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4C( 2;@G:>.'` SA'O.'> 7/9 fA8AO'A9AÈ Y78./>3/ D( 4%&(!(3..J-(#3/(!DJ$-( W.'83/p d38.B0

Y?]` =---(
A73# "@. .<3::3E3>B E78G.: 3/ >@. >7O8. O.8AQ 7'. '.;A'9.9 G:3/6 7 :@A'>Q7E. \2d_
;7<.'7( "@. E78G.: :@AG89 O. '.67'9.9 7: '.;A<<./97>3A/: A/8B 7/9 G:.9 Q3>@
;7G>3A/(

>:=> 5'6*#"
5'6*# >:=: "p "A>78 :H.;>'G<& 2dp =v# |<& 5dp Lv4C |<` 55dp I(#v=- |<& 4p a7>.'378& =p 2H.;3N3;7>3A/&
,p".<H.'7>G'. 3/ [?& Cp 2H.;>'G<& #p M<3::3E3>Bp IpF.N.'./;.

: > 0 B E G
,a >BH. ,# Y3/B8 .8.;>'3;78

>7H. \:.E.'78
;A8A':_

{ L- 5d � -($I 4,

,a >BH. LL W87;X E3/B8 .8.;>'30
;78 >7H.

{ 4-# 5d � -($I 4,

,a >BH. LL W87;X E3/B8 .8.;>'30
;78 >7H.

{ 4-# ad { -($I 4,

,a >BH. 2GH.' ,,
s

W87;X E3/B8 .8.;>'30
;78 >7H.

{ L- 5d � -($I 4,

)8G<3/G< 7/A93^.9 :@..> 4-- " -(## =
)8G<3/G< 7/A93^.9` O87;X`

9G88
%- 2d -(I% $

)8G<3/G< 7/A93^.9` O87;X`
9G88

%- 5d -($# $

)8G<3/G< 7/A93^.9` 836@>
6'7B̀ 9G88

%- 2d -(I4 $

!"##$%$#& '( )*+,#%-$+,#%-$& ./012 4C,



Q&4""4K43@ 3'6*#">:

5'6*# >:=: "p "A>78 :H.;>'G<& 2dp =v# |<& 5dp Lv4C |<` 55dp I(#v=- |<& 4p a7>.'378& =p 2H.;3N3;7>3A/&
,p".<H.'7>G'. 3/ [?& Cp 2H.;>'G<& #p M<3::3E3>Bp IpF.N.'./;. \;A/>3/G.9_

: > 0 B E G
)8G<3/G< 7/A93^.9` 836@>

6'7B̀ 9G88
%- 5d -($% $

)8G<3/G< 7: '.;.3E.9` H87>. 4-- " -(-$ C
)8G<3/G< 7: '.;.3E.9`

:@..>
4-- " -(-$ =

)8G<3/G< ;7:>` O87:>
;8.7/.9

%- 2d -(C% $

)8G<3/G< ;7:>` O87:>
;8.7/.9

%- 5d -(CI $

)8G<3/G< 93HH.9 3/ ]SZ,`
H87>.

4-- " -(-# C

)8G<3/G< NA38 =% 4- |< -(-C ,
)8G<3/G< NA38 =% , |< -(-$ ,
)8G<3/G< AV393^.9` :>'A/68B #-v#-- " -(=v-(, 4
)8G<3/G< HA83:@.9 #-v4-- " -(-Cv-(-I 4
)8G<3/G< HA83:@.9 H87>. 4-- " -(-# C
)8G<3/G< HA83:@.9` :@..> 4-- " -(-# =
)8G<3/G< 'AG6@ :G'N7;. =-v#- " -(-Iv-(-% 4
)8G<3/G< 'AG6@./.9 =% 4- |< -(4L ,
)8G<3/G< 'AG6@./.9 =% , |< -(=L ,
)8G<3/G< :@..>` C :7<H8.:

93NN.'./>8B
:;'7>;@.9

%- 2d -(-#v-(-L $

)8G<3/G< :@..>` C :7<H8.:
93NN.'./>8B
:;'7>;@.9

%- 5d -(-,v-(-I $

)8G<3/G< E7;GG<
9.HA:3>.9

=- " -(-C =

)8G<3/G< Q.7>@.'.9`
@.7E38B

4% 2d -(L,v-($C #

)8G<3/G< O'A/^. =- " -(I- 4
)8G<3/G<
@B9'AV39.

HAQ9.' " -(=L 4

)8G<3/G< AV39. 7;>3E7>.9` HAQ9.' " -(CI 4
)8G<3/G< AV39. HG'.` HAQ9.'

\78G<3/7_
" -(4I 4

):O.:>A: OA7'9 =- " -($I 4
):O.:>A: N7O'3; " -(%L 4
):O.:>A: N8AA' >38. ,# 2d -($C %
):O.:>A: H7H.' C-vC-- " -($,v-($# 4
):O.:>A: HAQ9.' " -(C-v-(I- 4
):O.:>A: :87>. =- " -($I 4
):H@78> H7E3/6 C 55d -($I% L
W'7:: 9G88` >7'/3:@.9 =-v,#- " -(== 4
W'7:: AV393^.9 4-- " -(I4 =
W'7:: AV393^.9 %- 2d -(-Cv-(-$ $
W'7:: AV393^.9 %- 5d -(-,v-(-% $
W'7:: AV393^.9 7> I--[? =--vI-- " -(#$v-(I4 4

!"##$%$#& '( )*+,#%-$+,#%-$& ./012 4CC



Q&4""4K43@ 3'6*#">:

5'6*# >:=: "p "A>78 :H.;>'G<& 2dp =v# |<& 5dp Lv4C |<` 55dp I(#v=- |<& 4p a7>.'378& =p 2H.;3N3;7>3A/&
,p".<H.'7>G'. 3/ [?& Cp 2H.;>'G<& #p M<3::3E3>Bp IpF.N.'./;. \;A/>3/G.9_

: > 0 B E G
W'7:: HA83:@.9 =-- " -(-, 4
W'7:: HA83:@.9` @36@8B 4-- " -(-, =
W'7:: 'GOO.9 Q3>@ L-0

6'3> .<.'B
=- " -(=- =

W'7:: :@..>` 'A88.9 =- " -(-I 4
W'7:: :@..>` QA'X.9

Q3>@ .<.'B
=- " -(= 4

W'3;X 78G<3/7 4% 2d -(IL #
W'3;X ;A<<A/ 4% 2d -(LIv-(L4 #
W'3;X P3/7: :383;7`

687^.9` 'AG6@
44-- " -(L# 4

W'3;X P3/7: :383;7`
'.N'7;>A'B

4--- " -(II 4

W'3;X P3/7: :383;7` G/0
687^.9` 'AG6@

4--- " -(L- 4

W'3;X N3'.O'3;X 4% 2d -(IL #
W'3;X N3'.;87B 4--- " -(%# 4
W'3;X N3'.;87B 4=-- " -(#$ 4
W'3;X N3'.;87B =- " -(L# 4
W'3;X <7:A/'B ,# 2d -($C %
W'3;X <7:A/'B̀

H87:>.'.9
=- " -($C 4

W'3;X '.9` ;A<<A/ =- " -($, =
W'3;X '.9` 'AG6@ =- " -(LLv-($, 4
W'3;X '.N'7;>A'B̀

;A'G/9G<
4--- " -(CI 4

W'3;X '.N'7;>A'B̀
<76/.:3>.

4---v4,-- " -(,L 4

W'3;X '.N'7;>A'B̀
:>'A/68B '7937>3/6

#--v4--- " -(Lv-($ 4

W'3;X '.N'7;>A'B̀ Q.7X8B
'7937>3/6

#--v4--- " -(I#v-(%# 4

W'3;X :383;7` $#~ 23Z= 4=,- " -(II 4
W'3;X :3883<7/3>.` ,,~

23Z=` IC~ )8=Z,
4#-- " -(=$ 4

W'3;X Q7>.'H'AAN 4% 2d -(L% #
W'A/^. H@A:H@A' O'A/^. %- 2d -(-L $
W'A/^. H@A:H@A' O'A/^. %- 5d -(-I $
W'A/^. HA83:@.9 #- " -(4 4
W'A/^. HA'AG:` 'AG6@ #-v4#- " -(## 4
W'A/^. HAQ9.' " -(%Iv-(L- 4
?7'OA/ ;7/98. :AA> =- " -($# =
?7'OA/ ;@7';A78 HAQ9.' " -($I 4
?7'OA/ 6'7H@3>. HAQ9.' " -($% 4
?7'OA/ 6'7H@3>.` N38.9

:G'N7;.
=- " -($L =

?7'OA/ 87<HO87;X =-vC-- " -($#v-($% 4

!"##$%$#& '( )*+,#%-$+,#%-$& ./012 4C#



Q&4""4K43@ 3'6*#">:

5'6*# >:=: "p "A>78 :H.;>'G<& 2dp =v# |<& 5dp Lv4C |<` 55dp I(#v=- |<& 4p a7>.'378& =p 2H.;3N3;7>3A/&
,p".<H.'7>G'. 3/ [?& Cp 2H.;>'G<& #p M<3::3E3>Bp IpF.N.'./;. \;A/>3/G.9_

: > 0 B E G
?@3HOA7'9 G/>'.7>.9 =- 2d -($- I
?@'A<3G< HA83:@.9 #- " -(4- 4
?@'A<3G< HA83:@.9 #--v4--- " -(=Lv-(,L 4
?87B N3'.9 %- " -($4 4
?8A>@ O87;X =- " -($L 4
?A/;'.>. =- " -($= =
?A/;'.>. 9'B ,I 2d -($# %
?A/;'.>. 'AG6@ 4% 2d -($% #
?A/;'.>. Q78XQ7B # 55d -($%C L
?AHH.' ;A<<.';378`

OG'/3:@.9
=- " -(-% 4

?AHH.' .8.;>'A8B>3;` ;7'.0
NG88B HA83:@.9

L- " -(-4L 4

?AHH.' .8.;>'A8B>3;`
HA83:@.9

v,C " -(--I C

?AHH.' <A8>./ 44--v4,-- " -(4,v-(4# 4
?AHH.' AV393^.9 #- " -(Iv-(% 4
?AHH.' AV393^.9 >A

O87;X/.::
" -(LL 4

?AHH.' AV393^.9` O87;X =% " -(%L C
?AHH.' AV393^.9` @.7E38B =- " -(%L =
?AHH.' HA83:@.9 #-v4-- " -(-= 4
?AHH.' HA83:@.9 4-- " -(-, =
?AHH.' HA83:@.9`

;A<<.';378
=% " -(-, C

?AHH.' HA83:@.9`
<.;@7/3;78

== " -(-4# C

?AHH.' HG'.` ;7'.NG88B
H'.H7'.9 :G'N7;.

== " -(--L C

?AHH.' :;'7H.9 =% " -(-% C
?AHH.' 93AV39. HAQ9.' " -(LC 4
?AHH.' AV39. '.9` HAQ9.' " -(%- 4
MOA/3>. " -(L$ 4
M<.'B ;A7':. L- " -(L# 4
M/7<.8 =- " -($ 4
M/7<.8 87;TG.' =- " -(L#v-($# 4
U3O.' OA7'9 @7'9` G/>'.7>.9 =- 2d -(L# I
U3O.' OA7'9 <7:A/3>. %- 2d -(%# $
U3O.' OA7'9 <7:A/3>. %- 5d -(LL $
U3O.' OA7'9 H7'>3;8. OA7'9 %- 2d -(%% $
U3O.' OA7'9 H7'>3;8. OA7'9 %- 5d -(L$ $
U3O.' OA7'9 HA'AG:` G/>'.7>.9 =- 2d -(L# I
D87:: H7/. \N8A7>
687::_

/A/0;A7>.9 =- 5d -($% 4C

DA89 HA83:@.9 4,- " -(-4L 4

!"##$%$#& '( )*+,#%-$+,#%-$& ./012 4CI



Q&4""4K43@ 3'6*#">:

5'6*# >:=: "p "A>78 :H.;>'G<& 2dp =v# |<& 5dp Lv4C |<` 55dp I(#v=- |<& 4p a7>.'378& =p 2H.;3N3;7>3A/&
,p".<H.'7>G'. 3/ [?& Cp 2H.;>'G<& #p M<3::3E3>Bp IpF.N.'./;. \;A/>3/G.9_

: > 0 B E G
DA89 HA83:@.9` ;7'.NG88B =--vI-- " -(-=v-(-, 4
DA89 HA83:@.9` @36@8B 4-- " -(-= =
D'7/3>. HA83:@.9 =- 55d -(LC$ L
D'7/3>. 'AG6@ =4 55d -(L%$ L
D'7/3>. 'AG6@` C 93NN.'./>

:7<H8.:
%- 2d -($#v-($% $

D'7/3>. 'AG6@` C 93NN.'./>
:7<H8.:

%- 5d -(%%v-(L% $

DBH:G< =- " -(Lv-($ 4
R;.p 2.. d7>.'
R'A/ 7/9 :>..8 ;A89 'A88.9 %- 2d -(=- $
R'A/ 7/9 :>..8 ;A89 'A88.9 %- 5d -(-$ $
R'A/ 7/9 :>..8 ;AE.'.9 Q3>@ '.9

'G:>
=- " -(I4v-(L# 4

R'A/ 7/9 :>..8 .8.;>'A8B>3; 4-- " -(-# C
R'A/ 7/9 :>..8 .8.;>'A8B>3; == " -(-# C
R'A/ 7/9 :>..8 .8.;>'A8B>3; =I- " -(-% C
R'A/ 7/9 :>..8 .8.;>'A8B>3;` ;7'.0

NG88B HA83:@.9
4%#v==# " -(-#v-(-I 4

R'A/ 7/9 :>..8 N'.:@8B QA'X.9
Q3>@ .<.'B

=- " -(=C 4

R'A/ 7/9 :>..8 6'AG/9 :@..> $#-v44-- " -(##v-(I4 4
R'A/ 7/9 :>..8 @.7E38B 'G:>.9

:@..>
=- " -(I$ =

R'A/ 7/9 :>..8 @A> 'A88.9 4,- " -(I- 4
R'A/ 7/9 :>..8 @A> 'A88.9 =- " -(%% 4
R'A/ 7/9 :>..8 AV393^.9 4-- " -(%C C
R'A/ 7/9 :>..8 AV393^.9 4-- " -(%C 4
R'A/ 7/9 :>..8 AV393^.9 4==% " -(L$ C
R'A/ 7/9 :>..8 AV393^.9 4=#v#=# " -(%Lv-(L= 4
R'A/ 7/9 :>..8 AV393^.9 =-- " -(%$ =
R'A/ 7/9 :>..8 AV393^.9 =--vI-- " -(L- 4
R'A/ 7/9 :>..8 AV393^.9 :>'A/68B #- " -(LL 4
R'A/ 7/9 :>..8 AV393^.9 :>'A/68B #-- " -($L 4
R'A/ 7/9 :>..8 HA83:@.9 4-- " -(-% =
R'A/ 7/9 :>..8 HA83:@.9 C--v4--- " -(4Cv-(,L 4
R'A/ 7/9 :>..8 HA83:@.9 :@..> %#-v4-#- " -(#=v-(#I 4
R'A/ 7/9 :>..8 'A88.9 :@..> #- " -(#I 4
R'A/ 7/9 :>..8 'A88.9` N'.:@8B =- " -(=C 4
R'A/ 7/9 :>..8 'AG6@` H87/.

:G'N7;.
#- " -($#v-($L 4

R'A/ 7/9 :>..8 'G:>.9 '.9` :@..> == " -(I$ C
R'A/ 7/9 :>..8 'G:>.9` @.7E38B 4% 2d -($I #
R'A/ 7/9 :>..8 'G:>B̀ '.9 =- " -(I$ 4
R'A/ 7/9 :>..8 :@3/B AV39. 87B.'`

:@..>`
=- " -(L= 4

!"##$%$#& '( )*+,#%-$+,#%-$& ./012 4C%



Q&4""4K43@ 3'6*#">:

5'6*# >:=: "p "A>78 :H.;>'G<& 2dp =v# |<& 5dp Lv4C |<` 55dp I(#v=- |<& 4p a7>.'378& =p 2H.;3N3;7>3A/&
,p".<H.'7>G'. 3/ [?& Cp 2H.;>'G<& #p M<3::3E3>Bp IpF.N.'./;. \;A/>3/G.9_

: > 0 B E G
R'A/ 7/9 :>..8 :@3/B̀ .>;@.9 4#- " -(4I 4
R'A/ 7/9 :>..8 Q'AG6@>` ;7'.NG88B

HA83:@.9
C-v=#- " -(=L 4

R'A/ 678E7/3^.9 @.7E38B AV393^.9 %- 2d -(IC $
R'A/ 678E7/3^.9 @.7E38B AV393^.9 %- 5d -(L# $
R'A/ 678E7/3^.9 :@..> $= " -(-% C
R'A/ 678E7/3^.9 :@..>` OG'/3:@.9 ,- " -(=, 4
R'A/ 678E7/3^.9 :@..>` AV393^.9 =- " -(=L 4
R'A/ >3//.9 :@..> =C " -(-IC C
R'A/` ;7:> ;7:>3/6 #- " -(L4 4
R'A/` ;7:> 3/6A>: 4--- " -($# 4
R'A/` ;7:> 83TG39 4,-- " -(=L 4
R'A/` ;7:> <7;@3/.9 L--v4--- " -(I-v-(%- 4
R'A/` ;7:> AV393^.9 4-- " -(IC =
R'A/` ;7:> AV393^.9 =I- " -(II C
R'A/` ;7:> AV393^.9 ,L " -(I, C
R'A/` ;7:> AV393^.9 #,L " -(%I C
R'A/` ;7:> AV393^.9 7> I--[? =--vI-- " -(ICv-(%L 4
R'A/` ;7:> HA83:@.9 =-- " -(=4 4
R'A/` ;7:> HA83:@.9 ,L " -(=4 C
R'A/` ;7:> HA83:@.9 C- " -(=4 =
R'A/` ;7:> G/QA'X.9 $--v44-- " -(L%v-($# 4
f'B8A/ 18>'70N87>
O87;X 4I-=

U87> O87;X FAA< >.<H.'70
>G'. GH >A 4%#

5d � -($I 4=

f'B8A/ 18>'70N87>
O87;X 4I-=

U87> O87;X FAA< >.<H.'70
>G'. GH >A 4%#

ad � -($% 4=

57;TG.' , ;A8A': :H'7B.9
A/ )8G<3/G<

%- 2d -(#-v-(#, $

57;TG.' , ;A8A': :H'7B.9
A/ )8G<3/G<

%- 5d -($=v-($C $

57;TG.' )8G<3/G< A/
'AG6@ :G'N7;.

=- " -(C 4

57;TG.' O7X.83>. L- " -(L, 4
57;TG.' O87;X` 9G88 C-v4-- " -($Iv-($L 4
57;TG.' O87;X` <7>>. 4-- " -($% =
57;TG.' O87;X` :@3/B̀

:H'7B.9 A/ 3'A/
=- " -(L% 4

57;TG.' @.7>v'.:3:>7/> 4-- " -($= 4
57;TG.' Q@3>. 4-- " -($= =
57;TG.' Q@3>. C-v4-- " -(Lv-($# 4
5.79 AV393^.9 7> =--[? =-- " -(I, 4
5.79 AV393^.9` 6'7B =- " -(=L 4
5.79 AV393^.9` 6'7B == " -(=L C
5.79 :@3/B =#- " -(-L 4

!"##$%$#& '( )*+,#%-$+,#%-$& ./012 4CL



Q&4""4K43@ 3'6*#">:

5'6*# >:=: "p "A>78 :H.;>'G<& 2dp =v# |<& 5dp Lv4C |<` 55dp I(#v=- |<& 4p a7>.'378& =p 2H.;3N3;7>3A/&
,p".<H.'7>G'. 3/ [?& Cp 2H.;>'G<& #p M<3::3E3>Bp IpF.N.'./;. \;A/>3/G.9_

: > 0 B E G
5.79 G/AV393^.9`

HA83:@.9
4-- " -(-# C

5.79 '.9 4-- " -($, C
5.79 '.9` HAQ9.' 4-- " -($, 4
5.7>@.' >7//.9 " -(%#v-(L- 4
53<. " -(,v-(C 4
a76/.:3G< == " -(-% C
a76/.:3G< =I- " -(4, C
a76/.:3G< #,L " -(4L C
a76/.:3G< HA83:@.9 =- " -(-% =
a76/.:3G<
HAQ9.'

" -(LI 4

aA8BO9./G< 4#--v==-- " -(4$v-(=I 4
aA8BO9./G< I--v4--- " -(-Lv-(4, 4
aA8BO9./G< N387<./> %--v=#-- " -(4v-(, 4
aA'>7' 4% 2d -(L% #
aA'>7' 9'B ,I 2d -($C %
S.V>.8 Y.8E.>
L440=4 W87;X

U87> O87;X vI-v4#- 5d � -($% 4- 7/9
44

S3;@'A<. 'A88.9 %-- " -(=# 4
S3;@'A<. :7/9O87:>.9 %-- " -(%- 4
S3;@'A<. Q3'.` ;8.7/ #- " -(I# 4
S3;@'A<. Q3'.` ;8.7/ #--v4--- " -(%4v-(%$ 4
S3;@'A<. Q3'.` AV393^.9 #-v#-- " -($#v-($L 4
S3;X.8 O'36@> <7>>. 4== " -(-C4 C
S3;X.8 ;A<<.';3788B

HG'.` HA83:@.9
4-- " -(-C# 4

S3;X.8 ;A<<.';3788B
HG'.` HA83:@.9

=--vC-- " -(-%v-(-$ 4

S3;X.8 .8.;>'A8B>3; == " -(-C C
S3;X.8 .8.;>'A8B>3; =I- " -(-% C
S3;X.8 .8.;>'A8B>3; ,L " -(-I C
S3;X.8 .8.;>'A8B>3; #,L " -(4- C
S3;X.8 .8.;>'AH87>.9 A/

3'A/` HA83:@.9
== " -(-C# C

S3;X.8 .8.;>'AH87>.9 A/
3'A/` G/HA83:@.9

=- " -(44v-(C- 4

S3;X.8 .8.;>'AH87>.9 A/
3'A/` G/HA83:@.9

== " -(44 C

S3;X.8 .8.;>'AH87>.9`
HA83:@.9

=- " -(-# =

S3;X.8 AV393^.9 4==% " -(L# C
S3;X.8 AV393^.9 =-- " -(,% =
S3;X.8 AV393^.9 ==% " -(,% C
S3;X.8 AV393^.9 7> I--[? =--vI-- " -(,%v-(CL 4
S3;X.8 HA83:@.9 4== " -(-C# C

!"##$%$#& '( )*+,#%-$+,#%-$& ./012 4C$



Q&4""4K43@ 3'6*#">:

5'6*# >:=: "p "A>78 :H.;>'G<& 2dp =v# |<& 5dp Lv4C |<` 55dp I(#v=- |<& 4p a7>.'378& =p 2H.;3N3;7>3A/&
,p".<H.'7>G'. 3/ [?& Cp 2H.;>'G<& #p M<3::3E3>Bp IpF.N.'./;. \;A/>3/G.9_

: > 0 B E G
S3;X.8 Q3'. =--v4--- " -(4v-(= 4
S3;X.8 AV39. 4---v4=#- " -(%#v-(LI 4
S3;X.8 AV39. #--vI#- " -(#=v-(#$ 4
Z38` 8GO'3;7>3/6 -(-=# << N38< =- " -(=% =
Z38` 8GO'3;7>3/6 -(-#- << N38< =- " -(CI =
Z38` 8GO'3;7>3/6 -(4=# << N38< =- " -(%= =
Z38` 8GO'3;7>3/6 N38< A/ S3 O7:.p

S3 O7:. A/8B
=- " -(-# =

Z38` 8GO'3;7>3/6 >@3;X ;A7>3/6 =- " -(L= =
K73/> L 93NN.'./> ;A8A':

7/9 TG783>3.:
%- 2d -(LLv-($I $

K73/> L 93NN.'./> ;A8A':
7/9 TG783>3.:

%- 5d -($=v-($C $

K73/> )8G<3/G<` E7'30
AG: 76.:

#-v4-- " -(=%v-(I% 4

K73/> ;79<3G< B.88AQ " -(=Lv-(,, 4
K73/> ;@'A<. 6'../ " -(I#v-(%- 4
K73/> ;AO78> O8G. " -(%v-(L 4
K73/> A38 4% 2d -(L% #
K73/> A38 O7:.9` 7E.'0

76. AN 4I ;A8A':
4-- " -($C =

K73/> A38` O87;X N87> =- 2d -($C I
K73/> A38` O87;X 68A:: =- 2d -($= I
K73/> A38` 6'7B N87> =- 2d -($% I
K73/> A38` 6'7B 68A:: =- 2d -($I I
K73/> A38` E7'3AG: ;A8A': 4-- " -($=v-($I 4
K73/> H87:>3;` O87;X =- 2d -($# I
K73/> H87:>3;` Q@3>. =- 2d -(LC I
K7H.' C 93NN.'./> ;A8A': %- 2d -(ILv-(%C $
K7H.' C 93NN.'./> ;A8A': %- 5d -($=v-($C $
K7H.' O87;X " -($- 4
K7H.' O87;X` 9G88 " -($C 4
K7H.' O87;X` 9G88 %- 2d -(LI $
K7H.' O87;X` 9G88 %- 5d -(L$ $
K7H.' O8G.` 97'X " -(LC 4
K7H.' ;A7>.9 Q3>@ O87;X

87;TG.'
" -($, 4

K7H.' 6'../ " -(L# 4
K7H.' '.9 " -(%I 4
K7H.' Q@3>. =- " -(%v-($ 4
K7H.' Q@3>. OA/9 =- " -($, =
K7H.' Q@3>.` , 93NN.'./>

68A::.:
%- 2d -(%Iv-(%L $

K7H.' Q@3>.` , 93NN.'./>
68A::.:

%- 5d -(LLv-($- $

!"##$%$#& '( )*+,#%-$+,#%-$& ./012 4#-



Q&4""4K43@ 3'6*#">:

5'6*# >:=: "p "A>78 :H.;>'G<& 2dp =v# |<& 5dp Lv4C |<` 55dp I(#v=- |<& 4p a7>.'378& =p 2H.;3N3;7>3A/&
,p".<H.'7>G'. 3/ [?& Cp 2H.;>'G<& #p M<3::3E3>Bp IpF.N.'./;. \;A/>3/G.9_

: > 0 B E G
K7H.' B.88AQ " -(%= 4
K87:>.' 4% 2d -(LI #
K87:>.' H87:>.'OA7'9`

G/>'.7>.9
=- 2d -($- I

K87:>.' 'AG6@ ;A7> =- " -($4 =
K87:>3; 687:: N3O'. 87<30

/7>. \H'3/>.9 ;3';(
OA7'9_

%- 2d -($C $

K87:>3; 687:: N3O'. 87<30
/7>. \H'3/>.9 ;3';(
OA7'9_

%- 5d -($4 $

K87:>3; HA8BG'.>@7/. 3:A0
87>3A/ OA7'9

%- 5d -(## $

K87:>3; HA8BG'.>@7/. 3:A0
87>3A/ OA7'9

%- 2d -(=$ $

K87:>3; KY?` H87:>3; N8AA'`
9G88` :>'G;>G'.9

%- 2d -($C $

K87:>3; KY?` H87:>3; N8AA'`
9G88` :>'G;>G'.9

%- 5d -($, $

K87>3/G< 4-- " -(-# C
K87>3/G< 4---v4#-- " -(4Cv-(4L 4
K87>3/G< 4-$C " -(4L C
K87>3/G< 4% " -(-4I C
K87>3/G< == " -(-, C
K87>3/G< =I- " -(-I C
K87>3/G< #,L " -(4- C
K87>3/G< HG'.` HA83:@.9 =--vI-- " -(-#v-(4- 4
K87>3/G< '3OOA/ $--v44-- " -(4=v-(4% 4
K87>3/G< Q3'. 4C-- " -(4L 4
K87>3/G< Q3'. #--v4--- " -(4-v-(4I 4
K87>3/G< Q3'. #-v=-- " -(-Iv-(-% 4
KA';.873/ 687^.9 =- " -($= 4
KA';.873/ Q@3>.` :@3/B " -(%-v-(%# 4
FGOO.' @7'9 =- " -($# 4
FGOO.' :AN>` 6'7B̀ 'AG6@ =- " -($# 4
27/9 " -(I- 4
27/9 =- " -($- =
27/9:>A/. HA83:@.9 4$ 55d -($-$ L
27/9:>A/. 'AG6@ 4$ 55d -($,# L
238E.' HA83:@.9 4-- " -(-, =
238E.' HG'.` HA83:@.9 =--vI-- " -(-=v-(-, 4
2X3/ @G<7/ ,= " -($L =
2876 OA38.' -v4-- " -($%v-($, 4
2876 OA38.' 4C--v4L-- " -(I$v-(I% 4
2876 OA38.' =--v#-- " -(L$v-(%L 4
2876 OA38.' I--v4=-- " -(%Iv-(%- 4
2/AQp 2.. d7>.'

!"##$%$#& '( )*+,#%-$+,#%-$& ./012 4#4



Q&4""4K43@ 3'6*#">:

5'6*# >:=: "p "A>78 :H.;>'G<& 2dp =v# |<& 5dp Lv4C |<` 55dp I(#v=- |<& 4p a7>.'378& =p 2H.;3N3;7>3A/&
,p".<H.'7>G'. 3/ [?& Cp 2H.;>'G<& #p M<3::3E3>Bp IpF.N.'./;. \;A/>3/G.9_

: > 0 B E G
2A38 9'B =- " -($= =
2A38 :7>G'7>.9 Q3>@

Q7>.'
=- " -($# =

2>73/8.:: :>..8 788AB̀ L~ S3` 4L~
?'

#-- " -(,# 4

2>73/8.:: :>..8 'A88.9 %-- " -(C# 4
2>73/8.:: :>..8 :7/9O87:>.9 %-- " -(%- 4
2>73/8.:: :>..8 :@..>` HA83:@.9 %- 2d -(4L $
2>73/8.:: :>..8 :@..>` HA83:@.9 %- 5d -(4C $
2>73/8.:: :>..8 :@..>` G/>'.7>.9`

:A<.Q@7>
:;'7>;@.9

%- 2d -(,- $

2>73/8.:: :>..8 :@..>` G/>'.7>.9`
:A<.Q@7>
:;'7>;@.9

%- 5d -(=L $

2>73/8.:: :>..8 >BH. 4L0L` OGNN.9 =- " -(4I =
2>73/8.:: :>..8 >BH. 4L0L` AV30

93^.9 7> L--[?
I- " -(L# =

2>G;;A 'AG6@` 83<. 4-v$- " -($4 4
2>B'ANA7< 3/:G87>3A/ ,% 2d -(I- %
"7' " -(%$v-(LC 4
"7' H7H.' =- " -($4v-($, 4
"38. 687^.9 4% 2d -($C #
"3/ OG'/3:@.9 =-v#- " -(-Cv-(-I 4
"3/ >3/vH87>.9 :@..>

3'A/
4-- " -(-% =

"3>7/3G< AV393^.9 7> #C-[? 4--- " -(I- 4
"3>7/3G< AV393^.9 7> #C-[? =-- " -(C- 4
"3>7/3G< AV393^.9 7> #C-[? #-- " -(#- 4
"3>7/3G< HA83:@.9 4--- " -(,I 4
"3>7/3G< HA83:@.9 =-- " -(4# 4
"3>7/3G< HA83:@.9 #-- " -(=- 4
"G/6:>./ 4#--v==-- " -(=Cv-(,4 4
"G/6:>./ =-- " -(-# 4
"G/6:>./ I--v4--- " -(4v-(4I 4
"G/6:>./ N387<./> ,,-- " -(,$ 4
Y7'/3:@ N87> =- 2d -($, I
Y7'/3:@ A/ A7X H7'TG.>

N8AA'
%- 2d -($- $

Y7'/3:@ A/ A7X H7'TG.>
N8AA'

%- 5d -($-v-($, $

d788H7H.' :836@> H7>>.'/`
836@> 6'7B

=- 2d -(L# I

d788H7H.' :836@> H7>>.'/` '.9 =- 2d -($- I
d7>.' 93:>388.9 =- " -($I =
d7>.' N'A:> ;'B:>78: v4- " -($L =
d7>.' 3;.` ;AE.'.9 Q3>@

@.7EB N'A:>
- " -($L 4

!"##$%$#& '( )*+,#%-$+,#%-$& ./012 4#=



Q&4""4K43@ 3'6*#">:

5'6*# >:=: "p "A>78 :H.;>'G<& 2dp =v# |<& 5dp Lv4C |<` 55dp I(#v=- |<& 4p a7>.'378& =p 2H.;3N3;7>3A/&
,p".<H.'7>G'. 3/ [?& Cp 2H.;>'G<& #p M<3::3E3>Bp IpF.N.'./;. \;A/>3/G.9_

: > 0 B E G
d7>.' 3;.` :<AA>@ - " -($% 4
d7>.' 3;.` :<AA>@ v4- " -($I =
d7>.' 87B.' �-(4 <<

>@3;X
-v4-- " -($#v-($L 4

d7>.' :/AQ " -(L 4
d7>.' :/AQ v4- " -(L# =
dAA9 4% 2d -($L #
dAA9 4$ 55d -($I= L
dAA9 6'AG/9 " -(#v-(% 4
dAA9 H3/.` C 93NN.'./>

:7<H8.:
%- 2d -(I%v-(%# $

dAA9 H3/.` C 93NN.'./>
:7<H8.:

%- 5d -(L4v-(L$ $

dAA9 H87/.9 =- " -(Lv-($ 4
dAA9 H87/.9 A7X =- " -($- =
dAA9 H87/.9 A7X %- 2d -(%% $
dAA9 H87/.9 A7X %- 5d -(LL $
dAA9 H8BQAA9` :<AA>@`

9'B
,I 2d -(L= %

dAA9 H8BQAA9`
G/>'.7>.9

=- 2d -(L, I

dAA9 Q@3>.` 97<H =- " -(%v-(L 4
l3/; AV393^.9 7> C--[? C-- " -(44 4
l3/; AV393^.9 :G'N7;. 4---v4=-- " -(#-v-(I- 4
l3/; HA83:@.9 =--v,-- " -(-Cv-(-# 4
l3/; :@..> #- " -(=- 4

!"##$%$#& '( )*+,#%-$+,#%-$& ./012 4#,



/ (73# 7( 3D# 3#9D(49'* 2$7<)9347( 78 3D4" 2)6*49'347(
"@3: HGO83;7>3A/ Q7: H'A9G;.9 G:3/6 wa5 z >@. .w>./:3O8. a7'XGH 57/6G76.( UA' <A'. 3/NA'<7>3A/
7OAG> wa5` H8.7:. E3:3> @>>Hp++QQQ(Q,(A'6+wa5+
/ (73# 7( 3D# 3@2#8'9# )"#< 4( 3D4" 2)6*49'347(
"@3: HGO83;7>3A/ Q7: >BH.:.> G:3/6 53/A>BH. ].8E.>3;7�dA'89( ].8E.>3;7� Q7: 9.:36/.9 OB a7V
a3.93/6.' \4$4-v4$L-_
,XQ+ \,4"3 X8 Q88#934K# +4*#"]
"#-4--#(V<8& ./012& )*& ,#%-$& =-4I0-#04L
"#-#C%4(V<8& ./012& $==$& =-4,04-0-,
"#-#CI$(V<8& ./012& =,=4#& =-4#0-=04$
"#-#-4,(V<8& ./012& ,#4##& =-4I0-C0=4
"#-#-$-(V<8& ./012& ,,=#,& =-4I0-=0-$
"#-#-L$(V<8& ./012& ==$%%& =-4#0-=0-I
"#-#-LL(V<8& ./012& ,,,I,& =-4I0-=04#
"#-#II#(V<8& ./012& ,,,I=& =-4I0-=04#
"#-#-$=(V<8& ./012& ,,=CL& =-4I0-=0-$
"#-#C%-(V<8& ./012& 4=4#C& =-4C0-,0-I
"#-#--%(V<8& ./012& ,#4##& =-4I0-C0=4
"#-#--C(V<8& ./012& ,#4##& =-4I0-C0=4
"#-#---(V<8& ./012& ,#4##& =-4I0-C0=4
"#-#--#(V<8& ./012& ,#4##& =-4I0-C0=4
"#-#--4(V<8& ./012& ,=##C& =-4I0-40=-
"#-#--I(V<8& ./012& ,=###& =-4I0-40=-
"#-#--=(V<8& ./012& ,,#4L& =-4I0-=04L

!"##$%$#& '( )*+,#%-$+,#%-$& ./012 4#C





87:> H76.

KGO8( SA(p "##$%$#
F.8.7:.p )*
?A<<3>p ,#%-$
].79p ,#%-$
57/6G76.p ./012
aA93N3.9p =-4I0-#04L
UA'<7>>.9p =-4I0-#04L

Y#6"43#
@>>Hp++QQQ(N83'(;A<
C)"37&#$ ")227$3
@>>Hp++:GHHA'>(N83'(;A<
C72@$4;D3
k =-4I` U5RF 2B:>.<:` R/;( )88 '36@>: '.:.'E.9 QA'89Q39.(
R4"9*'4&#$
2H.;3N3;7>3A/: :GOb.;> >A ;@7/6. Q3>@AG> NG'>@.' /A>3;.( aA9.8: 7/9 7;;.::A'3.: :GOb.;> >A '.63A/78 <7'X.> ;A/:39.'7>3A/:( 53;./:. H'A;.9G'.: <7B 7HH8B(
K'A9G;>: 9.:;'3O.9 @.'.3/ <7B O. :GOb.;> >A 12 MVHA'> F.6G87>3A/:( K8.7:. '.N.' >A .VHA'>TG.:>3A/:jN83'(;A< Q3>@ 7/B TG.:>3A/:(


	1 Legal disclaimer 
	1.1 Legal disclaimer 
	1.2 Usage statistics 
	1.3 Changes to registry 
	1.4 U.S. Government Regulations 
	1.5 Copyright 
	1.6 Quality assurance 
	1.7 Patents 
	1.8 EULA Terms 

	2 Safety information 
	3 Notice to user 
	3.1 User-to-user forums 
	3.2 Calibration 
	3.3 Accuracy 
	3.4 Disposal of electronic waste 
	3.5 Training 
	3.6 Documentation updates 
	3.7 Important note about this manual 
	3.8 Note about authoritative versions 

	4 Customer help 
	4.1 General 
	4.2 Submitting a question 
	4.3 Downloads 

	5 Introduction 
	5.1 FLIR A3xx pt series 

	6 Quick start guide 
	7 List of accessories and services 
	8 Installation 
	8.1 Installation overview 
	8.2 Installation components 
	8.3 Location considerations 
	8.4 Camera mounting 
	8.5 Prior to cutting/drilling holes 
	8.6 Back cover 
	8.7 Removing the back cover 
	8.8 Connecting power 
	8.9 Video connections 
	8.10 Ethernet connection 
	8.11 Serial communications overview 
	8.12 Serial connections 
	8.13 Setting configuration dip switches 

	9 Verifying camera operation 
	9.1 Power and analog video 
	9.2 IP communications 
	9.3 FLIR A3xx pt series camera configuration 
	9.4 Setting DNS name servers 

	10 Technical data 
	10.1 Online field-of-view calculator 
	10.2 Note about technical data 
	10.3 Note about authoritative versions 
	10.4 FLIR A310pt 15° (9 Hz) NTSC 
	10.5 FLIR A310pt 15° (9 Hz) PAL 
	10.6 FLIR A310pt 15° NTSC 
	10.7 FLIR A310pt 15° PAL 
	10.8 FLIR A310pt 25° (9 Hz) NTSC 
	10.9 FLIR A310pt 25° (9 Hz) PAL 
	10.10 FLIR A310pt 25° NTSC 
	10.11 FLIR A310pt 25° PAL 
	10.12 FLIR A310pt 45° (9 Hz) NTSC 
	10.13 FLIR A310pt 45° (9 Hz) PAL 
	10.14 FLIR A310pt 45° NTSC 
	10.15 FLIR A310pt 45° PAL 
	10.16 FLIR A310pt 6° (9 Hz) NTSC 
	10.17 FLIR A310pt 6° (9 Hz) PAL 
	10.18 FLIR A310pt 6° NTSC 
	10.19 FLIR A310pt 6° PAL 
	10.20 FLIR A310pt 90° (9 Hz) NTSC 
	10.21 FLIR A310pt 90° (9 Hz) PAL 
	10.22 FLIR A310pt 90° NTSC 
	10.23 FLIR A310pt 90° PAL 

	11 Mechanical drawings 
	12 CE Declaration of conformity 
	13 Pin configurations and schematics 
	13.1 Pin configuration for camera I/O connector 
	13.2 Schematic overview of the camera unit digital I/O ports 
	13.3 Schematic overview of the A3xx pt board 

	14 Cleaning the camera 
	14.1 Camera housing, cables, and other items 
	14.1.1 Liquids 
	14.1.2 Equipment 
	14.1.3 Procedure 

	14.2 Infrared lens 
	14.2.1 Liquids 
	14.2.2 Equipment 
	14.2.3 Procedure 


	15 About FLIR Systems 
	15.1 More than just an infrared camera 
	15.2 Sharing our knowledge 
	15.3 Supporting our customers 

	16 Glossary 
	17 Thermographic measurement techniques 
	17.1 Introduction 
	17.2 Emissivity 
	17.2.1 Finding the emissivity of a sample 

	17.3 Reflected apparent temperature 
	17.4 Distance 
	17.5 Relative humidity 
	17.6 Other parameters 

	18 History of infrared technology 
	19 Theory of thermography 
	19.1 Introduction 
	19.2 The electromagnetic spectrum 
	19.3 Blackbody radiation 
	19.3.1 Planck’s law 
	19.3.2 Wien’s displacement law 
	19.3.3 Stefan-Boltzmann's law 
	19.3.4 Non-blackbody emitters 

	19.4 Infrared semi-transparent materials 

	20 The measurement formula 
	21 Emissivity tables 
	21.1 References 
	21.2 Tables 


