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SIGNAL

MICROPROCESSOR

ACTUATOR OUTPUT

Ì�Í<Î0Ï�Ð-ÑMÒHÓ º0Ô¦Õ4Ö Ñ5×~Ø ÙPÙ ÖwÚ Ù0×EÛ)Ð-Ù0Ø{Ü�Í<Ý?Î0Ð)Ý#Þ

ßVÙ?Û�Ñ*Û)àXÝ(ÛdÛ)à�Ñ5Ð�Ñ�Í<ád×HÙ�Ø Í<×�â�ãaÑ5Û_ä¦Ñ%Ñ5×=Û)àHÑ�Ù0ÏHÛ Ö ÏHÛ^Ý?×�ÜGÛ)àHÑuÞSÙså0Ñ5ÜSÐ-Ù0ãaÙ?Û Ô Û)à�Ñ�ÞSÍ Ú Ð�Ù Ö Ð�Ù#æ
Ú Ñ5á�á-Ù0ÐJàXÝ#áJ×�Ù=Í<Ü�Ñ%ÝSÙ?ç@ä\à�Ñ%Ð-ÑIÛ)àHÑkÐ�Ù?ã1Ù?ÛVÝ Ú Û)ÏXÝ#Ø<Ø ènÍ<á%Ó�é�à�Í<áVÍ<á\Ù?ç¶Û)Ñ5×qä\àXÝ(Û4Ø<Ñ%Ý?Ü�á�Û)Ù=Ð�Ù0ãaÙ?Û�á
Î0ÑeÛ�Û)Í ×�Î Ú Ý?ÏHÎ0àEÛIÜHÙ0Í<×�Î¬á-Í<Ø<ØZèqÛ�à�Í<×HÎ0á�Ý#Û�Í<×�Ù Ö�Ö Ù?Ð-Û)ÏH×�ÑlÛ)Í Þ=Ñ5á%Ó;ê@Ý(Û�Û)Ñ5Ð�×xçWÙ0Ø<Ø Ù¼ä¦Ñ%Ð-áVë Ð�Ù0ãaÙ?Û�á
Û)à�Ý#ÛuÙ0×�Ø ènÏ�á�Ñ�Ù Ö Ñ%×�Ø ÙPÙ Ö~Ú Ù0×EÛ)Ð-Ù0Ø1ë Ù?ç¶Û)Ñ5×~ä¦Ù0Ð�â¬Ñ©ìPÛ�Ð�Ñ5Þ=Ñ5Ø ènä¦Ñ%Ø Ø�Í ×¬á�Í Û�ÏXÝ#Û�Í<Ù0×�á�Û�àXÝ#Û\å#Ý?Ð-è
Ø<ÍZÛ�Û�Ø<ÑlÝ#×�ÜíÝ#Ð�Ñ;Ð�Ñ%Ý?Ü�Í<ØZèrÐ-Ñ Ö Ð-ÙPÜ�Ï Ú Í<ãHØ<Ñ?ÓSîuÙ¼ä¦Ñ5å?Ñ%Ð5ï@Û)à�ÑSðHÓòñ »?½ Û)Ý?ã�Ø<Ñ5á=ócÜ�Ï�Ð-Í<×�Î~Ý Ú Ù0×EÛ�Ñ%á-ÛFôMõHÛ
×�Ñ5Í Û)àHÑ%Ð\Ù?ç�Û)à�Ñ5á�Ñ�á Ö Ñ Ú ÍZõ Ú Ý(Û)Í<Ù?×�á%Ó

é�à�Ñ%Ð-ÑnÝ?Ð-ÑOÝ¬×LÏ�ÞlãaÑ%Ð�Ù?ç�Ð-Ñ]Ý?á-Ù0×�á�Û)àXÝ#ÛIÙ Ö Ñ%×xØ<ÙRÙ ÖxÚ Ù0×EÛ)Ð-Ù0Ø9Í<á�Ï�á-Ñ%Ü�Ð�Ý?Ð�Ñ5Ø èNÍ ×xÛ�à�Ñ=Ð-Ñ]Ý?Ø
ä¦Ù0Ð�Ø Ü'Ó;é�à�Ñ=ãHÍ<Î0Î0Ñ5á-Û�Ù0×HÑ=Í á4Û)à�Ñ;Ø"Ý Ú ârÙ?ç*Ð-Ù0ã�Ï�á7Û)×�Ñ5á�á Ô Ý?×EèNá-ÞOÝ?Ø Ø Ú àXÝ?×HÎ0Ñ=Í ×NÛ)à�Ñ;Ð�Ù?ã1Ù?Û�Ù?Ð
Û)àHÑMÑ%×EåRÍ<Ð�Ù?×�Þ=Ñ5×EÛ�Í<á*×HÙ?Û Ú Ù?Ð�Ð�Ñ Ú Û�Ñ%Ü¬çWÙ0Ð%Ó9ö�Ù?×�á�Í Ü�Ñ%Ð�Ù0ÏHÐ*àXÝ Ö Ø Ñ%á-á\Ý?ÏHÛ)Ù?Þ=Ù0ãHÍ<Ø<Ñ#ïLÍ<×nÍZÛ)á Ú Ï�Ð�Ð-Ñ%×EÛ
Í<× Ú Ý?Ð-×XÝ#Û)Í Ù0×�Í Û=Í<áO×HÙ?Û Ú Ý Ö Ý?ã�Ø ÑqÙ#ç�×�Ñ%Î0Ù#Û)Í"Ý(Û)Í<×HÎoÛ�Ï�Ð�×Há%Óø÷{Ñ5Û%ùúá Ú Ð�Ñ%Ý#Û)Ñ�Ýíá�Ø Í<Î0àEÛ�Ø èûá-ÞOÝ?Ð7Û)Ñ5Ð
Ù Ö Ñ%×rØ ÙPÙ ÖqÚ Ù0×EÛ)Ð�Ù?Ø<Ø<Ñ5Ð�ü¬ÝOðHÓòñ »?½ ã1Ù0Ý?Ð�ÜràHÙPÙ0â#Ñ%ÜrÏ Ö Û)ÙSÛ)à�ÑlÐ-Ñ%Ø Ñ5å#Ý?×EÛ Ú Ù0×EÛ)Ð-Ù0Ø«ï Ö Ñ5Ð�àXÝ Ö áJÛ)àHÑ
Ý Ú5Ú Ñ%Ø Ñ%Ð�Ý#Û)Ù0Ð Ö Ñ%Ü�Ý?Ø«ïPã�Ð)Ý?â#Ñ?ïýÝ?×HÜ~á7Û)Ñ5Ñ%Ð�Í ×�ÎGä\à�Ñ%Ñ5Ø«Ó¦þPÑ5×�Ü�Í<×HÎSÍZÛ*Û)ÙlÛ�à�Ñ�á-Û�Ù0Ð�Ñ4Û�Ù Ö Í Ú âOÏ Ö á-Ù0ÞSÑ
ÞSÍ<Ø<âGä¦Ù0Ï�Ø Ü Ú Ù0×�á�Í á-ÛuÙ?ç Ö Ð�Ù?Î0Ð)Ý?ÞSÞSÍ<×�ÎkÝSá-Ñ%Ð�Í Ñ%á\Ù?ç Ú Ù0ÞSÞ=Ý?×�Ü�á*Û�àXÝ#Û\×�Ñ5Î0Ù?Û)Í<Ý#Û)Ñ4Û�à�Ñ Ö Ý#Û�à'Ó

ãXÝ Ú âEä�Ý?Ð�ÜHáVçWÙ0Ð ºs½ á-Ñ Ú Ù?×�Ü�ákócÑeìPÍZÛVÜHÐ�Í å?Ñ5ä�Ý]è�ô
Ø<Ñeç¶Û�çWÙ0Ðuÿlá�Ñ Ú Ù0×�ÜHálóWÎ0Ñ5Û Ö Ý?Ð�Ý?Ø<Ø Ñ%ØaÛ)ÙGÛ)à�Ñ�Ð-ÙEÝ?Üýô
á-Û�Ð)Ý?Í Î0àEÛ�çWÙ0Ð�� ½ á�Ñ Ú Ù0×HÜ�áló¶Û)Ù;Û)à�Ñ�á7Û)Ù Ö á�Í Î0×ýô
ä�Ý?Í Û�çWÙ0Ðuÿlá-Ñ Ú Ù?×�Ü�áGócÝ Ö Ð�ÑeÛ)Ñ%×Há�Ñ�Ù?ç�ä�Ý?ÍZÛ)Í<×HÎ;çWÙ?Ð*Û)à�Ñ�Ð�Ù?ÏHÛ)Ñ4Û�Ù=ãaÑ Ú Ø Ñ]Ý?Ð)ô
Ó
Ó
Ó
Ø<Ñeç¶Û�çWÙ0Ðuÿlá�Ñ Ú Ù0×�ÜHáló Ö Ï�Ø<ØtÍ<×EÛ)Ù Ö Ý?Ð-âLÍ<×�Î;á Ö Ý Ú Ñ]ô

é�à�Ñ%Ð-Ñ4Ý?Ð-Ñ\á�Ñ5å?Ñ%Ð�Ý?ØýÞOÝ��7Ù?Ð Ö Ð�Ù0ãHØ<Ñ%ÞSá9Ý Ö�Ö Ý?Ð�Ñ5×LÛ¦Í<×GÛ�à�Í<ádõ Ú Û)Í<Ù?×XÝ?ØHÛ�Ð�Í Ö ïEÑ5å0Ñ5×nÍ<Î?×�Ù0Ð�Í ×�Î4Û)àHÑ
Ö Ù0á�á-Í<ã�Í Ø<Í Û_è¬Ù#ç9Ù?Û)à�Ñ5ÐJå0Ñ5à�Í Ú Ø<Ñ5áMÙ0×rÛ)à�ÑkÐ�ÙEÝ?ÜtÓ��Dç^Û�à�ÑlÛ)Í Ð�Ñ Ö Ð�Ñ5á�á�ÏHÐ�ÑGä*Ý#áMØ<Ùsä ócÙ0ÐVÛ)à�Ñkä\àHÑ%Ñ%Ø á
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.@O�%n.hg�:�U5&�0?2�3�&7')&(698(tV:)*�8>=?&�8>24ef246?mJ:�%�2QOQO5U5&�0?2�3�&7')&76i8�,N*J'�&CZJ&7'Wgw2Q6�:W8\.-6?G(&-`� *R%�&7ZJ&7'(t�8)=?&('W&1.@'W&f:W*Jef&Y2Q6�:W8\.-6?G(&7:c%�=?&76�*JDF&(6�O4*E*@D�G7*J698>'W*JO�2Q:cM?:)&C,NM?O�`1��=?&76�8>=�&
')*@U5*@8X=V.@:K6?*|%/.Rg]*@,�:)&76?:)246?ms=?*R%�,o.@'_248!24:_,N'W*Je�8>=?&�0?&(:W2Q')&70AD5*@:)248)2Q*J6�tF'W&(O�gE246?m1*J6]*JD5&76
OQ*�*JD�G(*J698>'W*JOz2Q:K8)=?&<*J6�O4g[')&7G(*JM?'W:)&-`��I*@'_8)=?&<6?*RZ�2QG7&<D?')*@mJ'>.@eYeY&('(tI*JDF&(6AO4*E*@D�.@O4mJ*J')2�8>=?eY:
.@'W&Le<M?G\=A&(.@:)24&('_8>*1G7*J6?:W8)')M?GC8!8>=?.@6]8>=�&(2Q'KG(O4*J:)&70�OQ*�*JD]G7*JM?698>&7')DV.-'W8>:7ty.@6?0�.@')&L.@OQOy8>=?.-8!24:
')&7�iM?2Q'W&(0�,N*J'+.@GC8>24*J6?:<%�=?24G\=�G\=?.@6?mJ&wOQ2�8)8)OQ&�,N')*Je�')M?6�8)*�'WM?6a`��v8�ef24mJ=98<UF&smJ*E*�0�8)*�8)'Wg
%�')2�8>246?mw.s:)2QeYD?O4&<*JDF&(6�OQ*�*JDAD?')*@mJ'>.@e�8>*[0?&78)&('Wef246?&+248):�OQ2QeY248>.-8>24*J6?:�UF&7,N*J'W&Ym@*J2Q6?ms*@6�8)*
eY*J')&�.@0EZ@.-6?G(&70�G7*J698>')*@O�`
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§ M?G\=�')&7:)&(.@')G\=¨=V.@:+UF&(&76¨0?*J6?&s*J6�=�*$%©8>*«ªjD?')*JDF&('WO4g�¬�G7*J698>')*@O/ZJ&7=?2QG7OQ&(:�.-6?0�D?')*�G(&7:):W&(:
M?:W2Q6?m|8)=?&<O4&h.@:j8!DF*$%�&('�.-6?0AmJ&78W8>246?m1.|G7OQ*J:W&+.@:!DF*J:W:)2QU�OQ&�8)*|8>=�&<0?&(:W2Q'W&(0A*J'W2Q&(698>.-8>24*J6a`!�V*J'
8>=�2Q:1G7O­.@:W:(t�8>=?&AU�M?OQ^�*@,�8>=�&A^�6�*$%�O4&(0?m@&Am9.@2Q6�&(0®246 " p�`°¯ r .@6�0�p�`x¯ r q�2Q:f0?2Q:Wef24:):)&70a±!8>=�&
eY2QG('W*JD?'W*EG7&(:):W*J'�.@O4OQ*R%�:nmJ'W&h.-8)&('�²V&CBE24U?2QO4248³gY,N*J'n8>=?&�²V&70?mJO42Q6?m+G7*J698>')*@OQ:�D?'W*JmJ'>.-efeY&('7`

b�=?&<*J6�O4g[G\=V.@6?m@&�8>*f8>=?&�G(*J698>'W*JO ²?*$%�0�2­.@mJ').@e£2Q:�8>=�&+.@0?0?2�8>24*J6�*-,�.f,N&(&70?UV.@G\^�:)24mJ6V.@O
,N')*@e´.�:)&(6�:)*J'�:)=�*$%�6�2Q6[�P24mJM?')&�µE`
qE`

b�=?&!:W&(6?:W*J'�2Q:�M?:)&7018>*<D?'W*RZE240?&X246�,N*J'We|.-8)2Q*J6�*J618)=?&XG7M?')'W&(698�*J'W2Q&(698>.-8>24*J6f*-,y8>=?&!'W*JUF*@8h`
b�=?24:!2Q6�,N*@')ef.-8>24*J6w2Q:XM�:)&(0A8)*sef*�0?24,dg|8>=?&+G7*J698>')*@O 246?D?M�8!8)*|8>=�&<')*JUF*@8K8>*1G7*J')'W&(G78X,N*J'X8>=�&
&('W')*J'W:�2Q6w*J')24&(698\.�8>2Q*@6a`¶ G7*J6?G7')&78)&!&CB�.@eYD?O4&_24:/.�%/.@OQOV,N*JO4OQ*R%�2Q6?mc.@O4mJ*J'W248>=�e�`�b�=?&K2Q0?&(.@OV:)&76?:)*J'W:/8>*cM?:W&!.@'W&K8>=�&
UF&(6?0�:W&(6?:W*J'):<%�=?24G\=·D?'W*$Z�240?&�So2�,�2Q698)&(')D�')&78)&(0·G7OQ&CZJ&('WO4g�Hc8)=?&|0?24:W8>.@6?G(&f8>=?&1'W*JUF*@8L24:<.h%/.Rg
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