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%??049=>;
'($)*&+%, -*./0"1) (-(2""3Ñ34/.*5*-$)5*) #($6#*$)#(1&")$& 1( 6#*7#(00/

-2& 8!9 Ç9(.$.EDAÈ (-(2""3Ñ3:#*7#(00().

;(11*" 4/.*5*-$)5* $*-"#<%) $5"-"1%& -2& #(=*)> $ :#*7#(00*,.

! #(?-"2" Ç'(?1(@"1%" :#*7#(00>È /.(?(1> -")(2A1>" $5"-"1%& *
1(?1(@"1%% :#*7#(00>.

! #(?-"2" ÇB$2*5%& 5>6*21"1%& :#*7#(00>È /.(?(1 0%1%0(2A1>, $*$)(5
(66(#()1>C % 6#*7#(001>C $#"-$)5, )#"=*5(1%& . .5(2%D%.(E%% *6"#()*#(.

! #(?-"2" ÇF#(D%@"$.%, %1)"#D",$ :#*7#(00>È *6%$(1> G2"0"1)>
6*2A?*5()"2A$.*7* %1)"#D",$( :#*7#(00>.

! #(?-"2" ÇB6#(52"1%" 6#*".)(0%È /.(?(1( 6*$2"-*5()"2A1*$)A -",$)5%, 6*
6*-7*)*5." 5 :#*7#(00" 6#*".)*5 -2& -(2A1",H", #(=*)>.

! #(?-"2" Ç4(=*)( 5 #"-(.)*#" $C"0È /.(?(1( 6*$2"-*5()"2A1*$)A -",$)5%,
6*2A?*5()"2",, *="$6"@%5(I+%C $*?-(1%" 5$"C )%6*5 G2".)#%@"$.%C $C"0 5 5%-"
.*1$)#/.)*#$.%C -*./0"1)*5, 1"*=C*-%0>C -2& *6%$(1%& %?-"2%&.

! #(?-"2" Ç4(=*)( 5 #"-(.)*#" 62()È /.(?(1( 6*$2"-*5()"2A1*$)A -",$)5%,
6*2A?*5()"2", 6* #(=*)" 5 5%?/(2A1*0 2D/3D-#"-(.)*#" )*6*2*7%% 6"@()1>C 62().

J*-"#<(1%" #/.*5*-$)5( 6*$)*&11* /)*@1&")$& % -*6*21&")$& 5 6#*E"$$"
-*#(=*).% :#*7#(00> (5>6/$.( 1*5>C 5"#$%,).
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1. @98?9A:?>: !B0CB9DDE
1.1. #F69347 5B>D:?:?>; !B0CB9DDE
:#*7#(00( 6#%0"1&")$& -2& 6#*".)%#*5(1%& 6"@()1>C 62().

1.2. G.?/=>0?967?0: ?98?9A:?>:
!B0CB9DDE
:#*7#(00( *="$6"@%5(") 5>6*21"1%" $2"-/I+%C ?(-(@:

Ñ J*?-(1%" .*1$)#/.)%5( 6"@()1>C 62().
Ñ K*06*1*5.( 6"@()1>C /?2*5.
Ñ L*#0%#*5(1%" )*6*2*7%%.
Ñ L*#0%#*5(1%" -(11>C -2& 6#*%?5*-$)5(.
Ñ :#*5"-"1%" %1<"1"#1>C #($@")*5.

1.3. G.?/=>>, 1E506?;:DE: !B0CB9DD0H
:#*7#(00( 5>6*21&") $2"-/I+%" D/1.E%%:

Ñ M(7#/?.(, #"-(.)%#*5(1%", $*C#(1"1%" % ?(.#>)%" 6#*".)(.
Ñ J*?-(1%", *).#>)%", #"-(.)%#*5(1%", ?(.#>)%", /-(2"1%" -*./0"1)*5

6#*".)(.
Ñ ;*=(52"1%" 5 6#*".) 1"*=C*-%0>C .*06*1"1)*5 %? =(?> -(11>C.
Ñ 4(?0"+"1%" /$2*51>C 7#(D%@"$.%C *=*?1(@"1%, .*06*1"1)*5 1( $C"0".
Ñ ;*=(52"1%" 7#(D%@"$.%C 6#%0%)%5*5 % )".$)*5>C 1(-6%$",.
Ñ '/0"#(E%& .*06*1"1)*5 $C"0>.
Ñ J*?-(1%" G2".)#%@"$.%C 6#(5%2 % .*1)#*2A 1(#/H"1%,.
Ñ J%1C#*1%?(E%& $C"0> % 62()>.
Ñ 4(?0"+"1%" 6*$(-*@1>C 0"$).
Ñ J*?-(1%" 2%1%, $*"-%1"1%&.
Ñ J*?-(1%" 1( 62()" )#".*5, 6"#"C*-1>C *)5"#$)%,, .*1)(.)1>C 62*+(-*..
Ñ N1)"#(.)%51(& )#($$%#*5.( 62().
Ñ F"1"#(E%& D(,2*5 -2& 6#*%?5*-$)5(.
Ñ 8.$6*#) 3D-0*-"2% 62()>.
Ñ !>5*- %1D*#0(E%% * $)()/$" #(=*)> :#*7#(00>.

1.4. G0BD94 29??EI, >350678.:DEI
!B0CB9DD0H
;2& G.$6*#)( % %06*#)( 6#*".)1*, %1D*#0(E%% %$6*2A?/")$& $*=$)5"11>,

D*#0() -(11>C3Ñ3D(,2> D*#0()( PRJ.
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L(,2 D*#0()( PRJ (#($H%#"1%" .prj) $*-"#<%) 5 $"=" -(11>" 6#*".)(,
(.)/(2A1>" 1( 0*0"1) $*C#(1"1%& D(,2(.
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2. J3601>; 1E506?:?>;
!B0CB9DDE
2.1. &>?>D967?EH 303491 9559B94?EI
3B:2341
:#*7#(00( D/1.E%*1%#/") 5 $*$)(5" (66(#()/#> O49.

! )(=2%E" 6#"-$)(52"1 0%1%0(2A1>, $*$)(5 (66(#()1>C $#"-$)5 -2& #(=*)>
$ :#*7#(00*,.

P(=2%E( 1. 9%1%0(2A1>, $*$)(5 (66(#()1>C $#"-$)5

#F0B.2019?>: /0D57K4:B9 &>?>D967?0: 4B:F019?>:

:#*E"$$*# 64-#(?#&-1>, (x64) 6#*E"$$*# $ )(.)*5*, @($)*)*, *) 2.5ÊFFE

Q6"#()%51(& 6(0&)A 8ÊFR

!%-"*.(#)( F#(D%@"$.%" .(#)> $ 6*--"#<.*, 6*21*E5")1*7* #"<%0( True
Color % OpenGL

S"$).%, -%$. ($5*=*-1*"
6#*$)#(1$)5*)

1ÊFR

J#"-$)5( 55*-( K2(5%()/#(, 0(1%6/2&)*# Ç0>HAÈ

2.2. &>?>D967?EH 303491 5B0CB9DD?EI
3B:2341
! )(=2%E" 6#"-$)(52"1 0%1%0(2A1>, $*$)(5 6#*7#(001>C $#"-$)5 -2&

#(=*)> $ :#*7#(00*,.

P(=2%E( 2. 9%1%0(2A1>, $*$)(5 6#*7#(001>C $#"-$)5

!B0CB9DD?0: 0F:35:A:?>: LB:F.:D9; 1:B3>;

Q6"#(E%*11(& $%$)"0( Windows 10 64 =%)

PostgreSQL 14.0

! #(=*@", $#"-" 1( =(?" QJ Windows, 6*-7*)*52"11*, . /$)(1*5."
:#*7#(00>, -*2<1> =>)A /$)(1*52"1> =%=2%*)".% Microsoft Visual C++ 2015Ñ
2022 Redistributable x64.
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2.3. LB:F019?>; / /196>M>/9=>>
05:B940B9
;* 1(@(2( #(=*)> $ :#*7#(00*, 6*2A?*5()"2A -*2<"1 %?/@%)A -(11*"

4/.*5*-$)5*.

:*2A?*5()"2A -*2<"1 %0")A *6>) #(=*)> $ 6"#$*1(2A1>0 .*06AI)"#*0 1(
=(?" *6"#(E%*11*, $%$)"0>, /$)(1*52"11*, 1( O49, 1( /#*51"
.5(2%D%E%#*5(11*7* 6*2A?*5()"2& % $5*=*-1* *$/+"$)52&)A =(?*5>" *6"#(E%% $
%$6*2A?*5(1%"0 $)(1-(#)1*7* %1)"#D",$( *6"#(E%*11*, $%$)"0>.

2.4. (>=:?8>B019?>: B9F04E 3
5B0CB9DD0H
;2& .*##".)1*, #(=*)> 6#*7#(001*7* *="$6"@"1%& 1"*=C*-%0* 6*$)*&11*"

6*-.2I@"1%" . $"#5"#/ 2%E"1?%%. :*2/@"1%" 2%E"1?%% % *#7(1%?(E%&
2%E"1?%*11*, #(=*)> #($$0()#%5(")$& 5 -*./0"1)" ÇN1$)#/.E%& 6*
2%E"1?%#*5(1%I #(=*)> 6#*7#(00> Ç9(.$.EDAÈ.
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3. $B9M>A:3/>H >?4:BM:H3
!B0CB9DDE
3.1. N95.3/ !B0CB9DDE
;2& ?(6/$.( 6#*7#(00> 5 $#"-" Windows $2/<%) %$6*21&"0>, D(,2 eda.exe,

#(?0"+"11>, 5 #(=*@"0 .()(2*7". ;2& (5)*0()%?(E%% ?(6/$.( #".*0"1-/")$&
$*?-()A &#2>. 6#*7#(00> % #(?0"$)%)A "7* 1( #(=*@"0 $)*2" *6"#(E%*11*,
$%$)"0> %2% 5 2I=*0 /-*=1*0 0"$)".

T$2% *)$/)$)5/") 6*-.2I@"1%" . $"#5"#/ 2%E"1?%%, )* =/-") *)*=#(<"1*
*.1* $ $**=+"1%"0 *= *H%=." ($0. #%$/1*.Ê1).

4%$/1*. 1. J**=+"1%" *= *H%=." 6*-.2I@"1%& . $"#5"#/ 2%E"1?%%

3.2. $B9M>A:3/>H >?4:BM:H3
F2(51*" *.1* :#*7#(00> 6#"-$)(52"1* 1( $2"-/I+"0 #%$/1.".

4%$/1*. 2. F2(51*" *.1* 6#*7#(00>
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F2(51*" *.1* :#*7#(00> 5.2I@("):
3Ñ3$)#*.( 0"1I;
3Ñ3#(=*@%" 6(1"2%;
3Ñ35.2(-.% 6(1"2",;
3Ñ3$)#*.( $*$)*&1%&;
3Ñ3#(=*@(& *=2($)A.

3.3. %2954>1?0: D:?K
F2(51*" 0"1I 6#*7#(00> &52&")$& (-(6)%51>0, )* "$)A 5 1"0 *)*=#(<(I)$&

6/1.)> % .*0(1->, $**)5")$)5/I+%" -",$)5%&0 6*2A?*5()"2&, #(=*)(I+"7* $
*6#"-"2"11>0 )%6*0 -*./0"1)(.

T$2% 5 6#*7#(00" 1" *).#>) 1% *-%1 -*./0"1) 2%=* 6*2A?*5()"2A *).#>2
5.2(-./ $* $5*,$)5(0% 6#*".)(, )* 5 0"1I *)*=#(<(I)$& )*2A.* 6/1.)> ÇL(,2È,
$*-"#<(+%, $6%$*. .*0(1- /6#(52"1%& 6#*".)*0 % =%=2%*)".(0%, % ÇQ
6#*7#(00"È, $*-"#<(+%, .*0(1-/ -2& 5>?*5( $6#(5.%.

! )(.*0 $2/@(" 5 5>6(-(I+"0 $6%$." ÇL(,2È *)*=#(<(I)$& .*0(1->:

Ñ ÇJ*?-()AÈ3Ñ3$*-"#<%) -*6*21%)"2A1>, 6/1.) Ç:#*".)È,
6#"-1(?1(@"11>, -2& $*?-(1%& 1*5*7* 6#*".)(;

Ñ ÇQ).#>)AÈ3Ñ36*?5*2&") *).#>)A 6#*".) %? D(,2(;
Ñ ÇJ*C#(1%)AÈ3Ñ36#"-1(?1(@"1( -2& $*C#(1"1%& 6#*".)( 1( -%$.;
Ñ ÇJ*C#(1%)A 5$"È3Ñ36#"-1(?1(@"1( -2& *-1*5#"0"11*7* $*C#(1"1%& 5$"C

*).#>)>C -*./0"1)*5;
Ñ ÇN06*#)È3Ñ3$*-"#<%) -*6*21%)"2A1>, 6/1.) ÇR%=2%*)".( Altium

DesignerÈ, 6#"-1(?1(@"11>, -2& %06*#)( 5 6#*".) -(11>C %? D(,2*5 )%6(
IntLib % SchLib, $*?-(11>C 5 EDA-$%$)"0" Altium Designer;

Ñ Ç!>C*-È3Ñ36#"-1(?1(@"1( -2& ?(5"#H"1%& #(=*)> $ 6#*7#(00*,.

:#% *).#>)%% -*./0"1)( $* $C"0*, G2".)#%@"$.*, %2% 6"@()1>0 /?2*0 5
0"1I -*6*21%)"2A1* 6#%$/)$)5/I) $6%$.% .*0(1- Ç4"-(.)%#*5(1%"È, Ç!%-È,
Ç4(?0"+"1%"È % ÇN1$)#/0"1)>È. :*-#*=1"" * .*0(1-(C, -*$)/61>C 5 0"1I
#"-(.)*#( $C"0 % #"-(.)*#( 62(), ( )(.<" %C 6#%0"1"1%% $0. 4(=*)( 5 #"-(.)*#"
$C"0 % 4(=*)( 5 #"-(.)*#" 62() .

:#% #(=*)" 5 #"-(.)*#" $C"0 5 0"1I ÇL(,2È *)*=#(<(")$& -*6*21%)"2A1>,
6/1.) Ç:"@()AÈ, 6#"-1(?1(@"11>, -2& 6"@()% 2%$)*5 *).#>)*7* -*./0"1)( 5
D(,2> D*#0()( PDF.

:#% #(=*)" 5 #"-(.)*#" 6"@()1>C 62() 5 0"1I ÇL(,2È *)*=#(<(")$&
-*6*21%)"2A1>, 6/1.) ÇL(,2> -2& 6#*%?5*-$)5(È, 6#"-1(?1(@"11>, -2&
D*#0%#*5(1%& 1( -%$." D(,2*5 5 5>=#(11*0 D*#0()":

Ñ Gerbers ! NC Drill3Ñ3Gerber-D(,2> $2*"5 % D(,2 $5"#2*5.% NC Drill;
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Ñ Pick&Place3Ñ3D(,2 -2& $)(1.(-#($$)(1*5+%.( .*06*1"1)*5.

3.4. -4B0/9 30340;?>;
J)#*.( $*$)*&1%& *)*=#(<(")$& 51%?/ #(=*@"7* *.1( % 6#"-1(?1(@"1( -2&

*)*=#(<"1%& 5$6*0*7()"2A1*, %1D*#0(E%%, )(.*, .(. )"./+%" .**#-%1()>
6*?%E%% ./#$*#(, ?1(@"1%" H(7( (.)%51*, $").%, )"./+(& H%#%1( 6#*5*-1%.( 5
%1$)#/0"1)" )#($$%#*5.% % -#. N1D*#0(E%& 5 $)#*." $*$)*&1%& 5>5*-%)$& 6#%
#(=*)" 5 #"-(.)*#(C $C"0 % 6"@()1>C 62().

4%$/1*. 3. J)#*.( )"./+"7* $*$)*&1%&

3.5. "9F0A>: 59?:6>
4(=*@%" 6(1"2% &52&I)$& @($)AI %1)"#D",$( 6*2A?*5()"2&, 5 .*)*#>C

*)*=#(<(")$& *$1*51(& %1D*#0(E%& 6* 6#*".)/, -*./0"1)(0, $5*,$)5(0
.*06*1"1)*5 % *=U".)*5 $C"0 % 6"@()1>C 62().

:(1"2% 5>6*21"1> 5 5%-" 62(5(I+%C *.*1, % %C $*-"#<%0*" (-(6)%51*
?(5%$%) *) )%6( -(11>C, $ .*)*#>0% #(=*)(") 6*2A?*5()"2A.

:(1"2% 0*<1* $.#>5()A, *$5*=*<-(& #(=*@"" 6#*$)#(1$)5* 6#*7#(00>. ;2&
G)*7* 5 *=2($)% $)#*.% $*$)*&1%& 1"*=C*-%0* +"2.1/)A 6* .1*6." Ç:(1"2%È % 5
*).#>5H"0$& $6%$." 5.2I@%)A %2% *).2I@%)A *)*=#(<"1%" )#"=/"0>C 6(1"2",.

4%$/1*. 4. K1*6.( /6#(52"1%& 5%-%0*$)AI 6(1"2",

3.5.1. !9?:67 Ç!B0:/4EÈ
:(1"2A Ç:#*".)>È 6#"-1(?1(@"1( -2& *)*=#(<"1%& $)#/.)/#> 6#*".)( %

*).#>)%& -*./0"1)*5 6#*".)( 5 #(=*@", *=2($)%.

M(7#/<"11>" 6#*".)> % D(,2>, *).#>)>" 5 #(=*@", *=2($)%, *)0"@(I)$&
?1(@.*0 . :#% G)*0 $5")2*-$"#>0 D*1*0 6*-$5"@"1* 1(%0"1*5(1%" -*./0"1)(,
*).#>)*7* 5 (.)%51*, 5.2(-.", ( )(.<" $5")2>0 D*1*0 6*-$5"@"1( $)#/.)/#(
6#*".)(, . .*)*#*0/ *)1*$%)$& (.)%51>, -*./0"1).

! 1%<1", @($)% 6(1"2% *)*=#(<(I)$& =%=2%*)".%, 6*-.2I@"11>" . 6#*".)/.
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4%$/1*. 5. :(1"2A Ç:#*".)>È

3.5.2. !9?:67 Ç-10H3419È
:(1"2A ÇJ5*,$)5(È 6#"-1(?1(@"1( -2& 6#*$0*)#( % /6#(52"1%& $5*,$)5(0%

-*./0"1)( %2% 5>=#(11*7* 5 #(=*@", *=2($)% *=U".)(.

J*$)(5 *)*=#(<("0>C $5*,$)5 ?(5%$%) *) )%6( *=U".)(, $ .*)*#>0 5 )"./+%,
0*0"1) #(=*)(") 6*2A?*5()"2A.

;2& 2%$)( -*./0"1)( )%6( ÇJC"0(È 1( 6(1"2% ÇJ5*,$)5(È *)*=#(<(I)$&
)(.%" 6(#(0")#>, .(. H(7 5%-%0*, $").%, 1($)#*,.% 6#%5&?.% ./#$*#( %
/6#(52"1%" D*#0()*0 % *$1*51*, 1(-6%$AI.

P(.<" -2& -*./0"1)*5 )%6( Ç:"@()1>, /?"2È % 2%$)*5 -*./0"1)*5 )%6(
ÇJC"0(È 1( 6(1"2% ÇJ5*,$)5(È -*$)/61( *=2($)A ÇL%2A)#>È, 6*?5*2&I+(&
5.2I@%)A %2% 5>.2I@%)A 5*?0*<1*$)A 5>-"2"1%& *6#"-"2"11*7* )%6( *=U".)*5 1(
$C"0" %2% 62()".
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4%$/1*. 6. :(1"2A ÇJ5*,$)5(È -2& 2%$)( -*./0"1)( )%6( ÇJC"0(È

;2& BFQ .*06*1"1)(, 5>=#(11*7* 1( 2%$)", 1( 6(1"2% ÇJ5*,$)5(È
*)*=#(<(I)$& .**#-%1()> #($6*2*<"1%& )*@.% 6#%5&?.% BFQ, $5*,$)5(
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.*06*1"1)( 5 6#*".)" % ()#%=/)%51>, $*$)(5 *=U".)(.

4%$/1*. 7. :(1"2A ÇJ5*,$)5(È -2& G2"0"1)( 1( 2%$)"

;2& 7#(D%@"$.*7* 6#%0%)%5(, 5>=#(11*7* 1( 2%$)", 1( 6(1"2% ÇJ5*,$)5(È
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*)*=#(<(")$& 1(=*# "7* $5*,$)5 % 6(#(0")#*5. K(<->, )%6 7#(D%@"$.%C *=U".)*5
%0"") $*=$)5"11>, 1(=*# )(.%C $5*,$)5. ! *=+"0 $2/@(" 1( 6(1"2% ÇJ5*,$)5(È
*)*=#(<(I)$& .**#-%1()> #($6*2*<"1%& C(#(.)"#1>C )*@". *=U".)(,
7"*0")#%@"$.%" 6(#(0")#>, 7#(D%@"$.%" $5*,$)5( ()%6> % )*2+%1( 2%1%%, E5")(
2%1%, % ?(2%5.%). ;2& )".$)(3Ñ3H#%D), "7* $)%2A, ( )(.<" 5>=*# )*@.% 6#%5&?.% %
-#/7%" 6(#(0")#>.

4%$/1*. 8. :(1"2A ÇJ5*,$)5(È -2& )".$)( 1( 2%$)"

3.5.3. !9?:67 Ç,0D50?:?4EÈ
:(1"2A ÇK*06*1"1)>È 6#"-1(?1(@"1( -2& #(=*)> $ =%=2%*)".(0%

.*06*1"1)*5. :*2A?*5()"2I -*$)/6"1 6#*$0*)# $6%$.( .*06*1"1)*5, 6*%$.

.*06*1"1)*5, 6#*$0*)# 0*-"2",, $5*,$)5 % 6(#(0")#*5 5>=#(11*7* .*06*1"1)( %
#(?0"+"1%" 5>=#(11*7* .*06*1"1)( 1( 2%$)" $C"0>.

!>=#(11>, .*06*1"1) 0*<1* #(?0"$)%)A 1( 2%$)" $C"0>, 1(<(5 1( .1*6./
Ç4(?0"$)%)AÈ, %2% 6/)"0 6"#"1*$( .*06*1"1)( $ 6(1"2% 1( 2%$) $C"0>.
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4%$/1*. 9. :(1"2A ÇK*06*1"1)>È
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4. J5B916:?>: 5B0:/49D>
4.1. -0829?>: 5B0:/49
;2& $*?-(1%& 1*5*7* 6#*".)( 1"*=C*-%0* 5 0"1I ÇL(,2È 5>=#()A .*0(1-/

ÇJ*?-()AÈ % 5 "" -*6*21%)"2A1*0 0"1I .*0(1-/ Ç:#*".)È.

4%$/1*. 10. K*0(1-( $*?-(1%& 1*5*7* 6#*".)(

'( 6(1"2% Ç:#*".)>È =/-") $*?-(1 1*5>, 6#*".), ( 5 #(=*@", *=2($)%
*).#*")$& 5.2(-.( %-"1)%D%.(E%*11*, .(#)> 6#*".)(.

:* /0*2@(1%I 6#*".)/ 6#%$5(%5(")$& %0& Ç:#*".) :BÈ.
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4%$/1*. 11. J*?-(1%" 1*5*7* 6#*".)(

N-"1)%D%.(E%*11(& .(#)( 6#*".)( 6*?5*2&") ?(-()A $5*,$)5( 6#*".)/, (
?()"0 $*?-()A -*./0"1)>, 5C*-&+%" 5 $)#/.)/#/ 6#*".)(.

;2& #"-(.)%#*5(1%& $5*,$)5 6#*".)( 1"*=C*-%0* 1( 5.2(-." Ç:#*".)È
55"$)% )#"=/"0>" -(11>" 5 6*2&:

Ñ ÇN0& 6#*".)(È3Ñ3%?0"1%)A %0& 6#*".)(;
Ñ Ç'(%0"1*5(1%" %?-"2%&È3Ñ355"$)% 1(%0"1*5(1%" %?-"2%&, .*)*#*" =/-")

%$6*2A?*5()A$& 6#% ?(6*21"1%% *$1*51*, 1(-6%$% @"#)"<( $C"0>,
()#%=/)%51*7* $*$)(5( 6"@()1*7* /?2(;

Ñ ÇQ=*?1(@"1%" %?-"2%&È3Ñ355"$)% -"E%0(2A1>, 1*0"# %2% -#/7*, .*-,
H%D#, 6#%$5*"11>, #(?#(=()>5("0*0/ %?-"2%I;

Ñ Ç:"#5. 6#%0"1&"0*$)AÈ3Ñ355"$)% *=*?1(@"1%" $**)5")$)5/I+"7*
-*./0"1)(, 5 .*)*#*0 56"#5>" ?(6%$(1 -(11>, -*./0"1) (6* FQJPÊ2.104);

Ñ ÇV%)"#(È3Ñ3/.(?()A #".5%?%) .*1$)#/.)*#$.*7* -*./0"1)( (.*062".)(
.*1$)#/.)*#$.%C -*./0"1)*5) 1( %?-"2%", $**)5")$)5/I+%, $)(-%% "7*
#(?#(=*).%;
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Ñ ÇO5)*#È3Ñ355"$)% D(0%2%I #(?#(=*)@%.(, .*)*#(& =/-") %$6*2A?*5()A$&
6#% ?(6*21"1%% *$1*51*, 1(-6%$% @"#)"<( $C"0>, ()#%=/)%51*7* $*$)(5(
6"@()1*7* /?2(.

4%$/1*. 12. M(6*21"11(& %-"1)%D%.(E%*11(& .(#)( 6#*".)(

! #($.#>5("0*, *=2($)% Ç9"$)* C#(1"1%& -(11>CÈ 0*<1* 6#*$0*)#")A
6(6.%, 5 .*)*#>" =/-/) $*C#(1"1> D(,2 6#*".)(, "7* #"?"#51>" .*6%%, ( )(.<" 5$"
G.$6*#)%#/"0>" D(,2> ($0. #%$/1*.Ê13).

4%$/1*. 13. Q=2($)A Ç9"$)* C#(1"1%& -(11>CÈ

:* /0*2@(1%I /$)(1(52%5(")$& 6/)A <!"!#" $%&'%"(()> * Projects *
<!"!#" + ,"-.",/0( !%&0#1"> , 1* 56*$2"-$)5%% D(,2 6#*".)( 0*<1*
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6"#"1"$)% 5 2I=*" /-*=1*" 0"$)*. ! )(.*0 $2/@(" 6(6.( Recovery  -2& C#(1"1%&
#"?"#51>C .*6%, 6#*".)(, .(. % 5$" 1"*=C*-%0>" 6*-6(6.% -2& G.$6*#)%#/"0>C
D(,2*5, =/-/) $*?-(1( 5 )*, 6(6.", 5 .*)*#/I =>2 6"#"1"$"1 D(,2 6#*".)(.

:* ?(5"#H"1%I #"-(.)%#*5(1%& 1(<()A 1( .1*6./ ÇJ*C#(1%)AÈ.

! B > D : A 9 ? > :OÑO:*2&, ?1(@"1%" 5 .*)*#>C =>2* %?0"1"1*, 1* 1"
=>2* $*C#(1"1*, 6*0"@(I)$& ?1(@.*0 Ç*È, ( $(0* ?1(@"1%" 5 1%C 5>-"2"1*
<%#1>0 ./#$%5*0.

4%$/1*. 14. :*2", $*-"#<(+"" 1"$*C#(1"11>" %?0"1"1%&

4.2. "9F049 3 20/.D:?49D> 5B0:/49
! 6#*".)" 6*2A?*5()"2A$.%" -(11>" #(?-"2"1> 1( $C"0> % 6"@()1>" /?2>.

;(11>" 0"<-/ $)#/.)/#1>0% G2"0"1)(0% 6#*".)( $.5*?1>0 *=#(?*0 $5&?(1> -#/7
$ -#/7*0.

4.2.1. -0829?>: 3I:DE
;2& $*?-(1%& 1*5*7* -*./0"1)( )%6( ÇJC"0(È 1"*=C*-%0* 1(<()A 1( $%05*2

Ç62I$È $6#(5( *) 5.2(-.% Ç:#*".)È. ! #($.#>5H"0$& $6%$." 1*5>C -*./0"1)*5
5>=#()A )%6 ÇJC"0(È.
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4%$/1*. 15. K*0(1-( $*?-(1%& 1*5*7* -*./0"1)(

! #(=*@", *=2($)% *).#*")$& 5.2(-.( $ %-"1)%D%.(E%*11*, .(#)*, $C"0>,
$*-"#<(+", 6"#"@"1A $5*,$)5 -*./0"1)(.

JC"0( 5 6#*".)" 0*<") =>)A *-1*7* %? -5/C )%6*5, *6#"-"2&"0*7* 5 $5*,$)5"
ÇP%6 $C"0>È $ 6*0*+AI 6"#".2I@()"2",:

Ñ Ç83 (JC"0( G2".)#%@"$.(& 6#%1E%6%(2A1(&)È;
Ñ Ç84 (JC"0( G2".)#%@"$.(& $*"-%1"1%,)È.

W($)A $5*,$)5 -*./0"1)( (5)*0()%@"$.% ?(6*21&")$& -(11>0% $ 5.2(-.%
Ç:#*".)È. B )(.%C 6*2", 6#% $*?-(1%% -*./0"1)( 5.2I@"1 6(#(0")# ÇM(6*21&)A
(5)*0()%@"$.%È:

Ñ Ç'(%0"1*5(1%" $C"0>È3Ñ3?(6*21&")$& -(11>0% %? $5*,$)5( 6#*".)(
Ç'(%0"1*5(1%" %?-"2%&È.

Ñ ÇQ=*?1(@"1%" $C"0>È3Ñ3?(6*21&")$& -(11>0% %? $5*,$)5( 6#*".)(
ÇQ=*?1(@"1%" %?-"2%&È $ -*=(52"1%"0 $/DD%.$(, $**)5")$)5/I+"7* )%6/
$C"0> (83 %2% 84);

Ñ Ç:"#5. 6#%0"1&"0*$)AÈ3Ñ3?(6*21&")$& -(11>0% %? $5*,$)5( 6#*".)(
ÇQ=*?1(@"1%" %?-"2%&È, 5 .*)*#*0 56"#5>" ?(6%$(1 -(11>, -*./0"1) (6*
FQJPÊ2.104);

Ñ Ç4(?#(=*)(2È3Ñ3?(6*21&")$& -(11>0% %? $5*,$)5( 6#*".)( ÇO5)*#È.

! B > D : A 9 ? > :OÑO!1"$"1%" 6#(5*. 1( 5.2(-." Ç:#*".)È
(5)*0()%@"$.% *=1*52&") 6*2& 1( 5.2(-." ÇJC"0(È, -2& .*)*#>C 5.2I@"1
6(#(0")# ÇM(6*21&)A (5)*0()%@"$.%È.

T$2% )#"=/")$& /.(?()A $*=$)5"11*" ?1(@"1%" 5 .(.*0-2%=* %?
5>H"6"#"@%$2"11>C 6*2",, )* -2& G)*7* 6*2& 1"*=C*-%0* *).2I@%)A 6(#(0")#
ÇM(6*21&)A (5)*0()%@"$.%È. :#% G)*0 6*2", ?1(@"1%" 5 .*)*#*0 =>2* %?0"1"1*, 1*
1" =>2* $*C#(1"1*, 6*0"@(")$& ?1(@.*0 Ç*È, ( $(0* ?1(@"1%" 5>-"2&")$& <%#1>0
./#$%5*0 ($0. #%$/1*.Ê16).
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4%$/1*. 16. :*2", $*-"#<(+"" 1"$*C#(1"11>" %?0"1"1%&

P(.<" 1( 5.2(-." ÇJC"0(È 6#% 1"*=C*-%0*$)% ?(6*21%)A #".5%?%)>,
.*)*#>" =/-/) %$6*2A?*5()A$& 6#% D*#0%#*5(1%% *$1*51*, 1(-6%$% @"#)"<(
$C"0>:

Ñ Ç:#*5"#%2È3Ñ355"$)% D(0%2%I 6#*5"#&I+"7*;
Ñ ÇP. .*1)#.È3Ñ355"$)% D(0%2%I 2%E(, *$/+"$)52&I+"7* )"C1%@"$.%,

.*1)#*2A;
Ñ Ç;*6. 6(#(0")#: N0&/M1(@"1%"È3Ñ36*2& 55*-( -2& $5*=*-1>C 7#(D 10 % 11

*$1*51*, 1(-6%$%;
Ñ Ç'. .*1)#.È3Ñ355"$)% D(0%2%I 1*#0*.*1)#*2"#(;
Ñ ÇB)5"#-%2È3Ñ355"$)% D(0%2%I /)5"#<-(I+"7* 2%E(.

! *=2($)% ÇB6#(52"1%" 2%$)(0%È 6#"-$)(52"1( )(=2%E( 2%$)*5 $C"0>,
.*)*#(& 6*?5*2&"):

Ñ M(-()A 2%$)/ -#/7*, 1*0"# %2% %0&3Ñ3-5*,1>0 +"2@.*0 5
$**)5")$)5/I+"0 6*2" 1/<1*7* 2%$)(. Q)#"-(.)%#*5(5 1/<1*" ?1(@"1%"
5 )(=2%E", 1"*=C*-%0* 1(<()A .2(5%H/ Enter , @)*=> 6*-)5"#-%)A 55*-.

Ñ ;*=(5%)A 1*5>, 2%$)3Ñ31(<()%"0 1( .1*6./ Ç;*=(5%)AÈ.
Ñ B-(2%)A 5>-"2"11>, 2%$) $C"0>3Ñ31(<()%"0 1( .1*6./ .
Ñ :"#"0"$)%)A 5>-"2"11>, 2%$) 55"#C/51%? 5 $6%$."3Ñ31(<()%"0 1(

.1*6./  %2% .

P(.<" 5 *=2($)% ÇB6#(52"1%" 2%$)(0%È 5*?0*<"1 %06*#) 2%$)( $C"0> %?
Altium Designer. ;2& G)*7* 1"*=C*-%0*:

1. '(<()A 1( .1*6./ ÇN06*#)È.
2. !>=#()A D(,2 $ #($H%#"1%"0 .SchDoc.
3. Q).#*")$& *.1* Ç'($)#*,.% %06*#)(È ($0. #%$/1*.Ê17), 5 .*)*#*0:

20



4%$/1*. 17. Q.1* Ç'($)#*,.% %06*#)(È

a. M(-()A %0& -2& %06*#)%#/"0*7* 2%$)(.
b. !>=#()A #(?0"# 2%$)(: (5)*0()%@"$.%, (Ç:* %$)*@1%./È) %2%

6*2A?*5()"2A$.%, (ÇM(-()AÈ).
c. :#% 5>=*#" 6*2A?*5()"2A$.*7* #(?0"#( 2%$)( /.(?()A D*#0()

2%$)( 5 $6%$." ÇL*#0()È %2% 5>=#()A Ç:*2A?*5()"2A$.%,È %
?(-()A #(?0"#> 2%$)( 5#/@1/I 5 6*2&C ÇX%#%1(È % Ç!>$*)(È
(#(?0"#> ?(-(I)$& 5 00).

d. B.(?()A *#%"1)(E%I 2%$)(.
e. !>=#()A .#()1*$)A #(?0"#*5 2%$)(.
f. !>=#()A D*#0/ -2& *$1*51*, 1(-6%$%.
g. '(<()A 1( .1*6./ ÇN06*#)È.

4. ! )(=2%E/ 2%$)*5 $C"0> =/-") -*=(52"1 1*5>, 2%$), ( 5 =%=2%*)"./
.*06*1"1)*5 =/-/) -*=(52"1> *)$/)$)5/I+%" .*06*1"1)>, .*)*#>"
6#"-$)(52"1> 1( %06*#)%#*5(11*0 2%$)".

:* ?(5"#H"1%I #"-(.)%#*5(1%& 1(<()A 1( .1*6./ ÇJ*C#(1%)AÈ. ;*./0"1)
=/-") #(?0"+"1 5 -"#"5" 6#*".)(, ( "7* 2%$)> =/-/) 6#"-$)(52"1> 5 -"#"5" $C"0>.
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4%$/1*. 18. M(6*21"11(& .(#)( $C"0>

4.2.2. -0829?>: 5:A94?0C0 .869
;2& $*?-(1%& 1*5*7* .*1$)#/.)*#$.*7* *=U".)( Ç:"@()1>, /?"2È 1"*=C*-%0*

1(<()A 1( $%05*2 Ç62I$È 5 6#(5*, @($)% 5.2(-*. -*./0"1)*5. ! #($.#>5H"0$&
$6%$." 1*5>C -*./0"1)*5 5>=#()A )%6 Ç:"@()1>, /?"2È.
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4%$/1*. 19. K*0(1-( $*?-(1%& 1*5*7* 6"@()1*7* /?2(

! *).#>5H",$& 5.2(-." Ç:"@()1>, /?"2È 5 *=2($)&C 6(#(0")#*5 Ç:"@()1>,
/?"2È % Ç:"@()1(& 62()(È 6* /0*2@(1%I 6*2& (5)*0()%@"$.% ?(6*21&I)$&
-(11>0%, $*=#(11>0% $ 5.2(-.% Ç:#*".)È, .#*0" 6*2", Ç'(%0"1*5(1%" ::È %
ÇQ=*?1(@"1%" ::È -2& 6"@()1*, 62()>. :*2A?*5()"2A 0*<") 55"$)% $*=$)5"11>"
-(11>", *).2I@%5 5 )#"=/"0>C 6*2&C 6(#(0")# ÇM(6*21&)A (5)*0()%@"$.%È.

! B > D : A 9 ? > :OÑO:*2" Ç'(%0"1*5(1%" ::È (5)*0()%@"$.%
?(6*21&")$& 5 $**)5")$)5%% $ FQJPÊ2.417-91. :*2" ÇQ=*?1(@"1%" ::È
1"*=C*-%0* ?(6*21%)A 5#/@1/I.

4%$/1*. 20. M(6*21"11(& .(#)( 6"@()1*7* /?2(

:* ?(5"#H"1%I #"-(.)%#*5(1%& 1(<()A 1( .1*6./ ÇJ*C#(1%)AÈ. ;*./0"1)
=/-") #(?0"+"1 5 -"#"5" 6#*".)( 1( /#*51" $5*"7* 6"@()1*7* /?2(.
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4.2.3. -0829?>: <6:/4B0??0H 34B./4.BE >82:6>;
;2& $*?-(1%& 1*5*7* -*./0"1)( )%6( Ç82".)#*11(& $)#/.)/#( %?-"2%&È

(8JN) 1"*=C*-%0* 1(<()A 1( $%05*2 Ç62I$È 5 6#(5*, @($)% 5.2(-*. -*./0"1)*5.
! #($.#>5H"0$& $6%$." 1*5>C -*./0"1)*5 5>=#()A )%6 Ç82".)#*11(& $)#/.)/#(
%?-"2%&È ($0. #%$/1*.Ê21).

4%$/1*. 21. K*0(1-( $*?-(1%& G2".)#*11*, $)#/.)/#> %?-"2%&

! B > D : A 9 ? > :OÑO8JN 1" *)*=#(<(")$& 5 $)#/.)/#" 6#*".)( .(.
*)-"2A1>, -*./0"1), ( C#(1%)$& 5 .(#)" 6#*".)(.

! *).#>5H",$& 5.2(-." Ç82".)#*11(& $)#/.)/#( %?-"2%&È 6#"-$)(52"1(
)(=2%E( G2"0"1)*5, $**)5")$)5/I+%C )%6/ 8JN-JC, ( )(.<" 6(#(0")#> G)%C
G2"0"1)*5. Q.1* 6*?5*2&"):

4%$/1*. 22. J*?-(1%" G2".)#*11*, $)#/.)/#> %?-"2%&
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Ñ ! *=2($)% Ç:(#(0")#>È 5 2"5*, @($)% *.1( 0*<1* *)0")%)A 6(#(0")#>,
.*)*#>" =/-/) *)#(<"1> 5 -*./0"1)". :#% G)*0 5>.2I@"1%" 6(#(0")#(
)(.<" $.#>5(") $**)5")$)5/I+%, $)*2="E %? *$1*51*, )(=2%E> 5 6#(5*,
@($)% *.1(.

Ñ K1*6.( 3Ñ36*?5*2&") 5.2I@%)A %2% 5>.2I@%)A *)*=#(<"1%" *=2($)%
Ç:(#(0")#>È.

Ñ ÇF#/66%#*5()A $)#*.%È3Ñ36*?5*2&") *=U"-%1%)A G2"0"1)> $ *-%1(.*5>0
1(%0"1*5(1%"0 5 *-1/ $)#*./. :#% G)*0 5 $)*2=E" ÇK*2%@"$)5*È
*)#(<(")$& @%$2* *=U"-%1"11>C G2"0"1)*5.

Ñ Q=2($)A Ç:*?%E%%È:
Ñ K1*6.( Ç:#*$)(5%)AÈ3Ñ3#($6#"-"2&") 1*0"#( 6*?%E%, 5 $)*2=E"

Ç:*?È. :#% 5.2I@"11*0 6(#(0")#" ÇF#/66%#*5()A $)#*.%È
$7#/66%#*5(11>0 G2"0"1)(0 6#%$5(%5(")$& *-%1(.*5>, 1*0"#
6*?%E%%.

Ñ K1*6.( ÇJ=#*$%)AÈ3Ñ3$)%#(") 5$" ?1(@"1%& 5 $)*2=E" Ç:*?È.
Ñ K1*6.( Ç8.$6*#)%#*5()A 5 CSVÈ3Ñ36*?5*2&") $*C#(1%)A )(=2%E/ 8JN 5

5%-" D(,2( 5 D*#0()" CSV.

:* 1(<()%I 1( .1*6./ Ç8.$6*#)%#*5()A 5 CSVÈ 5 6*-6(6." BOM 51/)#%
6(6.%, 5 .*)*#*, #($6*2*<"1 6#*".), =/-") $*?-(1 CSV-D(,2 $ %0"1"0
<2"/(0,&.",/0 /-304/5>_<67&-,"80,/0 /-304/5> .

4.2.4. #4/BE4>: 20/.D:?401
J*?-(11>" 5 $)#/.)/#" 6#*".)( -*./0"1)> *)*=#(<(I)$& 1( 6(1"2%

Ç:#*".)>È.

4%$/1*. 23. J)#/.)/#( 6#*".)( 1( 6(1"2% Ç:#*".)>È

;2& #(=*)> $ -*./0"1)*0 1"*=C*-%0* #($.#>)A $)#/.)/#1/I @($)A 6#*".)(
($C"0/ %2% 6"@()1>, /?"2) % 6#*%?5"$)% -5*,1*, +"2@*. 0>H% 6* 1(%0"1*5(1%I
-*./0"1)( %2% *-1*0/ %? "7* 2%$)*5.

T$2% *).#>) 2%$) -*./0"1)(, )* =/-") $*?-(1( 5.2(-.( $ 1(%0"1*5(1%"0
2%$)( % $*-"#<%0*" 2%$)( *)*=#(?%)$& 5 #(=*@", *=2($)%.
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4%$/1*. 24. Q).#>)>, 2%$) G2".)#%@"$.*, $C"0>

T$2% *).#>) -*./0"1), $*$)*&+%, %? 1"$.*2A.%C 2%$)*5, )* =/-") $*?-(1(
5.2(-.( $ 1(%0"1*5(1%"0 -*./0"1)( % 5$" 2%$)> -*./0"1)( *)*=#(?&)$& 5 #(=*@",
*=2($)%.

4.2.5. J296:?>: 20/.D:?401
;2& /-(2"1%& -*./0"1)( 1"*=C*-%0* 1(<()A 1( .1*6./ ÇB-(2%)A -*./0"1)È

5 1%<1", @($)% 5.2(-.% -*./0"1)( ( #%$/1*.Ê25).
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4%$/1*. 25. K1*6.( ÇB-(2%)A -*./0"1)È 1( 5.2(-." -*./0"1)(

:#% 1(<()%% 1( .1*6./ *)*=#(?%)$& *.1* $ 6#*$A=*, 6*-)5"#-%)A /-(2"1%"
-*./0"1)(.

4%$/1*. 26. Q.1* 6*-)5"#<-"1%& /-(2"1%& -*./0"1)(
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4.3. -0IB9?:?>: 5B0:/401
:#*".)> 5 9(.$.EDA C#(1&)$& 5 D(,2(C $ #($H%#"1%"0 .prj.

4.3.1. ".A?0: 30IB9?:?>: 5B0:/401
;2& $*C#(1"1%& %?0"1"1%, 5 6#*".)" 1"*=C*-%0* 5 0"1I ÇL(,2È 5>=#()A

.*0(1-/ ÇJ*C#(1%)AÈ 2%=* 1(<()A .*0=%1(E%I .2(5%H Ctrl  + S. T$2%
6#*%?5*-%)$& 6"#5*" $*C#(1"1%" 1*5*7* 6#*".)(, )* 5 *).#>5H"0$& *.1"
D(,2*5*7* 6#*5*-1%.( $2"-/") /.(?()A %0& D(,2(, 5>=#()A 6/)A $*C#(1"1%& 1(
-%$." % 1(<()A 1( .1*6./ ÇJ*C#(1%)AÈ.

:#*".), *).#>)>, %? D(,2(, 0*<1* $*C#(1%)A 5 -#/7*, D(,2. ;2& G)*7*
1"*=C*-%0* 5 0"1I ÇL(,2È 5>=#()A .*0(1-/ ÇJ*C#(1%)A .(.ÉÈ. ! *).#>5H"0$&
*.1" D(,2*5*7* 6#*5*-1%.( $2"-/") /.(?()A %0& 1*5*7* D(,2(, 5>=#()A 6/)A
$*C#(1"1%& 1( -%$." % 1(<()A 1( .1*6./ ÇJ*C#(1%)AÈ.

T$2% 1( 6(1"2% Ç:#*".)È *).#>)* 1"$.*2A.* 6#*".)*5, )#"=/I+%C
$*C#(1"1%&, )* 0*<1* $#(?/ $*C#(1%)A 5$" %?0"1"1%& 5* 5$"C 6#*".)(C. ;2& G)*7*
1"*=C*-%0* 5 0"1I ÇL(,2È 5>=#()A .*0(1-/ ÇJ*C#(1%)A 5$"È 2%=* 1(<()A
.*0=%1(E%I .2(5%H Ctrl  + Shift  + S.

4.3.2. %140D94>A:3/0: 30829?>: B:8:B1?EI /05>H
:#*7#(00( (5)*0()%@"$.% $*?-(") #"?"#51>" .*6%% .(<-*7* *).#>)*7*

6#*".)( $ 6"#%*-%@1*$)AI 5 5 0%1/). :#% G)*0 $*C#(1"1%" #"?"#51*, .*6%%
6#*%$C*-%) 5 D*1" ="? 6#"#>5(1%& #(=*@"7* 6#*E"$$(, ( *$1*51*, D(,2 6#*".)(
*$)(")$& 1")#*1/)>0.

4"?"#51>" .*6%% $*C#(1&I)$& 5 6(6./ Recovery  51/)#% 6(6.%, 5 .*)*#*,
1(C*-%)$& D(,2 6#*".)( $ #($H%#"1%"0 .PRJ (6* /0*2@(1%I .(<->, 6#*".)
C#(1%)$& 5 6(6." <!"!#" $%&'%"(()> * Projects * <!"!#" + ,"-.",/0(
!%&0#1">).

4.4. #4/BE4>: 5B0:/401
;2& *).#>)%& 6#*".)( 1"*=C*-%0* 5 0"1I ÇL(,2È 5>=#()A .*0(1-/

ÇQ).#>)AÈ 2%=* 1(<()A .*0=%1(E%I .2(5%H Ctrl  + O. ! *).#>5H"0$& *.1"
D(,2*5*7* 6#*5*-1%.( $2"-/") 5>=#()A D(,2 $ #($H%#"1%"0 .prj % 1(<()A 1(
.1*6./ ÇQ).#>)AÈ.

4.5. N9/BE4>: 5B0:/401
;2& ?(.#>)%& 6#*".)( 1"*=C*-%0* 1(<()A 6#(5*, .1*6.*, 0>H% 1(

1(%0"1*5(1%" 1/<1*7* 6#*".)( 1( 6(1"2% Ç:#*".)>È % 5 *).#>5H"0$&
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.*1)".$)1*0 0"1I 5>=#()A .*0(1-/ ÇM(.#>)A 6#*".)È ($0. #%$/1*.Ê27).

4%$/1*. 27. :/1.) .*1)".$)1*7* 0"1I ÇM(.#>)A 6#*".)È

:*$2" 5>?*5( -(11*, .*0(1-> :#*7#(00( 6* *@"#"-% ?(.#>5(") .(<->,
-*./0"1), *)1*$&+%,$& . 5>=#(11*0/ 6#*".)/.

T$2% 5 -*./0"1)(C 6#*".)( "$)A 1"$*C#(1"11>" %?0"1"1%&, 6#*".)
1"*=C*-%0* $*C#(1%)A 6"#"- ?(.#>)%"0 1(<()%"0 $*@")(1%& .2(5%H Ctrl  + S %2%
5>?5(5 .*0(1-/ 0"1I "#$% & '()*#+!,- .

:#% #/@1*0 ?(.#>)%% 5.2(-.% -*./0"1)( %2% *.1( :#*7#(00>, "$2% 5
?(.#>5("0*0 -*./0"1)" "$)A 1"$*C#(1"11>" %?0"1"1%&, :#*7#(00( 6#"-2*<%)
$*C#(1%)A -*./0"1) 6"#"- ?(.#>)%"0 ($0. #%$/1*.Ê28).

4%$/1*. 28. :#"-/6#"<-"1%" 6#% ?(.#>)%% -*./0"1)( $ 1"$*C#(1"11>0% %?0"1"1%&0%

! B > D : A 9 ? > :OÑO;*./0"1)>, 5 .*)*#>C "$)A 1"$*C#(1"11>"
%?0"1"1%&, 6*0"@"1> 5 $)#/.)/#" 6#*".)( % 1( $)#*." 5.2(-*. ?1(@.*0 Ç*È, (
%C 1(%0"1*5(1%" 1( 5.2(-." 5>-"2"1* <%#1>0 H#%D)*0 ($0. #%$/1*.Ê29 %
#%$/1*.Ê30).
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4%$/1*. 29. V%$) -*./0"1)( $ 1"$*C#(1"11>0% %?0"1"1%&0% 1( 6(1"2% Ç:#*".)>È

4%$/1*. 30. V%$) -*./0"1)( $ 1"$*C#(1"11>0% %?0"1"1%&0% 1( $)#*." 5.2(-*.
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5. "9F049 1 B:29/40B: 3I:D
;2& 1(@(2( #(=*)> 5 #"-(.)*#" $C"0 1"*=C*-%0* *).#>)A 2%$) -*./0"1)(

)%6( ÇJC"0(È, -5(<-> +"2.1/5 6* 1(%0"1*5(1%I 2%$)( 5 -"#"5" -*./0"1)*5
6(1"2% Ç:#*".)>È ($0. #%$/1*.Ê31).

4%$/1*. 31. Q).#>)%" 2%$)( 5 #"-(.)*#" $C"0

P(.<" 0*<1* -5(<-> +"2.1/)A 6* 1(%0"1*5(1%I $(0*7* -*./0"1)( )%6(
ÇJC"0(È, G)* 6*?5*2&") *).#>)A -*./0"1) 5 01*7*2%$)*5*0 #"<%0" ( #%$/1*.Ê32).

4%$/1*. 32. Q).#>)>, -*./0"1) 5 01*7*2%$)*5*0 #"<%0"

:*#&-*. *)*=#(<"1%& 2%$)*5 5 01*7*2%$)*5*0 #"<%0" *6#"-"2&")$&
6*#&-.*0 $2"-*5(1%& 2%$)*5 5 *=2($)% ÇB6#(52"1%" 2%$)(0%È 1( 5.2(-." ÇJC"0(È
%-"1)%D%.(E%*11*, .(#)> 6#*".)( ($0. J*?-(1%" $C"0>).

! 6#*E"$$" #(=*)> 5 #"-(.)*#" $C"0 -*$)/61> .*0(1-> 6*$2"-*5()"2A1*,
*)0"1> *6"#(E%, (.*0(1-( 0"1I Ç./0#1,!*(2#+!/È & Ç3,4/+!,-È  %2%
$*@")(1%" .2(5%H Ctrl  + Z) % 6*5)*#( *)0"1"11>C *6"#(E%, (.*0(1-( 0"1I
Ç./0#1,!*(2#+!/È & Ç5(2,(*!,-È  %2% $*@")(1%" .2(5%H Ctrl  + Y). Q)0"1( %
6*5)*# *6"#(E%, 6#*%?5*-%)$& 5 #(0.(C *).#>)*7* 2%$)(.

5.1. @934B0H/9 040FB9P:?>;
! #(=*@", *=2($)% #"-(.)*#( $C"0 *)*=#(<(")$& 2%$) -*./0"1)( )%6(

ÇJC"0(È, 6#"-1(?1(@"11>, -2& #(?0"+"1%& 1( 1"0 BFQ .*06*1"1)*5, 2%1%,
5?(%0*$5&?%, E"6",, =/.5"11*-E%D#*5>C *=*?1(@"1%, G2"0"1)*5, )".$)*5>C
=2*.*5 % 6#%0%)%5*5.
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;2& .**#-%1(E%% #(?0"+"1%& % )*@1*7* 6*?%E%*1%#*5(1%& G2"0"1)*5 $C"0>
6#%0"1&")$& 5$6*0*7()"2A1(& 6#&0*/7*2A1(& $").(. J").( *)*=#(<(")$& )*2A.* 5
6#"-"2(C 2%$)( $C"0>.

'(@(2* .**#-%1() $").% #($6*2*<"1* 5 2"5*0 1%<1"0 /72/ 6#&0*/7*2A1%.(
5 5%-" *.#/<1*$)%.

! 2I=*, 0*0"1) #(=*)> H(7 $").% 0*<1* %?0"1&)A, %$6*2A?/& .2(5%H/ G.
:* /0*2@(1%I 5 .(@"$)5" H(7( $").% ?(-(1* ?1(@"1%" 2,5 00. N?0"1"1%" H(7(
6#*%?5*-%)$& 5 $2"-/I+"0 6*#&-.": 2,5 00 Y 5 00 Y 1 00 Y 0,5 00.
K**#-%1()> ./#$*#( % )"./+"" ?1(@"1%" H(7( $").% *)*=#(<(I)$& 5 $)#*."
$*$)*&1%& 5 2"5*0 1%<1"0 /72/ *.1( :#*7#(00> ($0. #%$/1*.Ê33).

4%$/1*. 33. Q)*=#(<"1%" H(7( $").% 5 $)#*." $*$)*&1%&

;2& 6"#"0"+"1%& 6* #(=*@", *=2($)% #"-(.)*#( $C"0 % /6#(52"1%& 5%-*0
%$6*2A?/I)$& -",$)5%& 0>HAI 5 $*@")(1%% $ .2(5%H(0% .2(5%()/#>:

Ñ :#%=2%<"1%"/*)-(2"1%" 5%-( 5 6*?%E%% ./#$*#( ($6*$*=
I)3Ñ36"#"0"+"1%" 0>H% 56"#"-/1(?(- 6#% 1(<()*0 .*2"$" ()#")A",
.1*6." 0>H%).

Ñ :#%=2%<"1%"/*)-(2"1%" 5%-( 5 6*?%E%% ./#$*#( ($6*$*= II)3Ñ35#(+"1%"
.*2"$( 0>H% 56"#"-/1(?(- 6#% 1(<()*, .2(5%H" Ctrl .

Ñ :(1*#(0%#*5(1%" 5%-(3Ñ36"#"0"+"1%" 0>H% 6#% 1(<()*, 6#(5*,
.1*6.".

Ñ !"#)%.(2A1(& 6#*.#/).( 5%-( 51%?/55"#C3Ñ35#(+"1%" .*2"$( 0>H%
56"#"-/1(?(-.

Ñ F*#%?*1)(2A1(& 6#*.#/).( 5%-( 56#(5*/52"5*3Ñ35#(+"1%" .*2"$( 0>H%
56"#"-/1(?(- 6#% 1(<()*, .2(5%H" Shift .
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4%$/1*. 34. 4(=*@(& *=2($)A #"-(.)*#( $C"0

W)*=> 6(1*#(0%#*5()A *=2($)A *=?*#( . "" 6"#5*1(@(2A1*0/
6*2*<"1%I3Ñ37-" 1( 1", *)*=#(<"1 5"$A )"./+%, 2%$) E"2%.*03Ñ31"*=C*-%0*
1(<()A .2(5%H/ Home %2% 5>=#()A 5 72(51*0 0"1I 6/1.) 6!0 & 7!8,  ($0.
#%$/1*.Ê35).

4%$/1*. 35. :/1.) ÇV%$)È 5 0"1I Ç!%-È

;2& 56%$>5(1%& 5$"C *=U".)*5, #(?0"+"11>C 51" 2%$)(, 5 #(=*@/I *=2($)A
1"*=C*-%0* 1(<()A .*0=%1(E%I .2(5%H Ctrl  + PgDown 2%=* 5>6*21%)A 5 0"1I
Ç!%-È .*0(1-/ Ç!$" *=U".)>È.

5.2. -10H3419 20/.D:?401
T$2% 5 #(=*@", *=2($)% :#*7#(00> *).#>) 2%$) $C"0>, )* 1( 6(1"2%

ÇJ5*,$)5(È *)*=#(<(I)$& $5*,$)5( -(11*7* 2%$)(.

5.2.1. +/692/9 Ç#3?01?E:È
Ñ ÇL%2A)#>È3Ñ36*?5*2&") 5>.2I@%)A 5*?0*<1*$)A 5>-"2"1%& *=U".)*5

*6#"-"2"11*7* )%6( 1( $C"0". :* /0*2@(1%I 5$" D%2A)#>
5.2I@"1>3Ñ3G)* *?1(@("), @)* 1( 2%$)" 0*<1* 5>-"2&)A *=U".)> 2I=*7*
)%6( ="? %$.2I@"1%&.
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4%$/1*. 36. F#/66( ÇL%2A)#>È $5*,$)5 -*./0"1)(

! B > D : A 9 ? > :OÑO;(11>" 1($)#*,.% #($6#*$)#(1&I)$& 1(
*).#>)>, 2%$) $C"0> % %1-%5%-/(2A1> -2& .(<-*7* *).#>)*7* 2%$)(.

Ñ ÇL*#0() % H(=2*1>È3Ñ37#/66( 6(#(0")#*5, *)5"@(I+(& ?( D*#0() %
*D*#02"1%" 2%$)(:

4%$/1*. 37. F#/66( ÇL*#0() % H(=2*1>È $5*,$)5 -*./0"1)(

Ñ :"#".2I@()"2A ÇK*1$)#/.)*#/:*2A?*5()"2A$.%,È3Ñ35>=*#
0"<-/ 6*2A?*5()"2A$.%0 H(=2*1*0 D*#0().% %2%
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.*1$)#/.)*#*0 D*#0().%.
Ñ ÇJ)(1-(#)È3Ñ3$)(1-(#), 6* .*)*#*0/ D*#0%#/")$& D*#0().(.

M1(@"1%" ÇFQJPÈ $**)5")$)5/") FQJPÊ4Ê2.104-2023.
Ñ ÇL*#0()È3Ñ3#(?0"# 2%$)( -*./0"1)(, 5>=*# %?

6#"-/$)(1*52"11>C ?1(@"1%, 5>6(-(I+"7* $6%$.(.
Ñ ÇX%#%1(È, Ç!>$*)(È3Ñ36*2&, 6*?5*2&I+%" ?(-()A )*@1>"

#(?0"#> 2%$)( 5 00 6#% 5>=*#" ?1(@"1%& Ç:*2A?*5()"2A$.%,È
-2& 6(#(0")#( ÇL*#0()È. T$2% 6(#(0")#/ ÇL*#0()È ?(-(1* *-1*
%? 6#"-/$)(1*52"11>C ?1(@"1%,, G)% 6*2& *)*=#(<(I) )"./+%"
#(?0"#> 2%$)(.

Ñ ÇQ#%"1)(E%&È3Ñ37*#%?*1)(2A1(& ((2A=*01(&) %2% 5"#)%.(2A1(&
(.1%<1(&) *#%"1)(E%& 2%$)(.

Ñ ÇK#()1*$)AÈ3Ñ301*<%)"2A #(?0"#*5 2%$)( 6* FQJPÊ2.301-68.
Ñ K1*6.(  #&-*0 $ 6*2"0 ÇK#()1*$)AÈ3Ñ3*).#>5(") *.1*

ÇJ5*,$)5( 01*<%)"2&È, 5 .*)*#*0 6#"-$)(52"1( $6#(5*@1(&
)(=2%E( D*#0()*5 % #(?#"H"11*, .#()1*$)% -2& .(<-*7*
D*#0()( ($0. #%$/1*.Ê38).

4%$/1*. 38. Q.1* ÇJ5*,$)5( 01*<%)"2&È

Ñ ÇL*#0(È3Ñ3D*#0( *$1*51*, 1(-6%$% 6* FQJPÊ4Ê2.104-2023.
Ñ ÇQD*#02"1%"È3Ñ36#% 1(2%@%% *$1*51*, 1(-6%$% (?1(@"1%" 5

6*2" ÇL*#0(È *)2%@1* *) ÇR"? D*#0>È) 6*?5*2&") 1($)#*%)A
*)*=#(<"1%" $**)5")$)5/I+%C 7#(D D*#0().% $*72($1*
FQJPÊ4Ê2.104-2023. ;2& G)*7* 1"*=C*-%0* 1(<()A 1( .1*6./
Ç'($)#*%)AÈ % *)0")%)A 7(2*@.(0% )" 7#(D>, .*)*#>" -*2<1>
*)*=#(<()A$& 1( 2%$)" ($0. #%$/1*.Ê39).
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4%$/1*. 39. '($)#*,.( *)*=#(<"1%& 7#(D

5.2.2. +/692/9 Ç!9B9D:4BEÈ
J*-"#<%) $%$)"01>" 6(#(0")#> D(,2( 6#*".)(, ( )(.<" %1D*#0(E%I *

?(6*21"1%% 6*2", *$1*51*, 1(-6%$% ($0. #%$/1*.Ê40).
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4%$/1*. 40. !.2(-.( Ç:(#(0")#>È

! 5"#C1", @($)% 5.2(-.% 6#"-$)(52"1> .1*6.% D%2A)#( )%6*5 6(#(0")#*5.
Z"2.1/5 1( 1/<1>, )%6, 0*<1* *)D%2A)#*5()A $6%$*., *$)(5%5 5 1"0 )*2A.*
6(#(0")#> *6#"-"2"11>C )%6*5.

J6%$*. *)*=#(<("0>C 6(#(0")#*5:

Ñ J%$)"01>" 6(#(0")#>:
Ñ PRJ_ProjectName3Ñ3%0& 6#*".)(, .*)*#*0/ 6#%1(-2"<%) 2%$)

$C"0>.
Ñ CurrentDate3Ñ3)"./+(& -()(.
Ñ CurrentTime3Ñ3)"./+"" 5#"0&.
Ñ SCH_DocName3Ñ3%0& -*./0"1)( $C"0>.
Ñ SCH_SheetName3Ñ3%0& )"./+"7* 2%$)( -*./0"1)( $C"0>.
Ñ SCH_SheetModifiedDate3Ñ3-()( %?0"1"1%& )"./+"7* 2%$)(.

Ñ :(#(0")#> *$1*51*, 1(-6%$%:
Ñ SCH_SheetNumber3Ñ31*0"# )"./+"7* 2%$)(.
Ñ SCH_SheetTotal3Ñ3*=+"" @%$2* 2%$)*5 5 6#*".)" $ /@")*0 #(=*)>
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%1$)#/0"1)( Ç:#*1/0"#*5()A 2%$)> 6#*".)(È.
Ñ SCH_Type3Ñ3)%6 5>=#(11*, $C"0>: 83 %2% 84.
Ñ SCH_Title3Ñ31(%0"1*5(1%" $C"0>.
Ñ SCH_Designator3Ñ3*=*?1(@"1%" $C"0>.
Ñ SCH_first_used3Ñ36(#(0")# Ç:"#5. 6#%0"1&"0*$)AÈ .(#)>

6#*".)(.
Ñ SCH_Author3Ñ36(#(0")# Ç4(?#(=*)(2È .(#)> 6#*".)(.
Ñ SCH_CheckedBy3Ñ36(#(0")# Ç:#*5"#%2È .(#)> 6#*".)(.
Ñ SCH_NContr3Ñ36(#(0")# Ç'. .*1)#.È .(#)> 6#*".)(.
Ñ SCH_TContr3Ñ36(#(0")# ÇP. .*1)#.È .(#)> 6#*".)(.
Ñ SCH_Optional_Name3Ñ36(#(0")# Ç;*6. 6(#(0")#: N0&È .(#)>

6#*".)(.
Ñ SCH_Optional_Value3Ñ36(#(0")# Ç;*6. 6(#(0")#: M1(@"1%"È

.(#)> 6#*".)(.
Ñ SCH_Company3Ñ36(#(0")# ÇQ#7(1%?(E%&È .(#)> 6#*".)(.
Ñ SCH_ApprovedBy3Ñ36(#(0")# ÇB)5"#-%2È .(#)> 6#*".)(.

5.3. "9F049 3 /0D50?:?49D>
5.3.1. Q>F6>04:/> /0D50?:?401
;2& #(=*)> $ .*06*1"1)(0% 5 :#*7#(00" -*2<1( =>)A ?(7#/<"1(

=%=2%*)".( .*06*1"1)*5. R%=2%*)".( 6#"-$)(52&") $*=*, 1(=*# .*06*1"1)*5, %C
6(#(0")#*5 % 0*-"2", ($0. #%$/1*.Ê41), 5 @($)1*$)%:

Ñ B$2*51>" 7#(D%@"$.%" *=*?1(@"1%& (BFQ)3Ñ37#(D%@"$.%" 6#"-$)(52"1%&
.*06*1"1)*5 1( 2%$)" $C"0>. ;2& 01*7*$".E%*11>C BFQ -*$)/6"1 5>=*#
$".E%% -2& 6#*$0*)#( % #(?0"+"1%&.

Ñ :*$(-*@1>" 0"$)(3Ñ3.*0=%1(E%& 7"*0")#%% .*1)(.)1>C 62*+(-*. %
-#/7%C 7#(D%@"$.%C *=U".)*5, %$6*2A?/"0>C -2& 0*1)(<( .*06*1"1)( 1(
62()/.

Ñ 3D-0*-"2%3Ñ36#"-$)(52"1%& .*06*1"1)*5 5 )#"C0"#1*0 6#*$)#(1$)5" -2&
6#*5"#.% 1( 5>6*21"1%" .*1$)#/.)%51>C % )"C1*2*7%@"$.%C
*7#(1%@"1%,.
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4%$/1*. 41. 9*-"2% .*06*1"1)( 5 =%=2%*)"." .*06*1"1)*5
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5.3.2. RD50B4 F>F6>04:/> Altium Designer
! :#*7#(00" $/+"$)5/") 5*?0*<1*$)A %$6*2A?*5()A %1)"7#%#*5(11>"

=%=2%*)".% .*06*1"1)*5, $*?-(11>" 5 6#*7#(00" Altium Designer. ;2& %06*#)(
=%=2%*)". Altium Designer 5 :#*7#(00/ 1"*=C*-%0*:

1. !>?5()A 6/1.) 0"1I "#$% & 94:(*, & ;!<%!(,/1# Altium Designer .

4%$/1*. 42. :/1.) 0"1I L(,2 Y N06*#) Y R%=2%*)".( Altium Designer

2. !>=#()A D(,2 $ #($H%#"1%"0 .IntLib .
3. :#% 6*&52"1%% $**=+"1%& *= /$6"H1*0 %06*#)" =%=2%*)".% 1(<()A 1(

.1*6./ QK.

4%$/1*. 43. :*-)5"#<-"1%" /$6"H1*7* %06*#)( =%=2%*)".% .*06*1"1)*5

;2& =>$)#*7* 6*%$.( 1/<1*7* .*06*1"1)( 5 ?(7#/<"11*, =%=2%*)"." 0*<1*
5*$6*2A?*5()A$& $)#*.*, 6*%$.( 6*- 5>6(-(I+%0 $6%$.*0 5>=*#( =%=2%*)".%
($0. #%$/1*.Ê44). :*$2" 55*-( $%05*2*5 5 $)#*./ 6*%$.( 1"*=C*-%0* 1(<()A Enter ,
5 #"?/2A)()" @"7* 6#*%$C*-%) 6*%$. $**)5")$)5%, 5 1(%0"1*5(1%&C % .()"7*#%&C
.*06*1"1)*5.
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4%$/1*. 44. :*%$. .*06*1"1)( 5 =%=2%*)"." .*06*1"1)*5

;2& *@%$).% 6*%$.*5*7* ?(6#*$( 1"*=C*-%0* 1(<()A 1( Ç.#"$)%.È #&-*0 $
(5)*0()%@"$.% $*?-(11>0 D%2A)#*0, $*-"#<(+%0 %$.*0/I 6*$2"-*5()"2A1*$)A
$%05*2*5 ($0. #%$/1*.Ê45).

4%$/1*. 45. Q@%$).( #"?/2A)()*5 6*%$.(

5.3.3. "98D:S:?>: /0D50?:?401 ?9 3I:D:
4(?0"$)%)A .*06*1"1) 1( $C"0" 0*<1* *-1%0 %? $2"-/I+%C $6*$*=*5:

Ñ !>=#()A .*06*1"1) 5 $6%$." % 1(<()A 1( .1*6./ Ç4(?0"$)%)AÈ. BFQ
.*06*1"1)( %2% "7* 5>=#(11(& $".E%& =/-") Ç6#%5&?(1(È . ./#$*#/
0>H%, 6*?5*2&& 5>=#()A 1/<1*" #($6*2*<"1%" -2& -*=(52&"0*7*
.*06*1"1)( $ 6#%5&?.*, . $")." 5 $**)5")$)5%% $ )"./+%0 H(7*0 $").%
($0. '($)#*,.( *)*=#(<"1%& ). ;2& 6*-)5"#<-"1%& #(?0"+"1%&
.*06*1"1)( %2% "7* $".E%% 1"*=C*-%0* 1(<()A 2"5/I .1*6./ 0>H% 5
1/<1*, )*@." 1( $C"0".

Ñ ;5(<-> +"2.1/)A 6* 1(%0"1*5(1%I 1/<1*7* .*06*1"1)(. BFQ
.*06*1"1)( %2% "7* 5>=#(11(& $".E%& =/-") Ç6#%5&?(1(È . ./#$*#/
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0>H%, 6*?5*2&& 5>=#()A 1/<1*" #($6*2*<"1%" -2& -*=(52&"0*7*
.*06*1"1)( %2% "7* $".E%%.

Ñ M(<()A 2"5/I .1*6./ 0>H% 1( 1/<1*0 .*06*1"1)" 5 $6%$." % 6"#"1"$)%
"7* 1( 2%$) $C"0>. ;2& 6*-)5"#<-"1%& #(?0"+"1%& .*06*1"1)(
1"*=C*-%0* *)6/$)%)A 2"5/I .1*6./ 0>H% 5 1/<1*, )*@." 1( $C"0".

! 6#*E"$$" #(?0"+"1%& -*$)/61> $2"-/I+%" -",$)5%& $ .*06*1"1)*0:

Ñ '(<()%" .2(5%H% $%&704 6*5*#(@%5(") BFQ 1( 90 7#(-/$*5 6#*)%5
@($*5*, $)#"2.%.

Ñ '(<()%" .2(5%H% $%&704 $ ?(<()*, .2(5%H", Shift  6*5*#(@%5(") BFQ 1(
90 7#(-/$*5 6* @($*5*, $)#"2.".

Ñ '(<()%" .2(5%H% X *)#(<(") BFQ 6* *$% X.

'(<()%" 2"5*, .1*6.% 0>H% 6*-)5"#<-(") 5>=*# #($6*2*<"1%& %
-*=(52&") .*06*1"1) %2% "7* $".E%I 1( $C"0/. ! $2/@(" 01*7*$".E%*11>C BFQ
6#% #(?0"+"1%% $".E%% . ./#$*#/ 0>H% Ç6#%5&?>5(")$&È $2"-/I+(& $".E%& BFQ
6* 6*#&-./, ( 6#% -*=(52"1%% 1( 2%$) 6*$2"-1", $".E%% #(?0"+"1%" .*06*1"1)(
51*5A 1(@%1(")$& $ 6"#5*, $".E%%. !>=#(11>, .*06*1"1) 0*<1* 6#*-*2<%)A
#(?0"+()A 1( 2%$)", 6*.( 1" =/-") 1(<()( 6#(5(& .1*6.( 0>H% %2% .2(5%H( Esc .

! B > D : A 9 ? > :OÑOK*06*1"1)(0 (5)*0()%@"$.% 6#%$5(%5(I)$&
6*?%E%*11>" *=*?1(@"1%& 5 6*#&-." -*=(52"1%& %C 1( $C"0/. ;(11/I
1/0"#(E%I 0*<1* 6"#"1(?1(@%)A .(. 5#/@1/I (%?0"1&& )".$)*5>" 0").%
.*06*1"1)*5), )(. % (5)*0()%@"$.% ($0. '/0"#(E%& .*06*1"1)*5 $C"0> ).

5.3.4. ":29/4>B019?>: 310H341 /0D50?:?401
:#% 5>-"2"1%% /<" #(?0"+"11*7* .*06*1"1)( 1( $C"0" -*$)/61* %?0"1"1%"

"7* $5*,$)5 1( 6(1"2% ÇJ5*,$)5(È ($0. #%$/1*.Ê46):
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4%$/1*. 46. J5*,$)5( .*06*1"1)(

1. !.2(-.( ÇQ=+%"È:
Ñ :*2*<"1%" .*06*1"1)( 1( $C"0" 6* *$&0 .**#-%1() X % Y.
Ñ B7*2 6*5*#*)( .*06*1"1)( $ H(7*0 90 7#(-/$*5.
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Ñ M"#.(2A1*" *)#(<"1%" .*06*1"1)(.
Ñ :*?%E%*11*" *=*?1(@"1%".
Ñ '(%0"1*5(1%".
Ñ Q6%$(1%".
Ñ P%6 .*06*1"1)(.
Ñ 4(?-"2 $6"E%D%.(E%%.
Ñ N0& .*06*1"1)( 5 G2".)#*11*, =(?" .*06*1"1)*5 (8KR).
Ñ R%=2%*)".(-%$)*@1%., .*)*#*, 6#%1(-2"<%) .*06*1"1).
Ñ '%<", 1( 5.2(-." Ç:(#(0")#>È, 6#"-$)(52"1 $6%$*. ()#%=/)*5

.*06*1"1)( % %C ?1(@"1%,.
Ñ '( 5.2(-." Ç9*-"2%È 6#"-$)(52"1 $6%$*. 0*-"2", % BFQ

.*06*1"1)( .(. 5 2D-, )(. % 5 3D-%$6*21"1%%. P(.<" 1( G)*,
5.2(-." 6#"-$)(52"1 $6%$*. $".E%, -2& 01*7*$".E%*11>C BFQ $
5*?0*<1*$)AI #(?0"$)%)A 1( 2%$)" 1"#(?0"+"11>" $".E%% 6#%
6*0*+% .1*6.% .

2. !.2(-.( Ç!>5*->È3Ñ3$*-"#<%) )(=2%E/ 5>5*-*5 .*06*1"1)(, 7-"
.(<-*0/ 5>5*-/ $*6*$)(52"1> 1*0"# % %0&.

5.4. *6:/4B>A:3/>: 0FT:/4E
:*$2" #(?0"+"1%& .*06*1"1)*5 1( $C"0" 1"*=C*-%0* $*?-()A G2".)#%@"$.%"

$*"-%1"1%& 0"<-/ %C 5>5*-(0%. :#% G)*0 $5*=*-1>" 5>5*-> G2".)#%@"$.%C
*=U".)*5 % .*06*1"1)*5 *=*?1(@"1> .#($1>0 .5(-#()%.*0, ( 6#% 5>-"2"1%%
*=U".)( 1( $C"0" -*6*21%)"2A1* ?"2"1>0% .5(-#()%.(0% *=*?1(@"1> 5>5*->, .
.*)*#>0 /<" 6#*%?5"-"1* 6*-.2I@"1%" ($0. #%$/1*.Ê47).

4%$/1*. 47. :#%0"# *)*=#(<"1%& $%05*2*5 5>5*-*5 1( $C"0"

;2& $*?-(1%& G2".)#%@"$.%C $*"-%1"1%, 5 #"-(.)*#" $C"0 6#"-/$0*)#"1>
%1$)#/0"1)> -*=(52"1%& G2".)#%@"$.%C *=U".)*5. ;(11>" %1$)#/0"1)>
#(?0"+"1> 1( 6(1"2% %1$)#/0"1)*5 #"-(.)*#( $C"0, *)*=#(<("0*, 55"#C/ #(=*@",
*=2($)% ($0. #%$/1*.Ê48).
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4%$/1*. 48. :(1"2A %1$)#/0"1)*5 #"-(.)*#( $C"0

!$" .1*6.% 6(1"2% %1$)#/0"1)*5 %0"I) 5*?0*<1*$)A 5>=*#( 5>6*21&"0*,
.*0(1->. ;2& 1(?1(@"1%& 1( .1*6./ -#/7*, 5*?0*<1*, .*0(1-> 1"*=C*-%0*
-2%)"2A1* 1(<()A 2"5*, .1*6.*, 0>H% 1( G)/ .1*6./ 2%=* 1(<()A 6#(5*, .1*6.*,
0>H% % 5 *).#>5H"0$& $6%$." 5>=#()A -*$)/61>, 5(#%(1). M1(@*. .1*6.%
%?0"1%)$& 5 $**)5")$)5%% $ 5>=#(11*, .*0(1-*, -* $2"-/I+", $0"1> .*0(1->
6*2A?*5()"2"0. O.)%51(& 5 -(11>, 0*0"1) .1*6.( 5>-"2&")$& $%1%0 E5")*0.

'( 6(1"2% %1$)#/0"1)*5 6#"-$)(52"1> @")>#" .1*6.%, 5 .*)*#>C -*$)/61>
D/1.E%*1(2A1>" 7#/66> .*0(1-:

Ñ Ç4(?0"+"1%" % #(?0").( E"6",È. :#% ?(6/$." 6#*7#(00> % *).#>)%%
1*5*, 5.2(-.% $* $C"0*, .1*6." 5$"7-( 1(?1(@"1( .*0(1-( Ç["6AÈ.

Ñ Ç4($$)(1*5.( 6*#)*5È. :#% ?(6/$." 6#*7#(00> % *).#>)%% 1*5*, 5.2(-.%
$* $C"0*, .1*6." 5$"7-( 1(?1(@"1( .*0(1-( Ç:*#) 6%)(1%&È.

Ñ Ç4(?0"+"1%" )".$)*5>C *=U".)*5È. :#% ?(6/$." 6#*7#(00> % *).#>)%%
1*5*, 5.2(-.% $* $C"0*, .1*6." 5$"7-( 1(?1(@"1( .*0(1-( ÇP".$)È.

Ñ Ç4(?0"+"1%" 7#(D%@"$.%C *=U".)*5È. :#% ?(6/$." 6#*7#(00> %
*).#>)%% 1*5*, 5.2(-.% $* $C"0*, .1*6." 5$"7-( 1(?1(@"1( .*0(1-(
ÇQ)#"?*.È.

5.4.1. U:5>
;2& $*"-%1"1%& 5>5*-*5 .*06*1"1)*5 6#%0"1&")$& %1$)#/0"1) Ç["6AÈ. ;2&

"7* 5>?*5( 1"*=C*-%0* +"2.1/)A 2"5*, .1*6.*, 0>H% 6* 6"#5*, .1*6." $*
?1(@.*0 Ç["6AÈ . P(.<" 5>?5()A %1$)#/0"1) 0*<1* %? (-(6)%51*7* 0"1I
Ç.#=4/>/+!/È & Ç?/:-È  %2% 1(<()%"0 $*@")(1%& .2(5%H Ctrl  + W.

T$2% .1*6." 1(?1(@"1( -#/7(& .*0(1-(, )* 1"*=C*-%0* +"2.1/)A 6#(5*,
.1*6.*, 0>H% 6* 6"#5*, .1*6." 1( 6(1"2% %1$)#/0"1)*5 #"-(.)*#( $C"0. !
#($.#>5H"0$& $6%$." 5>=#()A %1$)#/0"1) Ç["6AÈ ($0. #%$/1*.Ê49).

4%$/1*. 49. N1$)#/0"1) Ç["6AÈ 1( 6(1"2% %1$)#/0"1)*5
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:*$2" 5>=*#( %1$)#/0"1)( ./#$*# 0>H% $0"1%)$& 1( 6"#".#"$)%" ($0.
#%$/1*.Ê50), 6*2*<"1%" .*)*#*7* 1( $C"0" 6#%5&?(1* . $")." % 0"1&")$& 5
$**)5")$)5%% $ )"./+%0 H(7*0 $").% ($0. '($)#*,.( *)*=#(<"1%& ).

4%$/1*. 50. K/#$*# 0>H% 6#% (.)%51*0 %1$)#/0"1)"

:#% 1(5"-"1%% ./#$*#( 1( G2".)#%@"$.%, *=U".)3Ñ3-#/7/I E"6A, 6*#) %2%
5>5*-3Ñ3E5") 6"#".#"$)%& $0"1%)$& 1( .#($1>,, *=*?1(@(& 5*?0*<1*$)A
6*-.2I@"1%& 5 -(11*0 0"$)" $C"0> ($0. #%$/1*.Ê51).

4%$/1*. 51. K/#$*# 0>H% 6#% 1(5"-"1%% 1( G2".)#%@"$.%, *=U".)

;2& ?(.#"62"1%& $"70"1)( E"6% 5 5>=#(11*, )*@." 1"*=C*-%0* 1(<()A
2"5/I .1*6./ 0>H%. :#"-5(#%)"2A1* ?(.#"62"11>" $"70"1)> =/-/) *)*=#(<"1>
6*2/6#*?#(@1*, $%1", 2%1%", ($0. #%$/1*.Ê52).
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4%$/1*. 52. W($)%@1* 6*$)#*"11(& E"6A

! B > D : A 9 ? > :OÑO'(6#(52"1%" 6#*.2(->5(1%& $"70"1)( E"6%,
1(@%1(I+"7*$& *) 5>5*-( BFQ, $*56(-(") $ 1(6#(52"1%"0 $(0*7* 5>5*-(.

Q)0"1%)A ?(.#"62"1%" 6#"->-/+"7* $"70"1)( 0*<1* .2(5%H", Backspace .

:* /0*2@(1%I $"70"1)> 6#% 6*$)#*"1%% 6*5*#(@%5(I)$& 1( 90 7#(-/$*5.
9*<1* %?0"1%)A 1(6#(52"1%" 6*5*#*)(, 1(<(5 .2(5%H/ $%&704. P(.<" 0*<1*
%?0"1%)A /7*2 6*5*#*)(, 1(<(5 .*0=%1(E%I .2(5%H Shift  + $%&704.

:#% $*"-%1"1%% 5 *-1*, )*@." )#"C % =*2"" G2".)#%@"$.%C *=U".)*5 =/-")
(5)*0()%@"$.% $*?-(1( )*@.( 5")52"1%& ($0. #%$/1*.Ê53).

4%$/1*. 53. P*@.( 5")52"1%& 1( $C"0"

;2& ?(5"#H"1%& $*?-(1%& E"6% 1"*=C*-%0* 1(<()A 6#(5/I .1*6./ 0>H%
%2% .2(5%H/ Esc .

:#% 5>-"2"1%% 1( $C"0" 6*$)#*"11*, E"6% 1( 6(1"2% ÇJ5*,$)5(È =/-/)
*)*=#(<"1> "" 6(#(0")#> ($0. #%$/1*.Ê54):
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4%$/1*. 54. J5*,$)5( E"6%

Ñ ÇN0& E"6%È3Ñ36#%$5(%5(")$& (5)*0()%@"$.%.
Ñ Ç'(6#&<"1%", !È.
Ñ ÇW($)*)(, FEÈ.
Ñ ÇP*2+%1( 2%1%%È3Ñ35>=%#(")$& %? 5>6(-(I+"7* $6%$.( ?1(@"1%,.
Ñ Ç[5") 2%1%%È3Ñ3)"./+%, E5") 2%1%% *)*=#(<(")$& 5 ?1(@." $6#(5( *)

5>6(-(I+"7* $6%$.( ÇP*2+%1( 2%1%%È. Z"2@.*0 6* ?1(@./ )"./+"7*
E5")( *).#>5(")$& *.1* 6(2%)#> E5")*5, 6*?5*2&I+"" $0"1%)A E5")
2%1%%.

'(<()%" 2"5*, .1*6.*, 0>H% 1( $"70"1) /<" 5>-"2"11*, E"6% 6*?5*2&")
5>-"2%)A -(11>, $"70"1). !>-"2"11>, $"70"1) E"6% 0*<1* /-(2%)A 1(<()%"0
.1*6.% Delete , 5 #"?/2A)()" @"7* 6#*%?*,-") #(?=%"1%" E"6% 1( -5" 1*5>" E"6% $
(5)*0()%@"$.%0 6"#"%0"1*5(1%"0 1*5>C E"6",.

5.4.2. (>?>> CB.55010H 31;8>
;2& #(?0"+"1%& 1( $C"0" 2%1%, 7#/66*5*, $5&?% (H%1) 1"*=C*-%0*

(.)%5%#*5()A $**)5")$)5/I+%, %1$)#/0"1) *-1%0 %? $6*$*=*5:

Ñ Z"2.1/)A 6#(5*, .1*6.*, 0>H% 6* 6"#5*, .1*6." 1( 6(1"2%
%1$)#/0"1)*5 #"-(.)*#( $C"0 % 5 #($.#>5H"0$& $6%$." 5>=#()A
%1$)#/0"1) ÇV%1%& 7#/66*5*, $5&?% (VFJ)È.

4%$/1*. 55. N1$)#/0"1) ÇV%1%& 7#/66*5*, $5&?% (VFJ)È 1( 6(1"2% %1$)#/0"1)*5
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Ñ !>?5()A .*0(1-/ (-(6)%51*7* 0"1I Ç.#=4/>/+!/È & Ç7!+!@ A*B::(2($
82@=! (7C')È.

:*$2" 5>=*#( %1$)#/0"1)( ./#$*# 0>H% $0"1%)$& 1( 6"#".#"$)%",
6*2*<"1%" .*)*#*7* 1( $C"0" 6#%5&?(1* . $")." % 0"1&")$& 5 $**)5")$)5%% $
)"./+%0 H(7*0 $").% ($0. '($)#*,.( *)*=#(<"1%& ).

;2& ?(.#"62"1%& $"70"1)( 2%1%% 7#/66*5*, $5&?% 5 5>=#(11*, )*@."
1"*=C*-%0* 1(<()A 2"5/I .1*6./ 0>H%. :#"-5(#%)"2A1* ?(.#"62"11>" $"70"1)>
=/-/) *)*=#(<"1> 6*2/6#*?#(@1*, ?"2"1*, 2%1%", ($0. #%$/1*.Ê52).

4%$/1*. 56. W($)%@1* #(?0"+"11(& 2%1%& 7#/66*5*, $5&?%

Q)0"1%)A ?(.#"62"1%" 6#"->-/+"7* $"70"1)( 0*<1* .2(5%H", Backspace .

:* /0*2@(1%I $"70"1)> 6#% 6*$)#*"1%% 6*5*#(@%5(I)$& 1( 90 7#(-/$*5.
9*<1* %?0"1%)A 1(6#(52"1%" 6*5*#*)(, 1(<(5 .2(5%H/ $%&704.

;2& ?(5"#H"1%& #(?0"+"1%& 2%1%% 7#/66*5*, $5&?% 1"*=C*-%0* 1(<()A
6#(5/I .1*6./ 0>H% %2% .2(5%H/ Esc .

:#% 5>-"2"1%% 1( $C"0" #(?0"+"11*, 2%1%% 7#/66*5*, $5&?% 1( 6(1"2%
ÇJ5*,$)5(È =/-/) *)*=#(<"1> "" 6(#(0")#> ($0. #%$/1*.Ê57):
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4%$/1*. 57. J5*,$)5( 2%1%% 7#/66*5*, $5&?%

Ñ ÇN0& VFJÈ3Ñ36#%$5(%5(")$& (5)*0()%@"$.%.
Ñ M1(@*.  #&-*0 $ %0"1"0 2%1%% 7#/66*5*, $5&?%3Ñ36*?5*2&")

5.2I@%)A/5>.2I@%)A *)*=#(<"1%" 0").% 2%1%% 7#/66*5*, $5&?% 1(
$C"0".

Ñ K1*6.( ÇJ=#*$%)A 6*2*<"1%" 0").%È3Ñ36"#"0"+(") 0")./ 2%1%%
7#/66*5*, $5&?% 5 %$C*-1*" 6*2*<"1%", "$2% "" 6*2*<"1%" =>2*
%?0"1"1* 5#/@1/I.

Ñ ÇJ*?-()A .2($$ E"6",È3Ñ36#% 5.2I@"1%% 6(#(0")#( (.)%5%#/") 6*2"
ÇN0& .2($$( E"6",È % 6*?5*2&") ?(-()A %0& .2($$(, 5 .*)*#>, =/-/)
5.2I@"1> 5$" E"6%, 6*-.2I@"11>" . 2%1%% 7#/66*5*, $5&?%.

Ñ ÇP*2+%1( 2%1%%È3Ñ35>=%#(")$& %? 5>6(-(I+"7* $6%$.( ?1(@"1%,.
Ñ Ç[5") 2%1%%È3Ñ3)"./+%, E5") 2%1%% *)*=#(<(")$& 5 ?1(@.". Z"2@.*0 6*

?1(@./ *).#>5(")$& *.1* 6(2%)#> E5")*5, 6*?5*2&I+"" $0"1%)A E5")
2%1%%.

Ñ ÇJ6%$*. E"6",È3Ñ31(%0"1*5(1%& E"6",, 6*-.2I@"11>C . 2%1%%
7#/66*5*, $5&?%.

5.4.3. +I02 1 6>?>K CB.55010H 31;8>

! B > D : A 9 ? > :OÑO! *=+"0 $2/@(" 5C*- 5 2%1%I 7#/66*5*, $5&?%
#(?0"+(")$& (5)*0()%@"$.% 6#% $*"-%1"1%% E"6% $ 2%1%", 7#/66*5*, $5&?%.
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;2& #/@1*7* #(?0"+"1%& 1( $C"0" 5C*-( 5 2%1%I 7#/66*5*, $5&?%
1"*=C*-%0* (.)%5%#*5()A $**)5")$)5/I+%, %1$)#/0"1) *-1%0 %? $6*$*=*5:

Ñ Z"2.1/)A 6#(5*, .1*6.*, 0>H% 6* 6"#5*, .1*6." 1( 6(1"2%
%1$)#/0"1)*5 #"-(.)*#( $C"0 % 5 #($.#>5H"0$& $6%$." 5>=#()A
%1$)#/0"1) Ç!C*- 5 VFJÈ.

4%$/1*. 58. N1$)#/0"1) Ç!C*- 5 VFJÈ 1( 6(1"2% %1$)#/0"1)*5

Ñ !>?5()A .*0(1-/ (-(6)%51*7* 0"1I .#=4/>/+!/ & 6)(0 2 7C' .

:*$2" 5>=*#( %1$)#/0"1)( . ./#$*#/ 0>H% 6#%5&?>5(")$& 6*2/6#*?#(@1>,
5C*- 5 2%1%I 7#/66*5*, $5&?% .*1E*0, 6#*)%5*6*2*<1>0 0")." E"6%. :#%
1(5"-"1%% ./#$*#( 1( 2%1%I 7#/66*5*, $5&?% E5") 6"#".#"$)%& 6*- ./#$*#*0
0>H% $0"1%)$& 1( .#($1>,, *=*?1(@(& 5*?0*<1*$)A 6*-.2I@"1%& ($0.
#%$/1*.Ê59).
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4%$/1*. 59. 4(?0"+"1%" 5C*-( 5 2%1%I 7#/66*5*, $5&?%

:#% 1"*=C*-%0*$)% 5C*- 5 2%1%I 7#/66*5*, $5&?% 0*<1* 6*5*#(@%5()A 1(
90 7#(-/$*5 6#*)%5 @($*5*, $)#"2.%, 1(<%0(& $%&704. J*@")(1%" .2(5%H Shift  +
$%&704 6*?5*2&") %?0"1%)A 1(.2*1 1( 45 7#(-/$*5.

;2& ?(.#"62"1%& 5C*-( 5 2%1%I 7#/66*5*, $5&?% 5 5>=#(11*, )*@."
1"*=C*-%0* 1(<()A 2"5/I .1*6./ 0>H%.

:#% ?(.#"62"1%% 5C*-( 5 2%1%I 7#/66*5*, $5&?% 1( $C"0" *).#>5(")$& *.1*
Ç!>=*# E"6%È ($0. #%$/1*.Ê60), 5 .*)*#*0 0*<1* ?(-()A 1(%0"1*5(1%" E"6%
5#/@1/I %2% 5>=#()A *-1/ %? $/+"$)5/I+%C E"6", 5 VFJ %2% 1( $C"0".
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4%$/1*. 60. Q.1* Ç!>=*# E"6%È

:#% 5>-"2"1%% 1( $C"0" #(?0"+"11*7* 5C*-( 5 2%1%I 7#/66*5*, $5&?% 1(
6(1"2% ÇJ5*,$)5(È =/-/) *)*=#(<"1> "7* 6(#(0")#> ($0. #%$/1*.Ê61):

4%$/1*. 61. J5*,$)5( 5C*-( 5 2%1%I 7#/66*5*, $5&?%

Ñ :*2*<"1%" 5C*-( 5 2%1%I 7#/66*5*, $5&?% 1( $C"0" 6* *$&0 .**#-%1() X
% Y.

Ñ B7*2 6*5*#*)( $ H(7*0 90 7#(-/$*5.
Ñ J)%2A 1(.2*1( 5C*-( 5 2%1%I 7#/66*5*, $5&?%:

Ñ 6#&0*,;
Ñ 45 7#(-/$*5;
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Ñ -45 7#(-/$*5.
Ñ N0& E"6%, 6#%$*"-%1&"0*, . 2%1%% 7#/66*5*, $5&?% -(11>0 5C*-*0.
Ñ M1(@*.  #&-*0 $ %0"1"0 E"6%3Ñ36*?5*2&") 5.2I@%)A/5>.2I@%)A

*)*=#(<"1%" %0"1% E"6% 1( $C"0".
Ñ ÇP*2+%1( 2%1%%È3Ñ35>=%#(")$& %? 5>6(-(I+"7* $6%$.( ?1(@"1%,.
Ñ Ç[5") 2%1%%È3Ñ3)"./+%, E5") 2%1%% *)*=#(<(")$& 5 ?1(@.". Z"2@.*0 6*

?1(@./ *).#>5(")$& *.1* 6(2%)#> E5")*5, 6*?5*2&I+"" $0"1%)A E5")
2%1%%.

5.4.4. !0B4E 5>49?>; > 898:D6:?>;
;2& #(?0"+"1%& 1( $C"0" 6*#)*5 6%)(1%& % ?(?"02"1%& 1"*=C*-%0* 5>=#()A

)#"=/"0>, %1$)#/0"1) 1( 6(1"2% %1$)#/0"1)*5 #"-(.)*#( $C"0. ;2& $0"1>
.*0(1->, 1(?1(@"11*, .1*6." 1"*=C*-%0*:

1. Z"2.1/)A 6#(5*, .1*6.*, 0>H% 6* 5)*#*, .1*6." 1( 6(1"2%
%1$)#/0"1)*5 #"-(.)*#( $C"0.

2. ! #($.#>5H"0$& $6%$." 5>=#()A %1$)#/0"1) Ç:*#) 6%)(1%&È %2% Ç:*#)
?"02%È ($0. #%$/1*.Ê62).

4%$/1*. 62. N1$)#/0"1)> Ç:*#) 6%)(1%&È % Ç:*#) ?"02%È 1( 6(1"2% %1$)#/0"1)*5

P(.<" 5>?5()A %1$)#/0"1)> Ç:*#) 6%)(1%&È % Ç:*#) ?"02%È 0*<1* %?
(-(6)%51*7* 0"1I Ç.#=4/>/+!/È & Ç5(*, :!,#+!@È / Ç5(*, =/4%!È .

:*$2" 5>=*#( %1$)#/0"1)( #&-*0 $ ./#$*#*0 0>H% =/-") *)*=#(<()A$& "7*
BFQ, 6*2*<"1%" .*)*#*7* 1( $C"0" 6#%5&?(1* . $")." % 0"1&")$& 5 $**)5")$)5%% $
)"./+%0 H(7*0 $").% ($0. '($)#*,.( *)*=#(<"1%& ).

:#% 1(5"-"1%% ./#$*#( 1( G2".)#%@"$.%, *=U".)3Ñ3E"6A, 6*#) %2%
5>5*-3Ñ3E5") 6"#".#"$)%& $0"1%)$& 1( .#($1>,, *=*?1(@(& 5*?0*<1*$)A
6*-.2I@"1%& 5 -(11*0 0"$)" $C"0> ($0. #%$/1*.Ê63).
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4%$/1*. 63. K/#$*# 0>H% 6#% (.)%51*0 %1$)#/0"1)" Ç:*#) ?"02%È

:#% 1"*=C*-%0*$)% BFQ 0*<1* 6*5*#(@%5()A 1( 90 7#(-/$*5 6#*)%5 % 6*
@($*5*, $)#"2.", 1(<%0(& $%&704 %2% Shift  + $%&704 $**)5")$)5"11*.

;2& #(?0"+"1%& 6*#)( 5 5>=#(11*, )*@." $C"0> 1"*=C*-%0* 1(<()A 2"5/I
.1*6./ 0>H%.

:#% 5>-"2"1%% 1( $C"0" #(?0"+"11*7* 6*#)( 1( 6(1"2% ÇJ5*,$)5(È =/-/)
*)*=#(<"1> "7* 6(#(0")#> ($0. #%$/1*.Ê64):

55



4%$/1*. 64. J5*,$)5( $%2*5*7* 6*#)(

Ñ :*2*<"1%" $%2*5*7* 6*#)( 1( $C"0" 6* *$&0 .**#-%1() X % Y.
Ñ B7*2 6*5*#*)( $ H(7*0 90 7#(-/$*5.
Ñ N0& E"6%.
Ñ M1(@*.  #&-*0 $ %0"1"0 E"6%3Ñ36*?5*2&") 5.2I@%)A/5>.2I@%)A

*)*=#(<"1%" %0"1% E"6% 1( $C"0".
Ñ J)%2A 6*#)(3Ñ35>=%#(")$& %? 5>6(-(I+"7* $6%$.( ?1(@"1%,: ÇJ)#"2.(È,

ÇM"02&È.
Ñ [5") $%05*2( 6*#)(3Ñ3)"./+%, E5") *)*=#(<(")$& 5 ?1(@." 1(6#*)%5

6*2& ÇJ)%2A 6*#)(È. Z"2@.*0 6* ?1(@./ *).#>5(")$& *.1* 6(2%)#>
E5")*5, 6*?5*2&I+"" $0"1%)A E5").

Ñ Q.1* 6#"-5(#%)"2A1*7* 6#*$0*)#( $%05*2( 6*#)(.
Ñ X#%D) 0").% E"6%3Ñ35>=%#(")$& %? 5>6(-(I+"7* $6%$.( ?1(@"1%,.
Ñ !>$*)( H#%D)( 0").% E"6%3Ñ35>=%#(")$& %? 5>6(-(I+"7* $6%$.(

?1(@"1%,.
Ñ [5") H#%D)( 0").% E"6%3Ñ3)"./+%, E5") H#%D)( *)*=#(<(")$& 5 ?1(@.".

Z"2@.*0 6* ?1(@./ *).#>5(")$& *.1* 6(2%)#> E5")*5, 6*?5*2&I+""
$0"1%)A E5").
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Ñ J)%2A 1(@"#)(1%& 0").% E"6%3Ñ36*2/<%#1>,, ./#$%5, 6*-@"#.1/)>,,
?(@"#.1/)>,.

5.5. $B9M>A:3/>: 0FT:/4E
;2& -*=(52"1%& 1( $C"0/ -*6*21%)"2A1>C G2"0"1)*5 )%6( 1(-6%$",,

#%$/1.*5 %2% D%7/# $2/<() 7#(D%@"$.%" *=U".)>. Q1% 1" &52&I)$&
G2".)#%@"$.%0% % 1" 5?(%0*-",$)5/I) $ *$1*51*, @($)AI $C"0>3Ñ35 @($)1*$)%, .
1%0 1" 0*7/) =>)A 6#%$*"-%1"1> $"70"1)> E"6", % 6*#)>.

5.5.1. L:/3401E: ?925>3>
W)*=> -*=(5%)A )".$)*5/I 1(-6%$A 1( $C"0/, 1"*=C*-%0*:

1. Z"2.1/)A 6#(5*, .1*6.*, 0>H% 6* ?1(@./  1( 6(1"2% %1$)#/0"1)*5
#"-(.)*#( $C"0.

2. ! #($.#>5H"0$& $6%$." 5>=#()A %1$)#/0"1) ÇP".$)È %2%
Ç91*7*$)#*@1>, )".$)È ($0. #%$/1*.Ê65).

4%$/1*. 65. N1$)#/0"1)> ÇP".$)È % Ç91*7*$)#*@1>, )".$)È 1( 6(1"2% %1$)#/0"1)*5

P(.<" 5>?5()A %1$)#/0"1)> -*=(52"1%& )".$)*5*, 1(-6%$% 0*<1* %?
(-(6)%51*7* 0"1I .#=4/>/+!/ & C*#D!E/81!/ (<F/1,G .

5.5.1.1. !B0349; 4:/34019; ?925>37

:#% 5>=*#" %1$)#/0"1)( ÇP".$)È #&-*0 $ ./#$*#*0 0>H% =/-")
*)*=#(<()A$& )".$) 6* /0*2@(1%I, 6*2*<"1%" .*)*#*7* 1( $C"0" 6#%5&?(1* . $")."
% 0"1&")$& 5 $**)5")$)5%% $ )"./+%0 H(7*0 $").% ($0. '($)#*,.( *)*=#(<"1%& ).

;2& #(?0"+"1%& )".$)( 5 5>=#(11*, )*@." $C"0> 1"*=C*-%0* 1(<()A 2"5/I
.1*6./ 0>H%.

! 6#*E"$$" #(?0"+"1%& )".$)*5/I 1(-6%$A 0*<1* 6*5*#(@%5()A 1( 90
7#(-/$*5 6#*)%5 % 6* @($*5*, $)#"2." .2(5%H(0% $%&704 % Shift  + $%&704
$**)5")$)5"11*.

P".$) 1(-6%$% 0*<1* 0"1&)A -5/0& $6*$*=(0%:

Ñ N?0"1%5 )".$) 1( 6(1"2% ÇJ5*,$)5(È 5 6*2" ÇP".$)È3Ñ3-(11>, $6*$*=
-*$)/6"1 .(. -* #(?0"+"1%& 1(-6%$%, )(. % 6*$2".

Ñ ;5(<-> +"2.1/5 1( 1(-6%$% 6*$2" #(?0"+"1%& "" 1( $C"0".
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:#% 5>-"2"1%% #(?0"+"11*, 1( $C"0" 6#*$)*, )".$)*5*, 1(-6%$% -*$)/61*
%?0"1"1%" "" $5*,$)5 1( 6(1"2% ÇJ5*,$)5(È ($0. #%$/1*.Ê66):

4%$/1*. 66. J5*,$)5( 6#*$)*, )".$)*5*, 1(-6%$%

Ñ :*2*<"1%" 1(-6%$% 1( $C"0" 6* *$&0 .**#-%1() X % Y.
Ñ B7*2 6*5*#*)( $ H(7*0 90 7#(-/$*5.
Ñ P".$) 1(-6%$%.
Ñ Q=U".) $$>2.%, 5>?>5("0>, 6#% 1(<()%% 1( 1(-6%$A. Q=U".) 5>=%#(")$&

%? 2*.(2A1>C D(,2*5 6/)"0 1(<()%& 1( ?1(@*.  5 6*2" ÇJ$>2.(È.
Ñ X#%D) 1(-6%$%.
Ñ 4(?0"# H#%D)( 1(-6%$%3Ñ30*<") =>)A 55"-"1 .(. 5#/@1/I, )(. %

5>=*#*0 6#"-/$)(1*52"11*7* ?1(@"1%& %? 5>6(-(I+"7* $6%$.(.
Ñ [5") H#%D)( 1(-6%$%.
Ñ J)%2A 1(@"#)(1%& 1(-6%$%3Ñ36*2/<%#1>,, ./#$%5, 6*-@"#.1/)>,,

?(@"#.1/)>,.
Ñ P*@.( 6#%5&?.% 1(-6%$%3Ñ3/6#(52&") #($6*2*<"1%"0 1(-6%$%

*)1*$%)"2A1* )*@.% "" #(?0"+"1%& 1( $C"0".

5.5.2. $B9M>A:3/>: 5B>D>4>1E
W)*=> -*=(5%)A 7#(D%@"$.%, 6#%0%)%5 1( $C"0/, 1"*=C*-%0*:

1. Z"2.1/)A 6#(5*, .1*6.*, 0>H% 6* ?1(@./  1( 6(1"2% %1$)#/0"1)*5
#"-(.)*#( $C"0.
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2. ! #($.#>5H"0$& $6%$." 5>=#()A %1$)#/0"1) ÇQ)#"?*.È, Ç:*2%2%1%&È,
Ç:#&0*/7*2A1%.È, ÇQ.#/<1*$)AÈ, Ç;/7(È %2% Ç822%6$È ($0. #%$/1*.Ê67).

4%$/1*. 67. N1$)#/0"1)> 7#(D%@"$.%C 6#%0%)%5*5 1( 6(1"2% %1$)#/0"1)*5

P(.<" 5>?5()A %1$)#/0"1)> -*=(52"1%& 7#(D%@"$.%C 6#%0%)%5*5 0*<1* %?
(-(6)%51*7* 0"1I .#=4/>/+!/ & C*#D!E/81!/ (<F/1,G .

5.5.2.1. #4B:80/

:#% 5>=*#" %1$)#/0"1)( ÇQ)#"?*.È -2& #(?0"+"1%& *=U".)( 1( $C"0"
1"*=C*-%0* 1(<()A 2"5/I .1*6./ 0>H%, *)0")%5 )*@./ 1(@(2( *)#"?.(, % ?()"0
1(<()A 2"5/I .1*6./ 0>H% 5 .*1"@1*, )*@." *)#"?.(.

! 6#*E"$$" #(?0"+"1%& *)#"?.(, ( )(.<" 6#% 5>-"2"1%% /<" #(?0"+"11*7*,
-*$)/61* %?0"1"1%" "7* $5*,$)5 1( 6(1"2% ÇJ5*,$)5(È ($0. #%$/1*.Ê68):

4%$/1*. 68. J5*,$)5( *)#"?.(
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Ñ :*2*<"1%" 1(@(2A1*, % .*1"@1*, )*@.% 1( $C"0" 6* *$&0 .**#-%1() X %
Y.

Ñ ;2%1( *)#"?.(3Ñ36#% %?0"1"1%% -(11*7* ?1(@"1%& (5)*0()%@"$.%
0"1&")$& 6*2*<"1%" .*1"@1*, )*@.% *)#"?.(.

Ñ P*2+%1( 2%1%%3Ñ35>=%#(")$& %? 5>6(-(I+"7* $6%$.(
6#"-/$)(1*52"11>C ?1(@"1%,.

Ñ [5") 2%1%%.
Ñ P%6 2%1%%3Ñ3$62*H1(& %2% *-%1 %? 1"$.*2A.%C 5(#%(1)*5 6/1.)%#1>C

2%1%,.
Ñ '(.*1"@1%.3Ñ35(#%(1)> %$6*21"1%& .*1"@1>C )*@". *)#"?.(, 5.2I@(&

1"$.*2A.* 5%-*5 $)#"2*. % 0")*..
Ñ 4(?0"# 1(.*1"@1%.*5.

5.5.2.2. !B;D0.C067?>/

:#% 5>=*#" %1$)#/0"1)( Ç:#&0*/7*2A1%.È -2& #(?0"+"1%& *=U".)( 1(
$C"0" 1"*=C*-%0* 1(<()A 2"5/I .1*6./ 0>H%, *)0")%5 6"#5/I /72*5/I )*@./
6#&0*/7*2A1%.(, ( ?()"0 -5%<"1%"0 0>H% #($)&1/)A 6#&0*/7*2A1%. -* )#"=/"0>C
#(?0"#*5 % 1(<()A 2"5/I .1*6./ 0>H% -2& #(?0"+"1%& 6#*)%5*6*2*<1*, /72*5*,
)*@.%.

! 6#*E"$$" #(?0"+"1%& 6#&0*/7*2A1%.(, ( )(.<" 6#% 5>-"2"1%% /<"
#(?0"+"11*7*, -*$)/61* %?0"1"1%" "7* $5*,$)5 1( 6(1"2% ÇJ5*,$)5(È ($0.
#%$/1*.Ê69):
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4%$/1*. 69. J5*,$)5( 6#&0*/7*2A1%.(

Ñ :*2*<"1%" 2"5*, 1%<1", )*@.% 6#&0*/7*2A1%.( 1( $C"0" 6* *$&0
.**#-%1() X % Y.

Ñ X%#%1( % 5>$*)( 6#&0*/7*2A1%.(3Ñ3"$2% )#"=/")$& $*C#(1%)A
6#*6*#E%% 6#&0*/7*2A1%.( 6#% %?0"1"1%% *-1*7* %? #(?0"#*5,
1"*=C*-%0* 1(<()A 1( ?1(@*. , @)*=> *1 6#%1&2 5%- .

Ñ P*2+%1( 2%1%%3Ñ35>=%#(")$& %? 5>6(-(I+"7* $6%$.(
6#"-/$)(1*52"11>C ?1(@"1%,.

Ñ [5") 2%1%%.
Ñ P%6 2%1%%3Ñ3$62*H1(& %2% *-%1 %? 1"$.*2A.%C 5(#%(1)*5 6/1.)%#1>C

2%1%,.
Ñ M(2%5.( 6#&0*/7*2A1%.(.
Ñ W($)%@1(& 6#*?#(@1*$)A ?(2%5.%.

5.5.2.3. #/B.P?0347/2.C9

:#% 5>=*#" %1$)#/0"1)( ÇQ.#/<1*$)AÈ -2& #(?0"+"1%& *=U".)( 1( $C"0"
1"*=C*-%0* 1(<()A 2"5/I .1*6./ 0>H%, *)0")%5 E"1)# *.#/<1*$)%, ( ?()"0
-5%<"1%"0 0>H% #($)&1/)A *.#/<1*$)A -* )#"=/"0>C #(?0"#*5 % 1(<()A 2"5/I
.1*6./ 0>H% -2& D%.$%#*5(1%& #(?0"#( % 6*-)5"#<-"1%& #(?0"+"1%&.

T$2% 5>=#(1 %1$)#/0"1) Ç;/7(È, )* 6*$2" D%.$%#*5(1%& #(?0"#(
*.#/<1*$)% 1"*=C*-%0* -5%<"1%"0 0>H% 5>=#()A )#"=/"0>, /7*2 -/7% % 1(<()A

61



2"5/I .1*6./ 0>H% -2& 6*-)5"#<-"1%& #(?0"+"1%&.

! 6#*E"$$" #(?0"+"1%& *.#/<1*$)%/-/7%, ( )(.<" 6#% 5>-"2"1%% /<"
#(?0"+"11*,, -*$)/61* %?0"1"1%" "" $5*,$)5 1( 6(1"2% ÇJ5*,$)5(È ($0.
#%$/1*.Ê70):

4%$/1*. 70. J5*,$)5( *.#/<1*$)%/-/7%

Ñ :*2*<"1%" E"1)#(2A1*, )*@.% *.#/<1*$)%/-/7% 1( $C"0" 6* *$&0
.**#-%1() X % Y.

Ñ 4(-%/$ *.#/<1*$)%/-/7%.
Ñ P*2+%1( 2%1%%3Ñ35>=%#(")$& %? 5>6(-(I+"7* $6%$.(

6#"-/$)(1*52"11>C ?1(@"1%,.
Ñ [5") 2%1%%.
Ñ P%6 2%1%%3Ñ3$62*H1(& %2% *-%1 %? 1"$.*2A.%C 5(#%(1)*5 6/1.)%#1>C

2%1%,.
Ñ M(2%5.( *.#/<1*$)%/-/7%.
Ñ W($)%@1(& 6#*?#(@1*$)A ?(2%5.%.
Ñ Ç;/7(È3Ñ3G)*) 6"#".2I@()"2A 6*?5*2&") 6#"5#()%)A *.#/<1*$)A 5 -/7/ %

#($.#>5(") #&- -*6*21%)"2A1>C 6(#(0")#*5:
Ñ '(@(2A1>, % .*1"@1>, /7*2 -/7% 1( *.#/<1*$)%.
Ñ M1(@.%  %  6*?5*2&I) 6*0"1&)A 0"$)(0% 1(@(2A1/I %

.*1"@1/I )*@./ -/7%.
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5.6. "9F049 3 0FT:/49D> ?9 3I:D:
5.6.1. +E2:6:?>: 0FT:/401
:#% 5>-"2"1%% *=U".)*5 1( $C"0" -*$)/61> $2"-/I+%" 6#%"0>:

Ñ 90."5 #,&!#" ():/   1( *=U".)"3Ñ35>-"2%)A *=U".).
Ñ Shift  + 90."5 #,&!#" ():/   1( *=U".)"3Ñ3-*=(5%)A %2% %$.2I@%)A *=U".) %?

5>-"2"1%&.
Ñ Ctrl  + 90."5 #,&!#" ():/   1( E"6%3Ñ35>-"2%)A 5$" *-1*%0"11>" E"6% 1(

5$"C 2%$)(C.
Ñ $0%0(0;0,/0 ():/  56#(5* + ?(<()(& 90."5 #,&!#" ():/   1( $5*=*-1*,

*=2($)%3Ñ35>-"2"1%" $%1", #(0.*, 6*21*$)AI *@"#@"11>C *=U".)*5.
Ñ $0%0(0;0,/0 ():/  52"5* + ?(<()(& 90."5 #,&!#" ():/   1( $5*=*-1*,

*=2($)%3Ñ35>-"2"1%" ?"2"1*, #(0.*, *=U".)*5, .*)*#>" *@"#@"1> %2%
.($(I)$& #(0.% 5>-"2"1%&.

Ñ Shift  + 5>-"2"1%" $%1", #(0.*,3Ñ3-*=(52"1%" %2% %$.2I@"1%"
*@"#@"11>C *=U".)*5 %? 5>-"2"1%&.

Ñ Shift  + 5>-"2"1%" ?"2"1*, #(0.*,3Ñ3-*=(52"1%" %2% %$.2I@"1%" %?
5>-"2"1%& *=U".)*5, .*)*#>" *@"#@"1> %2% .($(I)$& #(0.% 5>-"2"1%&.

Ñ 90."5 #,&!#" ():/   5 6/$)*, *=2($)% 1( $C"0"3Ñ3$1&)A 5>-"2"1%".

! :#*7#(00" 6#"-/$0*)#"1 0"C(1%?0 6"#".#"$)1*7* 5>-"2"1%&: 6#%
5>-"2"1%% BFQ 1( $C"0" =/-/) (5)*0()%@"$.% 5>-"2"1> % E"1)#%#*5(1>
$**)5")$)5/I+%" 6*$(-*@1>" 0"$)( 5 #(=*@", *=2($)% #"-(.)*#( 62() % 1(*=*#*).

4"<%0 6"#".#"$)1*7* 5>-"2"1%& 0*<1* 5.2I@%)A %2% 5>.2I@%)A, 1(<(5
$*@")(1%" .2(5%H Shift  + Ctrl  + X %2% @"#"? .*0(1-/ 0"1I Ç9+8,*B4/+,GÈ &
Ç5/*/1*/8,+(/ 2G0/%/+!/È  ($0. #%$/1*.Ê71).

4%$/1*. 71. K*0(1-( 0"1I ÇN1$)#/0"1)>È Y Ç:"#".#"$)1*" 5>-"2"1%"È

5.6.2. ,05>B019?>:, 1EB:8/9 > 13491/9
:#*7#(00( 6*?5*2&") .*6%#*5()A %2% 5>#"?()A 5>-"2"11>" 7#(D%@"$.%"

*=U".)> 1( $C"0" -2& 6*$2"-/I+", 5$)(5.% 5 -#/7*" 0"$)* 1( 2%$)" $C"0>, (
)(.<" 1( -#/7%" 2%$)> .(. 5 #(0.(C 6#*".)(, )(. % 5 -#/7%C 6#*".)(C. ;2& G)*7*
1"*=C*-%0*:

1. !>-"2%)A 1/<1>" 7#(D%@"$.%" *=U".)>.
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2. '(<()A $*@")(1%" .2(5%H Ctrl  + C (-2& .*6%#*5(1%&) %2% Ctrl  + X (-2&
5>#"?.%). P(.<" 0*<1* 5>?5()A .*0(1-/ 0"1I Ç./0#1,!*(2#+!/È &
ÇH(:!*(2#,-È  %2% Ç./0#1,!*(2#+!/È & Ç6G*/=#,-È .

3. :"#",)% 1( 1/<1>, 2%$) $C"0> %2% 5 1/<1*" 0"$)* $C"0>.
4. '(<()A $*@")(1%" .2(5%H Ctrl  + V %2% 5>?5()A .*0(1-/ 0"1I

Ç./0#1,!*(2#+!/È & Ç68,#2!,-È . !$)(52&"0>" *=U".)> =/-/)
6#%5&?(1> . ./#$*#/ 0>H% 5 )*@." =2%<(,H"7* 5>5*-( 1( 0*0"1)
.*6%#*5(1%&/5>#"?.% ($0. #%$/1*.Ê72).

4%$/1*. 72. !$)(5.( .*6%#*5(11>C/5>#"?(11>C *=U".)*5

5. :"#"0"$)%)A ./#$*# 0>H% 5 )#"=/"0/I )*@./ 1( $C"0". :#% G)*0
-*$)/61> $2"-/I+%" -",$)5%& $* 5$)(52&"0>0% *=U".)(0%:

Ñ :*5*#*) 6#*)%5/6* @($*5*, $)#"2." 1( 90 7#(-/$*53Ñ3.2(5%H%
$%&704 % Shift  + $%&704 $**)5")$)5"11*.

Ñ Q)#(<"1%" 6* *$&0 X % Y3Ñ3.2(5%H% X % Y $**)5")$)5"11*.
6. '(<()A 2"5/I .1*6./ 0>H% 5 1/<1*, )*@.". F#(D%@"$.%" *=U".)> =/-/)

5$)(52"1> 5 1*5*" 0"$)* 1( $C"0".
7. T$2% *=U".)> =>2% $.*6%#*5(1>, )* 6#% 1"*=C*-%0*$)% 0*<1* $1*5(

1(<()A Ctrl  + V, @)*=> 5$)(5%)A -*6*21%)"2A1>" G.?"062&#>
$.*6%#*5(11>C *=U".)*5.

:#% 5$)(5." 1*5>0 G.?"062&#(0 *=U".)*5 6#%$5(%5(")$& $2"-/I+""
$5*=*-1*" 6*?%E%*11*" *=*?1(@"1%".

T$2% 6#% 5$)(5." *=U".) 6*-.2I@(")$& . $/+"$)5/I+"0/ G2".)#%@"$.*0/
*=U".)/, )* 1(?1(@"1%" E"6", 6#*%$C*-%) 6* $2"-/I+", 2*7%.":

Ñ T$2% $#"-% 5$)(52&"0>C *=U".)*5 "$)A 6*#)> 6%)(1%&/?"02%, 5C*-> 5
VFJ %2% 0").% E"6",, )* $/+"$)5/I+%0 G2".)#%@"$.%0 *=U".)(0
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6#%$5(%5(")$& )( <" E"6A, .*)*#*, 6#%1(-2"<() 5$)(52&"0>" *=U".)>.
Ñ T$2% $#"-% 5$)(52&"0>C *=U".)*5 1") 6*#)*5 6%)(1%&/?"02%, 5C*-*5 5

VFJ % 0")*. E"6",, )* %0 =/-") 6#%$5*"1( E"6A )"C G2".)#%@"$.%C
*=U".)*5, . .*)*#>0 *1% 6*-.2I@(I)$&.

5.6.3. !:B:D:S:?>: 0FT:/401
:#*7#(00( 6*?5*2&") 6"#"0"+()A 5>-"2"11>" 7#(D%@"$.%" % G2".)#%@"$.%"

*=U".)> 1( $C"0". ;2& G)*7* 1"*=C*-%0*:

1. !>-"2%)A 1/<1>, *=U".) %2% 1"$.*2A.* *=U".)*5.
2. '(<()A 2"5*, .1*6.*, 0>H% 1( *-1*0 %? 5>-"2"11>C *=U".)*5 %, ?(<(5

2"5/I .1*6./ 0>H%, 6"#"0"$)%)A ./#$*# 5 )#"=/"0/I )*@./ 1( $C"0".
!>-"2"11>" *=U".)> =/-/) 6"#"0"+()A$& 50"$)" $ ./#$*#*0 5
$**)5")$)5%% $ H(7*0 $").%.

3. ! 6#*E"$$" 6"#"0"+"1%& -*$)/61> $2"-/I+%" -",$)5%& $ 6"#"1*$%0>0%
*=U".)(0%:

Ñ :*5*#*) 6#*)%5/6* @($*5*, $)#"2."3Ñ3.2(5%H% $%&704 % Shift  +
$%&704 $**)5")$)5"11*.

Ñ Q)#(<"1%" 6* *$% X3Ñ3.2(5%H( X.
4. Q)6/$)%)A 2"5/I .1*6./ 0>H% 5 1/<1*, )*@.". Q=U".)> =/-/)

?(D%.$%#*5(1> 1( 1*5*0 0"$)" 1( $C"0".

P(.<" 6"#"0"+"1%" 5>-"2"11>C *=U".)*5 5*?0*<1* 1( .2(5%H% $)#"2*.
<.0%=, <,/- , <40.&  % <!%".& . :#% G)*0 6"#"0"+"1%" 6#*%$C*-%) 5 $**)5")$)5%% $
)"./+%0 H(7*0 $").% ($0. '($)#*,.( *)*=#(<"1%& ). T$2% 6#*%?5*-%)A -(11*"
-",$)5%" $ 6#"-5(#%)"2A1* ?(<()*, .2(5%H", Shift , )* 6"#"0"+"1%" =/-")
6#*%$C*-%)A 1( 10 -"2"1%, 5>=#(11*, $").%.

JC*<%0 *=#(?*0 0*<1* 6"#"0"+()A )*@.% $"70"1)*5 E"6", % VFJ, ( )(.<"
$(0% $"70"1)> E"6", % VFJ. :#% G)*0:

Ñ 6#% 6"#"0"+"1%% .*1"@1*, )*@.% 6#*%$C*-%) $*?-(1%" 6*5*#*)( %2%
/-2%1"1%"//.*#(@%5(1%" 6*$2"-1"7* $"70"1)(;

Ñ 6#% 6"#"0"+"1%% 6#*0"</)*@1*, )*@.% 6#*%$C*-%) $0"1( 1(6#(52"1%&
6*5*#*)( E"6%/VFJ % #($6*2*<"1%& )*@.% %?7%=(;

Ñ 6#% 6"#"0"+"1%% $"70"1)( 6#*%$C*-%) 6(#(22"2A1*" 6"#"0"+"1%" "7*
.#(,1%C )*@"., 6#% G)*0 1"*=C*-%0>" $"70"1)> -2& $*"-%1"1%& $ /<"
$/+"$)5/I+%0% $"70"1)(0% E"6%/VFJ $*?-(I)$& % /-(2&I)$&
(5)*0()%@"$.%.

5.6.4. !:B:D:S:?>: 3 1EF0B0D F98010H 40A/>
:#*7#(00( )(.<" 6*?5*2&") 6"#"0"+()A 1"$.*2A.* 5>-"2"11>C 7#(D%@"$.%C

% G2".)#%@"$.%C *=U".)*5 1( $C"0" *-1*5#"0"11* $ 6#"-5(#%)"2A1>0 5>=*#*0
=(?*5*, )*@.% 6"#"0"+"1%&. ;2& G)*7* 1"*=C*-%0*:
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1. !>-"2%)A 1/<1>" *=U".)>.
2. !>?5()A .*0(1-/ 0"1I ./0#1,!*(2#+!/ & 5/*/4/8,!,- 8 <#=. ,(E1($

%2% 1(<()A .2(5%H/ M.
3. K/#$*# 6#%0") 5%- 6"#".#"$)%&, 6*$2" @"7* 1"*=C*-%0* +"2.1/)A 2"5*,

.1*6.*, 0>H% 5 )*@./, *)1*$%)"2A1* .*)*#*, =/-/) 6"#"0"+()A$&
5>-"2"11>" *=U".)>.

4%$/1*. 73. !>=*# =(?*5*, )*@.% 6#% 6"#"0"+"1%%

4. :"#"0"$)%)A ./#$*# 0>H% 5 )#"=/"0/I )*@./ 1( $C"0". :#% G)*0
-*$)/61> $2"-/I+%" -",$)5%& $ 6"#"1*$%0>0% *=U".)(0%:

Ñ :*5*#*) 6#*)%5/6* @($*5*, $)#"2."3Ñ3.2(5%H% $%&704 % Shift  +
$%&704 $**)5")$)5"11*.

Ñ Q)#(<"1%" 6* *$% X3Ñ3.2(5%H( X.
5. '(<()A 2"5/I .1*6./ 0>H% 5 1/<1*, )*@.". Q=U".)> =/-/)

?(D%.$%#*5(1> 1( 1*5*0 0"$)" 1( $C"0".
6. :* ?(5"#H"1%% 6"#"0"+"1%& 1"*=C*-%0* 1(<()A 2"5*, .1*6.*, 0>H% 5

6/$)*0 0"$)" #(=*@", *=2($)%, @)*=> $1&)A 5>-"2"1%" $ *=U".)*5.

5.7. @.D:B9=>; /0D50?:?401 3I:DE
:* /0*2@(1%I .*06*1"1)(0 1( $C"0" 6#%$5(%5(I)$& 6*?%E%*11>"

*=*?1(@"1%& 5 6*#&-." %C -*=(52"1%& 1( $C"0/. ! :#*7#(00" 6#"-/$0*)#"1
%1$)#/0"1), 6*?5*2&I+%, (5)*0()%@"$.% 6"#"1/0"#*5()A .*06*1"1)> 5
$**)5")$)5%% $ %C .*1"@1>0 #($6*2*<"1%"0 1( $C"0".
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;2& (5)*0()%@"$.*, 6"#"1/0"#(E%% .*06*1"1)*5 1"*=C*-%0*:

1. !>?5()A .*0(1-/ 0"1I 9+8,*B4/+,G & IB4/*#J!@ 1(4:(+/+,(2 8)/4G
($0. #%$/1*.Ê74).

4%$/1*. 74. :/1.) 0"1I Ç'/0"#(E%& .*06*1"1)*5 $C"0>È

2. ! -%(2*7*5*0 *.1", 6*-)5"#<-(I+"0 6"#"1/0"#(E%I .*06*1"1)*5,
1(<()A 1( .1*6./ QK ($0. #%$/1*.Ê75).

4%$/1*. 75. ;%(2*7*5*" *.1* 6*-)5"#<-"1%& 6"#"1/0"#(E%% .*06*1"1)*5

4"?/2A)()*0 (5)*0()%@"$.*, 6"#"1/0"#(E%% =/-") 1(?1(@"1%" .*06*1"1)(0
6*?%E%*11>C *=*?1(@"1%, 5 6*#&-." $5"#C/ 51%?, 1(@%1(& $ 2"5*7* 5"#C1"7*
.*06*1"1)( $C"0> ($0. #%$/1*.Ê76).
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4%$/1*. 76. 4"?/2A)()> (5)*0()%@"$.*, 6"#"1/0"#(E%%

5.8. ->?IB0?>89=>; 3I:D 3 56949D>
:#% 51"$"1%% %?0"1"1%, 5 $C"0/ 1"*=C*-%0* $%1C#*1%?%#*5()A "" $

0*-"2AI 62()> 6"@()1*7* /?2(. ;2& G)*7* 1/<1*:

1. !>?5()A .*0(1-/ 0"1I Ç9+8,*B4/+,GÈ & Ç3<+(2!,- :%#,BÈ  ($0.
#%$/1*.Ê77).

4%$/1*. 77. :/1.) 0"1I ÇQ=1*5%)A 62()/È

! B > D : A 9 ? > ;

1. :#% 5>?*5" -(11*, .*0(1-> *)*=#(?%)$& 6#"-/6#"<-"1%" *
1"*=C*-%0*$)% 6#"-5(#%)"2A1* $*C#(1%)A 6#*".).

2. J%1C#*1%?(E%I )(.<" 0*<1* 5>6*21%)A %? #"-(.)*#( 62(),
5>?5(5 .*0(1-/ 0"1I Ç9+8,*B4/+,GÈ & Ç3<+(2!,- :%#,B
!= 8)/4GÈ ($0. #%$/1*.Ê78).
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4%$/1*. 78. :/1.) 0"1I ÇQ=1*5%)A 62()/ %? $C"0>È 5 #"-(.)*#" 62()

2. :*$2" 5>?*5( .*0(1-> 6#% 1(2%@%% %?0"1"1%, 1( $C"0" *)*=#(?%)$& *.1*
ÇJ%1C#*1%?(E%& %?0"1"1%,È, *)*=#(<(I+"" $6%$*. %?0"1"1%,, .*)*#>"
=/-/) 51"$"1> 5 )*6*2*7%I 62()> ($0. #%$/1*.Ê79).

4%$/1*. 79. Q.1* ÇJ%1C#*1%?(E%& %?0"1"1%,È

! B > D : A 9 ? > :OÑOT$2% 51"$"1%" %?0"1"1%, 5 )*6*2*7%I
62()> 1" )#"=/")$&, )* 6#% 5>?*5" .*0(1-> ÇQ=1*5%)A 62()/È
*)*=#(?%)$& $**=+"1%" Ç4(?2%@%, 0"<-/ $C"0*, % 62()*, 1"
1(,-"1*È ($0. #%$/1*.Ê80).

4%$/1*. 80. J**=+"1%" *= *)$/)$)5%% 1"*=C*-%0*$)% 51"$"1%& %?0"1"1%, 5
)*6*2*7%I 62()>
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3. L2(<.(0% *)0")%)A 1"*=C*-%0>" %?0"1"1%& % 1(<()A 1( .1*6./
Ç:#*5"#%)AÈ.

4. ! $)*2=E" Ç:#*5"#.(È *)*=#(?%)$& 5*?0*<1*$)A 6#%0"1"1%& 5>=#(11>C
%?0"1"1%, ($0. #%$/1*.Ê81).

4%$/1*. 81. J)()/$ 6#*5"#.% 5 *.1" ÇJ%1C#*1%?(E%& %?0"1"1%,È

5. :#% 5*?1%.1*5"1%% *H%=*. 5 #"?/2A)()" 6#*5"#.% 5 .*2*1."
ÇK*00"1)(#%,È =/-") /.(?(1 C(#(.)"# % 6#%@%1( *H%=.% ($0.
#%$/1*.Ê82).
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4%$/1*. 82. QH%=.% 5 #"?/2A)()" 6#*5"#.% 5 *.1" ÇJ%1C#*1%?(E%& %?0"1"1%,È

T$2% 1"*=C*-%0* 6#*$0*)#")A )*2A.* *H%=.% 5 $6%$."
6#"-6*2(7("0>C -",$)5%,, 0*<1* *)0")%)A D2(<.*0 6(#(0")#
Ç:*.(?>5()A )*2A.* *H%=.%È 51%?/ *.1( ÇJ%1C#*1%?(E%& %?0"1"1%,È.

6. :*$2" %$6#(52"1%& 5$"C *H%=*. 1(<()A 1( .1*6./ Ç!>6*21%)AÈ. !
$)*2=E" Ç!>6*21"1*È *)*=#(?%)$& $*$)*&1%" 5$"C *)0"@"11>C -",$)5%,
($0. #%$/1*.Ê83).
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4%$/1*. 83. J)()/$ 5>6*21"1%& 5 *.1" ÇJ%1C#*1%?(E%& %?0"1"1%,È

! B > D : A 9 ? > :OÑO! $2/@(" 5*?1%.1*5"1%& *H%=*. 6#%
6#%0"1"1%% 5>=#(11>C %?0"1"1%, 5 .*2*1." ÇK*00"1)(#%,È =/-")
)(.<" /.(?(1 C(#(.)"# % 6#%@%1( *H%=.%. :#% G)*0 -",$)5%&, 6#%
5>6*21"1%% .*)*#>C *H%=*. 1" 5*?1%.2*, =/-/) 5>6*21"1>.

7. :* *.*1@(1%% #(=*)> $ *.1*0 ÇJ%1C#*1%?(E%& %?0"1"1%,È 1(<()A 1(
.1*6./ ÇM(.#>)AÈ 5 6#(5*0 1%<1"0 /72/ *.1(.

:*$2" $%1C#*1%?(E%% 1( 62()/ =/-/) -*=(52"1> 6*$(-*@1>" 0"$)(
.*06*1"1)*5 % $5&?% 0"<-/ .*1)(.)1>0% 62*+(-.(0%, $*"-%1"11>0% 5
*-1*%0"11>" E"6%. P(.<" =/-") (5)*0()%@"$.% *).#>)( 5.2(-.( #"-(.)*#( 62()
-2& $**)5")$)5/I+"7* 6"@()1*7* /?2( ($0. #%$/1*.Ê84).
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4%$/1*. 84. Q.1* #"-(.)*#( 62() 6*$2" $%1C#*1%?(E%% $C"0> $ 62()*,

5.9. !:A947 20/.D:?401
;2& 6"@()% 2%$)*5 $C"0> 5 D(,2 D*#0()( PDF 1"*=C*-%0* 5>?5()A .*0(1-/

(-(6)%51*7* 0"1I "#$% & 5/E#,- .

4%$/1*. 85. K*0(1-( (-(6)%51*7* 0"1I ÇL(,2È Y Ç:"@()AÈ

:#% 5>?*5" -(11*, .*0(1-> *).#*")$& -%(2*7*5*" *.1* Ç:"@()AÈ,
6*?5*2&I+"" ?(-()A 6(#(0")#> 6"@()("0*7* -*./0"1)(:
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4%$/1*. 86. Q.1* Ç:"@()AÈ

Ñ ÇL*#0()È3Ñ3D*#0() 2%$)*5. ;2& 5>=*#( -*$)/61> 5(#%(1)>: O4, O3, O2,
O1 % O0.

Ñ ÇQ#%"1)(E%&È3Ñ3*#%"1)(E%& 2%$)*5: .1%<1(& %2% (2A=*01(&.

:*$2" 1($)#*,.% 6(#(0")#*5 6"@()% 1"*=C*-%0* 1(<()A 1( .1*6./ Ç:"@()AÈ
% 5>=#()A 1/<1*" #($6*2*<"1%" -2& $*?-(11*7* -*./0"1)( PDF.
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6. "9F049 1 B:29/40B: 5694
;2& 1(@(2( #(=*)> 5 #"-(.)*#" 62() 1"*=C*-%0* *).#>)A #(=*@/I *=2($)A

6"@()1*7* /?2(, -5(<-> +"2.1/5 6* 1(%0"1*5(1%I 6"@()1*7* /?2( 5 -"#"5"
-*./0"1)*5 6(1"2% Ç:#*".)>È ($0. #%$/1*.Ê87).

4%$/1*. 87. Q).#>)%" #"-(.)*#( 62()

! 6#*E"$$" #(=*)> 5 #"-(.)*#" 62() -*$)/61> .*0(1-> 6*$2"-*5()"2A1*,
*)0"1> *6"#(E%, (.*0(1-( 0"1I Ç./0#1,!*(2#+!/È & Ç3,4/+!,-È  %2%
$*@")(1%" .2(5%H Ctrl  + Z) % 6*5)*#( *)0"1"11>C *6"#(E%, (.*0(1-( 0"1I
Ç./0#1,!*(2#+!/È & Ç5(2,(*!,-È  %2% $*@")(1%" .2(5%H Ctrl  + Y).

6.1. @934B0H/9 040FB9P:?>;
! #"-(.)*#" 6"@()1*, 62()> *)*=#(<(I)$& 7#(1%E> 6"@()1*, 62()> %

7"*0")#%& .*1$)#/.)%51>C G2"0"1)*5, #(?0"+"11>C 1( #(?1>C $)*#*1(C % $2*&C
%?-"2%&: .*1)(.)1>C 62*+(-*., 6"#"C*-1>C *)5"#$)%,, 6#*5*-1%.*5, ?(2%5*. % -#.

;2& .**#-%1(E%% #(?0"+"1%& % )*@1*7* 6*?%E%*1%#*5(1%& G2"0"1)*5
6"@()1*, 62()> 6#%0"1&")$& 5$6*0*7()"2A1(& 6#&0*/7*2A1(& $").(. J").(
*)*=#(<(")$& )*2A.* 5 6#"-"2(C 5%#)/(2A1*7* 6#&0*/7*2A1%.(, *6%$>5(I+"7*
.*1)/# 62()>.

'(@(2* .**#-%1() $").% #($6*2*<"1* 5 2"5*0 1%<1"0 /72/ 6#&0*/7*2A1%.(
5 5%-" *.#/<1*$)% $ 6"#".#"$)%"0.
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4%$/1*. 88. '(@(2* .**#-%1() 5$6*0*7()"2A1*, $").%

;2& 5>=*#( 1*5*, )*@.% 1(@(2( .**#-%1() 1"*=C*-%0* 5>6*21%)A .*0(1-/
0"1I ./0#1,!*(2#+!/ & I#E#%( 1((*0!+#, & K#0#,- . :*$2" 5>?*5( .*0(1->
1"*=C*-%0* 1(<()A 2"5*, .1*6.*, 0>H% 1( 1/<1*, )*@." 5 #(=*@", *=2($)%. ;2&
?(5"#H"1%& ?(-(1%& )*@.% 1(@(2( .**#-%1() 1"*=C*-%0* 1(<()A 6#(5/I .1*6./
0>H% %2% .2(5%H/ Escape .

;2& $=#*$( )*@.% 1(@(2( .**#-%1() 5 6*2*<"1%", ?(-(11*" 6* /0*2@(1%I,
1"*=C*-%0* 5>6*21%)A .*0(1-/ 0"1I ./0#1,!*(2#+!/ & I#E#%( 1((*0!+#, &
'<*(8!,- .

;2& 6"#"0"+"1%& 6* #(=*@", *=2($)% #"-(.)*#( 62() % /6#(52"1%& 5%-*0
%$6*2A?/I)$& -",$)5%& 0>HAI 5 $*@")(1%% $ .2(5%H(0% .2(5%()/#>:

Ñ :#%=2%<"1%"/*)-(2"1%" 5%-( 5 6*?%E%% ./#$*#( ($6*$*=
I)3Ñ36"#"0"+"1%" 0>H% 56"#"-/1(?(- 6#% 1(<()*0 .*2"$" ()#")A",
.1*6." 0>H%).

Ñ :#%=2%<"1%"/*)-(2"1%" 5%-( 5 6*?%E%% ./#$*#( ($6*$*= II)3Ñ35#(+"1%"
.*2"$( 0>H% 56"#"-/1(?(- 6#% 1(<()*, .2(5%H" Ctrl .
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! B > D : A 9 ? > :OÑO:#% -*$)()*@1*0 6#%=2%<"1%% 1(
$"70"1)(C )#".*5, 6"#"C*-1>C *)5"#$)%&C % .*1)(.)1>C 62*+(-.(C
*)*=#(<(")$& 1(?5(1%" E"6%, . .*)*#*, *1% 6#%1(-2"<(). P(.<" 1(
.*1)(.)1>C 62*+(-.(C *)*=#(<(")$& %C 1*0"#.

Ñ :(1*#(0%#*5(1%" 5%-(3Ñ36"#"0"+"1%" 0>H% 6#% 1(<()*, 6#(5*,
.1*6.".

Ñ !"#)%.(2A1(& 6#*.#/).( 5%-( 51%?/55"#C3Ñ35#(+"1%" .*2"$( 0>H%
56"#"-/1(?(-.

Ñ F*#%?*1)(2A1(& 6#*.#/).( 5%-( 56#(5*/52"5*3Ñ35#(+"1%" .*2"$( 0>H%
56"#"-/1(?(- 6#% 1(<()*, .2(5%H" Shift .

Ñ !.2I@"1%"/*).2I@"1%" *)*=#(<"1%& 3D-)"2 .*06*1"1)*53Ñ3$*@")(1%"
.2(5%H Shift  + Z .

;*6*21%)"2A1* 5 3D-#"<%0" #"-(.)*#( ($0. #(?-"2 6.1.1) -*$)/61* 5#(+"1%"
0*-"2% $ 6*0*+AI 6"#"0"+"1%& 0>H% 6#% 1(<()>C 6#(5*, .1*6." 0>H% %
.2(5%H" Shift . !"#1/)A$& . 6"#5*1(@(2A1*0/ 5%-/ ($)#*7* $5"#C/ 62()>) 0*<1*
1(<()%"0 .2(5%H% 0 .

;2& 56%$>5(1%& .*1)/#( 62()> 5 #(=*@/I *=2($)A 1"*=C*-%0* 1(<()A
.2(5%H/ Home 2%=* 5>6*21%)A 5 0"1I Ç!%-È .*0(1-/ Ç:2()(È.

;2& 56%$>5(1%& 5$"C *=U".)*5, #(?0"+"11>C 51" .*1)/#( 62()>, 5 #(=*@/I
*=2($)A 1"*=C*-%0* 1(<()A .*0=%1(E%I .2(5%H Ctrl  + PgDown 2%=* 5>6*21%)A 5
0"1I Ç!%-È .*0(1-/ Ç!$" *=U".)>È.

6.1.1. 2D- > 3D-B:P>DE
:#% *).#>)%% -*./0"1)( 62()( % .*06*1"1)> 5$"7-( *)*=#(<(I)$& 5 2D-

#"<%0". ;2& 6#"-$)(52"1%& *=U".)*5 5 3D-#"<%0" 1"*=C*-%0* 1(<()A .2(5%H/ 3
2%=* 5>6*21%)A 5 0"1I Ç!%-È .*0(1-/ Ç4"<%0 3DÈ. ;2& 6"#".2I@"1%& 5%-(
*=#()1* 5 2D-#"<%0 $2"-/") 1(<()A .2(5%H/ 2  2%=* 5>6*21%)A 5 0"1I Ç!%-È
.*0(1-/ Ç4"<%0 2DÈ.

6.1.2. ":P>D 8:B/967?0C0 040FB9P:?>; 5694E
;2& /-*=1*, #(=*)> $ 1%<1", $)*#*1*, 62()> 5 :#*7#(00" 6#"-/$0*)#"1

#"<%0 ?"#.(2A1*7* *)*=#(<"1%& 62()>. ;2& 6"#".2I@"1%& -(11*7* #"<%0(
1"*=C*-%0* 1(<()A $*@")(1%" .2(5%H Ctrl  + F .

'(-6%$A ÇM"#.(2A1>, 5%-È 5 $)#*." $)()/$( *)#(<(") )"./+"" $*$)*&1%"
#"<%0(.

4%$/1*. 89. J**=+"1%" * $*$)*&1%% ?"#.(2A1*7* #"<%0( 5 $)#*." $)()/$(

77



6.1.3. V9C 3:4/>
:* /0*2@(1%I 5 #"-(.)*#" 62() /$)(1*52"1 H(7 $").% 0,1 00. ! 2I=*,

0*0"1) #(=*)> H(7 $").% 0*<1* 6"#".2I@%)A 1( 6#"-/$)(1*52"11*" %2% ?(-(11*"
6*2A?*5()"2"0 ?1(@"1%". ;2& G)*7* 1"*=C*-%0* 1(<()A .2(5%H/ G % 5 *).#>5H"0$&
-%(2*7*5*0 *.1" ÇX(7 5%-%0*, $").% (0.001-100 00)È 5>=#()A )#"=/"0>, H(7 %?
$6%$.( %2% 55"$)% $*=$)5"11*" ?1(@"1%" 5 5"#C1"0 6*2".

4%$/1*. 90. ;%(2*7*5*" *.1* ÇX(7 5%-%0*, $").%È

K**#-%1()> ./#$*#( % )"./+"" ?1(@"1%" H(7( $").% *)*=#(<(I)$& 5 $)#*."
$*$)*&1%&.

6.2. RD50B4 M9H601
6.2.1. RD50B4 M9H601 DXF
! :#*7#(00" 6#"-/$0*)#"1 %06*#) 7#(D%@"$.%C *=U".)*5 1( $2*% 62()> %?

D(,2*5 D*#0()( DXF. ;2& G)*7* 1"*=C*-%0*:

1. :"#",)% 5 #"-(.)*# 62().
2. !>?5()A .*0(1-/ 0"1I "#$% & 94:(*, & DXF .
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4%$/1*. 91. 9"1I ÇL(,2È Y ÇN06*#)È Y DXF

3. !>=#()A 1/<1>, D(,2 DXF % 1(<()A 1( .1*6./ ÇQ).#>)AÈ.

Q)*=#(?%)$& -*6*21%)"2A1*" *.1* ÇN06*#) %? DXFÈ, 7-" 0*<1* ?(-()A
$2"-/I+%" 6(#(0")#> %06*#)(:

4%$/1*. 92. Q.1* ÇN06*#) %? DXFÈ
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Ñ ÇX%#%1( 2%1%, 6* /0*2@(1%IÈ3Ñ3H%#%1( )#".*5, -*=(52&"0>C 1( $2*%
6"@()1*, 62()>. :* /0*2@(1%I /$)(1*52"1* ?1(@"1%" 0,2 00.

Ñ ÇP*@.( 5$)(5.%È3Ñ3.**#-%1()> )*@.%, *)1*$%)"2A1* .*)*#*, =/-/)
#($@%)(1> .**#-%1()> 5$)(52&"0>C 7#(D%@"$.%C *=U".)*5.

Ñ ÇJ*6*$)(52"1%" $2*"5È3Ñ3)(=2%E(, 6*?5*2&I+(& ?(-()A $**)5")$)5%&
0"<-/ %06*#)%#/"0>0% $2*&0% D(,2( DXF % $2*&0% 62()> 5 :#*7#(00".

Ñ ÇJ2*% 5 DXFÈ3Ñ31(%0"1*5(1%& %06*#)%#/"0>C $2*"5.
Ñ ÇJ2*% 5 62()"È3Ñ3$**)5")$)5/I+%" $2*% 5 :#*7#(00". 9*<1*

5>=#()A $/+"$)5/I+%, $2*, %? 5>6(-(I+"7* $6%$.( (?(
%$.2I@"1%"0 $2*"5--%G2".)#%.*5).

:#% 1(<()%% 1( .1*6./ QK 6#*%?*,-") %06*#) 7#(D%@"$.%C *=U".)*5 %?
D(,2( DXF 1( $**)5")$)5/I+%" $2*% 62()>.

6.3. "9F049 30 360;D>
82"0"1)> 5 #"-(.)*#" 62() #(?0"+(I)$& 1( $2*&C. ! :#*7#(00"

6#"-/$0*)#"1* -5( 5%-( $2*"5:

Ñ Q-%1*@1>"3Ñ3%$6*2A?/I)$& -2& ?(-(@, .*)*#>" 1" 6#%5&?(1> .
.*1.#")1*, $)*#*1" 62()>.

Ñ :(#> $2*"53Ñ3-2& %1D*#0(E%%, .*)*#(& 6#%0"1%0( . *6#"-"2"11*,
$)*#*1" 62()>: Top -2& 5"#C1", $)*#*1> % Bottom -2& 1%<1",.

J6%$*. $2*"5 *)*=#(<(")$& 5 1%<1", *=2($)% #"-(.)*#( 62():

4%$/1*. 93. J6%$*. $2*"5 5 #"-(.)*#" 62()

Ñ Top/Bottom/Int Layer3Ñ3$2*% )*6*2*7%%.
Ñ Board3Ñ3$2*, .*1)/#( 62()>.
Ñ Top/Bottom Overlay3Ñ3$2*% 0(#.%#*5.%.
Ñ Top/Bottom Solder3Ñ3$2*% 5$.#>)%& 5 6(&2A1*, 0($.".
Ñ Top/Bottom Paste3Ñ3$2*% 6(&2A1*, 6($)> -2& 0*1)(<( .*06*1"1)*5.
Ñ MultiLayer.
Ñ 3D Top/Bottom3Ñ3$2*% 3D-)"2, %06*#)%#*5(11>C 5#/@1/I %2%

6#%$5*"11>C .*06*1"1)(0, #($6*2*<"11>0 1( $2*&C Top % Bottom
$**)5")$)5"11*.

Ñ 9"C(1%@"$.%" $2*%3Ñ3$2*% -*6*21%)"2A1*, %1D*#0(E%%.

O.)%51>, $2*, 6*-$5"@"1 $"#>0 E5")*0.

;2& (.)%5(E%% $2*& 1"*=C*-%0* +"2.1/)A 6* "7* 1(%0"1*5(1%I 2"5*,
.1*6.*, 0>H%. P(.<" 6"#"0"+()A$& 0"<-/ $2*&0% 0*<1* 1(<()%"0 .2(5%H >  % * .

;2& *).2I@"1%& *)*=#(<"1%& *)-"2A1>C 1"(.)%51>C $2*"5 1"*=C*-%0*
+"2.1/)A 6* 1(%0"1*5(1%I 1/<1*7* $2*& $ ?(<()>0% .2(5%H(0% Shift  + Ctrl .
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:#% G)*0 5.2(-.( $**)5")$)5/I+"7* $2*& =/-") *)*=#(<()A$& $"#>0 E5")*0 % 1"
=/-") 6*-$5"@%5()A$& 6#% 1(5"-"1%%. ;2& 5.2I@"1%& *)*=#(<"1%& #(1""
*).2I@"11*7* $2*& 1"*=C*-%0* $1*5( +"2.1/)A 6* "7* 1(%0"1*5(1%I $ ?(<()>0%
.2(5%H(0% Shift  + Ctrl .

P(.<" -2& 5#"0"11*7* *).2I@"1%& *)*=#(<"1%& 1"(.)%51>C $2*"5 0*<1*
6"#",)% 5 #"<%0 *-1*7* $2*& 1(<()%"0 $*@")(1%& .2(5%H Shift  + S. ! #"<%0"
*-1*7* $2*& 0*<1* 6"#".2I@()A$& 1( -#/7%" $2*%, 1(<%0(& 6* %C 1(%0"1*5(1%I 5
$6%$." $2*"5, %2% .2(5%H(0% >  % * . ;2& *).2I@"1%& #"<%0( *-1*7* $2*&
1"*=C*-%0* 6*5)*#1* 1(<()A Shift  + S.

6.3.1. ":29/4>B019?>: 34B./4.BE 360:1
! #"-(.)*#" 62() 6#"-/$0*)#"1( 5*?0*<1*$)A 1($)#*,.% $)#/.)/#> $2*"5.

;(11(& D/1.E%& 6#"-/$0()#%5(") 1($)#*,./ )*2+%1> $2*"5, ( )(.<" 5>=*# %?
1"$.*2A.%C H(=2*1*5 $)#/.)/#> $2*"5, *)2%@(I+%C$& .*2%@"$)5*0
6#*0"</)*@1>C $2*"5 )*6*2*7%%:

Ñ 2 $2*&;
Ñ 4 $2*&;
Ñ 6 $2*"5;
Ñ 8 $2*"5.

;2& %?0"1"1%& $)#/.)/#> $2*"5 1"*=C*-%0*:

1. !>?5()A .*0(1-/ 0"1I Ç5*(/1,!*(2#+!/È & Ç./0#1,(* 8,*B1,B*G
8%(/2È ($0. #%$/1*.Ê94).

4%$/1*. 94. !>?*5 *.1( Ç4"-(.)*# $)#/.)/#> $2*"5È

2. ! *).#>5H"0$& *.1" Ç4"-(.)*# $)#/.)/#> $2*"5È 6#*%?5"$)%
1"*=C*-%0>" 1($)#*,.%:
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4%$/1*. 95. Q.1* Ç4"-(.)*# $)#/.)/#> $2*"5È

Ñ 5 5>6(-(I+"0 $6%$." Ç!>=*# H(=2*1(È 5>=#()A 1/<1>,
H(=2*1 $)#/.)/#> $2*"5;

Ñ 5 $)*2=E" ÇN0&È ?(-()A 1/<1>" 1(%0"1*5(1%& $2*&0;
Ñ 5 $)*2=E" Ç9()"#%(2È ?(-()A 1/<1>, 0()"#%(2 $2*&0;
Ñ 5 $)*2=E" ÇP*2+%1(, 00È ?(-()A 1/<1>" ?1(@"1%& )*2+%1>

$2*"5 5 00;
Ñ 5 $)*2=E" ÇDkÈ ?(-()A 1/<1>" ?1(@"1%& -%G2".)#%@"$.*,

6#*1%E("0*$)% $2*"5.

! B > D : A 9 ? > :OÑOM1(@"1%& 5 $)*2=E" ÇP*2+%1(, 00È (5)*0()%@"$.%
$/00%#/I)$&, % $/00(#1(& )*2+%1( $2*"5 *)*=#(<(")$& 6*- )(=2%E", 5 6*2"
ÇQ=+(& )*2+%1(, 00È.

6.4. '0506?>4:67?E: >?34B.D:?4E
6.4.1. -0829?>: /0?4.B9 5694E
;2& $*?-(1%& .*1)/#( 62()> 5 #"-(.)*#" 62() 1"*=C*-%0*:

1. :"#".2I@%)A$& 1( $2*, Board ($2*, .*1)/#( 62()>, $0. 4(=*)( $* $2*&0%).
2.

Z"2.1/)A 6#(5*, .1*6.*, 0>H% 6* ?1(@./  1( 6(1"2% %1$)#/0"1)*5
% 5>=#()A %1$)#/0"1) ÇP#".È, ÇQ.#/<1*$)AÈ %2% Ç;/7(È. P(.<" 1/<1>,
%1$)#/0"1) 0*<1* 5>=#()A 5 0"1I .#=4/>/+!/ .

4%$/1*. 96. N1$)#/0"1) ÇQ.#/<1*$)AÈ 1( 6(1"2% %1$)#/0"1)*5 #"-(.)*#( 62()
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3. '(#%$*5()A ?(0.1/)>, .*1)/#.

4%$/1*. 97. J*?-(1%" ?(0.1/)*7* .*1)/#( 6#% 6*0*+% 7#(D%@"$.%C %1$)#/0"1)*5

4. !>-"2%)A $*?-(11>, .*1)/# #(0.*, 5>-"2"1%& %2% 5>-"2%5 *-%1 %?
$"70"1)*5 % 1(<(5 .2(5%H/ Tab.

5. !>?5()A .*0(1-/ 0"1I Ç9+8,*B4/+,GÈ & Ç"(*4# :%#,GÈ & Ç"(*4#
:( 2G0/%/++(4B 1(+,B*BÈ ($0. #%$/1*.Ê98).

4%$/1*. 98. K*0(1-( 0"1I ÇL*#0( 6* 5>-"2"11*0/ .*1)/#/È

:#% 5>6*21"1%% 5$"C /$2*5%, D*#0( 62()> =/-") 6"#"$)#*"1( 6*
5>-"2"11*0/ .*1)/#/ ($0. #%$/1*.Ê99).
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4%$/1*. 99. :"#"$)#*"11>, .*1)/# 62()>

B$2*5%& -2& /$6"H1*7* $*?-(1%& .*1)/#( .(#)> $2"-/I+%":

Ñ K*1)/# -*2<"1 =>)A 1(#%$*5(1 1( $2*" Board.
Ñ '(#%$*5(11>, .*1)/# -*2<"1 =>)A ?(0.1/).
Ñ K*1)/# 1" -*2<"1 $*-"#<()A -/=2%#/I+%C$& $"70"1)*5.
Ñ K*1)/# 1" -*2<"1 $*-"#<()A 1"$5&?(11>C %2% )/6%.*5>C $"70"1)*5.

T$2% .(.*"-2%=* %? G)%C /$2*5%, 1" $*=2I-"1*, 6#% 6*6>)." 5>?5()A
.*0(1-/ 0"1I ÇL*#0( 6* 5>-"2"11*0/ .*1)/#/È *)*=#(?%)$& $**=+"1%" *=
*H%=." ($0. #%$/1*.Ê100).

4%$/1*. 100. QH%=.( 6#% $*?-(1%% .*1)/#( 62()>

6.4.2. -0829?>: 1EB:89 1 5694:
J*?-(1%" 5>#"?( 5 62()" 5*?0*<1* -5/0& $6*$*=(0%:

1. J*?-()A 6#%0%)%5 )%6( Ç4"7%*1È 1/<1*, D*#0> % 6#%$5*%)A "0/ )%6
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Ç!>#"? 5 62()"È ($0. 4"7%*1>).
2. '(#%$*5()A 1( $2*" Board *-%1 %2% 1"$.*2A.* ?(0.1/)>C .*1)/#*5

$6*$*=*0, (1(2*7%@1>0 $*?-(1%I .*1)/#( 62()> ($0. #(?-"2 6.4.1) %,
5>-"2%5 %C, 5>?5()A .*0(1-/ 0"1I Ç9+8,*B4/+,GÈ & Ç"(*4# :%#,GÈ
& Ç6G*/= :( 2G0/%/++(4B 1(+,B*BÈ. ! -(11*0 $2/@(" 1( $2*" Board
=/-/) $*?-(1> #"7%*1> )%6( Ç!>#"? 5 62()"È, D*#0( .*)*#>C =/-")
6*5)*#&)A 5>=#(11>" .*1)/#>.

;2& /-(2"1%& 5>#"?( 62()> 1"*=C*-%0* 5>-"2%)A $**)5")$)5/I+%, #"7%*1
)%6( Ç!>#"? 5 62()"È % 1(<()A .2(5%H/ Delete .

6.4.3. R8D:B:?>: B93340;?>H D:P2. 40A/9D>
;2& %?0"#"1%& #($$)*&1%& 1( 62()" 0"<-/ -5/0& )*@.(0% 1"*=C*-%0*:

1. O.)%5%#*5()A %1$)#/0"1) *-1%0 %? $2"-/I+%C $6*$*=*5:
Ñ +"2.1/)A 6#(5*, .1*6.*, 0>H% 6* ?1(@./  1( 6(1"2%

%1$)#/0"1)*5 % 5>=#()A %1$)#/0"1) Ç4($$)*&1%" 0"<-/
)*@.(0%È;

Ñ 5>?5()A .*0(1-/ 0"1I Ç9+8,*B4/+,GÈ & Ç9=4/*/+!/È &
Ç.#88,(@+!/ 4/L0B ,(E1#4!È ;

Ñ 1(<()A $*@")(1%" .2(5%H Ctrl  + M.
2. '(<()A 2"5*, .1*6.*, 0>H% 5 )*@." 1( 62()", *)./-( 1"*=C*-%0* 1(@()A

%?0"#"1%".
3. :"#"0"$)%)A ./#$*# 0>H% 5 .*1"@1/I )*@./ %?0"#"1%&, 6#% G)*0 0"<-/

-5/0& )*@.(0% =/-") 6#*5"-"1( 5%#)/(2A1(& 6#&0(& 2%1%& -2& /-*=1*7*
5>#(51%5(1%& %?0"#"1%& ($0. #%$/1*.Ê101).

4%$/1*. 101. N?0"#"1%" #($$)*&1%& 1( 62()"

4. '(<()A 2"5*, .1*6.*, 0>H% 5 .*1"@1*, )*@." %?0"#"1%&. Q)*=#(?%)$&
5$62>5(I+"" *.1* Ç4($$)*&1%" 0"<-/ )*@.(0%È $ #"?/2A)()(0%
%?0"#"1%& ($0. #%$/1*.Ê102).
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4%$/1*. 102. 4"?/2A)()> %?0"#"1%,

6.4.4. R8D:B:?>: B93340;?>; D:P2. 5B>D>4>19D>
:#*7#(00( 6*?5*2&") %?0"#%)A 0%1%0(2A1*" #($$)*&1%" (?(?*#) 0"<-/

-5/0& 6#%0%)%5(0% 1( 62()", .(.-)*: )#".%, .*1)(.)1>" 62*+(-.%, 6"#"C*-1>"
*)5"#$)%&, )".$)*5>" 1(-6%$%, 6*2%7*1>, #"7%*1> % -/7%.

;2& %?0"#"1%& #($$)*&1%& 1( 62()" 0"<-/ -5/0& 6#%0%)%5(0% 1"*=C*-%0*:

1. O.)%5%#*5()A %1$)#/0"1) *-1%0 %? $2"-/I+%C $6*$*=*5:
Ñ +"2.1/)A 6#(5*, .1*6.*, 0>H% 6* ?1(@./  1( 6(1"2%

%1$)#/0"1)*5 % 5>=#()A %1$)#/0"1) ÇM(?*# 0"<-/
6#%0%)%5(0%È;

Ñ 5>?5()A .*0(1-/ 0"1I Ç9+8,*B4/+,GÈ & Ç9=4/*/+!/È &
ÇK#=(* 4/L0B :*!4!,!2#4!È ;

Ñ 1(<()A $*@")(1%" .2(5%H Ctrl  + Shift  + M.
2. '(<()A 2"5*, .1*6.*, 0>H% 5 )*@." 1( 6"#5>, 6#%0%)%5, *) .*)*#*7*

1"*=C*-%0* 1(@()A %?0"#"1%" ?(?*#(. :#%0%)%5 =/-") 5>-"2"1 1( 62()"
($0. #%$/1*.Ê103).
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4%$/1*. 103. !>-"2"11>, 6#%0%)%5 6#% %?0"#"1%% ?(?*#(

3. '(<()A 2"5*, .1*6.*, 0>H% 1( 5)*#*, 6#%0%)%5. Q)*=#(?%)$&
5$62>5(I+"" *.1* ÇM(?*# 0"<-/ 6#%0%)%5(0%È $ #"?/2A)()(0%
%?0"#"1%& 0%1%0(2A1*7* #($$)*&1%& 0"<-/ 5>=#(11>0% 6#%0%)%5(0%
($0. #%$/1*.Ê104).

4%$/1*. 104. 4"?/2A)()> %?0"#"1%, ?(?*#(

6.5. "9F049 3 503920A?ED> D:349D>
6.5.1. "98D:S:?>: 503920A?EI D:34
:*$2" $%1C#*1%?(E%% $C"0> % 62()> ($0. J%1C#*1%?(E%& $C"0 $ 62()(0%)

6*$(-*@1>" 0"$)( 1"*=C*-%0* #(?0"$)%)A 1( 62()".
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;2& 6"#"0"+"1%& 6*$(-*@1*7* 0"$)( 1"*=C*-%0* ?(C5()%)A *=U".), ?(<(5
2"5/I .1*6./ 0>H% 51/)#% "7* .*1)/#(, 6"#"1"$)% 5 1/<1/I 6*?%E%I %
*)6/$)%)A 2"5/I .1*6./ 0>H%.

! 6#*E"$$" 6"#"0"+"1%& 6*$(-*@1*7* 0"$)( .*1)/# 6*$(-*@1*7* 0"$)(
*)*=#(<(")$& ?(2%5.*, ?"2"1*7* E5")( ($0. #%$/1*.Ê105). :#% G)*0 -*$)/61>
$2"-/I+%" -",$)5%&:

Ñ :*5*#*) 6*$(-*@1*7* 0"$)( 6#*)%5 @($*5*, $)#"2.% 1( 90
7#(-/$*53Ñ3.2(5%H( $%&704.

Ñ :*5*#*) 6*$(-*@1*7* 0"$)( 6* @($*5*, $)#"2." 1( 90
7#(-/$*53Ñ3$*@")(1%" .2(5%H Shift  + $%&704.

Ñ :"#"1*$ 6*$(-*@1*7* 0"$)( $ 5"#C1"7* $2*& 1( 1%<1%, %
1(*=*#*)3Ñ3.2(5%H( L .

4%$/1*. 105. :"#"0"+"1%" 6*$(-*@1*7* 0"$)(

6.5.2. -10H3419 503920A?EI D:34
:*$2" #(?0"+"1%& 6*$(-*@1*7* 0"$)( 1( 6(1"2% ÇJ5*,$)5(È 0*<1*

6#*$0*)#")A % ?(-()A "7* 6(#(0")#> ($0. #%$/1*.Ê106). ;2& G)*7* 1"*=C*-%0*
5>-"2%)A 6*$(-*@1*" 0"$)*, +"2.1/5 6* 1"0/ 2"5*, .1*6.*, 0>H%.
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4%$/1*. 106. J5*,$)5( 6*$(-*@1*7* 0"$)(

'( 5.2(-." ÇQ=+%"È:

1. Ç:*2*<"1%"È:
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Ñ ÇX/YÈ3Ñ3.**#-%1()> E"1)#( 6*$(-*@1*7* 0"$)(.
Ñ K1*6.( 3Ñ36*?5*2&") ?(D%.$%#*5()A 6*2*<"1%"

6*$(-*@1*7* 0"$)(, 6#"6&)$)5/& "7* 6"#"0"+"1%I.
Ñ ÇB7*2 6*5*#*)(È3Ñ3-*6/$)%0 55*- 2I=*7* ?1(@"1%& *) 0 -* 360,

( )(.<" *)#%E()"2A1>C ?1(@"1%,. :*5*#*) 6#*%?5*-%)$&
*)1*$%)"2A1* E"1)#( 6#*)%5 @($*5*, $)#"2.% (6#%
6*2*<%)"2A1>C ?1(@"1%&C).

2. ÇJ5*,$)5(È:
Ñ ÇJ2*,È3Ñ3$2*, #($6*2*<"1%& 6*$(-*@1*7* 0"$)(. ;2& 5>=*#(

-*$)/61> $2*% Top Layer % Bottom Layer.
Ñ Ç:*?. *=*?1(@"1%"È.
Ñ Ç'(%0"1*5(1%"È.
Ñ ÇQ6%$(1%"È.
Ñ ÇP%6 .*06*1"1)(È.
Ñ Ç4(?-"2 $6"E%D%.(E%%È.
Ñ ÇN0& 5 8KRÈ3Ñ3%0& .*06*1"1)( 5 G2".)#*11*, =(?"

.*06*1"1)*5 (8KR).
Ñ ÇR%=2%*)".(-%$)*@1%.È3Ñ3%0& =%=2%*)".%, .*)*#*,

6#%1(-2"<%) .*06*1"1).
Ñ ÇV%$)È3Ñ32%$) $C"0>, 1( .*)*#*0 #(?0"+"1 5>-"2"11>,

.*06*1"1).
3. Ç3D-)"2*È:

Ñ ÇN0& D(,2(È3Ñ3%0& D(,2( STEP-0*-"2%, %$6*2A?/"0*, 5
.*06*1"1)".

Ñ Ç!>$*)( 3D-0*-"2%È3Ñ35>$*)( #($6*2*<"1%& 3D-0*-"2% 1(-
$**)5")$)5/I+", $)*#*1*, 62()> (5 00).

Ñ Ç'"6#*?#(@1*$)AÈ3Ñ3/.(?>5(")$& 5 6#*E"1)(C.
4. Ç:*$(-*@1*" 0"$)*È:

Ñ ÇN0&È3Ñ35>=%#(")$& %? 5>6(-(I+"7* $6%$.(. :* /0*2@(1%I
5>=#(1* %0& 0*-"2% :9.

6.6. R?4:B9/4>1?9; 4B933>B01/9
;2& )#($$%#*5.% 6#*5*-1%.*5 1( 62()" 5 :#*7#(00" 6#"-/$0*)#"1

%1$)#/0"1) ÇN1)"#(.)%51(& )#($$%#*5.(È. !>?5()A G)*) %1$)#/0"1) 0*<1* *-1%0
%? )#"C $6*$*=*5:

Ñ '(<(5 1( .1*6./  1( 6(1"2% %1$)#/0"1)*5.
Ñ !>=#(5 .*0(1-/ 0"1I .#=4/>/+!/ & 9+,/*#1,!2+#@ ,*#88!*(21# .
Ñ '(<(5 $*@")(1%" .2(5%H Ctrl  + W.

:"#"- 1(@(2*0 #(=*)> $ %1$)#/0"1)*0 1"*=C*-%0* 5>=#()A $2*,
#(?0"+"1%& 6#*5*-1%.(, 1(<(5 1( 1(%0"1*5(1%" Top Layer %2% Bottom Layer.
O.)%51>, $2*, 0*<1* )(.<" 0"1&)A .2(5%H(0% >  % *  ($0. 4(=*)( $* $2*&0%).
P(.<" -2& /-*=$)5( )#($$%#*5.% 0*<1* 5.2I@%)A #"<%0 *-1*7* $2*&, 1(<(5
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$*@")(1%" .2(5%H Shift  + S.

:#% )#($$%#*5." 6#*5*-1%.( %1$)#/0"1) 0*<") (5)*0()%@"$.% *6#"-"2%)A
$2*,, 7-" #($6*2*<"1( E"2"5(& .*1)(.)1(& 62*+(-.(, % $-"2()A "7* (.)%51>0.

6.6.1. +E506?:?>: 4B933>B01/>
;2& 1(@(2( )#($$%#*5.% 1"*=C*-%0* 1(<()A 2"5*, .1*6.*, 0>H% 1(

62*+(-./, %? .*)*#*, 1"*=C*-%0* 6#*5"$)% 6#*5*-1%.. :#% G)*0 =/-/) ?()"1"1>
5$" *=U".)>, 1" *)1*$&+%"$& . /.(?(11*, E"6% ($0. #%$/1*.Ê107).

4%$/1*. 107. :*-$5").( 62*+(-*. 6*$(-*@1>C 0"$), *=U"-%1"11>C 5 *=+/I E"6A

;(2A1",H(& )#($$%#*5.( 6#*C*-%) 6/)"0 1(<()%& 2"5*, .1*6.% 0>H% -2&
6*$2"-*5()"2A1*7* D%.$%#*5(1%& $"70"1)*5.

:#% %?0"1"1%% (.)%51*7* $2*& 5 6#*E"$$" )#($$%#*5.% 1( .*1E"
6#"->-/+"7* ?(.#"62"11*7* $"70"1)( (5)*0()%@"$.% -*=(52&")$& 6"#"C*-1*"
*)5"#$)%" $ -%(0")#*0 *)5"#$)%& 0,4 00 % -%(0")#*0 .*1)(.)1*, 62*+(-.% 0,9 00
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($0. #%$/1*.Ê108).

! B > D : A 9 ? > :OÑOT$2% -*=(52"1%I 6"#"C*-1*7* *)5"#$)%&
6#"6&)$)5/I) 1"-*$)()*@1>" ?(?*#> 0"<-/ )*@.*, D%.$(E%% $"70"1)( %
-#/7%0% G2"0"1)(0% 62()>, )* 6"#"C*-1*" *)5"#$)%" 1" $*?-(")$&. ! )(.*0
$2/@(" 1"*=C*-%0* *)0"1%)A #(?0"+"1%" 6#"->-/+"7* $"70"1)( %
?(D%.$%#*5()A "7* 5 =*2"" $5*=*-1*0 0"$)" 62()>.

4%$/1*. 108. P#($$%#*5.( $ 6"#"C*-1>0 *)5"#$)%"0

;2& ?(5"#H"1%& )#($$%#*5.% E"6% 1"*=C*-%0* 1(<()A 6#(5/I .1*6./ 0>H%
%2% .2(5%H/ Esc .

6.6.2. '034.5?E: /0D9?2E 5B> 1E506?:?>> 4B933>B01/>
! 6#*E"$$" )#($$%#*5.% -*$)/61> $2"-/I+%" .*0(1->:
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Ñ N?0"1"1%" H%#%1> $"70"1)*53Ñ3$*@")(1%" .2(5%H Shift  + W. !>?>5(")
-%(2*7*5*" *.1* ÇX%#%1( 6#*5*-1%.(È ($0. #%$/1*.Ê109), 7-" 0*<1*
5>=#()A *-1* %? 6#"-/$)(1*52"11>C ?1(@"1%, %2% ?(-()A 6#*%?5*2A1*"
?1(@"1%" 5 0%22%0")#(C.

4%$/1*. 109. !>=*# H%#%1> $"70"1)(

! B > D : A 9 ? > :OÑO:#% 5>=*#" -#/7*7* ?1(@"1%& %?0"1&")$&
H%#%1( )*2A.* 1*5>C -*=(52&"0>C $"70"1)*5. X%#%1( 6#*5*-1%.*5
6* /0*2@(1%I3Ñ30,2 00. 8)* <" ?1(@"1%" 6#%1&)* 5 .(@"$)5"
0%1%0(2A1*7* ?(?*#( *) -#/7%C E"6",.

Ñ N?0"1"1%" 1(6#(52"1%& /72( 6*5*#*)( $"70"1)(3Ñ3.2(5%H( $%&704.
Ñ N?0"1"1%" /72( 6*5*#*)( $"70"1)(3Ñ3$*@")(1%" .2(5%H Shift  + $%&704.

B7*2 6*$2"-*5()"2A1* 0"1&")$& 5 $2"-/I+"0 6*#&-.": 45 7#(-/$*5 Y
6#*%?5*2A1>, Y 90 7#(-/$*5.

Ñ Q)0"1( D%.$%#*5(1%& 6#"->-/+"7* $"70"1)(3Ñ3.2(5%H( Backspace .
Ñ 4(?0"+"1%" 6"#"C*-1*7* *)5"#$)%& ="? $0"1> (.)%51*7* $2*&3Ñ3.2(5%H(

2 .

6.6.3. +?:3:?>: >8D:?:?>H 1 4B933>B01/. 5036: 30829?>;

6.6.3.1. R8D:?:?>: 310H341 3:CD:?49

;2& 5>-"2"1%& $"70"1)( 1( 62()" 1"*=C*-%0* 1(<()A 6* 1"0/ 2"5*, .1*6.*,
0>H% ($0. #%$/1*.Ê110). :#% 5>-"2"11*0 $"70"1)" 1(<()%" .2(5%H% Tab 5>-"2&")
5$" $5&?(11>" $"70"1)> )*, <" E"6% 1( (.)%51*0 $2*". :*5)*#1*" 1(<()%"
.2(5%H% Tab 5>-"2&") 5$" $5&?(11>" $"70"1)> % -#/7%" 6*-.2I@"11>" 6#%0%)%5>
(6"#"C*-1>" *)5"#$)%&, .*1)(.)1>" 62*+(-.%) 1( 5$"C $2*&C.
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! B > D : A 9 ? > :OÑO:#% *)$/)$)5%% / 5>-"2"11*7* $"70"1)( 6#%5&?.%
. E"6% (*)*=#(<(")$& E"6A No Net) 6*5)*#1*" 1(<()%" .2(5%H% Tab 51*5A
5>-"2&") )*2A.* G)*) $"70"1).

4%$/1*. 110. !>-"2"11>, $"70"1) 1( 62()"

;2& /-(2"1%& 5>-"2"11>C *=U".)*5 1"*=C*-%0* 1(<()A .2(5%H/ Delete .

:#% 5>-"2"1%% $"70"1)( 1( 6(1"2% ÇJ5*,$)5(È 0*<1* 6#*$0*)#")A %
%?0"1%)A "7* 6(#(0")#>:

94



4%$/1*. 111. J5*,$)5( $"70"1)( )#".(

Ñ :*2*<"1%" 6"#5*, % 6*$2"-1", )*@.% $"70"1)( 1( 62()" 6* *$&0
.**#-%1() X % Y.

Ñ ÇN0& E"6%È3Ñ36*?5*2&") 6#%$5*%)A $"70"1)/ E"6A %? 5>6(-(I+"7*
$6%$.(.

Ñ K1*6.( ÇM(-()A E"6AÈ 3Ñ36*?5*2&") 6#%$5*%)A $"70"1)/ E"6A 2I=*7*
G2"0"1)( 1( 62()". ;2& G)*7* 6*$2" 1(<()%& 1( .1*6./ 1"*=C*-%0*
+"2.1/)A 6* G2"0"1)/, .*)*#*0/ /<" ?(-(1( 1/<1(& E"6A. 8)*)
%1$)#/0"1) )(.<" 0*<1* 5>?5()A 1(<()%"0 .2(5%H% N.

Ñ ÇJ2*,È3Ñ36*?5*2&") 5>=#()A $2*, #($6*2*<"1%& $"70"1)(.
Ñ ÇX%#%1(È3Ñ3H%#%1( 2%1%% $"70"1)(.
Ñ Ç;2%1(È3Ñ31"#"-(.)%#/"0*" 6*2", *)#(<(I+"" -2%1/ $"70"1)( )#".(.
Ñ ÇM(/<"1%" 6(&2A1*, 6($)>È3Ñ3?1(@"1%" 2%=* 6#%1%0(")$& %? 6#(5%2,

2%=* 55*-%)$& 5#/@1/I 6#% 6"#".2I@"1%% 6(#(0")#( 5 6*2*<"1%"
Ç:*2A?*5()"2A$.%,È. !*?0*<"1 55*- *)#%E()"2A1>C ?1(@"1%,.

Ñ Ç!$.#>)%" 6(&2A1*, 0($.%È3Ñ35"2%@%1( ?(?*#( 0"<-/ .#("0 ?(+%)1*,
0($.% % 0"-AI. M1(@"1%" 2%=* 6#%1%0(")$& %? 6#(5%2, 2%=* 55*-%)$&
5#/@1/I 6#% 6"#".2I@"1%% 6(#(0")#( 5 6*2*<"1%" Ç:*2A?*5()"2A$.%,È.
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!*?0*<"1 55*- *)#%E()"2A1>C ?1(@"1%, -2& @($)%@1*7* )"1)%#*5(1%&.

6.6.3.2. !:B:D:S:?>: 3:CD:?401

J"70"1) 0*<1* 6"#"0"+()A 6/)"0 6"#"1*$( $#"-1", )*@.% $"70"1)( $
?(<()*, 2"5*, .1*6.*, 0>H% ($0. #%$/1*.Ê112).

P(.<" 0*<1* 6"#"0"+()A .#(,1%" )*@.% $"70"1)(, @)* 6*?5*2&") /-2%1&)A,
/.*#(@%5()A $"70"1), ( )(.<" $*?-(5()A 6*5*#*)>. :#% G)*0, "$2% 6#% 6"#"1*$"
.(.*,-2%=* )*@.% $"70"1) $)(2.%5(")$& $ 6#"6&)$)5%&0% 5 5%-" 6"#"C*-1>C
*)5"#$)%,, .*1)(.)1>C 62*+(-*. %2% )#".*5, *)1*$&+%C$& . -#/7*, E"6%, )*
6"#"0"+("0>, $"70"1) #(?=%5(")$& 1( =*2"" 0"2.%" $"70"1)>, *7%=(&
6#"6&)$)5%& % $*C#(1&& ?(-(11>, 0%1%0(2A1>, ?(?*#.

4%$/1*. 112. :"#"0"+"1%" $"70"1)(

6.6.3.3. !0231:4/9 <6:D:?401 02?0H =:5>

:#*7#(00( 6*?5*2&") 6*-$5")%)A 5$" G2"0"1)>, *)1*$&+%"$& . *-1*, E"6%.
;2& G)*7* 1"*=C*-%0* 5>-"2%)A 2I=*, G2"0"1) E"6%, 1(<(5 1( 1"7* 2"5*, .1*6.*,
0>H% $ ?(<()*, .2(5%H", Ctrl . :#% G)*0 5$" G2"0"1)>, 1" *)1*$&+%"$& . -(11*,
E"6%, =/-/) ?()"1"1> ($0. #%$/1*.Ê113).
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4%$/1*. 113. :*-$5").( G2"0"1)*5, *=U"-%1"11>C 5 *=+/I E"6A

:*-$5").( G2"0"1)*5 *-1*, E"6% #(=*)(") % 5 3D-#"<%0" *)*=#(<"1%&
62()> ($0. #%$/1*.Ê114).
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4%$/1*. 114. :*-$5").( G2"0"1)*5, *=U"-%1"11>C 5 *=+/I E"6A, 5 3D-#"<%0"

W)*=> *)0"1%)A #"<%0 6*-$5").% G2"0"1)*5, 1"*=C*-%0* 1(<()A 5
$5*=*-1*" 0"$)* #(=*@", *=2($)% $ ?(<()*, .2(5%H", Ctrl  %2% 1(<()A $*@")(1%"
.2(5%H Shift  + C.

6.6.3.4. #40FB9P:?>: ?9B.W:?>H 5B91>6 8980B9

T$2% 6#% 6"#"0"+"1%% G2"0"1)( %2% ?(-(1%% "0/ -#/7*, E"6% *=#(?/")$&
1(#/H"1%" ?(-(11*7* 5 6#(5%2(C ?(?*#( 0"<-/ G2"0"1)(0% #(?1>C E"6",, )*
.*1D2%.)/I+%" G2"0"1)> =/-/) 6*-$5"@"1> 5 #"-(.)*#" 62() ?"2"1>0 E5")*0 ($0.
#%$/1*.Ê115).

98



4%$/1*. 115. !>-"2"1%" E5")*0 G2"0"1)*5, 1(#/H(I+%C 6#(5%2( ?(?*#(

6.7. $B9M>A:3/>: 0FT:/4E
F#(D%@"$.%" *=U".)> $2/<() -2& -*=(52"1%& -*6*21%)"2A1*, 7#(D%.% 1(

#(?2%@1>" $2*% 62()>.

6.7.1. LB:/>
W)*=> -*=(5%)A )#". 1( 62()/, 1"*=C*-%0* (.)%5%#*5()A $**)5")$)5/I+%,

%1$)#/0"1) *-1%0 %? -5/C $6*$*=*5:

Ñ Z"2.1/)A 6#(5*, .1*6.*, 0>H% 6* .#(,1"0/ 6#(5*0/ ?1(@./ 1( 6(1"2%
%1$)#/0"1)*5 #"-(.)*#( 62() % 5>=#()A %1$)#/0"1)  ÇP#".È.

Ñ !>?5()A %1$)#/0"1) %? (-(6)%51*7* 0"1I Ç.#=4/>/+!/È & ÇM*/1È .

:#*.2(-.( )#".*5 6#*%?5*-%)$& 6* (1(2*7%% $ %1$)#/0"1)*0 %1)"#(.)%51*,
)#($$%#*5.% ($0. N1)"#(.)%51(& )#($$%#*5.() $ #&-*0 %$.2I@"1%,:

1. :#% $0"1" (.)%51*7* $2*& 0"1&")$& $2*, #($6*2*<"1%& 5$"C
6#*.2(->5("0>C $"70"1)*5, 6*G)*0/ (5)*0()%@"$.*7* -*=(52"1%&
6"#"C*-1>C *)5"#$)%, 1" 6#*%$C*-%).

2. 82"0"1)>, *=U"-%1"11>" 5 *=+/I E"6A 2%1%&0% $5&?%, 1"
6*-$5"@%5(I)$&.

6.7.2. #/B.P?034>/2.C>
W)*=> -*=(5%)A *.#/<1*$)A %2% -/7/ 1( 62()/, 1"*=C*-%0* (.)%5%#*5()A

$**)5")$)5/I+%, %1$)#/0"1) *-1%0 %? -5/C $6*$*=*5:
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Ñ Z"2.1/)A 6#(5*, .1*6.*, 0>H% 6* .#(,1"0/ 6#(5*0/ ?1(@./ 1( 6(1"2%
%1$)#/0"1)*5 #"-(.)*#( 62() % 5>=#()A %1$)#/0"1) ÇQ.#/<1*$)AÈ %2%
Ç;/7(È.

4%$/1*. 116. N1$)#/0"1)> ÇQ.#/<1*$)AÈ % Ç;/7(È 1( 6(1"2% %1$)#/0"1)*5
#"-(.)*#( 62()

Ñ !>?5()A %1$)#/0"1) %? (-(6)%51*7* 0"1I Ç.#=4/>/+!/È &
Ç31*BL+(8,-/NBA#È.

:*$2" 5>=*#( %1$)#/0"1)( -2& #(?0"+"1%& *=U".)( 1( 62()" 1"*=C*-%0*
1(<()A 2"5/I .1*6./ 0>H%, *)0")%5 E"1)# *.#/<1*$)%/-/7%, ( ?()"0 -5%<"1%"0
0>H% #($)&1/)A *=U".) -* )#"=/"0>C #(?0"#*5 % 1(<()A 2"5/I .1*6./ 0>H% -2&
D%.$%#*5(1%& #(?0"#( % 6*-)5"#<-"1%& #(?0"+"1%&.

:#% 5>-"2"1%% #(?0"+"11*, 1( 62()" *.#/<1*$)% %2% -/7% -*$)/61*
%?0"1"1%" "" $5*,$)5 1( 6(1"2% ÇJ5*,$)5(È ($0. #%$/1*.Ê117):
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4%$/1*. 117. J5*,$)5( *.#/<1*$)%/-/7%

Ñ :*2*<"1%" E"1)#(2A1*, )*@.% *.#/<1*$)%/-/7% 1( 62()" 6* *$&0
.**#-%1() X % Y.

Ñ X%#%1( 2%1%%.
Ñ 4(-%/$ *.#/<1*$)%/-/7%.
Ñ ÇN0& E"6%È3Ñ36*?5*2&") 6#%$5*%)A *.#/<1*$)%/-/7" E"6A %?

5>6(-(I+"7* $6%$.(.
Ñ K1*6.( ÇM(-()A E"6AÈ 3Ñ36*?5*2&") 6#%$5*%)A *.#/<1*$)%/-/7" E"6A

2I=*7* G2"0"1)( 1( 62()". ;2& G)*7* 6*$2" 1(<()%& 1( .1*6./
1"*=C*-%0* +"2.1/)A 6* G2"0"1)/, .*)*#*0/ /<" ?(-(1( 1/<1(& E"6A.
8)*) %1$)#/0"1) )(.<" 0*<1* 5>?5()A 1(<()%"0 .2(5%H% N.

Ñ ÇJ2*,È3Ñ36*?5*2&") 5>=#()A $2*, #($6*2*<"1%& *.#/<1*$)%/-/7%.
Ñ Ç;/7(È3Ñ3G)*) 6"#".2I@()"2A 6*?5*2&") 6#"5#()%)A *.#/<1*$)A 5 -/7/ %

#($.#>5(") #&- -*6*21%)"2A1>C 6(#(0")#*5:
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Ñ '(@(2A1>, % .*1"@1>, /7*2 -/7% 1( *.#/<1*$)%.
Ñ M1(@.%  %  6*?5*2&I) 6*0"1&)A 0"$)(0% 1(@(2A1/I %

.*1"@1/I )*@./ -/7%.
Ñ ÇM(/<"1%" 6(&2A1*, 6($)>È3Ñ3?1(@"1%" 2%=* 6#%1%0(")$& %? 6#(5%2,

2%=* 55*-%)$& 5#/@1/I 6#% 6"#".2I@"1%% 6(#(0")#( 5 6*2*<"1%"
Ç:*2A?*5()"2A$.%,È. !*?0*<"1 55*- *)#%E()"2A1>C ?1(@"1%,.

Ñ Ç!$.#>)%" 6(&2A1*, 0($.%È3Ñ35"2%@%1( ?(?*#( 0"<-/ .#("0 ?(+%)1*,
0($.% % 0"-AI. M1(@"1%" 2%=* 6#%1%0(")$& %? 6#(5%2, 2%=* 55*-%)$&
5#/@1/I 6#% 6"#".2I@"1%% 6(#(0")#( 5 6*2*<"1%" Ç:*2A?*5()"2A$.%,È.
!*?0*<"1 55*- *)#%E()"2A1>C ?1(@"1%, -2& @($)%@1*7* )"1)%#*5(1%&.

6.7.3. !:B:I02?E: 041:B34>;
W)*=> -*=(5%)A 6"#"C*-1*" *)5"#$)%" 1( 62()/, 1"*=C*-%0* (.)%5%#*5()A

$**)5")$)5/I+%, %1$)#/0"1) *-1%0 %? -5/C $6*$*=*5:

Ñ Z"2.1/)A 2"5*, .1*6.*, 0>H% 6* ?1(@./  1( 6(1"2% %1$)#/0"1)*5
#"-(.)*#( 62().

Ñ !>?5()A %1$)#/0"1) %? (-(6)%51*7* 0"1I Ç.#=4/>/+!/È & Ç5/*/)(0+(/
(,2/*8,!/È .

:*$2" 5>=*#( %1$)#/0"1)( 1"*=C*-%0* 1(<()A 2"5*, .1*6.*, 0>H% 1(
1/<1*0 0"$)" 1( 62()" (1(6#%0"#, 1( .*1"@1*, )*@." @($)%@1* 5>$)#*"11*7*
)#".() -2& #(?0"+"1%& 6"#"C*-1*7* *)5"#$)%& ($0. #%$/1*.Ê118).
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4%$/1*. 118. 4/@1*" -*=(52"1%" 6"#"C*-1*7* *)5"#$)%&

!>-"2%5 #(?0"+"11*" 1( 62()" 6"#"C*-1*" *)5"#$)%", 1( 6(1"2% ÇJ5*,$)5(È
0*<1* 6#*$0*)#")A % ?(-()A "7* 6(#(0")#> ($0. #%$/1*.Ê119).

103



4%$/1*. 119. J5*,$)5( 6"#"C*-1*7* *)5"#$)%&

Ñ ÇN0& E"6%È3Ñ36*?5*2&") 6#%$5*%)A 6"#"C*-1*0/ *)5"#$)%I E"6A %?
5>6(-(I+"7* $6%$.(.

Ñ K1*6.( ÇM(-()A E"6AÈ 3Ñ36*?5*2&") 6#%$5*%)A 6"#"C*-1*0/ *)5"#$)%I
E"6A 2I=*7* G2"0"1)( 1( 62()". ;2& G)*7* 6*$2" 1(<()%& 1( .1*6./
1"*=C*-%0* +"2.1/)A 6* G2"0"1)/, .*)*#*0/ /<" ?(-(1( 1/<1(& E"6A.
8)*) %1$)#/0"1) )(.<" 0*<1* 5>?5()A 1(<()%"0 .2(5%H% N.

Ñ ÇX/YÈ3Ñ3.**#-%1()> 6"#"C*-1*7* *)5"#$)%&.
Ñ K1*6.( 3Ñ3D%.$%#/") 6*2*<"1%" 6"#"C*-1*7* *)5"#$)%&, 1" 6*?5*2&&

"7* 6"#"0"+()A 1( 62()".
Ñ Ç;%(0")# *)5"#$)%&È3Ñ3?1(@"1%" 5 00.
Ñ Ç;%(0")# K:È3Ñ3?1(@"1%" 5 00.
Ñ Ç!$.#>)%" 6(&2A1*, 0($.%È3Ñ35"2%@%1( ?(?*#( 0"<-/ .#("0 ?(+%)1*,

0($.% % 0"-AI 6"#"C*-1*7* *)5"#$)%&. M1(@"1%" ÇN? 6#(5%2È *?1(@("),
@)* ?(?*# =/-") 6*-*=#(1 $*72($1* 6#(5%2(0 -%?(,1(. M1(@"1%"
Ç:*2A?*5()"2A$.*"È 6*?5*2&") 55"$)% 5"2%@%1/ ?(?*#( 5#/@1/I:

Ñ Ç!"#CÈ3Ñ3?(?*# -2& $2*& Top Solder.
Ñ Ç'%?È3Ñ3?(?*# -2& $2*& Bottom Solder.
Ñ :(#(0")# ÇJ.#>)*È3Ñ35.2I@(") )"1)%#*5(1%" -2&

$**)5")$)5/I+"7* $2*&.
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! B > D : A 9 ? > :OÑOW($)%@1*" )"1)%#*5(1%"
5*?0*<1* 6/)"0 ?(-(1%& *)#%E()"2A1*7* ?1(@"1%& 5 6*2&C
Ç!"#CÈ % Ç'%?È.

6.7.4. ,0?49/4?E: 560S92/>
W)*=> -*=(5%)A .*1)(.)1/I 62*+(-./ (K:) 1( 62()/, 1"*=C*-%0*:

1. Z"2.1/)A 6#(5*, .1*6.*, 0>H% 6* ?1(@./  1( 6(1"2% %1$)#/0"1)*5
#"-(.)*#( $C"0.

2. ! #($.#>5H"0$& $6%$." 5>=#()A %1$)#/0"1) ÇJ.5*?1(& K:È, Ç:2(1(#1(&
K:È %2% ÇQ)5"#$)%"È ($0. #%$/1*.Ê120).

4%$/1*. 120. N1$)#/0"1)> ÇJ.5*?1(& K:È, Ç:2(1(#1(& K:È % ÇQ)5"#$)%"È 1( 6(1"2%
%1$)#/0"1)*5

P(.<" 5>?5()A %1$)#/0"1)> -*=(52"1%& .*1)(.)1*, 62*+(-.% 0*<1* %?
(-(6)%51*7* 0"1I Ç4(?0"+"1%"È.

:*$2" 5>=*#( %1$)#/0"1)( 1"*=C*-%0* 1(<()A 2"5*, .1*6.*, 0>H% 1(
1/<1*0 0"$)" 1( 62()" -2& #(?0"+"1%& .*1)(.)1*, 62*+(-.% %2% *)5"#$)%& ($0.
#%$/1*.Ê121).
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4%$/1*. 121. 4/@1*" -*=(52"1%" .*1)(.)1*, 62*+(-.%

:*$2" #(?0"+"1%& .*1)(.)1*, 62*+(-.% 1( 6(1"2% ÇJ5*,$)5(È 0*<1*
6#*$0*)#")A % ?(-()A "" 6(#(0")#> ($0. #%$/1*.Ê122). ;2& G)*7* 1"*=C*-%0*
5>-"2%)A .*1)(.)1/I 62*+(-./, +"2.1/5 6* 1", 2"5*, .1*6.*, 0>H%.
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4%$/1*. 122. J5*,$)5( 62(1(#1*, .*1)(.)1*, 62*+(-.%

Ñ ÇP%6 K:È3Ñ36"#".2I@()"2A )%6( .*1)(.)1*, 62*+(-.%: ÇJ.5*?1(&È %2%
Ç:2(1(#1(&È.

Ñ Ç'*0"# K:È3Ñ36*?5*2&") ?(-()A 1*0"# .*1)(.)1*, 62*+(-.%.
Ñ ÇJ2*,È3Ñ36*?5*2&") 5>=#()A $2*, #($6*2*<"1%& .*1)(.)1*, 62*+(-.%.

;2& 62(1(#1*, .*1)(.)1*, 62*+(-.% 5 5>6(-(I+"0 $6%$." -*$)/61>
Bottom Layer % Top Layer. ;2& $.5*?1*, .*1)(.)1*, 62*+(-.% 5 $6%$."
-*$)/6"1 )*2A.* 5(#%(1) Multi-Layer.

Ñ ÇN0& E"6%È3Ñ36*?5*2&") 6#%$5*%)A .*1)(.)1*, 62*+(-." E"6A %?
5>6(-(I+"7* $6%$.(.

Ñ K1*6.( ÇM(-()A E"6AÈ 3Ñ36*?5*2&") 6#%$5*%)A .*1)(.)1*, 62*+(-."
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E"6A 2I=*7* G2"0"1)( 1( 62()". ;2& G)*7* 6*$2" 1(<()%& 1( .1*6./
1"*=C*-%0* +"2.1/)A 6* G2"0"1)/, .*)*#*0/ /<" ?(-(1( 1/<1(& E"6A.
8)*) %1$)#/0"1) )(.<" 0*<1* 5>?5()A 1(<()%"0 .2(5%H% N.

Ñ ÇX/YÈ3Ñ3.**#-%1()> E"1)#( .*1)(.)1*, 62*+(-.%.
Ñ K1*6.( 3Ñ36*?5*2&") ?(D%.$%#*5()A 6*2*<"1%" .*1)(.)1*,

62*+(-.%, 6#"6&)$)5/& "" 6"#"0"+"1%I.
Ñ ÇB7*2 6*5*#*)(È3Ñ3-*6/$)%0 55*- 2I=*7* ?1(@"1%& *) 0 -* 360.
Ñ ÇL*#0( K:È3Ñ35>=*# %? 5>6(-(I+"7* $6%$.(: ÇK#/7È,

Ç:#&0*/7*2A1%.È, ÇJ.#/72"11>, 6#&0*/7*2A1%.È, Ç!*$A0%/7*2A1%.È.
Ñ Ç4(?0"#> X/YÈ3Ñ3#(?0"#> .*1)(.)1*, 62*+(-.% 6* 7*#%?*1)(2% %

5"#)%.(2% $**)5")$)5"11*.
Ñ ÇJ.#/72"1%" /72*5È3Ñ36#*E"1) $.#/72"1%& /72*5 -2& D*#0>

ÇJ.#/72"11>, 6#&0*/7*2A1%.È.
Ñ '($)#*,.% *)5"#$)%&3Ñ3-*$)/61> )*2A.* -2& $.5*?1>C .*1)(.)1>C

62*+(-*.:
Ñ ÇL*#0( *)5"#$)%&È3Ñ36"#".2I@()"2A ?1(@"1%,: ÇK#/72*"È %2%

ÇJ2*)*5*"È.
Ñ Ç;%(0")# *)5"#$)%&È.
Ñ Ç;2%1( $2*)(È3Ñ36*2" -*$)/61* -2& #"-(.)%#*5(1%& )*2A.* 6#%

5>=*#" ?1(@"1%& ÇJ2*)*5*"È -2& $5*,$)5( ÇL*#0( *)5"#$)%&È.
Ñ Ç9")(22%?(E%&È.

Ñ ÇM(/<"1%" 6(&2A1*, 6($)>È3Ñ3-*$)/61* )*2A.* -2& 62(1(#1>C
.*1)(.)1>C 62*+(-*.. M1(@"1%" 2%=* 6#%1%0(")$& %? 6#(5%2, 2%=*
55*-%)$& 5#/@1/I 6#% 6"#".2I@"1%% 6(#(0")#( 5 6*2*<"1%"
Ç:*2A?*5()"2A$.*"È.

Ñ Ç!$.#>)%" 6(&2A1*, 0($.%È3Ñ35"2%@%1( ?(?*#( 0"<-/ .#("0 ?(+%)1*,
0($.% % 0"-AI .*1)(.)1*, 62*+(-.%. M1(@"1%" ÇN? 6#(5%2È *?1(@("), @)*
?(?*# =/-") 6*-*=#(1 $*72($1* 6#(5%2(0 -%?(,1(. M1(@"1%"
Ç:*2A?*5()"2A$.*"È 6*?5*2&") 55"$)% 5"2%@%1/ ?(?*#( 5#/@1/I:

Ñ Ç!"#CÈ3Ñ3?(?*# -2& $2*& Top Solder.
Ñ Ç'%?È3Ñ3?(?*# -2& $2*& Bottom Solder.
Ñ :(#(0")# ÇJ.#>)*È3Ñ35.2I@(") )"1)%#*5(1%" -2&

$**)5")$)5/I+"7* $2*&.

! B > D : A 9 ? > :OÑOW($)%@1*" )"1)%#*5(1%"
5*?0*<1* 6/)"0 ?(-(1%& *)#%E()"2A1*7* ?1(@"1%& 5 6*2&C
Ç!"#CÈ % Ç'%?È.

6.7.5. L:/3401E: ?925>3>
W)*=> -*=(5%)A )".$)*5/I 1(-6%$A 1( 62()/, 1"*=C*-%0* (.)%5%#*5()A

$**)5")$)5/I+%, %1$)#/0"1) *-1%0 %? -5/C $6*$*=*5:

Ñ Z"2.1/)A 2"5*, .1*6.*, 0>H% 6* ?1(@./  1( 6(1"2% %1$)#/0"1)*5
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#"-(.)*#( 62().
Ñ !>?5()A %1$)#/0"1) %? (-(6)%51*7* 0"1I Ç.#=4/>/+!/È & ÇM/18,È .

:*$2" 5>=*#( %1$)#/0"1)( 1"*=C*-%0* 1(<()A 2"5*, .1*6.*, 0>H% 1(
1/<1*0 0"$)" 1( 62()" -2& #(?0"+"1%& )".$)*5*, 1(-6%$%.

! 6#*E"$$" #(?0"+"1%& )".$)*5/I 1(-6%$A 0*<1* 6*5*#(@%5()A 1( 90
7#(-/$*5 6#*)%5 % 6* @($*5*, $)#"2." .2(5%H(0% $%&704 % Shift  + $%&704
$**)5")$)5"11*.

:#% 5>-"2"1%% #(?0"+"11*, 1( 62()" )".$)*5*, 1(-6%$% -*$)/61*
%?0"1"1%" "" $5*,$)5 1( 6(1"2% ÇJ5*,$)5(È ($0. #%$/1*.Ê123):

4%$/1*. 123. J5*,$)5( )".$)*5*, 1(-6%$%

Ñ ÇX/YÈ3Ñ3:*2*<"1%" 1(-6%$% 1( 62()" 6* *$&0 .**#-%1() X % Y.
Ñ ÇB7*2 6*5*#*)(È.
Ñ K1*6.( , 6*?5*2&I+(& ?(D%.$%#*5()A 6*2*<"1%" % 6*5*#*) 1(-6%$%.
Ñ ÇP".$)È3Ñ3)".$) 1(-6%$%.
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Ñ ÇM"#.(2A1*$)AÈ3Ñ3?"#.(2A1*" *)#(<"1%" 1(-6%$%.
Ñ ÇJ2*,È3Ñ3$2*, #($6*2*<"1%& 1(-6%$%.
Ñ Ç!>$*)( )".$)(È3Ñ3#(?0"# ?(72(51>C =/.5 1(-6%$%.
Ñ ÇP*2+%1( 2%1%%È.
Ñ Ç!$.#>)%" 6(&2A1*, 0($.%È3Ñ35"2%@%1( ?(?*#( 0"<-/ .#("0 ?(+%)1*,

0($.% % )".$)*5*, 1(-6%$AI. M1(@"1%" ÇN? 6#(5%2È *?1(@("), @)* ?(?*#
=/-") 6*-*=#(1 $*72($1* 6#(5%2(0 -%?(,1(. M1(@"1%" Ç:*2A?*5()"2A$.*"È
6*?5*2&") 55"$)% 5"2%@%1/ ?(?*#( 5#/@1/I.

6.7.6. !06>C0?E
W)*=> -*=(5%)A 6*2%7*1 1( 62()/, 1"*=C*-%0* (.)%5%#*5()A

$**)5")$)5/I+%, %1$)#/0"1) *-1%0 %? -5/C $6*$*=*5:

Ñ Z"2.1/)A 6#(5*, .1*6.*, 0>H% 6* ?1(@./  1( 6(1"2% %1$)#/0"1)*5
#"-(.)*#( $C"0 % 5 #($.#>5H"0$& $6%$." 5>=#()A %1$)#/0"1) Ç:*2%7*1È
($0. #%$/1*.Ê124).

4%$/1*. 124. N1$)#/0"1) Ç:*2%7*1È 1( 6(1"2% %1$)#/0"1)*5

Ñ !>?5()A %1$)#/0"1) %? (-(6)%51*7* 0"1I Ç.#=4/>/+!/È & Ç5(%!A(+È .

;2& #(?0"+"1%& 6*2%7*1( 1( 62()" 1"*=C*-%0* 1(<()A 2"5/I .1*6./ 0>H%,
*)0")%5 6"#5/I )*@./ 6*2%7*1(, ( ?()"0 6*$2"-*5()"2A1* ?(-()A #($6*2*<"1%"
*$)(2A1>C )*@". 01*7*/7*2A1%.( ($0. #%$/1*.Ê125). W)*=> ?(0.1/)A 6*2%7*1 %
?(5"#H%)A "7* $*?-(1%", 1"*=C*-%0* 1(<()A 6#(5/I .1*6./ 0>H%.
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4%$/1*. 125. 4(?0"+"1%" 6*2%7*1( 1( 62()"

! B > D : A 9 ? > :OÑOT$2% *=+(& 62*+(-A $*?-(5("0*7* 6*2%7*1(
0"1AH" 1,5 .5. 00, )* 6*2%7*1 1" =/-") ?(2%) % 1" *=#(?/") 6*-.2I@"1%" 5
#(0.(C E"6%, .*)*#*, *1 6#%1(-2"<%).

! 6#*E"$$" #(?0"+"1%& 6*2%7*1( -*$)/61> $2"-/I+%" .*0(1->:

Ñ N?0"1"1%" 1(6#(52"1%& /72( 6*5*#*)( $"70"1)(3Ñ3.2(5%H( $%&704.
Ñ N?0"1"1%" /72( 6*5*#*)( $"70"1)(3Ñ3$*@")(1%" .2(5%H Shift  + $%&704.

B7*2 6*$2"-*5()"2A1* 0"1&")$& 5 $2"-/I+"0 6*#&-.": 45 7#(-/$*5 Y
6#*%?5*2A1>, Y 90 7#(-/$*5.

Ñ Q)0"1( D%.$%#*5(1%& 6#"->-/+"7* $"70"1)(3Ñ3.2(5%H( Backspace .

:*$2" #(?0"+"1%& 6*2%7*1( 1( 6(1"2% ÇJ5*,$)5(È 0*<1* 6#*$0*)#")A %
?(-()A "7* 6(#(0")#> ($0. #%$/1*.Ê126). ;2& G)*7* 1"*=C*-%0* 5>-"2%)A 6*2%7*1,
1(<(5 2"5*, .1*6.*, 0>H% 51/)#% *@"#@"11*, %0 *=2($)%.
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4%$/1*. 126. J5*,$)5( 6*2%7*1(

Ñ ÇN0& E"6%È3Ñ36*?5*2&") 6#%$5*%)A 6*2%7*1/ E"6A %? 5>6(-(I+"7*
$6%$.(. :#%$5*"1%" 6*2%7*1/ E"6% *?1(@("), @)* ?(2%5.( 6*2%7*1( =/-")
6*-.2I@"1( .* 5$"0 .*1)(.)1>0 62*+(-.(0 G)*, <" E"6%, 1(C*-&+%0$&
51/)#% .*1)/#( 6*2%7*1(, ( 0"<-/ ?(2%5.*, % *=U".)(0% -#/7%C E"6",
=/-/) $*?-(1> ?(?*#>.

Ñ K1*6.( ÇM(-()A E"6AÈ 3Ñ36*?5*2&") 6#%$5*%)A 6*2%7*1/ E"6A 2I=*7*
G2"0"1)( 1( 62()". ;2& G)*7* 6*$2" 1(<()%& 1( .1*6./ 1"*=C*-%0*
+"2.1/)A 6* G2"0"1)/, .*)*#*0/ /<" ?(-(1( 1/<1(& E"6A. 8)*)
%1$)#/0"1) )(.<" 0*<1* 5>?5()A 1(<()%"0 .2(5%H% N.

Ñ ÇJ2*,È3Ñ36*?5*2&") 5>=#()A $%71(2A1>, $2*, #($6*2*<"1%& 6*2%7*1(.
Ñ ÇN0& 6*2%7*1(È3Ñ36* /0*2@(1%I 6#%$5(%5(")$& %0& 5%-( <?(5

@0!/>_<?(5 +4&5>_<2&(0% !&4/'&,">  % 0"1&")$& (5)*0()%@"$.% 6#%
$0"1" E"6% %2% $2*&. 9*<1* ?(-()A %0& 6*2%7*1( 5#/@1/I, )*7-( 6#%
$0"1" E"6% %2% $2*& (5)*0()%@"$.*" 6"#"1(?1(@"1%" %0"1% 1"
6#*%?*,-").
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Ñ ÇX/YÈ3Ñ3.**#-%1()> 6"#5*, )*@.% 6*2%7*1(.
Ñ ÇF(0"))È3Ñ3*=+(& 62*+(-A 0")(22%?(E%% (6*2%7*1().
Ñ ÇB-(2&)A /@($).% 6*2%7*1( H%#%1*, 0"1""È3Ñ35.2I@"1%" 6(#(0")#(

6*?5*2&") ?(-()A 0%1%0(2A1/I H%#%1/ 6"#"0>@.%, *=#(?/"0/I
6*2%7*1*0 5 /?.%C 0"$)(C, ( )(.<" ?(-",$)5*5()A (5)*0()%@"$.*"
-*=(52"1%" $.*$*5 . *$)#>0 /72(0 6*2%7*1( (0"1"" 90 7#(-/$*5).
:"#"?(2%5.( 6*2%7*1( 6#*%$C*-%) 6#% 5.2I@"1%% 6(#(0")#(, ( )(.<"
1(<()%% Enter  %2% +"2@." 0>H% 51" 6*2& 55*-( 6*$2" %?0"1"1%&
)"./+"7* ?1(@"1%& 6(#(0")#(. !>.2I@"1%" 6(#(0")#( 5*?5#(+(")
6*2%7*1 . 6"#5*1(@(2A1*0/ 5%-/.

Ñ ÇB-(2&)A 1"6*-.2I@"11>" *$)#*5.% 0"-%È3Ñ3:#*7#(00( =/-")
(5)*0()%@"$.% /-(2&)A *=2($)% 6*2%7*1(, .*)*#>" 6*21*$)AI
%?*2%#*5(1> *) E"6%, 6#%$5*"11*, 6*2%7*1/ ()(. 1(?>5("0>" *$)#*5.%
Ç0"#)5*, 0"-%È).

:#*7#(00( )(.<" 6*?5*2&") #"-(.)%#*5()A D*#0/ 5>-"2"11*7* 6*2%7*1(.
;2& G)*7* 1"*=C*-%0* 6*)&1/)A ?( #"=#* %2% /7*2 6*2%7*1(, 6*$2" @"7* 6*2%7*1
=/-") 5>-"2"1 ?"2"1>0 E5")*0, 6#"-5(#%)"2A1* *)#(<(& 1*5/I D*#0/ ($0.
#%$/1*.Ê127). ;2& D%.$%#*5(1%& 1*5*, D*#0> 6*2%7*1( 1"*=C*-%0* *)6/$)%)A
2"5/I .1*6./ 0>H% 5 1/<1*, )*@.".

4%$/1*. 127. N?0"1"1%" D*#0> 6*2%7*1(

:"#"0"+"1%" #"=#( 6*2%7*1( *$)(1(52%5(")$&, "$2% *-1* %? $0"<1>C #"="#
-*$)%7(") 1/2"5*, -2%1>. W)*=> %71*#%#*5()A -(11*" *7#(1%@"1%" % 6"#"1*$%)A
#"=#* $5*=*-1*, 1"*=C*-%0* ?(<()A .2(5%H/ Shift  6#% 6"#"0"+"1%%.

:#% 6"#"0"+"1%% /72*5*, )*@.% 6*2%7*1( -*$)/61* 1"$.*2A.* #"<%0*5,
6"#".2I@("0>C $*@")(1%"0 .2(5%H Shift  + $%&704:

Ñ J5*=*-1*" 6"#"0"+"1%"3Ñ3#"<%0 6* /0*2@(1%I, 5 1"0 6#*%$C*-%)
%?0"1"1%" 6*2*<"1%& *=+", )*@.% $0"<1>C #"="#.

Ñ 4"<%0 D($.%3Ñ35 G)*0 #"<%0" 6"#"0"+"1%" )*@.% 51/)#A /72( $*?-(")
-*6*21%)"2A1/I D($./, /.*#(@%5(& $0"<1>" #"=#(, 1* 1" 6"#"0"+(& %C

113



($0. #%$/1*.Ê128).

4%$/1*. 128. N?0"1"1%" D*#0> 6*2%7*1( 5 #"<%0" D($.%

Ñ 4"<%0 $*C#(1"1%& 6(#(22"2A1*$)% $0"<1>C #"="#3Ñ35 G)*0 #"<%0"
%?0"1&")$& 6*2*<"1%" .(. 1(@(2A1*,, )(. % .*1"@1*, )*@". $0"<1>C
#"="#, $*C#(1&& %C 1(.2*1.

;2& /-(2"1%& 5>-"2"11*7* 6*2%7*1( 1"*=C*-%0* 1(<()A .2(5%H/ Delete .

6.7.7. ":C>0?E
W)*=> -*=(5%)A #"7%*1 1( 62()/, 1"*=C*-%0* (.)%5%#*5()A

$**)5")$)5/I+%, %1$)#/0"1) *-1%0 %? -5/C $6*$*=*5:

Ñ
Z"2.1/)A 6#(5*, .1*6.*, 0>H% 6* ?1(@./  1( 6(1"2% %1$)#/0"1)*5
#"-(.)*#( $C"0 % 5 #($.#>5H"0$& $6%$." 5>=#()A %1$)#/0"1) Ç4"7%*1È
($0. #%$/1*.Ê129).

4%$/1*. 129. N1$)#/0"1) Ç4"7%*1È 1( 6(1"2% %1$)#/0"1)*5

Ñ !>?5()A %1$)#/0"1) %? (-(6)%51*7* 0"1I .#=4/>/+!/ & ./A!(+ .

;2& #(?0"+"1%& #"7%*1( 1( 62()" 1"*=C*-%0* 1(<()A 2"5/I .1*6./ 0>H%,
*)0")%5 6"#5/I )*@./ #"7%*1(, ( ?()"0 6*$2"-*5()"2A1* ?(-()A #($6*2*<"1%"
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*$)(2A1>C )*@". 01*7*/7*2A1%.( ($0. #%$/1*.Ê130). W)*=> ?(0.1/)A #"7%*1 %
?(5"#H%)A "7* $*?-(1%", 1"*=C*-%0* 1(<()A 6#(5/I .1*6./ 0>H%.

4%$/1*. 130. 4(?0"+"1%" #"7%*1( 1( 62()"

! 6#*E"$$" #(?0"+"1%& #"7%*1( -*$)/61> $2"-/I+%" .*0(1->:

Ñ N?0"1"1%" 1(6#(52"1%& /72( 6*5*#*)( $"70"1)(3Ñ3.2(5%H( $%&704.
Ñ N?0"1"1%" /72( 6*5*#*)( $"70"1)(3Ñ3$*@")(1%" .2(5%H Shift  + $%&704.

B7*2 6*$2"-*5()"2A1* 0"1&")$& 5 $2"-/I+"0 6*#&-.": 45 7#(-/$*5 Y
6#*%?5*2A1>, Y 90 7#(-/$*5.

Ñ Q)0"1( D%.$%#*5(1%& 6#"->-/+"7* $"70"1)(3Ñ3.2(5%H( Backspace .

:*$2" #(?0"+"1%& #"7%*1( 1( 6(1"2% ÇJ5*,$)5(È 0*<1* 6#*$0*)#")A %
?(-()A "7* 6(#(0")#> ($0. #%$/1*.Ê131). ;2& G)*7* 1"*=C*-%0* 5>-"2%)A #"7%*1,
1(<(5 2"5*, .1*6.*, 0>H% 51/)#% *@"#@"11*, %0 *=2($)%.
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4%$/1*. 131. J5*,$)5( #"7%*1(

Ñ ÇP%6 #"7%*1(È3Ñ36"#".2I@()"2A )%6( #"7%*1( $ )#"0&
6#"-/$)(1*52"11>0% ?1(@"1%&0%: ÇM(2%5.(È, Ç!>#"? 62()>È % Ç!>#"?
6*2%7*1(È.

Ñ ÇJ2*,È3Ñ36*?5*2&") 5>=#()A $2*, #($6*2*<"1%& #"7%*1( (-2& #"7%*1*5
)%6( Ç!>#"? 62()>È (5)*0()%@"$.% 1(?1(@(")$& $2*, Board, ( -(11>,
$6%$*. 1" *)*=#(<(")$&).

Ñ ÇN0& E"6%È3Ñ36*?5*2&") 6#%$5*%)A #"7%*1/ E"6A %? 5>6(-(I+"7*
$6%$.(. :#%$5*"1%" #"7%*1/ E"6% *?1(@("), @)* ?(2%5.( #"7%*1( =/-")
6*-.2I@"1( .* 5$"0 .*1)(.)1>0 62*+(-.(0 G)*, <" E"6%, 1(C*-&+%0$&
51/)#% .*1)/#( #"7%*1(, ( 0"<-/ ?(2%5.*, % *=U".)(0% -#/7%C E"6",
=/-/) $*?-(1> ?(?*#>.

Ñ K1*6.( ÇM(-()A E"6AÈ 3Ñ36*?5*2&") 6#%$5*%)A #"7%*1/ E"6A 2I=*7*
G2"0"1)( 1( 62()". ;2& G)*7* 6*$2" 1(<()%& 1( .1*6./ 1"*=C*-%0*
+"2.1/)A 6* G2"0"1)/, .*)*#*0/ /<" ?(-(1( 1/<1(& E"6A. 8)*)
%1$)#/0"1) )(.<" 0*<1* 5>?5()A 1(<()%"0 .2(5%H% N.

Ñ ÇX/YÈ3Ñ3.**#-%1()> 6"#5*, )*@.% #"7%*1(.
Ñ Ç:2*+(-A #"7%*1(È3Ñ3(5)*0()%@"$.% #($$@%)(11(& 62*+(-A #"7%*1( 5

.5. 00.
Ñ ÇM(/<"1%" 6(&2A1*, 6($)>È3Ñ3?1(@"1%" 2%=* 6#%1%0(")$& %? 6#(5%2,

2%=* 55*-%)$& 5#/@1/I 6#% 6"#".2I@"1%% 6(#(0")#( 5 6*2*<"1%"
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Ç:*2A?*5()"2A$.%,È. !*?0*<"1 55*- *)#%E()"2A1>C ?1(@"1%,.
Ñ Ç!$.#>)%" 6(&2A1*, 0($.%È3Ñ35"2%@%1( ?(?*#( 0"<-/ .#("0 ?(+%)1*,

0($.% % 0"-AI. M1(@"1%" 2%=* 6#%1%0(")$& %? 6#(5%2, 2%=* 55*-%)$&
5#/@1/I 6#% 6"#".2I@"1%% 6(#(0")#( 5 6*2*<"1%" Ç:*2A?*5()"2A$.%,È.
!*?0*<"1 55*- *)#%E()"2A1>C ?1(@"1%, -2& @($)%@1*7* )"1)%#*5(1%&.

;2& /-(2"1%& 5>-"2"11*7* #"7%*1( 1"*=C*-%0* 1(<()A .2(5%H/ Delete .

6.7.8. -0829?>: 5B>D>4>101 ?9 03?01: /0?4.B01 5694E
;2& $*?-(1%& 7#(D%@"$.%C *=U".)*5 1( *$1*5" D*#0> 62()> 1"*=C*-%0*:

1. ! #"-(.)*#" 62() 6"#",)% 1( 1"*=C*-%0>, $2*,.
2. !>?5()A %1$)#/0"1) %? (-(6)%51*7* 0"1I 9+8,*B4/+,G & "(*4#

:%#,G & '(=0#,- :*!4!,!2G != D(*4G :%#,G  ($0. #%$/1*.Ê132).

4%$/1*. 132. K*0(1-( 0"1I ÇJ*?-()A 6#%0%)%5> %? D*#0> 62()>È

3. Q)*=#(?%)$& *.1*, /5"-*02&I+"" *= /$6"H1*0 $*?-(1%% 7#(D%@"$.%C
*=U".)*5 ($0. #%$/1*.Ê133)

4%$/1*. 133. Q.1* /5"-*02"1%& * $*?-(1%& 6#%0%)%5*5

F#(D%@"$.%" *=U".)> =/-/) $*?-(1> 1( (.)%51*0 $2*". :#% G)*0
7#(D%@"$.%" *=U".)> *=#(?/I) ?(0.1/)>, .*1)/#, % .#(,1%" )*@.% $"70"1)*5
$5&?(1> 0"<-/ $*=*,. X%#%1( 2%1%, )#".*5 % -/7 6* /0*2@(1%I3Ñ30,2 00.

6.8. "9F049 3 0FT:/49D> ?9 5694:
6.8.1. +E2:6:?>: 0FT:/401
:#% 5>-"2"1%% *=U".)*5 1( 62()" -*$)/61> $2"-/I+%" 6#%"0>:

Ñ 90."5 #,&!#" ():/   1( *=U".)"3Ñ35>-"2%)A *=U".).
Ñ Shift  + 90."5 #,&!#" ():/   1( *=U".)"3Ñ3-*=(5%)A %2% %$.2I@%)A *=U".) %?

5>-"2"1%&.
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Ñ $0%0(0;0,/0 ():/  56#(5* + ?(<()(& 90."5 #,&!#" ():/   1( $5*=*-1*,
*=2($)%3Ñ35>-"2"1%" $%1", #(0.*, 6*21*$)AI *@"#@"11>C *=U".)*5.

Ñ $0%0(0;0,/0 ():/  52"5* + ?(<()(& 90."5 #,&!#" ():/   1( $5*=*-1*,
*=2($)%3Ñ35>-"2"1%" ?"2"1*, #(0.*, *=U".)*5, .*)*#>" *@"#@"1> %2%
.($(I)$& #(0.% 5>-"2"1%&.

Ñ Shift  + 5>-"2"1%" $%1", #(0.*,3Ñ3-*=(52"1%" %2% %$.2I@"1%"
*@"#@"11>C *=U".)*5 %? 5>-"2"1%&.

Ñ Shift  + 5>-"2"1%" ?"2"1*, #(0.*,3Ñ3-*=(52"1%" %2% %$.2I@"1%" %?
5>-"2"1%& *=U".)*5, .*)*#>" *@"#@"1> %2% .($(I)$& #(0.% 5>-"2"1%&.

Ñ 90."5 #,&!#" ():/   5 6/$)*, *=2($)% 1( 62()"3Ñ3$1&)A 5>-"2"1%".

! :#*7#(00" 6#"-/$0*)#"1 0"C(1%?0 6"#".#"$)1*7* 5>-"2"1%&: 6#%
5>-"2"1%% BFQ 1( $C"0" =/-/) (5)*0()%@"$.% 5>-"2"1> % E"1)#%#*5(1>
$**)5")$)5/I+%" 6*$(-*@1>" 0"$)( 5 #(=*@", *=2($)% #"-(.)*#( 62() % 1(*=*#*).

4"<%0 6"#".#"$)1*7* 5>-"2"1%& 0*<1* 5.2I@%)A %2% 5>.2I@%)A, 1(<(5
$*@")(1%" .2(5%H Shift  + Ctrl  + X %2% @"#"? .*0(1-/ 0"1I Ç9+8,*B4/+,GÈ &
Ç5/*/1*/8,+(/ 2G0/%/+!/È  ($0. #%$/1*.Ê134).

4%$/1*. 134. K*0(1-( 0"1I ÇN1$)#/0"1)>È Y Ç:"#".#"$)1*" 5>-"2"1%"È

6.8.2. G>674BE 1E2:6:?>; 0FT:/401
'( 6(1"2% ÇJ5*,$)5(È -*$)/61( 7#/66( 1($)#*". ÇL%2A)#>È, .*)*#(&

6*?5*2&") 5>.2I@%)A 5*?0*<1*$)A 5>-"2"1%& *=U".)*5 *6#"-"2"11*7* )%6( 1(
62()". :* /0*2@(1%I 5$" D%2A)#> 5.2I@"1>3Ñ3G)* *?1(@("), @)* 1( 62()" 0*<1*
5>-"2&)A *=U".)> 2I=*7* )%6( ="? %$.2I@"1%&.

4%$/1*. 135. F#/66( ÇL%2A)#>È $5*,$)5 -*./0"1)(

6.8.3. ,05>B019?>: > 13491/9
:#*7#(00( 6*?5*2&") .*6%#*5()A 5>-"2"11>" 7#(D%@"$.%" *=U".)> 1(
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-#/7*, $2*, %2% 1( -#/7*" 0"$)* 62()>. ;2& G)*7* 1"*=C*-%0*:

1. !>-"2%)A 1/<1>" 7#(D%@"$.%" *=U".)>.
2. '(<()A $*@")(1%" .2(5%H Ctrl  + C %2% 5>?5()A .*0(1-/ 0"1I

./0#1,!*(2#+!/ & H(:!*(2#,- .

!B>D:A9?>:OÑO:*$(-*@1>" 0"$)(, 6#%1(-2"<(+%" %0 .*1)(.)1>"
62*+(-.% % 6*?%E%*11>" *=*?1(@"1%& 6*$(-*@1>C 0"$) %71*#%#/I)$&
6#% .*6%#*5(1%%. T$2% *1% 6#%$/)$)5/I) $#"-% 5>-"2"11>C *=U".)*5, )*
=/-/) $.*6%#*5(1> 5$" *=U".)>, .#*0" 1%C.

3. K/#$*# 6#%0") 5%- 6"#".#"$)%&, 6*$2" @"7* 1"*=C*-%0* +"2.1/)A 2"5*,
.1*6.*, 0>H% 5 )*@./, *)1*$%)"2A1* .*)*#*, =/-/) #($@%)(1>
.**#-%1()> .*6%#/"0>C *=U".)*5. :*$2" G)*7* 5>-"2"11>" *=U".)>
=/-/) $.*6%#*5(1> 5 =/D"# *=0"1(.

4. '(<()A $*@")(1%" .2(5%H Ctrl  + V %2% 5>?5()A .*0(1-/ 0"1I
./0#1,!*(2#+!/ & 68,#2!,- . J.*6%#*5(11>" *=U".)> =/-/) 6#%5&?(1>
. ./#$*#/ 0>H% *)1*$%)"2A1* 5>=#(11*, =(?*5*, )*@.% ($0.
#%$/1*.Ê136).

4%$/1*. 136. !>=*# =(?*5*, )*@.% 6#% 6"#"0"+"1%%

5. :"#"0"$)%)A ./#$*# 0>H% 5 )#"=/"0/I )*@./ 1( 62()". :#% G)*0
-*$)/61> $2"-/I+%" -",$)5%& $ .*6%#/"0>0% *=U".)(0%:

Ñ :*5*#*) 6#*)%5/6* @($*5*, $)#"2." 1( 90 7#(-/$*53Ñ3.2(5%H%
$%&704 % Shift  + $%&704 $**)5")$)5"11*.

Ñ :*5*#*) 6#*)%5/6* @($*5*, $)#"2." 1( 45 7#(-/$*53Ñ3.2(5%H%
Ctrl  + $%&704 % Ctrl  + Shift  + $%&704 $**)5")$)5"11*.

Ñ Q)#(<"1%" 6* *$&0 X % Y3Ñ3.2(5%H% X % Y $**)5")$)5"11*.
Ñ :"#"1*$ 1( 6(#1>, $2*,3Ñ3.2(5%H( L .

6. '(<()A 2"5/I .1*6./ 0>H% 5 1/<1*, )*@.". F#(D%@"$.%" *=U".)> =/-/)
$.*6%#*5(1> 5 1*5*" 0"$)* 1( 62()".
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:#% .*6%#*5(1%% / *=U".)*5 $=#($>5(")$& 6#%5&?.( . E"6&0 1( No Net.
Q-1(.*, "$2% 5$)(52&"0>, *=U".) 6"#"$".(") $/+"$)5/I+%, *=U".) $ 1(?1(@"11*,
E"6AI, )* "0/ 1(?1(@(")$& G)( <" E"6A. :#% G)*0, "$2% *1 6"#"$".(") 1"$.*2A.*
*=U".)*5 $ #(?1>0% 1(?1(@"11>0% E"6&0%, )* 1(?1(@"1%" 6#*%$C*-%) 5
$**)5")$)5%% $* $2"-/I+%0 6#%*#%)")*0:

1. Q) 6"#"C*-1>C *)5"#$)%,.
2. Q) .*1)(.)1>C 62*+(-*..
3. Q) )#".*5.

!B>D:A9?>:OÑOK*6%#/"0>" *=U".)> 1" 1($2"-/I) E"6% *) 6*2%7*1*5 -(<"
5 $2/@(" 6"#"$"@"1%&.

6.8.4. !:B:D:S:?>: 0FT:/401
:#*7#(00( 6*?5*2&") 6"#"0"+()A 5>-"2"11>" 7#(D%@"$.%" *=U".)> 1(

-#/7*, $2*, %2% 1( -#/7*" 0"$)* 62()>. ;2& G)*7* 1"*=C*-%0*:

1. !>-"2%)A 1/<1>, 7#(D%@"$.%, *=U".).
2. '(<(5 % /-"#<%5(& 2"5/I .1*6./ 0>H% 1( *=U".)", 6"#"1"$)% "7* 5

1/<1*" 0"$)* 1( 62()".
3. Q)6/$)%)A 2"5/I .1*6./ 0>H%.

;2& 7#/66*5*7* 6"#"0"+"1%& *=U".)*5 1"*=C*-%0*:

1. !>-"2%)A 1/<1>" 7#(D%@"$.%" *=U".)>.
2. !>?5()A .*0(1-/ 0"1I ./0#1,!*(2#+!/ & 5/*/4/8,!,- 8 <#=. ,(E1($

%2% 1(<()A .2(5%H/ M.
3. K/#$*# 6#%0") 5%- 6"#".#"$)%&, 6*$2" @"7* 1"*=C*-%0* +"2.1/)A 2"5*,

.1*6.*, 0>H% 5 )*@./, *)1*$%)"2A1* .*)*#*, =/-/) 6"#"0"+()A$&
5>-"2"11>" *=U".)> ($0. #%$/1*.Ê137).
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4%$/1*. 137. !>=*# =(?*5*, )*@.% 6#% 6"#"0"+"1%%

4. :"#"0"$)%)A ./#$*# 0>H% 5 )#"=/"0/I )*@./ 1( 62()". :#% G)*0
5>-"2"11>" *=U".)> =/-/) 6#%5&?(1> . ./#$*#/ 0>H% *)1*$%)"2A1*
5>=#(11*, =(?*5*, )*@.%.

5. '(<()A 2"5/I .1*6./ 0>H% 5 1/<1*, )*@.". F#(D%@"$.%" *=U".)> =/-/)
?(D%.$%#*5(1> 1( 1*5*0 0"$)" 1( 62()".

6. :* ?(5"#H"1%% 6"#"0"+"1%& 1"*=C*-%0* 1(<()A 2"5*, .1*6.*, 0>H% 5
6/$)*0 0"$)" #(=*@", *=2($)%, @)*=> $1&)A 5>-"2"1%" $ *=U".)*5.

:#% 6"#"0"+"1%% *=U".)*5 $ 1%0% -*$)/61> $2"-/I+%" -",$)5%&:

Ñ :*5*#*) 6#*)%5/6* @($*5*, $)#"2." 1( 90 7#(-/$*53Ñ3.2(5%H% $%&704 %
Shift  + $%&704 $**)5")$)5"11*.

Ñ :*5*#*) 6#*)%5/6* @($*5*, $)#"2." 1( 45 7#(-/$*53Ñ3.2(5%H% Ctrl  +
$%&704 % Ctrl  + Shift  + $%&704 $**)5")$)5"11*.

Ñ Q)#(<"1%" 6* *$&0 X % Y3Ñ3.2(5%H% X % Y $**)5")$)5"11*.

!B>D:A9?>:OÑOT$2% $#"-% 5>-"2"11>C *=U".)*5 6#%$/)$)5/I)
6*$(-*@1>" 0"$)(, )* D/1.E%& *)#(<"1%& 6* *$&0 =/-") 1"-*$)/61(.

Ñ :"#"1*$ 1( 6(#1>, $2*,3Ñ3.2(5%H( L .

!B>D:A9?>:OÑO:#% 6"#"0"+"1%% / *=U".)*5 $*C#(1&")$& %C 6#%5&?.( .
E"6&0.

:#% 6"#"0"+"1%% 3D-*=U".)( 6#*%$C*-%) 6#*5"#.( 1( 1(2%@%" ?(?*#(
0"<-/ 1%0 % -#/7%0% 3D-*=U".)(0% 1( 62()", ( )(.<" 1( 6"#"$"@"1%" $ $(0*,
62()*,. T$2% ?(?*# 0"<-/ 6"#"0"+("0>0 *=U".)*0 % -#/7%0 *=U".)*0 1( 62()"
$*$)(52&") 0"1"" 0,25 00, )* *=( *=U".)( 6*-$5"@%5(I)$& ?"2"1>0 E5")*0 ($0.
#%$/1*.Ê138). T$2% 6"#"0"+("0>, *=U".) 6"#"$".(") )"2* 62()>, )*
6*-$5"@%5(")$& )*2A.* $(0 *=U".).
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4%$/1*. 138. '(#/H"1%" 6#(5%2 ?(?*#*5

6.8.5. !B>1;8/9 0FT:/401
! :#*7#(00" -*$)/6"1 #"<%0 Ç6#%5&?.%È . =(?*5>0 )*@.(0 $/+"$)5/I+%C

*=U".)*5 1( 62()". ;(11>, #"<%0 5.2I@(")$& % *).2I@(")$& $*@")(1%"0 .2(5%H
Shift  + E (6#% G)*0 5 $)#*." $*$)*&1%& /.(?(1* )"./+"" $*$)*&1%" -(11*7* #"<%0(:
Ç:#%5&?.%: !.2./!>.2.È).

T$2% -(11>, #"<%0 5.2I@"1, )* 6#% 6#%=2%<"1%% ./#$*#( . =(?*5*, )*@."
/<" $/+"$)5/I+"7* *=U".)( 1( 62()" *)*=#(<(")$& 0(#."# 5 5%-" *.#/<1*$)% ($0.
#%$/1*.Ê139). Q1 *?1(@("), @)* 6#% 1(<()%% 2"5*, .1*6.% 0>H% 5>=#(11*"
-",$)5%" 6#*%?*,-") )*@1* 5 /.(?(11*, 0(#."#*0 =(?*5*, )*@." $/+"$)5/I+"7*
*=U".)(.
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4%$/1*. 139. 9(#."# 6#%5&?.%

:#%5&?.( 5*?0*<1( . $2"-/I+%0 )*@.(0 *=U".)*5 1( 62()":

Ñ .*1E> )#".(;
Ñ $"#"-%1( )#".(;
Ñ E"1)# :Q;
Ñ E"1)# K:;
Ñ /?2>/)*@.% 6*2%7*1( %2% #"7%*1(;
Ñ )*@.( 6#%5&?.% )".$)*5*, #(0.%;
Ñ .*1E> -/7%;
Ñ E"1)# 6*$(-*@1>C 0"$);
Ñ )*@.% .*1)/#( 62()>.

6.8.6. +EB91?>19?>: 0FT:/401
:#% 5>-"2"1%% 1"$.*2A.%C 6*$(-*@1>C 0"$) $)(1*5&)$& -*$)/61>0%

.*0(1-> 5>#(51%5(1%& 5 0"1I Ç./0#1,!*(2#+!/È & Ç6G*#2+!2#+!/È :

Ñ Ç:* 2"5*0/È ( Ctrl  + Shift  + L )3Ñ3#(0.% 5>-"2"11>C :9 5>#(51%5(I)$&
6* 2"5*0/ .#(I $(0*7* 2"5*7* :9 %? 5>-"2"11>C;

Ñ Ç:* 6#(5*0/È ( Ctrl  + Shift  + R)3Ñ3#(0.% 5>-"2"11>C :9 5>#(51%5(I)$&
6* 6#(5*0/ .#(I $(0*7* 6#(5*7* :9 %? 5>-"2"11>C;

Ñ Ç:* 5"#C1"0/È ( Ctrl  + Shift  + T)3Ñ3#(0.% 5>-"2"11>C :9
5>#(51%5(I)$& 6* 5"#C1"0/ .#(I $(0*7* 5"#C1"7* :9 %? 5>-"2"11>C;

Ñ Ç:* 1%<1"0/È ( Ctrl  + Shift  + B)3Ñ3#(0.% 5>-"2"11>C :9
5>#(51%5(I)$& 6* 1%<1"0/ .#(I $(0*7* 1%<1"7* :9 %? 5>-"2"11>C;

Ñ Ç["1)#> 6* 2"5*0/È3Ñ3E"1)#> 5>-"2"11>C :9 5>#(51%5(I)$& 6*
E"1)#/ $(0*7* 2"5*7* :9 %? 5>-"2"11>C;

Ñ Ç["1)#> 6* 6#(5*0/È3Ñ3E"1)#> 5>-"2"11>C :9 5>#(51%5(I)$& 6*
E"1)#/ $(0*7* 6#(5*7* :9 %? 5>-"2"11>C;
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Ñ Ç["1)#> 6* 5"#C1"0/È3Ñ3E"1)#> 5>-"2"11>C :9 5>#(51%5(I)$& 6*
E"1)#/ $(0*7* 5"#C1"7* :9 %? 5>-"2"11>C;

Ñ Ç["1)#> 6* 1%<1"0/È3Ñ3E"1)#> 5>-"2"11>C :9 5>#(51%5(I)$& 6*
E"1)#/ $(0*7* 1%<1"7* :9 %? 5>-"2"11>C.

6.9. "9F049 3 3D-0FT:/49D>
6.9.1. "98D:S:?>: 3D-0FT:/401 ?9 5694:
! :#*7#(00" 6#"-/$0*)#"1 %06*#) 3D-*=U".)*5 1( $2*% 3D Top/Bottom

62()> %? D(,2*5 D*#0()( STEP. ;2& G)*7* 1"*=C*-%0*:

1. :"#",)% 5 #"-(.)*# 62().
2. !>?5()A .*0(1-/ 0"1I Ç.#=4/>/+!/ & 3D ,/%(È  %2% 1(<()A 1( .1*6./

 1( 6(1"2% %1$)#/0"1)*5.
3. !>=#()A 1/<1>, D(,2 $ #($H%#"1%"0 .stp %2% .step % 1(<()A 1( .1*6./

ÇQ).#>)AÈ.

K/#$*# 6#%0") D*#0/ 6"#".#"$)%&, . .*)*#*0/ =/-") 6#%5&?(1(
%06*#)%#/"0(& 3D-0*-"2A ($0. #%$/1*.Ê140).

4%$/1*. 140. 4(?0"+"1%" 3D-*=U".)(

! 6#*E"$$" #(?0"+"1%& -*$)/61> $2"-/I+%" -",$)5%&:

Ñ :*5*#*) 3D-)"2( 6#*)%5 @($*5*, $)#"2.% 1( 90
7#(-/$*53Ñ3.2(5%H( $%&704.
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Ñ :*5*#*) 3D-)"2( 6* @($*5*, $)#"2." 1( 90 7#(-/$*53Ñ3$*@")(1%"
.2(5%H Shift  + $%&704.

Ñ :"#"1*$ 3D-)"2( $ 5"#C1", $)*#*1> 62()> 1( 1%<1II %
1(*=*#*) (*-1*5#"0"11* $ 6"#"1*$*0 1( $2*, 3D
Top/Bottom)3Ñ3.2(5%H( L .

4. :*-)5"#-%)A #(?0"+"1%" 3D-*=U".)( 5 1/<1*, )*@.", 1(<(5 2"5/I
.1*6./ 0>H%.

:*$2" #(?0"+"1%& 3D-*=U".)( . ./#$*#/ 0>H% (5)*0()%@"$.%
6#%5&?>5(")$& $2"-/I+%, G.?"062&# )*, <" 3D-0*-"2%. W)*=> ?(5"#H%)A
#(?0"+"1%" G.?"062&#*5 G)*, 3D-0*-"2%, 1"*=C*-%0* 1(<()A 6#(5/I .1*6./
0>H% %2% Escape .

;2& 5.2I@"1%& % 5>.2I@"1%& *)*=#(<"1%& 3D-*=U".)*5 5 #"-(.)*#" 62()
1"*=C*-%0* 1(<()A $*@")(1%" .2(5%H Shift  + Z .

:#% #(?0"+"1%% 3D-*=U".)( 6#*%$C*-%) 6#*5"#.( 1( 1(2%@%" ?(?*#( 0"<-/
1%0 % -#/7%0% 3D-*=U".)(0% 1( 62()", ( )(.<" 1( 6"#"$"@"1%" $ $(0*, 62()*,.
T$2% ?(?*# 0"<-/ #(?0"+("0>0 *=U".)*0 % $/+"$)5/I+%0 *=U".)*0 1( 62()"
$*$)(52&") 0"1"" 0,25 00, )* *=( *=U".)( 6*-$5"@%5(I)$& ?"2"1>0 E5")*0 ($0.
#%$/1*.Ê141). T$2% #(?0"+("0>, *=U".) 6"#"$".(") )"2* 62()>, )* 6*-$5"@%5(")$&
)*2A.* $(0 *=U".).

4%$/1*. 141. '(#/H"1%" 6#(5%2 ?(?*#*5

6.9.2. R8D:?:?>: 310H341 3D-0FT:/401
:#% 5>-"2"1%% #(?0"+"11*7* 1( 62()" 3D-*=U".)( -*$)/61* %?0"1"1%" "7*

$5*,$)5 1( 6(1"2% ÇJ5*,$)5(È ($0. #%$/1*.Ê142):
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4%$/1*. 142. J5*,$)5( 3D-*=U".)(

Ñ ÇX/YÈ3Ñ3.**#-%1()> 3D-)"2(.
Ñ K1*6.( 3Ñ3D%.$%#/") 6*2*<"1%" 3D-)"2(, 1" 6*?5*2&& "7* 6"#"0"+()A

1( 62()".
Ñ Ç:*5*#*) 6* X/Y/ZÈ3Ñ3/7*2 6*5*#*)( 3D-)"2( *)1*$%)"2A1* *$% X/Y/Z

$**)5")$)5"11*.
Ñ Ç!>$*)( 6*-U"0(È3Ñ3$0"+"1%" 3D-)"2( 6* *$% Z *)1*$%)"2A1*

1(@(2A1*, )*@.%. ;*6/$)%0> *)#%E()"2A1>" ?1(@"1%&.
Ñ ÇN-"1)%D%.()*#È3Ñ36#*%?5*2A1*" 1(%0"1*5(1%" 3D-*=U".)( -2&

/-*=$)5( 6*%$.(. :* /0*2@(1%I 6#%$5(%5(")$& %0& STEP-D(,2(, %?
.*)*#*7* =>2 %06*#)%#*5(1 3D-*=U".).

Ñ ÇJ)*#*1( #(?0"+"1%&È3Ñ3$)*#*1( 62()>, 1( .*)*#*, #(?0"+"1 3D-*=U".).
Ñ ÇJ2*,È3Ñ3$2*, #($6*2*<"1%& 3D-*=U".)(. ;*$)/61> $2*% 3D Top % 3D

Bottom, ( )(.<" 0"C(1%@"$.%" $2*%.
Ñ Ç'"6#*?#(@1*$)AÈ3Ñ3$)"6"1A 6*2/6#*?#(@1*$)% 3D-)"2(, 6*?5*2&I+(&

5%-")A *=U".)>, #($6*2*<"11>" 6*- 1%0.
Ñ ÇN0& D(,2(È3Ñ3%0& *#%7%1(2A1*7* STEP-D(,2(, %? .*)*#*7* =>2(

%06*#)%#*5(1( -(11(& 3D-0*-"2A.

6.10. */350B4 1 M9H6E
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6.10.1. -0829?>: Gerber-M9H601 > M9H601 31:B601/>
! :#*7#(00" 6#"-/$0*)#"1 G.$6*#) $2*"5 5 Gerber-D(,2> % D*#0%#*5(1%"

D(,2( $5"#2*5.% NC Drill. ;2& D*#0%#*5(1%& D(,2*5 -(11>C )%6*5 1"*=C*-%0*:

1. :"#",)% 5 #"-(.)*# 62().
2. !>?5()A .*0(1-/ 0"1I "#$% & "#$%G 0%@ :*(!=2(08,2# & Gerbers ! NC

Drill .

4%$/1*. 143. 9"1I ÇL(,2È Y ÇL(,2> -2& 6#*%?5*-$)5(È

Q)*=#(?%)$& -*6*21%)"2A1*" *.1* Ç'($)#*,.% 5>5*-( D(,2*5 -2&
6#*%?5*-$)5(È, 7-" 0*<1* ?(-()A $2"-/I+%" 6(#(0")#> G.$6*#)%#/"0>C D(,2*5:

4%$/1*. 144. Q.1* Ç'($)#*,.% 5>5*-( D(,2*5 -2& 6#*%?5*-$)5(È
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Ñ ÇGerbers RS-274XÈ3Ñ35.2I@(") G.$6*#) Gerber-D(,2*5 $2*"5.
Ñ :#% (.)%51*0 6(#(0")#" 5 )(=2%E" $1%?/ 0*<1* 5>=#()A $2*%,

6*-2"<(+%" G.$6*#)/. '(6#*)%5 .(<-*7* $2*& /.(?(1* 1(?5(1%"
D(,2(, 5 .*)*#>, *1 =/-") G.$6*#)%#*5(1.

Ñ ÇL(,2> $5"#2*5.% (NC Drill)È3Ñ35.2I@(") G.$6*#) D(,2*5 $5"#2*5.%.
Ñ :#% (.)%51*0 6(#(0")#" 5 )(=2%E" $1%?/ 0*<1* 5>=#()A 6(#>

$5"#2*5.%, 6*-2"<(+%" G.$6*#)/. '(6#*)%5 .(<-*, 6(#> /.(?(1*
1(?5(1%" D(,2(, 5 .*)*#>, *1( =/-") G.$6*#)%#*5(1(.

Ñ ÇQ)-"2A1>" D(,2> -2& 0")(22%?%#*5(11>C %
1"0")(2%?%#*5(11>C *)5"#$)%,È3Ñ36#% (.)%51*0 6(#(0")#"
.(<-(& 6(#( $5"#2*5.% =/-") #(?-"2"1( 1( -5( *)-"2A1>C D(,2(:
Plated -2& 0")(22%?%#*5(11>C *)5"#$)%, % Non-Plated -2&
1"0")(22%?%#*5(11>C.

Ñ :(#(0")# Ç! (#C%5È 5 *=2($)% Ç:*0"$)%)A D(,2>È3Ñ3G.$6*#)%#/"0>"
D(,2> =/-/) /6(.*5(1> 5 ZIP-(#C%5 $ %0"1"0 6#*".)(.

:#% 1(<()%% 1( .1*6./ ÇJ*?-()AÈ 6#*%?*,-") G.$6*#) 5>=#(11>C D(,2*5 5
6*-6(6./ Gerbers  51/)#% 6(6.%, 5 .*)*#*, #($6*2*<"1 6#*".).

6.10.2. -0829?>: M9H69 Pick&Place 26; 349?/9-
B93349?01S>/9 /0D50?:?401
;2& D*#0%#*5(1%" D(,2( Pick&Place 1"*=C*-%0*:

1. :"#",)% 5 #"-(.)*# 62().
2. !>?5()A .*0(1-/ 0"1I "#$% & "#$%G 0%@ :*(!=2(08,2# & Pick&Place.

4%$/1*. 145. 9"1I ÇL(,2È Y ÇL(,2> -2& 6#*%?5*-$)5(È

Q)*=#(?%)$& -*6*21%)"2A1*" *.1* Ç'($)#*,.% 5>5*-( 5 D(,2 Pick&PlaceÈ,
7-" 6#"-$)(52"1( )(=2%E( $* $6%$.*0 .*06*1"1)*5, .*)*#>" =/-/) G.$6*#)%#*5(1>
5 D(,2, ( )(.<" $2"-/I+%" 1($)#(%5("0>" 6(#(0")#>:
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4%$/1*. 146. Q.1* Ç'($)#*,.% 5>5*-( 5 D(,2 Pick&PlaceÈ

Ñ ! *=2($)% Ç:(#(0")#>È 5 2"5*, @($)% *.1( 0*<1* *)0")%)A 6(#(0")#>
G2"0"1)*5 $C"0>, .*)*#>" =/-/) *)#(<"1> 5 G.$6*#)%#/"0*0 D(,2". :#%
G)*0 5>.2I@"1%" 6(#(0")#( )(.<" $.#>5(") "7* %? )(=2%E> 5 6#(5*,
@($)% *.1(.

Ñ K1*6.( 3Ñ36*?5*2&") 5.2I@%)A %2% 5>.2I@%)A *)*=#(<"1%" *=2($)%
Ç:(#(0")#>È.

Ñ Q=2($)A ÇK*06*1"1)>È3Ñ3.1*6.% Ç!"#C1%"È % Ç'%<1%"È 6*?5*2&I)
%$.2I@%)A %? G.$6*#)%#/"0*7* D(,2( .*06*1"1)>, #($6*2*<"11>" 1(
5"#C1"0 %2% 1%<1"0 $2*" $**)5")$)5"11*.

Ñ Ç4(?-"2%)"2AÈ3Ñ36*?5*2&") 5>=#()A $%05*2, #(?-"2&I+%, E"2/I %
-#*=1/I @($)A 5 @%$2*5>C ?1(@"1%&C.

Ñ ÇL(,2È3Ñ36*?5*2&") 5>=#()A D*#0() G.$6*#)%#/"0*7* D(,2(: TXT %2%
CSV.

Ñ K1*6.% Ç4(?0"# 62()>È % ÇM(7*2*5*.È3Ñ36*?5*2&I) %$.2I@%)A %?
G.$6*#)%#/"0*7* D(,2( #(?0"# 62()> % ?(7*2*5.% $)*2=E*5.

Ñ K1*6.( Ç!>#(51%5(1%"È3Ñ36#%0"1&") 5>#(51%5(1%" . ?1(@"1%&0 5
G.$6*#)%#/"0*0 D(,2" 6* $)*2=E(0.

:* 1(<()%I 1( .1*6./ Ç8.$6*#)È 5 6*-6(6." PnP 51/)#% 6(6.%, 5 .*)*#*,
#($6*2*<"1 6#*".), =/-") $*?-(1 D(,2 5>=#(11*7* D*#0()( $ %0"1"0
<2"/(0,&.",/0 /-304/5>_<67&-,"80,/0 /-304/5> .

6.10.3. */350B4 D02:6> 1 STEP-M0BD94
:#*7#(00( 6*?5*2&") G.$6*#)%#*5()A 0*-"2A 6"@()1*7* /?2( 5 1",)#(2A1>,

D*#0() *=0"1( -(11>0% STEP. 9*-"2A 0*<") =>)A G.$6*#)%#*5(1( .(. $=*#*@1(&
"-%1%E(, 7-" .(<->, .*06*1"1) % $(0( 62()( 6#"-$)(52&I) $*=*, *)-"2A1>"
-")(2%. P(.<" 0*<") =>)A 6#*%?5"-"1 G.$6*#) "-%1*, 0*-"2%, 5 .*)*#*,
.*06*1"1)> % 62()( 6#"-$)(52&I) $*=*, *-1/ 01*7*)"2A1/I -")(2A.
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