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

.#/$010)*+#/,2*3455
-#6)78(*%'()$9*1',,)9*"0#()



!"#$%&'()*)'+$,$%-'#%./%.+*.("/.%0.#1)2.%3'+'#$%43$+1)$5'%,.%6'(-'*1./$7%8*-$9$:%;%<$%'"#$%=>.%.*&#)1$%.+1#.%
$5'*1'%?%*.1).("#.%,./%@ABB%-$#$%*.#%.*1#.+$,$%./%@C%,.%+'D).("#.%,./%()*('%$9'%.+%./%.+%./%&'+&).#1'%EF.==%G$//H%
#.1#$1'%*'+'#'I%.+%./%6.+1#'%J$//.5'%,.%K#1.%6'+1.(-'#L+.'%4&)&/'%,.%&'+&).#1'*%EMN*)&$%?%K#1.I:;%8/%1O1>/'%,.%/$%'"#$
*)1N$%>+%=#$5(.+1'%,./%&>.+1'7%E8+%$P>./%-$O*;%8+%.*1.%-$O*I7%,.%Q$*>+$#)%R$S$"$1$7%.+%/$%='1'5#$=O$7%EK%D).S%=#'(%$+
$-$#1(.+1I7%,.%F.==%G$//7%&'('%-'*)"/.%.*&.+$#)';



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

,-./0*+$#012&(#3&40#5"%0#5&1+(%/26&!+"&/"1+#07-"2&$4&'()$*+$#"&8.(90#5
:9&,(%1-2&;"022&(#3&<0$%50$&="//0&>?@%"#%"0/"%A
!+"&*0/1+"2&B%0//"#&C(9&:"D&/$&3044"%"#/&3"5%""2D&-#2/(:."&E&/+"&*0/1+&1$#/"#/
$4&"(1+&C-./0*+$#01&2$-#3&02&%(/+"%&(&3"21%0*/0$#&$4&/+"&0#/"#3"3&1$.$%&(/&/+"
/+"&2*"1040"3&39#(C01&C(%F0#5G&H$#2-./&/+"&1$C*$2"%&$%&/+"&(:$I"&:$$F
4$%&C$%"&3"/(0.2G

J&2.(*&F"92&(%$-#3&0#301(/"3&%(#5"

J&2/(#3(%3&2.(*E/$#5-"

J&-#2*"1040"3&!""!#$%&$'"(&+05+E*0/1+"3&2$-#3

J&%"5-.(%&#$/"&2B""*&/$B(%3)!""!#$%&$'"(*&$%&%+"',-%.&&27-"(F

J&4.-//"%&/$#5-"

J&!""!#$%&$'""(D&(**%$)0C(/"&*0/1+&(2&C-1+&(2&*$220:."I

J&(0%E/$#"&(11$%30#5&2*"1040"3&1$.$%2&
&&&>4%$C&:%05+/&/$&3(%FA6&K2L&E&K2+L&E&K+%L&E&K+%$L
-2"&40#5"%0#5&(**%$*%0(/"&/$&/+"&#$/(/"3&%(#5"
04&(#&")(1/&40#5"%0#5M*0/1+&02&#$/&0#301(/"3

!"#

N"E(%/01-.(/0$#&1."4

,"/"%

3"21%0:"2&/+"&2*""3&(/&B+01+&#$/"2&$%&#$/"E5%$-*2&2+$-.3&:"&%"E(%/01-.(/"3G
N+9/+C&/+"#&02&3"21%0:"3&0#&(&1$#/0#-$-2&&C(##"%&%(/+"%&/+(#&(2&3021%"/"&2-:30I020$#2&
$4&(&*-.2"G&?$//$C&J&I"%9&2.$B&EO&!$*&J&I"%9&4(2/G&

=$/"2&*"%202/&4$%&/+"&3-%(/0$#&$4&/+"&%"E(%/01-.(/0$#&2/(44&(#3&(1%$22&:(%.0#"2G&
="B&#$/"2&2-:2/0/-/"&*(2/&$#"2&-#."22&1."(%.9&0#301(/"3G

& J&%"E(%/01-.(/"&(2&."5(/$&(2&*$220:."&>*0(#$&E&*"3(.&+(.4&$#&-#."22&$/+"%B02"&0#301(/"3A
& & & & &&&&&&&&&&>1"..$&E&#$#E3"/(1+"3&:$B0#5D&3-%(/0$#&02&%".(/0I"&/$&2*""3A
& J&%"E(%/01-.(/"&(2&2+$%/&(#3&3"/(1+"3&(2&*$220:."&>*0(#$&E&#$&*"3(.
& & & & & & >1"..$&E&3"/(1+"3&:$B0#5D&2+$%/&3-%(/0$#A
& J&%"E(%/01-.(/"&0%%"5-.(%.9&2+$%/M.$#5&>*0(#$&E&4%""&I(%0(/0$#&B0/+&*"3(.
& & & & &&&&&&&&&&&>1"..$&E&C0)"3&3"/(1+"3M#$#E3"/(1+"3A

J&*"%4$%C"3&0#&(./"%#(/0$#G&&P44"1/0I".9&(&/%"C$.(#3$&B0/+&2*""3&1$#/%$.G

J&-#EC"/"%"3&:(%M2"1/0$#G&!$&.(2/&(**%$)0C(/".9&Q&*-.2"2G&!+"&#-C:"%&02&+$B"I"%
C"(#/&C$%"&(2&(&%".(/0I"&0#301(/0$#R&"G5G&(&QS&B0..&.(2/&(**%$)0C(/".9&/B$E/+0%32&$4&B+(/&(
TS&B0..&.(2/G

E&(2&4(2/&(2&*$220:."D&$-/&$4&/+"&5"#"%(.&/")/-%"
E&:%0"4.9&+$.3&#$/"&>2/"CC"3A
E&%"2-C"&%"(%/01-.(/0$#&(11$%30#5&/$&I"1/$%

U V

!"

8"%4$%C(#1"&#$/"2



!"#$%&'((%

)*+%,*"-*+%.$/'0*%$*12'*-13"$4-*567*1%,#30-*12'*1"8*%9*12'*+%,
#$0*12'$*83'--'0*0%,$*1%*#//'('3#1'*12'*#31"/.(#1"%$*-8''0*#$0
:."/;(<*+3"$4*"1*1%*#*2#(1=

)*('91*2#$0>*3'4.(#3*83'--.3'*1%*83%0./'*-1#$0#30*8"1/2
)*('91*2#$0>*("421*83'--.3'*1%*83%0./'*2#3?%$"/*-%.$0
)*('91*2#$0>*83'--.3'*+'1,''$*-1#$0#30*#$0*2#3?%$"/*
1%*83%0./'*#*0.((>*.$-1#+('*8"1/2

)*?.1'*-13"$4-*,"12*#((*9"$4'3-*#$0*+%,*%$*12'*+3"04'*1%
83%0./'*1%$'('--*-%.$0

)*-.8'3*9#-1*-''8*1%*12'*2"42'-1*3'4"-1'3*8%--"+('*,"12"$*12'*
"$0"/#1'0*0.3#1"%$

)*#(1"--"?%*3'4"-1'3*@*#-*"$*1.$'*#-*8%--"+('

)*'A13'?'*+%,*83'--.3'*#$0*-(%,*-8''0*1%*83%0./'
43#11"$4>*0"-1%31'0*-%.$0

)*B'31"/#(*+%,"$4=*C"-1%31'0>*$%"-<*-%.$0=

)*83'--*+%,*%$*-13"$4-*#$0*1,"-1
1%*83%0./'*#*/3.$/2"$4*-%.$0

-/%30#1.3#>*DE

FGH>*GH>*!GH>*IJC>*!G!>*G!>*FG!*
?%(1%*-.(*1#-1%>*-.(*1#-1%>*8%/%*-.(*1#-1%>*%30"$#3<>*
8%/%*-.(*8%$1"/'((%>*-.(*8%$1"/'((%>*?%(1%*-.(*8%"$1"/'((%

1"421
KL1'

/=(=1=**)*/%(*('4$%*13#11%
/=(=+=*)*/%(*('4$%*+#1.11%

1,"-1
/3.$/2

)*83'8#3'*,"12*8.11<*M+(.'*1#/;>*'1/N*#1*O12*8#31"#(

)*12'*-("0'*/%B'3-*#$*#B'3#4'*%9*5*-13"$4-*M%3*-13"$4*43%.8-N=*H2'*-:.#3'
$%1'2'#0*"$0"/#1'-*12'*/'$13#(*-13"$4*+'"$4*3.++'0=*D$*12'-'*8#--#4'-
83'/"-"%$*"$*1'3?-*%9*,2"/2*-13"$4-*"-*('--*"?8%31#$1*12#$*12'*83'/"-"%$
#$0*#--'31"B'$'--*%9*12'*4'-1.3'*"1-'(9=

)*-13";'*-13"$4-*,"12*-("0'*#$0*"??'0"#1'(<*3.+*.8*%3*0%,$=*H2'*-8''0
#1*,2"/2*<%.*3.+*12'*-13"$4-*0'1'3?"$'-*12'*(%.0$'--=*G%>*12'*"$0"/#1'0*
0<$#?"/-*-2%.(0*+'*"$1'383'1'0*#-*3'(#1"B'*3.++"$4@-8''0=*P$*#//'$1.#1'0
-9%3Q#$0%>*9%3*'A#?8('*"$0"/#1'-*#*-.00'$*+.1*+3"'9*-.8'3*9#-1*3.+=

)*#-*#+%B'*+.1*,"12%.1*12'*"$"1#(*-13";'

)*8(./;*-13"$4-*"$-"0'*12'*8"#$%

)*?.1'*"$-"0'*,"12*%$'*2#$0*#$0*8(#<*%$*;'<+%#30*,"12*12'*%12'3*2#$0

)*-13.?*"$-"0'*#1*#3%.$0*12'*"$0"/#1'0*3'4"-1'3*#$0*"$*12'*"$0"/#1'0*0"3'/1"%$

)*-%91(<*8%.$0*-13"$4-*,"12*8#(?*%9*2#$0*%$*"$0"/#1'0*3'4"-1'3
1%*83%0./'*#$*#11#/;@('-->*-%91*3.?+('

)*-%91(<>*/%$1"$.%.-(<*+.1*"33'4.(#3(<*/3.?8('*/'((%82#$'*9%3*#-*(%$4*#-*
"$0"/#1'0=*H2'*/'((%82#$'*-2%.(0*$%1*+'*B"-"+('*1%*12'*8.+("/

)*3'8'#1*8'0#(*8#11'3$*9%3*#-*(%$4*#-*"$0"/#1'0

)*3'8'#1*8'0#(*8#11'3$*!*9%3*#-*(%$4*#-*"$0"/#1'0

)*,2"('*3.++"$4*-13"$4-*,"12*-("0'>*1#8*-("0'*,"12*8'$/"(

R'/'--#3<*#.A"("#3<*%+K'/1-S
@T*4."1#3*-("0'-*M83'9'33#+(<*?'1#(*3#12'3*12#$*4(#--N
@T*-%91*M/#30+%#30*%3*("421*8(#-1"/N*/#30-=*&%?9%31#+('*'$%.42*9%3*-13.??"$4*"$-"0'*12'*8"#$%=
@U*2#30*/#30*M/3'0"1*/#30*%3*-"?"(#3N=
@U*8'$/"(
@#*8"'/'*%9*/'((%82#$'*2"00'$*"$-"0'*12'*8"#$%*M#3%.$0*P5*-"Q'N

-13";'

-%91 )*43#+*/#30

)*43#+*-("0'

-%91 )*8.1*#,#<*/#30

)*8.1*#,#<*-("0'

!"#
! !"

"

A

!#3#*?V-*0'1#(('-*%*.$#*13#0.//"W$*#(*'-8#X%(*0'*
(#-*$%1#-*0'*'K'/./"W$*8%3*9#B%3*'-/3"+"3*#S*
?Y?#.3"/"%8#.(<=/%?



!"#$%

&'((%

)'$%*
+#,

-./012345

!!!"!#

2603 7892

:;
<

&

!!

"!

"!

! !

!! !

!!
!!

"#

!

!

!

!

!

!

:;
<

&

=>
<

!!

!! !!!

!! !!

!

!! # ! !# "!

"!

!
#

#

!!

2 2? 2 2?$

%

$ $

#!

#&&!

#!

+)

+! +! .@A?.
BC.8

!
!

!!! "!!! "!!!

DEEEF #DEEEF

#DEEEF

"!
0/GH

I

J0K/@G@HE!0K69ELMII

20NHOP1E.81H/QEG866HE9E3@01H
#30/.0R81.HE!H6281E#30/.R81.HE!8.8/2H1

!!!!

2KS.H18
!"#$%&'()*+,-#.&'

!!

/"'/#"')0%-1)
/*--2)3.&*')-#456
#-)7-1)/#"-%#&

2./@78

64?4E3@TT

64?4E3@TT

0/GH

!! !! !!'#( !! '#( !! '#('#("#$%

!!

26@U8E/80U9E
H1E2./@1A2

"#

"!

2GH/U0.K/0

VEW>EXE>=

!+! J+!
%*Y

!+!
+)

%*Y

!+!
J+!

2KUU81QEO02.ERHZ8R81.E
HOE.?8E26@U8

/KSE2./@1A2EK3[UH\1E\@.?E26@U8E-U910R@G2E0G?@Z8UE.?/HKA?E2388U5



! " #! #"

!

!

! !

" !
!

"

!!!
!!

#! !!
#"

! !!!

$ %

$ &

!" !!! !" !
!!

$

!"
$

$
&

$

$

#

$
$ $ $

#$
%

&
#'

&
&

()*+,-

. ./

,01/,
23,4

.)*5

. ./

#"

#"

#"

#"

#"

#" #"!
!

#" $##$ "$##$

"$##$

()*+,
678

678

!"
,01/,
23,4

!!! #! !!!

!

9-)-,-

#! #! !
#! !!!

!"

#

#! #!
#" #!

)-/-:50;;

"

!!

#!
! #"

#"

(*.,:,70)):
<-=-:%:>4?

. ./ . ./

"$##$ !!

@A
!

!"
,01/,
23,4

*796

! !

"$##$ "$##$

!#!

*796

2

.,70>4

.,70>4

'"(

5)+9>

.,70>4

(noisy)



!"

!"

"

!"

"

" !#

!" ""

!"

!"

!#

!"#$%&'

#$%%
&&&'()$*"+),(-.+/0(
1/23(+"/(1.+

45
46

+$*"+
78+/!!!

"###$

9)2.+: ;30

#%##%

!#

!#

!#

!#

"

!"

"

"

!"

"

#$

<=>!/?
!

!#%####%

! "3

!#%####%

!("

3

-$1;3(!.@+)/($19)/?+$;1!A(
!#//0(?"21*/!A(/+?(93//),



!"#

!"

!"#
$

!"# !"# !"# !"#

%

!"#$

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

-./0-
12-3

-./0-
12-3

#$

,4'3!(

%.55
!"#$

-./0-
12-3 -./0-

12-3
&$$,3
12-3

&$

&"

&"
%

6
7

!

!

!

"

"

"

"

"

"

"

"

"

$$"
" "

%&'

!"#$

,-"'8

4

&" $
!" $ &" &$ $ &$

&" $ &" $ &" &$

"

" $

$

&$
$ &" $ &" !"

$$ &" &$

$

&"

$$ &"

$$ &"
$

$
&"

&$$

$ &" $
$$

9'&&)0!*+)
#&',-3"

"

!



5

!!

!"#$!
%&!'

())*'
%&!'

())*'
%&!'

+ ,

+ ,

+ ,

!"

!"

!"

!! "! "# "# "! "#

!"

# "# #

# !

#

$

$
-"..
/$0(1234!'5

-".. -"..
/)675

068)
*!6432/(9:95

068)
*!6432/(9:95

!"#$!
%&!'

*!643

*)
1!

*!643

*)
1!

*)
1!

-(48; ! "

<=
>

?

<=
>

@A
/>5

!#

"!

"#

"!

!"#$%&

068) 068)

#

#

#

#

#

#

$

$

$

#

#

#

*)1!

*)1! *)1!

*)1!

"# # "# # #

"# # #

"! # "! # !

# %# "! # # # !
"# !

!"""""#

#
"! #

34!'2!$'B2
-(0C2)B2;'CD)067 #

!
!

'()

$

'()

$

#

"#

?

@A
/>5

"!

<=
>

"#



6

!

!

!

!

!

!

! "

! "

! "
!" """ """

#$

#$

#$

%$

%$

%$

!$

!$

!$

!$

!$

!$

! "

! "

! "
!# "& & &" &""

%$

%$

%$

'$

'$

'$

%$

%$

%$

#$
!

!$

!$

!$

!"

!"

!"

!# "!""""""""#

!# "!""""""""#

!# "!""""""""#

!#

"

"

# "

!"

!"# !"#

$

$ $ $$ $ $% % %& &

& % %&%

"

""

""

!"

" !#

# ##

##

##
!"

!#

###

##

##



7

! "!

!"

! #
$

!

!

!

!

!

!

! "!

#$%

!"#$$%
!"#$$%

& '

& '

& '

()))*

+,-. +,-. !"#$%

/0

1

23
4

/0

1 ()))))*

"#

"#

"#

& '

& '

& '

!&

"#

"#

"#

!#

!#

!#

!

! "%

"% !!"# "% ! "%

"% !

!

"% ! "!

$5#66,78

"% ! "% !

"% !

"!

"%"% !

! "% ! "%
% !

$5#66,78$5#66,78

&'(
&'(&'(

8



8

! "
!"

! "

! "

!"

!"

!
!

!
!

!
!

!
!

#$ # #$%

&'(

#)*+),-./)/0#/-1/23

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

%&'

4/))*1$05/

!

"! !! !

"# ! !!
"! !

"! "!!""""""# !""""""#

!!

!!

! "#

! # !!

!!

./"0/,0*12(+"''&-

$#% $#%#*67),-1*%52-)*+/.
+87$-10)9-*6-$052

701-#)82/-+87$-+**2-*6-1/5:8)

;

#%22/5<-60#7-9*=/9/57-
*6-7$/-#)82/



9

!"
#$%

!"#

!"#$$%

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

!"# "$%

!!! !!!

!&

!! !!!!

&"$%'

!#()%*+

,%-.-+/*%

#$%

"

#

0$+!!

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

(1
))#
)%

)$1
))% ,%-.-+/*%2%$3 %$3

4+$)5,1-!!!
!!

)65!)
,$#*,"

!%7)

! $%
!!

%

! $% %
! %

!! !

!

%% !! %
$! !! ! %

89 89 :89
;<= ;<=

!)$5>+

!)$5>+

%

%

!-%6-?.$+-+1!+.0+3@

!-%6-?.$+-+1!+.0+3@!-%6-?.$+-+1!+.0+3@

light bisb-type articulation with use L.H. C (Tc) sim.



10

!"#
$%"&'()*

!!
!!!

&+',&
("-.(/

!!!

!"

"""

012
345

46
012 (!*7*%8.!9!"#

&")&&!

46

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

#$ ,/- , .)(&*/0(.)(%*))12&'(31,4*#,('5,"'$'('++*",

),*%(31,4().5
!!
!!!

!

!!
! !!

!

!! #"

#"

!

$"%

#"#"

,*!+*:7"%*%),%7;%#<


