%&j$k��l# d�$
()*
#$'
��� 
m # )n
h"#$%&
od l#p

qrst
u
u
vw#lpe&

+�,
��
--.���

xy�5�	�
/
0
��1
2���
34��,�
���
��5�	��,zz{z|{}
~�Z[\b�[[Z�̂
�Z�][̂a�̀
���
�Zb]�Z[��>Q
D<�:I<A
;@A9
H<
D<A:C7<D
9F
;<<9
?EEG:I?HG<
A?K<98
A9?7D?JDAR

�A@?GG8N
9=:A
W:GG
;<?7
9=?9
?
A<GKLEFW<J<D
=@H
:;EG<;<79
I@JJ<79
G:;:9:7C
F7
:9A
DFW7A9J<?;
K?I:7C
EFJ9AR

�K
?7
F�<JLI@JJ<79
IF7D:9:F7FII@JAN
:9
I?@A<A
?
A9?9@A
?7D
A9?9<
I=?7C<
:7
F7<
FJ
;FJ<
EFJ9AR

�=:A
I=?7C<
:A
J<EFJ9<D
9F
9=<
�>Q
>8A9<;>FK9W?J<
AF
9=?9
:9
I?7
9?�<
IFJJ<I9:�<
?I9:F7R6
=@H
;?8
H<
D<A:C7<D
9F
J<EFJ9
F�<JLI@JJ<79
?A
<:9=<J
?
EFJ9
FJ
?
=@H
<�<79R

�=<
=@H
D<AIJ:E9FJ
K:<GD�������������������
:A
@A<D
9F
:7D:I?9<
9=<
J<EFJ9:7C
I?E?H:G:9:<A
FK
?
E?J9:I@G?J
=@H
�A<<
><I9:F7
TTRUVRU�R�=<
F�<JLI@JJ<79
A9?9@A
H:9
:7
9=<
=@H
FJ
EFJ9
A9?9@A
K:<GD
:7D:I?9<A
9=<
A9?9<
FK
9=<
F�<JLI@JJ<79
D<9<I9:F7W=<7
9=<
A9?9@A
:A
J<9@J7<DR

�=<
F�<JLI@JJ<79
A9?9@A
I=?7C<
H:9
:7
9=<
O@H
FJ
PFJ9
B=?7C<
K:<GD
:7D:I?9<A
:K9=<
F�<JLI@JJ<79
A9?9@A
=?A
I=?7C<DR�=<7
?
=@H
<XE<J:<7I<A
?7
F�<JLI@JJ<79
IF7D:9:F7N
:9
;@A9
EG?I<
?GG
?KK<I9<D
EFJ9A
:7
9=<
PFW<J<DLFKK
A9?9<R�K
?
=@H
=?A
E<JLEFJ9
EFW<J
AW:9I=:7C
?7D
E<JLEFJ9
I@JJ<79
G:;:9:7CN
?7
F�<JLI@JJ<79
F7
F7<
EFJ9
;?8
A9:GG
LGE-1010 / Page 367 of 650



��������	
�����	
�
�
�������������
��������
���

���

�����
���
 !"�#
!$
�$!���#
 !#�
�!
%�&&
'�&!"
� ��(%(�)
*($(*�*�+

,$
��(�
����-
���
�%%����)
 !#�
(�
 &���)($
���
.!"�#�)/!%%
�����
�$)
01.2341256310733684
(�
���
%!#
���
 !#�-
'��.2341256310733684
(�
$!�
���+

,%
���
��'
���
!9�#/��##�$�
)�����(!$
!$
�
��'
'��(�-
���$
�$
!9�#/��##�$�
�!$)(�(!$
!$
���
��'
"(&&
�����
�&&
 !#��
�!
�$��#
���
.!"�#�)/!%%
�����+

:!"�9�#-
($
��(�
����-$�(���#
01.2341256310733684
$!#
.2341256310733684
(�
���
%!#
���
�%%����)
 !#��+:!��
#��!9�#;
���(!$�
%!#
�$
!9�#/��##�$�
�9�$�
��!�&)
($�&�)�
���
%!&&!"($<=>+
:!��
<���
���$<�
$!�(%(���(!$
%#!*
��'
"(��
!9�#/��##�$�
�9�$�+?+
:!��
�@�#����
�  #! #(���
��'
!#
 !#�
���$<�
($%!#*��(!$
A)� �$)($<
!$
���
($%!#*��(!$
($
������$<�
'(�*� B+C+
:!��
"�(��
%!#
!9�#/��##�$�
������
'(�
�!
'�
�&��#�)
�!
D+E+
:!��
�;�&��
 !"�#
!$
�!
�&&
!%
���
$������#;
 !#��
A�+<+-
(�����
�
F��.!#�G����#�A.2341.2H63B#�I����
%!#
����
 !#�B+J+
:!��
#�/�$�*�#����
�&&
�%%����)
 !#��+KKLKMLN
OPQRSTUVWXP
YUPZ[WP\4��
��'
)�9(��
�&���
�!**�$)�
�#�
���)
�!
*�$( �&���
(��
)!"$��#��*
%��($<
 !#�
�����+

H��$
�
)�9(��
(��������)-
���
)�9(��
������
�9�$�
(�
)������)
';
���
��'
�$)
#� !#��)
!$
���
������
���$<�
($��##� �+

4��
�!��"(&&
���� �
���
������
���$<�
#� !#�
�$)
#�I����
�
F��.!#�G����#�A.234136F64B
!$
���
 !#�+

]�
 �#�
!%
���'��
#����
��I��$��-
�
� ��)
)�����
(�
 �#%!#*�)
';
���
��'̂�
 !#�
��#)"�#�+4��
_��1F�����A.234B
#�I����
($9!̀�)
';
���
�!��
"(&&
#���#$
�
a$!�
.2341b2H1F.66c
�$).2341:,_:1F.66cd
($)(���(!$
%!#
�
)!"$��#��*
%��($<
 !#�
! �#��($<
��
�(<�/� ��)+

4��_��1F�����A.234B
"(&&
#� !#�
a.2341b2H1F.66cd
%!#
�
)!"$��#��*
%��($<
 !#�
! �#��($<
��
&!"/� ��)+

4��
_��1F�����A.234B
"(&&
#� !#�
a$!�
.2341b2H1F.66c
�$)
$!�
.2341:,_:1F.66cd
%!#
�)!"$��#��*
%��($<
 !#�
! �#��($<
��
%�&&/� ��)+H��$
���
)�9(��
(�
)������)
%#!*
���
 !#�-
���
 !#�
#� !#��
���
������
���$<�
��#!�<�
���
������
���$<��$) !($�
�$)
���
 !#�
"(&&
'�
#��!$$����)
�!
���
�(<�/� ��)
#� ����#+

4��$
���
 #!����
(�
#��);
�!
'�#� ����)
!$
���
$�@�
)�9(��
������
)�����+KKLKe
YQf
gXPhW\QTUVWXP:�'�
�#�
�!$%(<�#�)
��#!�<�
���
���$)�#)
7Fi
)�9(��
�!$%(<�#��(!$
�!**�$)�+

]
��'
����
(�
$!��!$%(<�#�)
'���9��
&(̀�
�$;
!���#
)�9(��
����
(�
$!�
�!$%(<�#�)
"(��
#�� ���
�!
 !"�#
#�I�(#�*�$��
�$)�))#���($<+

,%
�
��'
(* &�*�$��
 !"�#
�"(���($<-
$!
 !"�#
(�
 #!9()�)
�!
���
)!"$��#��*
%��($<
 !#��"�(&�
���
��'
(�
$!�
�!$%(<�#�)+

0!$%(<�#($<
�
��'
�$�'&��
���
F�����
0��$<�
�$) !($�+

4��
7Fi
F;���*F!%�"�#�
*�;
���$
(����
�!**�$)�
�!
���
��'
�!
�"(���
 !#�
 !"�#
!$
�$)
!%%
��
�  #! #(���
�(*��+4��
7Fi
F;���*
F!%�"�#�
�@�*($��
��'
)���#( �!#
($%!#*��(!$
�!
)���#*($�
���
��'̂�
���#����#(��(��+

i;�@�*($($<
���
��'̂�
���#����#(��(��-
���
7Fi
F;���*
F!%�"�#�
�$��#��
����
(&&�<�&
 !"�#
�! !&!<(��
�#�
$!��&&!"�)
';
$!�
 !"�#($<
!$
���
��'̂�
 !#��
(%
)!($<
�!
"!�&)
9(!&���
���
7Fi
 !"�#
�! !&!<;+

4��
)�9(��������
�$)
�!$%(<�#��(!$
($%!#*��(!$
��$
'�
���)
�!
)���#*($�
"�����#
���
��'
��!�&)
'�
���)
��
�
'��
!#��&%/ !"�#�)
)�9(��+

4�'&�
>>/>?
��**�#(j��
���
($%!#*��(!$
�$)
�!"
(�
��$
'�
���)
�!
)���#*($�
�����##�$�
 !"�#
#�I�(#�*�$��
!%
���
��'+
LGE-1010 / Page 368 of 650



��������	
�����	
�
�
�������������
��������
���

���

���	�
������

�
�
�����
 �������!
"�#�
�
$$��%&'()*+,-./*'(
0123-*4/'-5.67'81- 9:;//-*9,/12<=1>)
7'81-1?@ A,901B*31
=/./,2<=1>)
7'81-@ C64>.(./*'(D D EFG EFGHIJK
JK
LM
JNNOPLN
KOQ
RS
JMSRTULQJRMVD W D EFGG
XOYJZO
[IJZI
JK
RMN\
KONS]̂R[OTOX_
̀aQ
XROKMRQ
ILYO
NRZLN
̂R[OT
ZLMMRQ
ZRMMOZQ
QR
QIO
̀aKLMX
ZRUUaMJZLQOVD W W bONS]̂R[OTOX
RMN\
Ià
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Ià
JK
ZL̂L̀NO
RS
̀RQI
KONS]
LMX
̀aK]R̂[OTOX
R̂OTLQJMP
URXOKV

~Q
JK
ZaTTOMQN\LYLJNL̀NO
LK
L
KONS]̂R[OTOX
IàV�
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zŷak̂|_dpak���
�&�(
/&#(%&$$�%
*���
(��
� $�(
(%"#�"/(�&#
 %&(&/&$
'&%
�#�(�"(�#�
'*$$�+$&,�� ��!
(%"#�"/(�&#�
q�"
(��
��"#!
(��#
!�(�%2�#�#�
(��
/&2 $�(�&#
�("(*�
&'
(��
'*$$�+$&,�� ��!
(%"#�"/(�&#-

����
"  %&"/�
"$$&,�
(���&�(
/&#(%&$$�%
(&
�("%(
"
'*$$�+$&,�� ��!
(%"#�"/(�&#
"#!
(��#
/&#(�#*�
,�(�
&(��%
������ ��!
(%"#�"/(�&#�,��$�
"q&�!�#�
�"q�#�
(&
,"�(
'&%
(��
�$&,�%
(%"#�"/(�&#
(&
 %&/��!+/&2 $�(�
"(
�(�
� ��!-

}
������ ��!� $�(
(%"#�"/(�&#
�"�
(,&
 "%(�X

"
�("%(�� $�(
"#!
"
/&2 $�(��� $�(-

~ $�(
(%"#�"/(�&#�
"%�
&#$)
*��!
0�(,��#(��
�&�(
/&#(%&$$�%
"#!
"
�*0-

�&
&(��%
�����+'*$$�+$&,�� ��!
!�q�/��
�q�%
 "%(�/� "(�
�#
� $�(
(%"#�"/(�&#�-���#
(��
�&�(
/&#(%&$$�%
��#!�
"
�("%(�� $�(
(%"#�"/(�&#
"(
������ ��!v
(��
� $�(
(%"#�"/(�&#
��
"!!%����!
(&
(����
'&%
(�"(
!�q�/�-

��"(
��
,�$$
"//� (
(��
(%"#�"/(�&#
"#!
0*''�%
�(
$&/"$$)-

���
������ ��!
�"#!$�%%�� &#!�
,�(�
"#
"  %& %�"(�
�"#!��"P�
(&
�#'&%2
(��
�&�(
/&#(%&$$�%
(�"(
(��
(%"#�"/(�&#
�"�
0��#
"//� (�!-�&(
"$$
� $�(
(%"#�"/(�&#�
�"q�
"
�"#!��"P�
 �"��
(&
(��
�("%(�� $�(-

���
�("%(�� $�(
(%"#�"/(�&#�
"%�
P� ((�2 &%"%�$)
�#
"
��
(%"#�"/(�&#
0*''�%-���
'*$$�+$&,�� ��!
�"#!$�%
 %&/�����
�("%(�� $�(
 �%�&!�/
(%"#�"/(�&#�
�(&%�!
�#
(��
 �%�&!�/
(%"#�"/(�&#0*''�%
Q�#
&%!�%W
"�
(��
!&,#�(%�"2
'*$$�+$&,�� ��!
0*�
��
%�"!)
'&%
(��
�#�1(�
(%"#�"/(�&#-

���
'*$$�+$&,�� ��!
�"#!$�%
"//� (�
"#)
%��*$(
�#'&%2"(�&#
'%&2
(��
!&,#�(%�"2
0*�
Q�#
%�� &#��
(&
(��
'*$$�+$&,�� ��!(%"#�"/(�&#W
"#!
"//*2*$"(��
�(
�#
"
$&/"$
0*''�%
'&%
$"(�%
(%"#�2����&#
(&
(��
�&�(
/&#(%&$$�%-}(
"#
"  %& %�"(�
'*(*%�
(�2�v
(��
�&�(
/&#(%&$$�%
��#!�
"
������ ��!
/&2 $�(��� $�(
(%"#�"/(�&#
(&
%�(%��q�(��
�("(*�+!"("+%��*$(
'&%
"  %& %�"(�
'*$$�+$&,�� ��!
(%"#�"/(�&#�-

���
������ ��!
�"#!$�%
/��/P�
(���
������ ��!
/&2 $�(��� $�(
(%"#�"/(�&#
,�(�
(��
%�� &#��
"(
(��
��"!
&'
(��
"  %& %�"(�
$&/"$
(%"#�"/(�&#
0*''�%
"#!%�� &#!�
"//&%!�#�$)-

���
� �/�'�/
� $�(
(%"#�"/(�&#
��3*�#/��
"%�
!�'�#�!
'&%
�"/�
�~.
(%"#�'�%
() �
�#$"(�%
��/(�&#�-
LGE-1010 / Page 371 of 650



��������	
�����	
�
�
�������������
��������
���

���

���������
��� !"�#
$%&'(&) !*'
$%&'(�& *%(+
,-.
,/0
123
4,35460
738
389/:5;5:9
18/:0/4153:
18/:0</1380
=>>0?@

+
,-.
4/:
,/A6
3:6
>>
738
/<<B32:0186/C
7/45:9
D3810
1,/1
,/A6
7-<<EF<32E0D66B
B6A5460
/11/4,6B
38
1,6
,-.
4/:
,/A6
3:6
>>
738
6/4,B32:0186/C
7/45:9
D381@

>,6
,-.
C-01
86D381
510
389/:5;/153:
5:
1,6
,-.
4</00
B60485D138@������G
$%&'(&) !*'
$%&'(�& *%
H)I#J��!'K+0
1,6
,59,E0D66B
,/:B<68
/446D10
01/81E0D<510L
1,6
7-<<EF<32E0D66B
18/:0/4153:
5:738C/153:
/:B
B/1/
738MN>0
38
1,6
18/:0/4153:
5:738C/153:
738
OP0
/44-C-</16
5:
.-77680
/2/515:9
1,658
068A546
3:
1,6
B32:0186/C.-0@

>,6
,301
C/:/960
1,6
D6853B54
>>
18/:0/4153:
.-77680
B577686:1<Q
1,/:
1,6
:3:ED6853B54
18/:0/4153:.-77680@������G��
$$
R(*)I%*'*�(SR' #%%�" 
TU#%!*J!)V
$%&'(&) !*'
W�XX#%!'KY6853B54
18/:0/4153:0
,/A6
018541
15C5:9
86Z-586C6:10
13
C661
3:
/
7-<<EF<32E0D66B
.-0
=/0
B675:6B
.Q
1,60D645754
6:BD35:1
/:B
18/:0768
1QD6?@

>,6867386L
18/:0/4153:0
C-01
C3A6
/48300
1,6
,59,E0D66B
.-0L
1,83-9,1,6
>>L
/48300
1,6
7-<<EF<32E0D66B
.-0L
./4[
1,83-9,
1,6
>>L
/:B
3:13
1,6
,59,E0D66B
.-0
5:
/
15C6<Q7/0,53:@

+:
3A68A562
37
1,6
C548378/C6
D5D6<5:6
37
.-77685:9
5:
1,6
>>
50
0,32:
5:
\59-86
]]Ê_@

+18/:0/4153:
.695:0
/0
/
01/81E0D<51
3:
1,6
,59,E0D66B
.-0L
50
/446D16B
.Q
1,6
,59,E0D66B
,/:B<68L
/:B
50
01386B5:
1,6
01/81E0D<51
18/:0/4153:
.-7768@

>,6
7-<<EF<32E0D66B
,/:B<68
-060
1,6
:6̀1
01/81E0D<51
18/:0/4153:
/1
1,6,6/B
37
1,6
01/81E0D<51
18/:0/4153:
.-7768
2,6:
51
50
15C6
13
500-6
1,6
:6̀1
D6853B54
7-<<EF<32E0D66B
18/:0/4153:3:
1,6
B32:0186/C
.-0@

>,6
860-<10
37
1,6
18/:0/4153:
/86
/44-C-</16B
5:
1,6
43CD<616E0D<51
18/:0/4153:.-7768@

>,6
>>
860D3:B0
13
/
43CD<616E0D<51
783C
1,6
,301
/:B
6̀18/410
1,6
/DD83D85/16
860D3:06
783C
1,643CD<616E0D<51
18/:0/4153:
.-7768@

>,50
43CD<6160
1,6
7<32
738
/
D6853B54
18/:0/4153:
1,83-9,
1,6
>>@

>,5050
4/<<6B
1,6
D6853B54
18/:0/4153:
D5D6<5:6@aabcde
fghhi
fjkljmfgncj bcde
fghhi
opqgnhjhmfgncjfjkljmrgncjstsu opqgnhjhmrgncjstsufjkljbkvinhl opqgnhjhbkvinhlswnnxypzbkvinhl{�|
��
}}~���

��
����������
����	���
���
��������
��	��
������������>,6
>>
5CD<6C6:10
/
18/B5153:/<
D5D6<5:6
37
18/:0/4153:0
251,
510
D6853B54
18/:0/4153:
.-77680@

>,686
5006D/8/16
.-7768
0D/46
738
01/81E0D<510
/:B
43CD<616E0D<510@

>,6
,301
50
860D3:05.<6
738
75<<5:9
1,6
01/81E0D<5118/:0/4153:
.-7768
/:B
B8/5:5:9
1,6
43CD<616E0D<51
18/:0/4153:
.-7768@

>,6
,301
03712/86
C/:/960
1,6
,30143:183<<68
13
4/-06
,59,E0D66B
0D<51
18/:0/4153:0
/1
1,6
4388641
15C60
13
/A35B
3A68F-:B68
8-:0
5:
1,6
>>D6853B54
18/:0/4153:
.-77680@

>,6
,301
43:183<<68
06:B0
B/1/
��-01
5:
15C6�
738
7-<<EF<32E0D66B
MN>0
/:B861856A60
860D3:06
B/1/
783C
7-<<EF<32E0D66B
OP0
13
6:0-86
1,/1
1,6
D6853B54
18/:0/4153:
.-7768
0D/46
86Z-586B5:
1,6
>>
50
1,6
C5:5C-C
D3005.<6@

�66
�64153:
]]@]�
738
C386
B61/5<6B
5:738C/153:@N��
018541<Q
B675:60
1,6
15C5:9
86Z-586C6:10
37
D6853B54
18/:0/4153:0
/:B
1,6
5034,83:3-0
18/:0D3814/D/.5<51560
37
1,6
,59,E0D66B
/:B
7-<<EF<32E0D66B
.-060@

>,50
/<<320
1,6
,301
13
/44-8/16<Q
D86B541
2,6:
LGE-1010 / Page 372 of 650



��������	
�����	
�
�
�������������
��������
���

���

����
���
 !�"��"#
���$%�#�"�$%
&'%�
(!
&�)!�
�$
(��*
�*!
�'++,-+�.,% !!�
�$�
*"/*,% !!�
('%!%0
.*!$!)!�
�#+"!$�
�!1'!%�%
�
����
���$%�!�
."�*
�
�'++,-+�.,% !!�
 !�"��"#
!$� �"$�2

3*!�!���!0
�*!
*�%�
#�$
4 " !+"$!5����
��-���&
�*!
33
%�
�*��
"�
&�)!%
"$
�
�"&!+6
&�$$!�
."�*
"�%
���/!�
!$� �"$�2

7$#!
�*!
#�$�"/'���"�$
���
�'++,-+�.,% !!�
�!)"#!
."�*
 !�"��"#
!$� �"$�%
"%
%!�0
�*!
*�%�
%��!�&%
����
��-���&
�*!
33
��
8!! 
�*!�!)"#!9%
!$� �"$�%
� !���"$/
$��&�++62::;:<;=;=
>>
?@ABCDEFGHEA
IJEFKLMHNEONPQ
>HRFSRPGNEF
?@TTMHNFUV�$, !�"��"#
���$%�#�"�$%
*�)!
$�
�"&"$/
�!1'"�!&!$�%0
('�
�*!
33
%'  ���%
�*!
&�W"&'&
�'++,-+�.,% !!��*��'/* '�
�++�.!�2

X
33
 ��)"�!%
�
�!.
���$%�#�"�$
('��!�%
���
('+8-#�$���+
�'++,-+�.,% !!�
���$%�#�"�$%23*!
*�%�
�$�
33
'%!
%"& +!
�+�.
#�$���+
YVXZ[
&!#*�$"%&%
��
&�$�/!
�*!
('+8-#�$���+
$�$, !�"��"#���$%�#�"�$
('��!�%2

3*!
*�%�
"%%'!%
�
%����,% +"�
���$%�#�"�$0
�$�
"�
�*!�!
"%
�)�"+�(+!
('��!�
% �#!0
�*!
33�##! �%
�*!
���$%�#�"�$2

3*!
�'++,-+�.,% !!�
*�$�+!�
'%!%
�*!
('��!�!�
"$���&��"�$
��
"%%'!
�*!
��.$%��!�&�'++,-+�.,% !!�
���$%�#�"�$
�$�
�*!$
'%!%
�*!
%�&!
('��!�
��
*�+�
�$6
�!%'+�%
Y!2/20
*�$�%*�8!
��
����
���"&!�'�[2

3*!
('��!�
"%
�*!$
!& �"!�
."�*
�
#���!% �$�"$/
*"/*,% !!�
#�& +!�!,% +"�
�$�
�*!
 ��#!%%#�$�"$'!%2

\"/'�!
]],̂_
%*�.%
�$
!W�& +!
�)!�)"!.
��
�
33
�*��
*�%
�.�
('+8-#�$���+
('��!�%2`̀abcdefghc
ij abcdefghc
iklmno
pqrrs
pgthguefvwqcrgrupqcmgxbcceyvz
pqrrs
̀ht{|t}gmv{~��
��
������

��
�����������
�
�������::;:<;=;�
�@AAKCAE�KS�MMO
�RFOAMH
>HRFSRPGNEF
�P�MO@ANFU3*!
�'++,-+�.,% !!�
*�$�+!�
'%!%
�
%"& +!0
%#*!�'+!�
 �"��"�6
%#*!&!
��
%!�)"#!
 !$�"$/
���$%�#�"�$%
�$
�*!��.$%��!�&
('%2

�*!$!)!�
�*!
�'++,-+�.,% !!�
*�$�+!�
�"$"%*!%
�
���$%�#�"�$
�$
�*!
��.$%��!�&
('%0
"���8!%
�*!
$!W�
%����,% +"�
���$%�#�"�$
���&
�*!
%����,% +"�
 !�"��"#
���$%�#�"�$
('��!�
Y"�
�$6[2
��
�*!�!
��!
$��)�"+�(+!
%����,% +"�
 !�"��"#
���$%�#�"�$%
"$
�*!
('��!�0
�*!
�'++,-+�.,% !!�
*�$�+!�
&�6
���!& �
�('+8-#�$���+
���$%�#�"�$2

��
�*!�!
��!
%����,% +"�
���$%�#�"�$%
 !$�"$/
"$
�*!
('+8-#�$���+
('��!�Y%[
�$�
�*!�!
"%%'��"#"!$�
�"&!
+!��
"$
�*!
�'++,-+�.,% !!�
]
&%
���&!
��
#�& +!�!
�*!
���$%�#�"�$0
�*!
�'++,-+�.,% !!�
*�$�+!�"%%'!%
�$!
��
�*!
('+8-#�$���+
���$%�#�"�$%
Y"$
��'$�
��("$
���!�[2

\"/'�!
]],̂�
%*�.%
 %!'��
#��!
���
�*!�'++,-+�.,% !!�
*�$�+!�
%����,% +"�
���$%�#�"�$
%#*!�'+"$/
�+/��"�*&23*!
33
�+%�
%!1'!$#!%
�*!
���$%�#�"�$
 " !+"$!
(�%!�
�$
�*!
*"/*,% !!�
&"#�����&!
�"&!�
��
!$%'�!
�*��
"���!%
$��
%����
�'++,-+�.,% !!�
 !�"��"#
���$%�#�"�$%
���
!��+6
��
���
+��!2

3*!
4X�)�$#!� " !+"$!5
 ��#!�'�!"$
�*!
 %!'��
#��!
"%
'%!�
��
8!! 
�*!
33
��)�$#"$/
�*!
&"#�����&!
4 " !+"$!52

3*"%
 ��#!�'�!
"%
�!%#�"(!�"$
&��!
�!��"+
+��!�
"$
\"/'�!
]],�_2
LGE-1010 / Page 373 of 650



��������	
�����	
�
�
�������������
��������
���

���

�����
� !
�""#�����
�$"%
�$&
"'
(�)*"'*+(�!
�""#,,
#*")�--
$�.%
-%+*%,-#��%
%*+$-+)%�"$/'
+0+��+1��
#�*�"&�)
-%+*%,-#��%
%*+$-+)%�"$
%��$2*")�--
$�.%
'3��,4�"5,-#��&
#�*�"&�)
%*+$-+)%�"$6�-�
�'
�+0+��+1��
13�74)"$%*"�
%*+$-+)%�"$!
+$&













�'�%-
�$
'3��,4�"5,-#��&
 
(-
'*+(�!
%��$2*")�--
"$�
%*+$-+)%�"$6$&
�'6$&
�""#8&0+$)�92�#���$��!:

,,
-��
&�-)*�#%�"$
�$
;�<3*�
  ,=>�1��"5!6$&
�""# ?�@
��
AAB�C�

DE�F�	�
?
		BG	�HB����I
J��I	��
��K�I
	��@
���
�����B��	���LM
NOMPQRSON
OTQUROQ
RV
WXRM
PXTYWOQZ
WXO
[[
NOQR\OM
WXO
N]̂VMWQOT_
S̀MaM
b
_M
cde
WR_OQ
fQ]_
WXO
XRgXhMYOON
bij
kM
_RPQ]fQT_Ol

[XRM
_OTVM
WXTW
WXO
X]MW
TVN
WXO
[[
XT\O
WXO
MT_O
b
_M
fQT_O
WR_O
f]Q
TUU
[[MlmR\OV
WXO
MWQRPW
QOUTWR]VMXRY
SOŴOOV
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Universal Serial Bus Specification Revision 2.0

A diamond(joint) is used to join several transitions to a common point. A joint allows a single input
transition with multiple output transitions or multiple input transitions and a single outputtransition. All
conditions on the transitions of a path involving a joint must be true for the path to be taken. A path is
simply a sequence oftransitions involving one or more joints.

A transition is labeled with a block with a line in the middle separating the (upper) condition and the (lower)
actions. The condition is required to be true to take the transition. The actions are performedifthe
transition is taken. The syntax for actions and conditions is VHDL.Acircle includes a namein bold and
optionally one or more actions that are performed upon entry to the state.

- Contains other state machines 
Initial - Initial state of a state machine
State

- State in a state machine

DS oD - Entry and exit of state machine

- Joint used to connect transitions

Condition _ .
—Ketions - Transition: taken when condition

is true and performsactions
Figure 11-30. Legend for State Machines

The descriptionsofthe split transactions for the four transfer types refer to the status of the full-/low-speed
transaction on the bus downstream of the TT. This status is used by the high-speed handler to determineits
response to a complete-split transaction. The status is only visible within a TT implementation and is used
in the specification purely for ease of explanation. The defined status values are:

e Ready — The transaction has completed on the downstream facing full-/low-speed bus with the result
as follows:

e Ready/NAK — A NAK handshake wasreceived.

e Ready /trans_err — The full-/low-speed transaction experienceda error in the transaction.
Possible errors are: PID to PID_invert bits check failure, CRC5 check failure, incorrect PID,
timeout, CRC16 check failure, incorrect packet length, bitstuffing error, false EOP.

e Ready /ACK — An ACK handshake wasreceived.

e Ready /Stall — A STALL handshake wasreceived.

e Ready /Data — A data packet was received and the CRCcheck passed. (bulk/control IN).

347
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TŴWV]eW
]
cUbbXYaWWd
o�R
[̂
eZW
d[\̂YeVW]̀
c]gŜT
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îg
pr!Wb̀
p
[\
fs_ic
hY
q%j
\V]fg_cf
Ŷf
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Ǹ
aZLLKRT
ILQRSQPTMNRb'%�
�
 .��%��
������ �&!�
&�
&�
#�!+�%��
!�
�'%
�!-����%�"
(� &�+
8.�
���
&�
&�
�!
$!�+%�
�##�!#�&��%
(!��'%
44
�!
 !��&�.%
�'%
������ �&!�)
�'%
������ �&!�
&�
c�8!��%�5d4'%
44
(.$$,]$!-,�#%%�
'���$%�
".��
�8!��
�'%
 .��%��
(.$$,]$!-,�#%%�
������ �&!�\:5
6!�
�$$
#%�&!�& 
������ �&!�
�*#%�)
&(
�'%
(.$$,�#%%�
(��"%
3e6
�&"%
!  .��<5
7(
�'%
������ �&!�
&�
��
&��%��.#�
������ �&!�
���
�'%
�����,�#$&�
(!�
�'%
������ �&!�
-��
�% %&0%�
&�
�!"%"& �!(��"%
@ �$$
&�
fA
���
�'%
44
"& �!(��"%
�&"%�
&��& ��%�
�'%
fgh
"& �!(��"%1!�%
�'��
�!
���&�&!��$
�8!��
'���$&�+
&�
�%>.&�%�
(!�
&�! '�!�!.�
������ �&!��
8%�&�%�
�'%
+%�%�& 
71]ei4'���$&�+
�%� �&8%�
8%$!-5

98!��
'��
�&((%�%��
#�! %��&�+
�%>.&�%"%���
-&�'
�%+����
�!
�'%
�!-����%�"(� &�+
8.�
(!�
71
���
ei4
������ �&!��5

6!�
��*
�*#%
!(
������ �&!�)
�'%
44
".��
�!�
+%�%���%
�
 !"#$%�%,�#$&�
�%�#!��%
(!�
��
�8!��%�
������ �&!�/
%5+5)
�!
%���*
&�
"��%
&�
�'%
 !"#$%�%,�#$&�
#&#%$&�%
���+%
(!�
���8!��%�
������ �&!�5:5
9�
�'%
�&"%
�'%
44
�% &�%�
�!
�8!��
��
71
������ �&!�)
�'%
44
".��
�!�
&��.%
�'%
'����'�j%
#� j%�
(!��'%
������ �&!�
&(
�'%
'����'�j%
'��
�!�
�$�%��*
8%%�
�����%�
!�
�'%
�!-����%�"
(� &�+
8.�5

4'%
44"�*
 '!!�%
�!
�!�
&��.%
�'%
71
�!j%�
#� j%�)
&(
#!��&8$%5

7(
�'%
������ �&!�
&�
&�
�'%
����
#'��%
@%5+5)
&��'%
"&��$%
!(
�'%
���+%�
�%0& %
+%�%���%�
k949
#� j%�A)
�'%
44
�&"#$*
�-�&��
�'%
 !"#$%�&!�
!(
�'��#� j%�
���
&+�!�%�
��*
����
�% %&0%�
���
".��
�!�
�%�#!��
-&�'
�
(.$$,]$!-,�#%%�
'����'�j%5

4'%
44".��
�!�
"�j%
��
%���*
&�
�'%
 !"#$%�%,�#$&�
#&#%$&�%
���+%5

4'&�
#�! %��&�+
-&$$
 �.�%
�
1234�%�#!��%
�!
�'%
 !��%�#!��&�+
 !"#$%�%,�#$&�
!�
�'%
'&+',�#%%�
8.�5<5
9�
�'%
�&"%
�'%
44
�% &�%�
�!
�8!��
��
ei4
������ �&!�)
�'%
44
"�*
 '!!�%
�!
�!�
&��.%
�'%
4el31
!�k949
#� j%��)
&(
#!��&8$%5

7(
�'%
44
&�
&�
�'%
"&��$%
!(
�'%
k949
#� j%�)
&�
".��
��!#
&��.&�+
����8*�%�
��
�!!�
��
#!��&8$%
���
(!� %
�
8&�,��.((&�+
%��!�
!�
�'%
�!-����%�"
(� &�+
8.�5

7�
��*
 ��%)
�'%44
".��
�!�
"�j%
��
%���*
&�
�'%
 !"#$%�%,�#$&�
#&#%$&�%
���+%5

4'&�
#�! %��&�+
-&$$
 �.�%
�
1234�%�#!��%
�!
�'%
 !��%�#!��&�+
 !"#$%�%,�#$&�
!�
�'%
'&+',�#%%�
8.�5EEFEGFHFm
nLKK
Ǹ
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Universal Serial Bus Specification Revision 2.0

>"
Issue_packet(HSD1, SSPLIT);

 

st2
 

Issue_packet(HSD1, tokenIN);

 

RespondHC(Do_complete);

\= 
HC_Do_lIsochISS   

Figure 11-88. Isochronous IN Start-split Transaction Host State Machine
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ĝ 
̀¥\¦Z[
©£\[
\agZ[
agbd
agZ
VªS«
¡c
̀Z¡dh
¥[\¬¡eZe
̀§
bd
Z­aZ[db¤
c\̂[¢Z
\[£[\®
agZ
XVQ̈

Tg¡c
£¡Z¤e
b¤¤\¦c
agZ
XVQ
V§caZ®
V\£a¦b[Z
a\
eZaZ[®¡dZ
agZ
b®\̂da
\£
¥\¦Z[
b¬b¡¤b̀¤Z
£[\®b
ĝ 
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̀[Z¥\[ac
\¬Z[́¢̂[[Zda
\d
b
¥Z[́¥\[a
̀bc¡c
\[
gbc
d\
\¬Z[́¢̂[[Zda
eZaZ¢a¡\d
¢b¥b̀¡¤¡a¡Zcµ
ag¡c
£¡Z¤e
¡c
b¤¦b§cZ̧[\̈

]\[
®\[Z
eZab¡¤c
\d
\¬Z[́¢̂[[Zda
¥[\aZ¢a¡\dµ
cZZ
VZ¢a¡\d
¹̈º̈Öº̈ÖP
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SPN[lMXôq rs: t;$  :=!@

ABCDEFCuIDFGjDDIHEKJO
ULP
L[i
SP]WSUN
WZPSvT[SSPXU
TWXRMUMWXN
WX
Y
]PSv]WSU
iYNMNw
ULMN
OMPQR
VMQQ
MXRMTYUP
ULYU
ULP
T[SSPXU
RSYMX
WX
ULP]WSU
PxTPPRN
ULP
N]PTMOMPR
lYxMl[l̂

yWS
lWSP
RPUYMQNw
NPP
kPTUMWX
ẑm̂̀ m̂̀̂ ^>
_
aQQ
XW
WZPSvT[SSPXU
TWXRMUMWX
PxMNUN
WX
ULMN
]WSÛ
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L[î>
_
ELMN
]WSU
MN
MX
ULP
BWVPSPRvWOO
NUYUP̂
̀_
ELMN
]WSU
MN
XWU
MX
ULP
BWVPSPRvWOO
NUYUP̂� ���t
"<::e
9:s';:
�!!#;�:e@

ABCDEFhC�FkBIInK
ELMN
MN
SPQPZYXU
WXQ\
MO
Y
RPZMTP
MN
YUUYTLPR̂>
_
y[QQvN]PPR
WS
�MoLvN]PPR
RPZMTP
YUUYTLPR
UW
ULMN
]WSU
ARPUPSlMXPR
i\
iMU
̀>K̂
̀_
hWVvN]PPR
RPZMTP
YUUYTLPR
UW
ULMN
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Figure A-2. Normal HS DATAO/1 Smash
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Figure A-3. Normal HS DATA0O/1 3 Strikes Smash
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Figure A-7. Normal HS CSPLIT Smash
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Figure A-8. Normal HS CSPLIT3 Strikes Smash
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Figure A-12. Normal FS/LS DATA0/1 3 Strikes Smash
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Figure A-14. Normal FS/LS ACK3 Strikes Smash
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Figure A-15. No buffer Available No Smash (HS NAK(S))
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Figure A-16. No Buffer Available HS NAK(S) Smash
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Figure A-17. No Buffer Available HS NAK(S) 3 Strikes Smash
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Figure A-18. CS Earlier No Smash (HS NYET)
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Figure A-20. CS Earlier HS NYET Smash(case 2)
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Figure A-22. Device Busy No Smash(FS/LS NAK)
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Figure A-23. Device Stall No Smash(FS/LS STALL)
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Universal Serial Bus Specification Revision 2.0

HubHost FS/LS
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(data toggle)
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Figure A-26. Normal SSPLIT3 Strikes Smash
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Figure A-27. Normal HS ACK(S) Smash(case 1)
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Figure A-28. Normal HS ACK(S) Smash(case 2)
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Figure A-29. Normal HS ACK(S)3 Strikes Smash
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Figure A-30. Normal HS CSPLIT Smash
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Figure A-31. Normal HS CSPLIT 3 Strikes Smash
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Figure A-32. Normal HS DATAO/1 Smash
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Figure A-33. Normal HS DATA0/1 3 Strikes Smash
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Figure A-34. Normal FS/LS IN Smash
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Figure A-35. Normal FS/LSIN 3 Strikes Smash

477

LGE-1010 / Page 505 of 650



��������	
�����	
�
�
�������������
��������
���

���

��� ������� !��" ��" #$%&�'� �'�( (�)*+,*-./
0$!$($%& #123452
6)�678 �9)5+7.+5�54�� 4��%��� !16)�6784�" 4�" #0$!$(4': 4+� ;2+.+5�5�

;2+./
 #!9$#�<=994�� 4��%��� !4�" 4�" ##>=!4'� 4'� 0$!$(!9$#�<=99

?���1+5�5
�3--2)8 ?
@1��5�A�8 B�CD�E�����1+5�5
�3--2)8

B�F
��
GHIJ�

K��L�	
B�CD�
MGNG�CO
�L��P

LGE-1010 / Page 506 of 650

Universal Serial Bus Specification Revision 2.0

HubHost FS/LS
device

(data toggle)

o=a

2Og.NM_~
a

"3$Be—<aS|=aS|20¥
a

Aloe</al<a6ahlWw:ia

8
q3:3“azB3:33°AY~°S/3]33/3]3Beey3ffffc

&

——_&—<El|8||E||alal|<o/]4Oo]4!aon3}3]OSaSoo—
oo8g3

Figure A-36. Normal FS/LS DATAO/1 Smash
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Figure A-37. Normal FS/LS DATA0/1 3 Strikes Smash
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Figure A-38. Normal FS/LS ACK Smash
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Figure A-39. No Buffer Available No Smash(HS NAK(S))
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Figure A-40. No Buffer Available HS NAK(S) Smash
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Figure A-41, No Buffer Available HS NAK(S) 3 Strikes Smash
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Figure A-42, CS Earlier No Smash(HS NYET)
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Figure A-44, CS Earlier HS NYET Smash(case 2)
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Figure A-45. Device Busy No Smash(FS/LS NAK)
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Figure A-46. Device Stall No Smash(FS/LS STALL)
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END Issue_packet;

-- Get next command for HC to execute.
-- NOT USED FOR THIS IMPLEMENTATION !!!

PROCEDURE HC_Get_next_command IS
BEGIN
END;

PROCEDURE RespondHC (HCresponse : HCresponses) IS
BEGIN

HC_response_v := HCresponse;
END;

-- Update command status for the next time the command will be executed by HC.
-- NOT USED FOR THIS IMPLEMENTATION !!!

PROCEDURE Update_command (SIGNAL HCdone : OUT boolean) ISBEGIN
HCdone <= TRUE;

END;

PROCEDURE IncError IS
BEGIN

ErrorCount := ErrorCount + 1;
END;

-- Record Error for current command.
-- NOT USED FOR THIS IMPLEMENTATION !!!

PROCEDURE Record_error IS
BEGIN

ErrorCount := 0;

END;
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allow sufficient leverage for a device which has awoke from suspendto use its (possible not yet stable) clock to
time this duration reliably.

Reversion to high-speed when the device has detected the K-J-K-J-K-J pattern is accomplished by enabling the
high-speed terminations and disconnecting the pull-up resistor from the D+-line. According to Section 7.1.7.5,
you may wait up to 500 ps before actually reverting to high-speed, butin this state diagram,this reversion is
done immediately after detection of three K-J transitions. After this switching of terminations and pull-up, the
device enters the high-speed Default state. The end ofreset is signified by the first packet that is received, most
likely an SOF packet.

571

LGE-1010 / Page 599 of 650



��������	
�����	
�
�
�������������
��������
���

���
LGE-1010 / Page 600 of 650

Universal Serial Bus Specification Revision 2.0

572

LGE-1010 / Page 600 of 650



��������	
�����	
�
�
�������������
��������
���

���

������ !
"#$%&'%(")*
+,-,..*
..,.-,/,0*
..,.1,0*..,//,/20
3 %#4)3
(56
7&89%)
&8 2
")$!(5#3"*
..,.:,.-;
&<)%=3(">?#5@
3 ( )
"($!#5)
ABCC3*:,.,.D,.E(F5&%"(?
 )%"#5( #&5
3)G8)5$)3*
..,0,0(F&% #5@H%) #%#5@
 %(53')%3(F&% #5@
$&5 %&?
 %(53')%3*
D,D,D(' )%
?&33
&'
375$!%&5#I( #&5*
..,//,/$?#)5 
%&?)
#5*
.�,D,/,/$&56# #&53
'&%*
D,0,/")33(@)
>#>)3
(56*
D,0,/,/>($4) 
3#I)
(56*
D,D,0J%(53($ #&5
J%(53?( &%93
%&?)*
..,.1,K*..,.1,K,.LMNAO
%&?)*
.�,D,0,/,.($$)33
'%)G8)5$7
&'
$&5 %&?
>#>)3*
D,D,-P$45&Q?)6@)
>($4) ,
RSS
PTU3PTU3*
1,0,.
VWXYS
Z[\#5
F8?4
 %(53')%3*
1,D,/*
..,.:,.#5
$&5 %&?
 %(53')%3*
1,D,0*
1,D,0,.*
..,.:,.$&%%8> )6
PTU
!(563!(4)*
1,D,0,0*
1,K,-#5
6( (
 &@@?)*
1,K*
1,K,.*
1,K,/6)'#5)6*
/,�
]Ŷ__Ẁa'85$ #&5
%)3>&53)
 &
bLJ
 %(53($ #&53*1,-,K,0!&3 
%)3>&53)
 &
Oc
 %(53($ #&53*
1,-,K,/&<)%<#)Q*
1,-,DBOcd
'?&Q
$&5 %&?
(56
bLJ
 %(53($ #&53*1,D,.*
1,D,.,.e)(67HPTU
3 ( 83*
..,.D#5
%)G8)3 
>%&$)33#5@*
+,/,KPT
?&(6#5@
3>)$#'#$( #&53*
:,.,K,/P
$&55)$ &%3,
RSS
M)%#)3
2P2
(56
2N2
$&55)$ &%3PT
3 %)33
)<(?8( #<)
3) 8>*
:,.,.($ #&53
#5
3 ( )
"($!#5)3*
1,D*
..,.D($ #<)
6)<#$)3*
6)'#5)6*
/,�
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��9����'
G)O
W.XAA,YC�!��Z 9Z:��
$ �����&!%� ��'
7)7q̂̂ �#%���
��J�!"L�H��%'
77)*)7)8
+,-./
MM1Ma��J��
 9
��J�!"�$!4"�
��"!Q'
*)7)7(�!%!
� :&$�
̀�%%�&'
*)7)76)7)7��J�
%&!���%� �
�����%Q'
F)G #%� �!"
��J�
&!%�
$ �%& "
$!#!$�% &�'
*)7)()7^̂ UoTs'
��9����'
G)O
W.XAA,YC�"!�%�$�%Q
4:99�&'
77)*)7)6t./eBY\e,.
uXff/eBXYvPXew/B
+/AB
xYXe/g@Y/Ay()*)7"̂�$%&�$!""Q
̂&!�!4"�
U& J&!��!4"�
o�!�
T�"Qs�� &Q
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N"�"��
8�$ �'
//)-.)-),)/��$$�
�$"$&"�2�
���'
//)I)-'
//)-.)-),)/)I<]L[̂K̀:K;Z[]L& $�%��0
�2%"
8$�"�%$�'
//)-.)-)-0$""��0
����&�"2%
�"�"��'
//)-.)-),)/)/3'//)-.)-)/5+�1
& ���
8$�"�%$
�$ $&"2%�'
//)-.)-����&�"2%
�$ $&"2%�'
//)-.)-)/-<2%"
N"�"��
8�$ �'
//)-.)-),)/�2%"
����&�"2%��$�&%��"2%�'
//)-5)-)/ �0+"�
2�
�$6�&$�'
//)4)5
"2
//)4)5)/�2%"
�"�"��
����&�"2%�'
//)-.)-),)/'//)-.)-),)/)/3�$ $&"2%�'
//)-.)-)/-<]L[̂W]c N̂<\\:�$8��$�'
//)-.)-),)/),+�1
& ���
8$�"�%$
�$ $&"2%�'
//)-.)-<2%"
N"�"��
8�$ �'
//)-.)-),)/��$$�
�$"$&"�2�
���'
//)I)-'
//)-.)-),)/)I<]L[̂]d\L̂ ;MLL\̀ [�$8��$�'
//)-.)-),)/).+�1
& ���
8$�"�%$
�$ $&"2%�'
//)-.)-26$%!&�%%$�"
&2���"�2��
���'
//)//)/'
//)/-)4�2%"
����&�"2%�'
//)-.)-),)/)/3<2%"
N"�"��
8�$ �'
//)-.)-),)/
LGE-1010 / Page 632 of 650



��������	
�����	
�
�
�������������
��������
���

���

���������� !"#$%&'(
))*+,*+*+-".%&"-(
))*+,*+*/*)*0123
 !#44
."#52$"
4"!" 56$4(
))*+,*+�6$5
75#524
.%"!-(
))*+,*+*/*)7"5�6$58"#52$"9:
$";2"45(
))*+,*+*)<41#$"-
=6>"$
4>%5 1%&'
#&-(
))*))*)?@AB?CADBAEFGHI
.%"!-123
-"4 $%=56$4
.6$(
))*+<*+*)J2!5%=!"
'#&'4
#&-(
))*))*)=6>"$
4>%5 1%&'
4"55%&'4(
))*))�������7��-".%&"-(
))*+,*+*/*)*K123
 !#44
."#52$"
4"!" 56$4(
))*+,*+�6$5
75#524
.%"!-(
))*+,*+*/*)7"5�6$58"#52$"9:
$";2"45(
))*+,*+*)<=6$54*
LMM
GEH@
1234%&
324
56=6!6'N(
K*+*< !"#$%&'
."#52$"4(
))*+,*+*+-#5#
462$ "
4%'&#!%&'(
/*)*)<
56
/*)*)<*+*+-".%&"-(
,*O*+*)-%4 6&&" 5
5%J"$(
))*K*+-6>&45$"#J
.# %&'
=6$54(
,*O*+*)(
))*K
56))*K*)*)K.2!!P
QHR
!6>P4=""-
=6$5
3"1#S%6$(
))*O*,%&
123
#$ 1%5" 52$"(
))*)*)123
 6&.%'2$#5%6&
#&-(
))*)<123
-"4 $%=56$4(
))*+<
56
))*+<*+*)123
%&5"$&#!
=6$54(
))*,
56
))*,*,%&-% #56$4(
))*K*<
56
))*K*<*)(
))*+,*+*/*)())*+,*+*/*)*)T%&-% #56$
4"!" 56$4(
))*+,*+*)+%&=25
 #=# %5#& "(
/*)*0*)6S"$P 2$$"&5
$"=6$5%&'
#&-
$" 6S"$N(
))*)+*K=6$5
"U=#&4%6&
 6&4%-"$#5%6&4
%&
V7W-"S"!6=J"&5(
)*)=6$5
4"!" 56$
45#5"
J# 1%&"(
))*/*)*,
56))*/*)*,*,=6>"$
 6&5$6!(
))*))$"4"55%&'(
)T*+*O*)$665
=6$54(
+*T
XE@HHGAY4"55%&'
=6$5
."#52$"4(
))*+,*+*)<4%'&#!
4=""-
42==6$5(
/45#524324
45#5"
"S#!2#5%6&(
))*O
56
))*O*,*)-"5" 5%&'
45#524
 1#&'"4(
/*)*/*K(
))*)+*+())*)+*<123
#&-
=6$5
45#524
 1#&'"
3%5J#=(
))*)+*,=6$5
45#524
3%54(
))*+,*+*/*)
56
))*+,*+*/*+*K5"45%&'
J6-"(
))*+,*+*/*)*Z(
))*+,*+*)<2=45$"#J
.# %&'
=6$54(
,*O*+*)(
))*0
56))*0*,*0=6$5
4"!" 56$
45#5"
J# 1%&"(
))*/*)*,
56))*/*)*,*,=6$5
45#524
 1#&'"
3%54(
))*+,*+*/*)
56))*+,*+*/*+*K

�6$5
75#524
.%"!-(
))*+,*+*/*)�����7V7��[\ !"#$%&'(
))*+,*+*+-".%&"-(
))*+,*+*/*)*<123
 !#44
."#52$"
4"!" 56$4(
))*+,*+�6$5
75#524
.%"!-(
))*+,*+*/*)7"5�6$58"#52$"9:
$";2"45(
))*+,*+*)<�������7�123
 !#44
."#52$"
4"!" 56$4(
))*+,*+6S"$S%">(
))*+,*+*/*)*Z�6$5
75#524
.%"!-(
))*+,*+*/*)4=" %.% 
5"45
J6-"4(
))*+,*+*)<=6>"$
32-'"5%&'(
/*+*)*,(
Z*+*K*)=6>"$
 6&-2 56$4
%&
 #3!"4(
0*<=6>"$
 6&5$6!
 %$ 2%54
%&
324P=6>"$"-
1234(/*+*)*)=6>"$
-%45$%325%6&
#&-
J#&#'"J"&5*
LMM
GEH@6S"$P 2$$"&5
 6&-%5%6&4]
=6>"$
4>%5 1%&' !#44"4
6.
-"S% "4(
/*+*)
56
/*+*)*K324P=6>"$"-
-"S% "4
6$
1234(
,*<*)(
/*+*)*)1%'1P=6>"$
324P=6>"$"-
.2& 5%6&4(
/*+*)*,!6>P=6>"$
324P=6>"$"-
.2& 5%6&4(
/*+*)*<4"!.P=6>"$"-
-"S% "4
6$
1234(
,*<*)(/*+*)*+(
/*+*)*K 6&.%'2$#5%6&
 1#$# 5"$%45% 4123
-"4 $%=56$4
.6$
=6>"$P6&
4";2"& "())*+<*+*)%&.6$J#5%6&
%&
-"S% "
 1#$# 5"$%45% 4(
,*O*)=6>"$
 6&42J=5%6&
%&
 6&.%'2$#5%6&-"4 $%=56$4(
Z*0*<=6>"$
462$ "
 #=#3%!%5N
%&
 6&.%'2$#5%6&(Z*)*)*+-N&#J% 
#55# 1
#&-
-"5# 1(
/*+*<(
/*+*,
56/*+*,*+6̂45
_6&5$6!!"$
$6!"
%&(
,*Z1645
$6!"
%&(
)T*)*K123
42==6$5
.6$(
))*)!644
6.
=6>"$(
/*+*)*+6S"$P 2$$"&5
 6&-%5%6&4(
/*+*)*+*)(
))*)+*K9LMM
GEH@
6S"$P 2$$"&5
 6&-%5%6&4:6S"$S%">(
,*<*)(
,*<*+(
Z*+*K=6>"$
32-'"5%&'(
/*+*)*,(
Z*+*K*)=6>"$
45#524 6&5$6!
-2$%&'
424="&-̀$"42J"(
/*+*<-"S% "
45#5"4(
Z*)*)*+=6$5
=6>"$
45#5"4(
))*+,*+*/*)*0(
))*+,*+*)<=6>"$
4>%5 1%&'(
))*))(
))*))*)$"J65"
>#a"2=(
/*+*<(
Z*+*K*+V7W
7N45"J
$6!"(
)T*K*,*+V7W
7N45"J
76.5>#$"
$6!"(
,*ZS6!5#'"
-$6=
32-'"5(
/*+*+�6>"$"-
-"S% "
45#5"(
Z*)*)*+(
Z*)*)
bGcEM
def�6>"$"-
�..
45#5"(
))*K(
))*K*)*+=6>"$"-P6&
=6$54(
))*+,*+*)<�6>"$
�&
�"4"5*
LMM
���
4%'&#!̀"S"&5=6>"$P6&
4";2"& "(
))*+<*+*)
LGE-1010 / Page 633 of 650



��������	
�����	
�
�
�������������
��������
���

���

�����
����
�� !"�#�"�� $
%&%&'�����
�� !$
(&'&)&*+����,!�#���,�--
!�. �/0�1� "$
**&2
34567
889:�����
!��"�;� .<#!=������>
;#<!$
(&'&*&*.�""� .
���"
!"�"#!$
**&')&'&(&*;#<
>�!����"��!
-��$
**&'?&'&*;#<
���"
�����
�� "��/$
**&**�����=� 
� >
��  ��"�� 
�1� "!
"�@� .$(&*&(&?�����
!��"�;� .
.� .!$
**&**&*!"�.�>
�����
!��"�;� .$
(&'&*&)����@</�
���A�"&
B77
+CD
+EF����@</�!$
G&%&2���<��"
�� "��/$
��!!� .
"�
�����"� .
!H!"�@!$*I&2&2���<#--��� .
>�"�$
2&*'&2�������>
"��@� �"�� $
%&)&'$
%&)&?+CD
+EF$
G&?&*
34567
J98� "��=���A�"
>�/�H!
� >$
(&*&*G&*/��=!���>
���"
<�;�1���
� >$
**&G&)/��=!���>
"�� !��"�� !$
G&%&2�1��1���$
G&?&*
34567
J98K�� !@�"
!"�"�
� >$
**&2&*&(���@� .
�/�!"���"H
<#--��$
**&(&*&?+��@� .
!"�"�$
**&(&*&)&'���>#�"
>�!����"�� !
� 
>�1���
>�!����"��!$
L&%&*+��>#�"
EF!
� 
>�1���
>�!����"��!$
L&%&*���.��@@�</�
>�"�
��"�$
>�-� �>$
'&I
M6NOO4PQ���;�<�"�>
��</�
�!!�@</��!$
%&)&)+��@�"��!$
RST
E@�/�@� "��!
U��#@$
*&)$
'&IM6NOO4PQ�����.�"�� 
>�/�H��</�
>�/�H$
(&*&*%>�"��;�</�
��</�!$
%&)&*� >="�=� >
!�. �/
>�/�H$
(&*&*L
"�
(&*&*L&'DVU
��� "
�>1� ��@� "
� >$
**&'&?&'-#//=
� >
/��=!���>
!�. �/!$
(&*&*)&*-#//=!���>
!�#���
�/��"����/
�;����"���!"��!$(&?&'
34567
W9X;�.;=0-#//=!���>
��</�!$
%&)&';�.;=!���>
!�. �/� .$
(&*&*&?$
(&*&*)&'/��=!���>
��</�!$
%&)&?$
(&*&*&'/��=!���>
!�#���
�/��"����/
�;����"���!"��!$(&?&'
34567
W98Y"�!"!$
%&(
34567
Z9W�����.�"�� 
>�/�H
!A��$
%&(
34567
Z9W���"��"�>
-��/>!
� 
���A�"!$
G&?&2���"���/
��>�!>�-� �>$
L&'&?� 
>�1���
>�!����"��!$
L&%&*� 
>�1���
[#�/�-��
>�!����"��!$
L&%&'� 
� "��-���
>�!����"��!$
L&%&2���"���/
� .� �
��[#���@� "!
�-
\�!"
]� "��//��$*I&'&2���"���/
�����!$
>�"��"� .$
*I&'&%

+��"���/
-��/>$
L&'&?+��"���/
/�H��$
G<�"
��>��� .$
G&*<#!
���"���/$
)&)>�"�
"�../�
!H �;�� �̂�"�� 
� >
��"�H$
G&%
"�G&%&2�����
>�"��"�� 
� >
����1��H$
G&(
"�
G&(&)���A�"
-��/>
-��@�"!$
G&?
"�
G&?&2&'���A�"
-��@�"!$
G&)
"�
G&)&%&)S_̀ ]
-��/>$
G&'"�� !��"�� 
-��@�"!$
G&2
"�
G&2&2���"���/!>�-� �>$
'&I
M6NOO4PQ���"���/
��>�!$
L&'&?$
L&%&*$
L&%&'$
L&%&2���"���/
!"�//$
G&)&2$
G&2&?&)+S
!�. �/0�1� "$
**&2
34567
889:�#//=#�
� >
�#//=>�� 
��!�!"��!<#--��
�@��>� ��
@��!#��@� "$
(&*&*&*;�.;=!���>
!�. �/� .
� >$
(&*�����
�� "��/
>#�� .
!#!�� >0��!#@�$(&*&(&%$
(&'&?!�. �/� .
!���>!
� >$
(&*
34567
W98!�. �/
"��@� �"�� $
(&*&2&*a[#� "�̂�"�� 
� 
;�.;=!���>
@����-��@�
"�@���� .�$
**&'&*[#�#� .
EC+!$
*I&2&?&'&?bCc
d��"�
�>��"�"�� e�!H �;�� �#!
Cc$
'&I
M6NOO4PQ�#>��
��  ��"�1�"H
� >$
2&*'&)&)&*>�-� �>$
'&I
M6NOO4PQ� 
!�#���="�=!� A
��  ��"�1�"H$
2&*'&)&)!H �;�� �#!
>�"�
��  ��"�1�"H$
2&*'&)&)&'!H �;�� �#!
Cc$
'&I
M6NOO4PQ�� >�@
1�<��"�� 
!"� >��>!$
%&(
34567
Z9W��"�
�>��"�"�� &
B77
Cc
d��"�
�>��"�"�� e��"�
@�"�;��!�!H �;�� �#!
� >��� "!$
2&*'&)&*&*<#--��� .
-��
��"�
@�"�;� .$
2&*'&G�/�� "
!�-"����
��/�$
2&*'&)&)� 
 � =RST
�!��;�� �#!
���/���"�� $
2&*'&*!H �;�� �#!
� >��� "!$
2&*'&)&*&'��"� .!$
-#//=!���>$
%&)&*$
%&)&'���>0���"�
!�[#� ��!� 
<#/A
"�� !-��!$
G&2&'� 
�� "��/
"�� !-��!$
G&2&?$
G&2&?&*C��>H0c]f
!"�"#!$
**&*2C��>H0F�"�
!"�"#!$
**&*2C��>H0/�!">�"�
!"�"#!$
**&*2C��>H0@���>�"�
!"�"#!$
**&*2C��>H0̀cf
!"�"#!$
**&*2C��>H0S"�//
!"�"#!$
**&*2C��>H
!"�"#!$
**&*2
LGE-1010 / Page 634 of 650



��������	
�����	
�
�
�������������
��������
���

���

������� �!"#�  
"���$"%
&&'&( ��)#�*+�
,)-,.%
('&/'& ��)#�*+�
����
� �!"0� "'
122
*"-,3 -!-$"� �!"0� " �,�*4�
,)-,.%
&&'5'&'/%
&&'5'&'6 �,�*4� 
���
7���� !
��+7)���"'
122
���
7���� !��+7)���" �,�*4� "�*00� �!�*�)
����
 �,�*4� "%
5'&
89:;2
<=> �,�*4�
73�"�
-0
"*?!�)*!?%
5'&'& �,�*4� 
,3� �,�� *"�*,"%
5'&'@
�-
5'&'@'/ �,�*4� 
A*��� %
5'&'&(
�-
5'&'&('/%
5'6'/
89:;2<=BC
5'6'/
89:;2
<=>DC
5'6'6
EFGHI2
<=J> �,�*4� 
"�K$�!,�
L*�"%
M'N%
M'N'/ �,�*4� 
"����
+�,3*!�%
&&'N%
&&'N'6"�!"*�*4*��
 �K$* �+�!�"%
5'&'/'/
EFGHI2
<=>JC5'&'/'/
EFGHI2
<=>OC
5'&'/'/
EFGHI2
<=>P"*!?)�#
�!���
 �,�*4� "%
5'&
89:;2
<=>"K$�),3
����,�*-!%
5'&%
5'&'@'/��,�*4*!?QR
"����%
&&'N'6'/��,�*4*!?QS
"����%
&&'N'6'(��,�*4*!?TU
"����%
&&'N'6'&��,�*4*!?R
"����%
&&'N'6%
&&'N'6'6��,�*4*!?S
"����%
&&'N'6%
&&'N'6'N��,�*4*!?UVW
"����%
&&'N'6%
&&'N'6'M �,�7��,)�"*!�� 0�,�
�!�
+��*!?
� �X*!?"%
N'('6.����
,-!!�,�- 
7 -�-,-)%
N'/+��� *�)"%
N'('6'&%
N'('6'/%
N'('6'6YZ[
 �0� �!,�
� �X*!?"%
N'\U� *�"
]̂]
�!�
U� *�"
][]
 �,�7��,)�"%
N'('6"��!�� �"
0- %
N'5�� +*!��*-!
����%
N'('/_U[
T,-!%
N'(%
N'('&��,*7*�!�
L*�"%
\'@'( �,)-,.*!?%
��0*!��%
&&'5'& �,-4� *!?
0 -+
�  - "'
122
�  - 
����,�*-!
�!�3�!�)*!? �,-4� �
*!�� 4�)"
0- 
��4*,�"%
\'/'N'/ �#�!$+� ��*!?
"$L#� ��"%
&W'('@'( �0)�,���
�!�7-*!�
"���$"%
&W'('/'/ �?*"�� "
*!
3$L
�*+*!?%
&&'/'6'& �?$)��- "
*!
L$"#7-X� ��
3$L"%
5'/'&'& �?$)��- �
,-+7)*�!,�%
5'W �?$)��- �
 �K$* �+�!�"
0- 
_U[
��4*,�"%
5'6'& �)*�L)�
��)*4� �
*!
*"-,3 -!-$"
� �!"0� "%
('&/ �+-��
X�.�$7*!
,-!0*?$ ��*-!
��", *7�- "%
\'N'6Q-"�
Z-!� -))� 
 -)�%
&W'/'5*! $"3
,$  �!�
�!�%
5'/'6-4� 4*�X%
\'/'('/ �"$+�
"*?!�)*!?%
5'&'5'5%
\'&'&'N�*+*!?
 �)��*-!"3*7"%
&&'\_U[
U�"��+
 -)�
*!%
&W'('@'(��+-��
̀ �.�$7
0*�)�%
\'@'( �+-4�L)�
��4*,�"%
&&'/6'/'&

 �+-4*!?
��4*,�"'
122
��!�+*,
*!"� �*-!
�!� �+-4�)��7���*!?UVW
"����%
&&'N'@%
&&'N'@'6 �7)�,*!?
,-!0*?$ ��*-!
*!0- +��*-!%
&W'('@'&'6 �7- �*!?
 ���"
0- 
0���L�,.%
('&/'@'/ �K$�"�
,-��"%
\'@
89:;2
B=aC
&&'/@'/��K$�"�
V  - "%
\'/'5 �K$�"�"'
122
9;bc
YTd"e
f9g2b
ch
bi2jFhFjI2kH2blbL��K$�"�
0*�)�%
\'6'/,)�""#"7�,*0*,
 �K$�"�"%
\'/'N'(%
&W'('/'M%&&'/@
�-
&&'/@'/'&6,-+7)��*-!
�*+�"
0- 
3$L
 �K$�"�"%
&&'/@'&,-!� -)
� �!"0� "
�!�%
('(��0*!��%
/'W
G;cbb9Im*!
��4*,�
,)�""
��0*!*�*-!"%
\'5'63$L
"��!�� �
�!�
,)�""#"7�,*0*,
 �K$�"�"%&&'/@
�-
&&'/@'/'&6*!0- +��*-!
 �K$* �+�!�"
0- %
&W'6'@-4� 4*�X%
\'/'N7- �
"���$"
 �7- �*!?%
&&'&/'6 �K$�"�
7 -,�""*!?
�*+*!?%
\'/'N'& �"��� �"$+�
 �,-4� �
�*+�%
\'/'N'/"��
��� �""
7 -,�""*!?%
\'/'N'6"��!�� �
��4*,�
 �K$�"�"%
\'/'N'@%
\'@
�-\'@'&&"��!�� �
0���$ �
"�)�,�- "%
\'@
89:;2
B=O"��!�� �
3$L
 �K$�"�"%
&&'/@
�-
&&'/@'/'&6"��!�� �
 �K$�"�
,-��"%
\'@
89:;2
B=a_U[d
,-++�!�
+�,3�!*"+"%
&W'('/
�-&W'('/'&/_U[
��4*,�
 �K$�"�"%
\'6
�-
\'6'(4�!�- #"7�,*0*,
 �K$�"�"%
&W'('/'\ �K$* ��
����
"�K$�!,�"
0- 
� �!"0� "%
('@��"� 4��
YTd%
M'6'&
89:;2
P=> �"� 4��
7- �*-!"
-0
0 �+�"%
('('@��"� 4��
��"�
+-��%
\'@'\��"��
L$"
"�����-X!"� ��+
7- �"%
&&'(%
&&'('&'(3*?3#
�!�
0$))#"7���
-7� ��*-!"%
('6'&'&3*?3#"7���
����,�*-!
�!�%
5'&'('/3*?3#"7���
"*?!�)*!?
�!�%
5'&'5'N*!
7-X� #-!
�!�
,-!!�,�*-!
�4�!�"%
5'&'5'6 �"��
"*?!�)*!?%
5'&'5'("*?!�)*!?
)�4�)"
�!�%
5'&'5'& �"��
,-!�*�*-!*!
L$"
�!$+� ��*-!
7 -,�""%
\'&'/ZnYo�pn�VUVp
L*�%
&&'/@'/'5'/'(d�0�$)�
��4*,�
"����
�!�%
\'&'&'6��4*,�
,3� �,�� *"�*,"%
\'/'&?���*!?
7- �
"���$"%
&&'/@'/'5'&3$L
 �"��
L�3�4*- %
&&'&WYo�pn�VUVp
L*�%
&&'/@'/'5'&'(7- �
"���$"
,3�!?�
L*�"%
&&'/@'/'5'/ �+-��
X�.�$7
�!�%
&W'('@'( �"��
3�!�"3�.�%
Z'/'@
LGE-1010 / Page 635 of 650



��������	
�����	
�
�
�������������
��������
���

���

�����
��� !�!��
"#$%&'%()*+�����
����,��-
�!.�/
0121013/
4151615�����
�!7�89!�7/
0121013������!�7
:!:��/
2;131515<��=���>�8�?��@=ABCDBE<ECF
��G?���/2215H1512I��8��
.8�J!��
 !878.�/
K1;L<M
<-���.
8� /
2;151N12�����
 �,!���/
��..?�!�8�!�7
O!�J/
2;131212�����
J8� �J8P�/
K151HB�����!�7
��8��/
22131213B����CC@F
��G?���/
BE<ECDCC/
2215H15/2215H1514���!��8���
�8�!�7�/
6161I���!�����J!7JQ�:�� 
�!7�89!�7
8� /
012:?99Q?:
8� 
:?99Q �O�
���!�����/
0121212/0121312/
0121016/
0151I���!��
 8.:!�7
���!�����/
0121212�:�� 
 �����!��
8� /
412121I�����8����/
 8�8Q�8��
��9��8���
8� /
012122����?���
.8�87�.���/
L<M
<-���.
��9�
!�/2;1I15B���8��DE
��8��/
2213/
22131212IB���8��D<
��8��/
2213/
221312125B��?.�
R?�
��8�� �O�����8.
:����/
2213/
22131212;�,��,!�O/
0121010����!,���/
22161I/
22161I10�����
�!7�89!�7
8� /
0121013�!7�89!�7
9�,�9�
8� /
0121012B��?.�DE,���
�!7�89S�,���/
221H���?.�
!����,89�
T��
 �,!���/
4151615���?.�
�!7�89!�78T���
9���
�T
�-��J���!�8�!��/
2215515J?R
�?::���/
22121515/
2214:�O��
������9
 ?�!�7
�?�:�� S���?.�/
0151I��.���
O8P�?:
8� /
2;131H13���?.�
��� !�!���
!�
U?R
K�����99��/
221H1H�!�79�Q�� � 
��8��.!��!���/
221612���!��/
 �T!�� /
51;
VW$XXYZ[���!�!�7
\B=�1
]))
8R���!�7S���!�!�7
��8��T���B>\/
L<M
7��?� !�7
8� /
61N�!��
8� 
T899
�!.�� 8�8
��?���
̂!����/
01212I1212T?99Q�:�� 
�������!���/
0121212T?99Q�:�� 
��?���
�9����!�89
�J8�8����!��!��/01I15
_ỲW)
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_ỲW)
eebeeBkDB��?.�
�!7�89S�,���/
2213
_ỲW)
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