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� �@���n���������c���V��� �  h   ¡ 7MDE2M=IDC_@1P7MDC1�AV=I.¢S\3aS`=£5�5�;C.�3 h^h^hXh^hshXh^hXh^h^hXh^hXh^h^h^h^h^hXh^hXh  n¤
¥ ¦v��§C¨©��ªx�b���u§C¨©«E�����bªx�©ª£�n�<¬8����§f�����8�����©¨����E�E§C®��¨�� �<¯¼ h   °®±o² T@74Dc24=@DC_I1`7MDC34S`=sT@74D$.01`T@=£2<1P5�74.�=U?�;>AV=I.�=I5�=@.07yLC1PDf3 h^h^h^h^h^hXh^hXh   �¼ h ¼ p .�=@N41�=ULC1P��=£5�5�1³LC=@S °®±o² TI7MDE2M=@D>_@1`74Df34S`=´h^hXh^h^hXh^hXh^h^h^h^h^hXh^hXh  nµ¼ h � °®±o² 3a��.�=@9c;C=IDC_x3d1`DE5�=@.�FG=@L>1\3KDc;CS`S`3¶hshXh^hXh^h^hXh^hXh^h^h^h^h^hXh^hXh  nµ¼ h � p .�=@N41�=ULC1P��=£5�5�1³LC=@S °®±o² 3K��.�=I9c;C=@DC_@3e1PDc5�=@.0Fe=ILC1\3KDc;CSPS\3�h^h^h^h^hXh^hXh  n·
¯ ¸���ªI�n�<¬Q§¹��§f�����»º|�c���C¼��I½[¾�¿�§C�n�n��Àv½ ¥��� h   q[?�T@1PS`S`3g5�7M.0=/SP7yT@34S`=/3ÂÁMÃ µdÄ�Å _¹h^hXh^hshXh^hXh^h^hXh^hXh^h^h^h^h^hXh^hXh ¼y � h ¼ Æ ;CACSP1`T@3g5�7M.0=[=sFe7<LC;CS`3g5�74.�= p�Ç>È ?�;CJf3g.�FG7MDC1`TI7 hXh^hXh^h^h^h^h^hXh^hXh ¼ �� h � -/FGACS`1��fTx365�7M.0=/LC1�A�745�=IDC_x3d=[��.�74Dc5W�É=IDCL h^hXh^h^hXh^hXh^h^h^h^h^hXh^hXh ¼4µ� h � ¡ 7MDE2M=I.05�1�5�7M.0=s1`DjLC1`?0T@=I?�3G3dL>;C=U2y1P=]h^hshXh^hXh^h^hXh^hXh^h^h^h^h^hXh^hXh ¼ Ã� hÊÁ ¡ 7MDC?01`LC=I.�34_I1`7MDC1³.�1\3g?�?�;>Dc5�1P24=^?0;CS`S`3KAf34.W5�= °ÌË h^h^hXh^hXh^h^h^h^h^hXh^hXh ¼4·
Í ¸���ªI�n�<¬Q§¹��§f�����»º|�c���C¼��I½[¾�¿�§C�n�n���I½ ¯��� h   -/FGACS`1��fTx365�7M.0=/T@74D$-km ¡ 3aJf34D>Lf3G?W5�.0=I5�5�3�hXh^h^hXh^hXh^h^h^h^h^hXh^hXh �> � h ¼ -/FGACS`1��fTx365�7M.0=/T@74D$-km ¡ 3aJf34D>Lf3GS`34.�NM3]=sS`7<7MAvLC1 ¡ 7M?W5�34?Îh^h^hXh^hXh ��¼� h � Ç 1`D>T@.�74DC1`_I_x3g5�7M.�=xÏg?�TI.�34FKJ>S`=@.bAV=I.o5�.�3g?�FG1`?�?01`7MD>=ULf3g5�1ÐhXh^h^h^h^h^hXh^hXh �M�
Ñ ÒX���Ó�¨��<¬8�����<Ô������b§f¨�¨��:ªx«M§>�@�n�c�g����Õ ¯VÖÁyh   ¡ 34S`TI7MS`7K34ACAC.07M?�?01`Fe3g5�1�2M7aLC=IS`S�}~34DCN47MS`7KL>1�34AV=I.05�;C.�3aLC1�;CD³}Ê34DE5�=@DCDf3Rh^hXh � ÃÁyh ¼ ×�Ø =£5�5�1�L>=@S`SP=[.�1�Ùf=@?0?�1P7MDC1Z?0;$;CD{?�1P?05�=@Fe3d?0=@FGACS`1��fTx365�7¹hXh^h^h^h^h^hXh^hXh �M·Áyh � ×�Ø =£5�5�1�L>=@S`SP=[.�1�Ùf=@?0?�1P7MDC1Z?0;CS�?�1`?W5�=IFÂ3KLC1�FG1`?0;C.�3g_@1`74DC=U34LC7g5�5�365�7ah^hXh^hXh �  Áyh � ° 1P?�;CS�5�3g5�1V7g5�5�=IDc;>5�1¶h^h^hXh^hXh^h^hXh^hshXh^hXh^h^hXh^hXh^h^h^h^h^hXh^hXh � �
Ú ¦v��§C¨©��ªx�b���bª£�n§C��©¨����xÛ¹���<¨bª@�©ªI�x�y¬:§ ÍVÑµ h   Ç 1P5�;f34_I1`7MDC=Ì5�1`A>1`Tx3K1PDv2y1P?�1PJC1`SP1P5��s74505�1`T@3 hXh^hXh^h^hXh^hXh^h^h^h^h^hXh^hXh � Áµ h ¼ Ç 1P5�;f34_I1`7MDC=[3g5�1PAC1`T@3K?�=@D>_x3a2y1P?�1PJC1`SP1P5��^745�5�1`T@3�hXh^h^hXh^hXh^h^h^h^h^hXh^hXh �EÜµ h � × 2M=@DE5�;f34S`=sLC=INM.�3gLC7eL>7�2<;>5�7Â3gSZAV7nÝu=@.0LC7nÝHD h^h^hXh^hXh^h^h^h^h^hXh^hXh Á ¤µ h � Ä 1`?0;C.�3[L>1C?05�34JC1`SP1P5��Ì1`D  x¤M¤ 7M.�=¢L>1>��;CDC_I1`7MDf3gFe=IDc5�7[1`DaTI7MDCLC1P_@1P7MDC1>A>.�=@T@34.�1P=ÞÁ  µ hÊÁ Ä 1`?0;C.�=s365�5�.�3x2M=@.0?�7eS`1`D>=x3KLC1Z5�.�34?0Fe1P?�?�1P7MDC= hXh^h^hXh^hXh^h^h^h^h^hXh^hXh Á  
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Ö Ò[��ªxªx��®��¨���¬Q��Õ�¨����Ó��§f¬Q�<�V��� ÑÓ¯Ãyh   Ë .�=@9c;C=IDC_@=^;>5�1`S`1P_@_@34JC1`SP1jhXh^hXh^h^hXh^hshXh^hXh^h^hXh^hXh^h^h^h^h^hXh^hXh Á �Ãyh ¼ -/DE5�=IDCDC=^;>5�1PS`1P_@_x3gJC1`SP1]h^hXh^hXh^h^hXh^hshXh^hXh^h^hXh^hXh^h^h^h^h^hXh^hXh ÁMÁÃyh � Ç 5�3gJC1`SP1`_@_@34_@1P7MDC=ÌLC=@SPS�}ä7M?�TI1`S`S`3g5�74.�=HS`7<Tx34SP=dhXh^hXh^h^hXh^hXh^h^h^h^h^hXh^hXh ÁMÃÃyh � ° =I1`DCN4=@NMDC=I.�1P_@_x3g_@1`74DC=[LC=IS�?�1`?W5�=IFÂ3a.�3gLC1`7Rh^hXh^h^hXh^hXh^h^h^h^h^hXh^hXh Á ·
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  h   ?�T�wC=IFÂ3d?�=IFeA>S`1P�CTx3g5�7aFe1P?�;C.�34_@1P7MDC=[?0AV7M?W5�34FG=@DE5�1¢hXh^hXh^h^h^h^h^hXh^hXh Ü
¼ h   ?�T�wC=IFÂ3dLC1�;CDj.01`T@=£5�.�34?�FG=I505�1P5�7M.�=/T@7MDE2M=IDC_@1P7MDf34SP=¹hXh^hXh^h^h^h^h^hXh^hXh   Á¼ h ¼ ?�T�wC=IFÂ3dLC1�;CDj.01`T@=£5�.�34?�FG=I505�1P5�7M.�=[3d��.0=@9c;C=@D>_x3d1`DE5�=I.�FG=@LC1`3KD<;>S`S\3XhXh^hXh   Ã
� h   ?�T�wC=IFÂ3G3aJCS`7<T@T�w>1�Af34.05�= °ÌË LC=IS�LC7MACA>1`7d.�1PT@=I2<1�5�7M.0=ëhXh^h^h^h^h^hXh^hXh ¼ø¼� h ¼ ?�T�wC=IFÂ3G3aJCS`7<T@T�w>1�Af34.05�= °ÌË LC=ISZ5�.�34?�FG=I505�1P5�7M.�=ìhXh^hXh^h^h^h^h^hXh^hXh ¼ø¼� h � ?�T�wC=IFÂ3d=@SP=I505�.�1PT@7aLC=IS�í�qîDC=IS���74.�Fe3g5�7]ï ¡u² qðh^hXh^hXh^h^h^h^h^hXh^hXh ¼4�� h � ?�T�wC=IFÂ3d=@SP=I505�.�1PT@7aLC=IS�í�qñh^hXh^h^hXh^hshXh^hXh^h^hXh^hXh^h^h^h^h^hXh^hXh ¼4�� hÊÁ ?�T�wC=IFÂ3d=@SP=I505�.�1PT@7aLC=IS�Fe7<LC;CS`3g5�74.�= p�Ç>È h^hXh^h^hXh^hXh^h^h^h^h^hXh^hXh ¼ Á� h µ ?�T�wC=IFÂ3d=@SP=I505�.�1PT@7aLC=IS °ÌË � Ç ÝH1�5�T�wÓÏ p -UÏ Ë .07MDE50� × DCL´h^hXh^h^h^h^h^hXh^hXh ¼4µ� hÊÃ ?�T�wC=IFÂ3d=@SP=I505�.�1PT@7aLC=IS�T@7MDE24=@.05�1P5�7M.�=s1`DjLC1P?�TI=@?�3G3dLC;C=U2<1`=Uh^h^h^h^hXh^hXh ¼ Ã
� h   ?�T�wC=IFÂ3d=@SP=I505�.�1PT@7d34FGACSP1P�fT@3g5�7M.0= i Ë T@7MDj-km ¡ 3aJf34D>Lf3G?W5�.0=I5�5�3ðhXh^hXh ��¼� h ¼ ?�T�wC=IFÂ3d=@SP=I505�.�1PT@7aLC=ISVò	FG7yL>=@Faó/Fe34DCT�w>=@?05�=@.Kh^h^hXh^hXh^h^h^h^h^hXh^hXh � Á
Áyh   Fe7<LC=IS`S`7]3GL>;C=s.�34NMN41/h^hXh^hXh^h^hXh^hshXh^hXh^h^hXh^hXh^h^h^h^h^hXh^hXh �M·Áyh ¼ .�1�Ùf=@?0?�1`74DC1ZLf3a;CD{AC1\3gDC7dT@7MDCL>;>5�5�7M.�=ôhshXh^hXh^h^hXh^hXh^h^h^h^h^hXh^hXh � ÜÁyh � 34SP5�=@.�34_@1P7MDC=ULC=IS`S\3dFG1`?�;>.�3dLC=@SPS`7d?�A�7M?05�34FG=@DE5�7v3dTx3g;C?�3ÂL>=@S`S`3GA>.�=@?0=@DC_@3LC1Z7MN4NM=I505�1Z.01PÙf=£5�5�=IDE5�1ah^hXh^hXh^h^hXh^hshXh^hXh^h^hXh^hXh^h^h^h^h^hXh^hXh �  
µ h   ?�1P?05�=IFÂ3K;y5�1`SP1`_I_x3g5�7KAV=I.HS`=UFG1`?�;>.�=ULC1�?W5�34JC1PS`1�5��õh^hXh^hXh^h^h^h^h^hXh^hXh � Áµ h ¼ Fe1P?�;C.0=[LC1�?W5�34JC1PS`1�5��>ö�2y1P?05�3dLC34S�LC7MACA>1`7a.�1PT@=£2y1�5�7M.0=÷h^hXh^h^h^h^h^hXh^hXh � µµ h � Fe1P?�;C.0=[LC1�?W5�34JC1PS`1�5��>ö�2y1P?05�3dLC34SZ5�.�34?�FG=I505�1P5�7M.�= h^hXh^hXh^h^h^h^h^hXh^hXh � Ãµ h � Fe1P?�;C.�34_@1P7MDC=[L>1Z?05�34JC1`SP1P5��]?�;�ÁMÃK7M.�=sLC1Z��;>DC_@1P7MDf34FG=@DE5�7 h^h^h^h^hXh^hXh � ·µ hÊÁ Fe1P?�;C.�34_@1P7MDC=[L>1Z?05�34JC1`SP1P5��]?�;�ÁMÃK7M.�=sLC1Z��;>DC_@1P7MDf34FG=@DE5�7{ø�_@7<7MFÂù*hXh^hXh � ·µ h µ ?�1P?05�=IFÂ3K;y5�1`SP1`_I_x3g5�7KAV=I.HS`=UFG1`?�;>.�=ULC1�?W5�34JC1PS`1�5��õh^hXh^hXh^h^h^h^h^hXh^hXh �EÜµ hÊÃ Fe1P?�;C.�34_@1P7MDC=aLC1�?W5�34JC1PS`1�5��v1`DúT@7MD>LC1`_I1`7MDC1|D>7MDQ��3x2M7M.0=I247MS`1©ö]A�7�Ýu=@.0LC7nÝHD3g5�5�1P2g3g5�7 h^hXh^h^h^h^h^hXh^hXh^h^hXh^hshXh^hXh^h^hXh^hXh^h^h^h^h^hXh^hXh �EÜµ h · Fe1P?�;C.0=[LC1�?W5�34JC1PS`1�5��>ö�;>5�1PS`1`_I_@7KL>=@S`S`3KFe7<Lf34SP1P5��XA�7�Ýu=@.0LC7nÝHD´h^h^h^hXh^hXh Á ¤µ h Ü Ä 1`?0;C.�3ÌLC1>?W5�34JC1PS`1�5��H?�;  n¤M¤ 7M.�=uLC1y��;CD>_@1`74Df34FG=@DE5�7[1PD]TI7MDCLC1P_@1`74DC1yA>.�=@T@34.�1P=ÞÁ  
Ãyh   ��745�7aL>=@S`S©}~1PS`SP;CFe1PDf3g5�7M.�=H3dJf34.�3g5�5�7MS`7ah^hshXh^hXh^h^hXh^hXh^h^h^h^h^hXh^hXh Á µÃyh ¼ ��745�7aL>=@S`S©}Ê3gDc5�=@DCDC3 Ç wC7M.05Ìto3gT�û Ë 1`.0=�hshXh^hXh^h^hXh^hXh^h^h^h^h^hXh^hXh Á µÃyh � ��745�7aL>=@S`S©}Ê3gDc5�=@DCDC3d=IS`1PT@7M1PLf34S`=Rh^h^hXh^hshXh^hXh^h^hXh^hXh^h^h^h^h^hXh^hXh ÁMÃ
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í�7O?�TI7MAV7OL>=@S`S`3{5�=@?�1bT@7MDC?01`?W5�=�DC=IS`S`3�AC.�74NM=I505�34_I1`7MDC=e=�.�=@34S`1P_@_@34_@1P7MDC=ÂL>1bLC;C=�34ACAf34.�3g5�1.�3gLC1`7GAV=I./1PS�FG7MDC1�5�7M.�34NMNM1P7KLC1�?�A�7M?05�34FG=@DE5�1�LC7n2<;>5�1®3eFG7�2<1PFe=IDc5�1���.�34DC74?�1�rÓ?0=@T@74DCLC7vS`=?�A�=@TI1P�fT�w>=XLC=I?�TI.�1P505�=sDC=IS`S\3]5�=@?01�LC1�ms=I.�Fe34DC7dtb.0;CDf34TIT@1�
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FM

Discriminator

TXData

Vcc

??Data

Carrier

Freq.
Regulation

Tutti gli oscillatori locali dovranno essere quarzati
per ridurre il rumore di fase.
Dalla seconda o terza conversione potremo estrarre
il segnale RXData , mentre serviranno 4 stadi per 

volendo minimizzare l’effetto del rumore termico.
poter recuperare l’informazione sulla portante

RTX convenzionale
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Se progettato correttamente, l’unico stadio che
richiede taratura e’ l’oscillatore locale
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^bi{dC1hªv^~�5��d8`b^6iZdC1hªv^~� � d8`b]�^5à01|g:g:id1Tf ½ � ¿§Y
��i0]:^�_8`6a��0d8`bpÌó aci{d8`baSô"©$a��Vf8^�_8`6]�g�`cà��s1|fm�V`b^6`¢�<1|]�1Tx>1TpT`/1Tf"ª]�e�$à9�Sí8YNX{Y

¬Gi�ae`äà01Trsifà�g ��g�i�f8`bp|pTi¢]:^�_�`ba��¥d8`bp|p��{à �Vd>1Ti � 1Tpv^I1�à�^p�C1hg�i�dC1-aei{d*�8p���n@1TiVf8`b�V^b^6`6g�gD�]1|f1Tf;�fà:`6]:]:i�]:`r��f]�VpP1$öFö=�¯^�_8`=��`r��i�f8i�r-i418p`1|ae1hgD��g�1{`=ªvphgÑà ��g�1�d*�VpTp§�Æà �VdC1|i�]�g:`b]:]9��¶>1|d8`ba r-`cà1Tp�d8`6aci{d*�8p§��g�i�à:`.h�p|iZiVr�dC1�¬Gi�]EgD�V]Ñm�^�_8`�jzifà:fC1|]:^6`]1Tf��8]�^@1|g ���M1T�M��f¯]:`r��f]�Vp|`¥]:l��]��d$à ��g:i
^biVf�pP1|��`6pTpP1-dC1�g:`bf8]01Ti�f�`³öFö=�$Y

��i�]�^�_8`ba��4]�1�r�à:`bi{^b^r�8rs`5à��=l��C1Tf�dC1�dC1�`6²-`6g:g9�]��à�`tp|`�i�rs`5à9�Vn@1|i�fC1Vd>1�^bi{dC1|ª8^~�5��d�`b^bi{dC1hªv^~�
a��Vf8^�_8`6]�g�`cà � ]�1|f8^5à�i�fC1Tn6n~�VnI1Ti�f�`�d8`I1¥d]��g�1 � ]�`p��f*�Vp��VnI1Ti�f�`�d8`6pTp§� r$à�`b]�`bf8np� dC1�d*��g�1 ì � `
^biVaca¦�ZgD�VnI1Ti�f8`Æn[9B�#ö89 d8`bp|p���à ��dC1Ti � Y

� p�]01T]�g:`ba��º�¯]EgD��g:i¹r$à:ie�V`6g:g ��g�iºr-`cà}jv�8f8nI1Ti�f]�#à:`±^6i�f gÑà9�V]:aG1T]�]�1|i�fC1�]�1Tf�^5à:iVf8` � a��
jv�8f8nI1Ti�f*�Âx-`6f8`·�Vf8^�_8`d1Tf¸aeiZd�i��V]�1|f8^5à�i�f8i��"r]��g�g�i"^�_8`G1Tp.xC1|g&à ��g:`Pd8`bp|p��Â]�ifà9��`6f�g�`0]�1§�
Ê ÄÆÅ$Ò§Í�Ð!ÏÓ§Ô�Å�ÊIÅ$â�È!Ó�Ò&Ð�Ó�Ó§Ð�Ç�È Ø ÅLÕuÊ�Ç�ÍEÕ±È[Åtê Ø Ð!ÅbÓ�Ê�Å�ÊIÅLÍ�Ô�ÍËÓ�Ó Ø Ð.Ð!ÏNÉ Ø Å�Ð�ÊIÑVÍEÒ&Ð!áEÈ[ÊIÅ�Í8Ç(È6ÕuÊ�Ç Ø ÏNÐ!á�ÈÊ6Å(Í

Í�Ç�ÍEÕuÊ�Ç Ø ÏNÐ!á�ÈÊ6Å(ÍIí-ÍEÅ�éhÐ6â�È�Í�Ç�ÍEÍ�Å�éhÐIâ�È|í-Õ4Ð�Ê6Ñ�Í�Ò§Ð�â�Ê6ÏÊ Ø Å�Ð¥ÉËÊ�Ç�Èà�ÉEÐ¥Ç�Í�È�Ç(Ð�Ó§È�Ò&Ð!Ñ�Ñ(Ò�Í:â�Í�ÅbÓ§Ð�Ó§È�â�ÈNÐ�È[Å
È[Å(ÞIÒ§Í�â§â�ÊuÉ&Ý(Í Ø â§ÉËÈÓ§ÐuÇ(Ðuâ�ÍEÞIÅ�Ð!Ï[È�ÏÊ6ÞIÈNÉËÈmð�ð # äü�ý Ú ý í�Ê�ãoã6ÍEÒ§Ê ý Ð�Ó§Ð=Ú�ÐIÒ�Ò§ÈÍ�Ò ý ÍEÓ�Í�ÉËÓ�í�Ð!Ó�Ó§Èã6Êuâ�ÊIÏÓ§ÐIÅbÓ�ÊuÇ Ø Ò&Ð!ÅbÓ�Í�ÏNÐ�Ò§ÈNÉËÍEá�ÈÊ6Å(ÍLÇ�È{Ç(Ð!Ó�È�ã�Ð!Ï[ÈNÇ�È|ä� Ìsð�ð�í�Ê�ãoã6ÍEÒ§ÊtÌ Ø â�Ý�ð{Ê4ð�Ð!Ï���í(Ð�Ó�Ó§Èã6Ê4ê Ø Ð!Å�Ç�ÊuÏNÐGÒ§Ð6Ç�ÈÊuÇ�Í�ãIÍ�ÈÅ�Èá�È[ÐIÒ�Í�ÏNÐtÓ§Ò§Ð6â�ÕuÈNâ�â�È[ÊIÅ(Í6ä
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¶®1ª�e�$à ��í8YNX{\t]�^�_8`ba��0`bpT`Ig:g&à�1T^6ikd8`bp�ó aci{d8`6a>ô�a��Vf8^�_8`6]�g�`cà
1TfZjz`5à�1|ifà:`w� ½� dC1�l��8`6pTp|i d>1�^~�Vf*�VpT`�\Àf8`bp�f�i�]�g&à:i®^~�V]�iÞ1|p³�e�*�Vd]�S��f�i d>1�^bi{dC1|ª8^~�¹� 
l��C1Tf�dC1�p��P^6i�f8dC1|n@1|i�f8`����VaerC1���ac`6fmg:`�]�iZd8d>1T]�j���g:gD� � gD��fmgb����V`5à:i0^�_8`^1Tp-]�1|]�g�`6a��Pf�i�f�_]�
r$à�`b]:`6f�gD��g:iÀ�Vp|^p�8f�r$à�i�x8pT`6a��ZY
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� �������s�J�%� Â

Ã �s�¤Ä��%��� � �¤��Å�Æ ��� �J�O�%� ��Ç � �2�s�����GÈÊÉ

Ë®Ì àK1§Í5Î&à9Ï�Ð*�$à&à Ì 1£Ñ$à9ÏSÒ*Ó ÌrÔ 1ÁÐ*Ï�Õ��;Î�1t�SÓ§ÓªÏ¾Ö%×~��Î%Î Ì à01§Í*�;Ø Ì ÐB1ªÍ�Ñ]��à�Î�1ª×pÏeÓ§��à Ì �SÓ§Ó Ì à�1ªÙ Ì Ö9Ö01§Ï��
ÍC1ÚØGÖ ��à9Û
Ð>1sÖ Ì �S�C1ªÎ9Ïsà01§ÑIÏfà%Î ��ÎD���*Í]�
�SÍ]�SÓP1§Ö01EÖ�1ªÖ%Î ÌpÔ 1§Ö%Î�1§×p�À×pÏfà�à Ì Ð*��ÎD��Ð]�
�SÓª×p�*ÍC1 Ì Ö ÌrÔ Ñ>1
Í�� Ô·Ì à�1ª×@1ÚÜ
¶>=5 K�X{Q5±²´�QM´ X�	
	KAD´H¯P¯OG5a X³NPG'L�´ IKCFQcQ5Ý�X�^KE�´�QM´ IKGëX�	iC8A�N�\�1

AzX IKG \]^�Ý�X�^>NPC[^]^]X
Ë®Ì àb�*Í
×~�SÓª×pÏeÓªÏ¦�SÑ*Ñ�à9ÏeÖ%Ö�1 Ô ��Î9Ï�Ð Ì ÓªÓ§�=�SÍ*�eÏeÓªÏ�Ð>1G�SÑ Ì à%Î9�$à ��ÐC1Þ�*Í��SÍ5Î Ì Í;Í]���;Î�1ªÓ`1§ßrß~�SÒ>1§Ó Ì �SÓ
Í*ÏeÖ�ÎÑà%Ï�Ö%×pÏeÑIÏ*Ø*ÑIÏeÍ*�eÏMÓ Ì Ö Ì �S� Ì Í5Î�1�1ªÑàÏSÎ Ì Ö01xá

r «B�]�SÐ]���eÍ*Ï@�*ÍC1�âvÏfà Ô·Ì �SÓªÓ§�ä1§Í5Î Ì à9Í*ÏBÐ Ì Ó§Ó��5�SÍ*�eÏSÓ§ÏBÐC1là9�SÐC1���ß@1§ÏSÍ Ì Ø Ì Í��*Ó§ÓªÏ@�SÓ§Ó�� Ì Ö%Î Ì à9Í;Ï
r ¤ãÍ�Î Ì Í*Í*��×pÏeÍ°�SÓªÎ9Ï¬à9�SÑ*ÑIÏfà%Î9Ï·âØà%ÏeÍ5Î Ì �#à Ì ÎÑà9Ï Ì Ð°��Ö�1ªÍ*�eÏeÓªÏMÓ§ÏeÒIÏ�Ð>1�à9�SÐC1§�Sß@1ªÏeÍ Ì h�1ªÍ

ä � Ì Ö%ÎD�å×p��Î Ì �eÏfà01��ñà01§×p�SÐ Ì Ó�����Í�Î Ì Í*Í*�0æ,ç*Ïfà�Î]kt�S×DCè¶®1'à Ì ÏåÓ§�ä1§ÓªÓ§� Ô 1§Í]�"Î Ïfà Ì �åÒ]���
à9��Î9Î9ÏeÓ§Ï�m'áÀÖ�1bÑ*��ÁéÑ Ì à%×@1TÁêÕ��SÓª�;ÎD��à Ì Ó§�=�SÍ*�eÏSÓ§ÏêÖ9ÏSÓ`1§Ð;ÏêÐC1Fà �SÐ>1��SßI1§ÏeÍ Ì ×rÏ Ô·Ì >��{ë
>�ì¢í�ît>�ì®ïbÜ

r ¤ãÍ*�eÏeÓªÏBÐC1là �SÐ>1��SßI1§ÏeÍ Ì Ö%�*Ó]ÑC1§�SÍ*Ï 3 à�1ªÐ*ÏSÎ%Î Ï�� »f»5ð à01§Ö9Ñ Ì Î%Î Ï��SÓªÓ§�=�SÍ*�eÏeÓªÏ³Ö%�*ÓAÑC1��SÍ;Ï
©�Ø]ÏñÕ�Õ Ì à9Ï�ì¢íêë �� î7ì�ïbÜ

¤ ä � Ì Ö�Î Ï
Ñ*�*Í5Î9Ï�Ó Ì âvÏfà Ô �*Ó Ì �SÑ*Ñ$à%ÏeÖ9Ö01 Ô ��Î Ì Ñ Ì à[1§Ó®×~�SÓª×pÏeÓªÏ�Ð Ì Ó§Ó§�=�SÍ*�SÏeÓ§Ï�ÐC1zà9�SÐC1���ß@1§ÏSÍ Ì Ø
Ì Ö%Ñ$à Ì Ö9Ö Ì 1§Íéò"óôQS½%P5òST-Ø,Ö9ÏeÍ*Ï;á

ì¢í°ëõaea,:�a*ö÷>�?�ø,ù�ú�>5ûÚü*ý ¿
aÞþ ö÷>�?�ü h§¾�Ü � m

ì®ïÿëõa��Aö >�?�ø�ù�ú�>�û�ü*ý ¿
a þ ö÷>�?�ü h§¾�Ü��fm

j ¼



jf å0�$wx/M1�6#�Ø*-,.�D�$1SH�!$(3�������	1³�M M��(&(�*Ñ/&�'��y
¶>=Ñ< ���ÀC8NONPGpIKCFQMQcC AzG��sC[¯�¯OGM´H^KG ¯P\ \]^ ¯PGc¯%NPC[a X ¯OC[a 	]QcG'/�1

±²X{NP´
¤³Í;×Dç Ì 1§Í ä � Ì Ö�Î Ï¿×~�SÖ%Ï Ì Ö Ì �e�C1�à ÌpÔ Ï¹1§Ó�×p�SÓ§×rÏeÓ§Ï�1§ÍÿÒ]�SÖ Ì �¹1ªÑàÏ�Î Ì Ö01tÖ ÌrÔ Ñ;Ó`1|ª*×~��Î�1ªÕ Ì ×Dç Ì
à�1ªÖ9Ñ Ì ×r×DçC1��SÍ;Ï·Ó Ì ×pÏeÍ;ÐC1§ßI1§ÏeÍC1ÞÏeÑ Ì à ��Î�1ªÕ Ì 1§Í
×p�C1G×I12ÎÑà%ÏñÕ Ì à ÌpÔ Ï*Ü

	 Í¾Ñ*��à%Î�1§×pÏSÓ���à Ì ×pÏeÍ;Ö�1§Ð Ì à ÌrÔ Ï
r ×rÏeÓ§Ó Ì �5� Ô·Ì Í5Î9Ï¦��Ó§�*Í;�5�JÐC1ªÖ%ÎD��Í*ß~�¦×rÏeÍ
ÏeÖ%Î �S×pÏeÓP1ÞÑIÏeÖ%Î�1G�SÓªÓ�
ä1§Í5Î Ì à9Í*Ï�Ð Ì Ó2Ð>1��S�fà9� Ô·Ô �

ÐC1Oà9�SÐC1§�Sß@1ªÏeÍ Ì Ö01��MÐ Ì ÓªÓ�
=�SÍ5Î Ì Í;Í]�Sà�1§× Ì Õ Ì Í5Î Ì ×Dç Ì Î&à �SÖ Ô 1�Î9Î Ì Í5Î Ì á|1G×~� Ô·Ô 1ªÍC1Ìà01ªÙ Ì Ö9Ö01
�~Õvà �SÍ;Í*Ï ä �>1§Í*ÐC1,�*ÍMÑC1§×r×pÏeÓªÏB�SÍ*�SÏeÓ§ÏãÐC1*Ð Ì Õy1§�Sß@1ªÏeÍ Ì à01§Ö%Ñ Ì Î9Î Ï@��Ó;×~� Ô�Ô 1§Í*ÏãÐC1�à Ì Î%Î Ï*Ü

r �;Î�1§ÓP1§ßpß Ì à ÌpÔ Ï7ÑàÏM141§Ó Ô Ï,Ð Ì Ó§ÓªÏb�7Ð*� Ì à �S�e�41xØ�×pÏSÍ*Ö�1ªÐ Ì à9�SÍ*Ð*ÏãÑ Ì à%ÎD��Í�Î9Ïã�;Í�Ö%ÏeÓ§Ï[à ���e�M1§Ï
à01ªÙ Ì Ö9Ö9Ï·Ð]�M�*Í]�MÖ9�*Ñ Ì àEª]×@1 Ì Ñ>1��SÍ]��ÐC1¢�#à Ì ��èÐC1ªÖ9ÑIÏeÖ%Î �·Ñ*��à �SÓªÓ Ì Ó�� Ô·Ì Í5Î Ì �SÓOà ���e�M1§Ï
ÐC1'à Ì Î9Î Ï;Ø*×pÏeÍ
×rÏ Ì�� ×I1 Ì Í�Î Ì Ð>1Oà�1ªÙ Ì Ö9Ö01§ÏeÍ Ì��

r â���Î%ÎD�ÀÓ�
~1ªÑàÏSÎ Ì Ö01®ÐC1EÒ]�SÖ9Ö01Á�SÍ*�eÏSÓ`1EÐ>1bà�1�Ù Ì Ö%Ö�1§ÏSÍ Ì ØGÑIÏeÖ9Ö01�� Ô ÏÀÖ%�*Ñ*ÑIÏfà&à Ì ×Dç Ì Î �;Î%Î Ïj1§Ó
×p� Ô ÑIÏ Ì Ó Ì Î9ÎÑà%Ï Ô �S�eÍ Ì Î�1§×rÏ�à01ªÙ Ì Ö9Ö%ÏêÐ]�SÓ§Ó§��Ö%�*Ñ Ì à�ª*×@1 Ì ÕS��Ð]��1§ÍéÐC1�à Ì ßI1§ÏeÍ Ì Ð Ì ÓªÓ�
=�SÍ��
Î Ì Í*Í]�>à�1ª× Ì Õ Ì Í5Î Ì Ü

	 Í¸ª]�e�$à9��¾�Ü ��� Ö9×Dç ÌrÔ ��Î�1§ßrß~��Î9Ï{1ªÓ Ô Ï,Ð Ì Ó§ÓªÏ���Ð*� Ì à �S�S�M1xá¥Í Ì ÓsÍ*ÏeÖ�ÎÑà%Ï¾×p�SÖ9Ï�Ó�
=�SÍ*�eÏSÓ§Ï��

θ

γ
dTX RX

REFLECTOR

�������! #"�$&%�'�(*)�+-,!.0/�/1+2"3,!�!.4 5"6�����
,!.�7�.8.0959:.0 :.;�1<�=>.0 5��+� 5.?"6/1/�@A"6<B��+�/1+8,!�C"6DE.0 GF#�! 5"H,!.0/�/1.4"6<IF#.J<!<!.8�BF#��/1��K0KL"�F#.6%

MN<PO-�B.09:F#"Q95.0,B.R<B+�<TS0�U��<IF#.0 :.09:9#"Q95+�/VFW"6<IF5+X=Y"6 5.��!<PZ!�1/1"6<!S0��+[.J<!.0 :��.JF5�1SJ+Q,!.0�U,B�!.
95.J��<\"6/��] :�1SJ.J7-�BF#��^*)�"[S0�_��<IF#.0 :.09:9#"`.095"aF5F#"6)�.0<IF#.bS0"6/1SJ+�/c"6 :.��/]9:.0��<!"6/1. 5�19:�!/�F#"6<IF#.,\"6/Vd
/c"95+�)�)�"�De.J ?SL"aD!�1 :.;O&�\"6<IF#�VFW"aF5��7a"6)�.0<IF#.f/�@g.0 : 5+� :.;�1<IF5 5+-,!+6F5F5+�,\"a/1/c"� 5�Vh\.09:95�1+6<!.2<!.J/1/c"
)��195�B #"6KJ�1+�<!.i,!.0/�/c";=Y"69:.8SJ+�<RS0�!�C"6 : 5�V76"2/�@j+6<!,\"2,!�� 5.JF:FW"B%

k .0SJ+�<!,!+l/1.R�1DE+6F#.J95�m=Y"aF5F5.6^UDE+6F5 5.0)�+nO-�B�1<!,!�oSL"a/1S0+6/c"6 :.R/1"nDE+6F5.0<!K0"p 5�Vh\.09:9#"p76.0 :95+
/�@j"6<IF#.J<!<\"� 5�1SJ.J76.0<IF#.fS0+�)�.;qsrUtvu�wmx8woyHz:{1|~}c���m��<XS0�B��uX�;/1"�,!.J<!95�VFW��,!�CDe+6F5.0<!K0"B^E.
y2z5{1|C}����_��/c"H95�!DE.0 G�\S0��.4.J�e.JF5F5��7a"6)�.0<IF#.�SJ+�/1DB��FW"��au[D!�!�3.09:95.0 :.;S0"6/1SJ+�/c"aF5+2S0+6).

us}�� ����t � q��
�&�#�~�C�~�

t q��e���
� �I�

� $&%A�&�
� /�/1+� 5"2/c"2DE+6F#.J<!KL"3 5�Vh\.09:9#"27�.J 595+/�@j"6<IF#.J<!<\"3 5�1SJ.J76.0<IF#.89#"6 5�
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d

∆γ

l
Non-Ideal Reflector

RXTX

¶®1ª�e�$à �3��Ü��,áxà01ªÙ Ì Ö9Ö01§ÏeÍC1ÞÐ]�·�;Í¾ÑC1§�SÍ*Ï�×rÏeÍ*Ð*�;Î%Î Ïfà Ì

��  ë � îm�êî_¡5¢�£C¤Y¥B¦¢î �C§ î þ §¨ >I© h���Üòí�m
Ë®Ì à�Í;ÏeÍ
�SÑ*Ñ Ì Ö9�SÍ5Î�1�à Ì 1Þ×p�SÓ§×rÏeÓ`1IÐ]�¦×pÏ Ô Ñ*ÓP1§×p��Î Ì Í*Ïeß@1ªÏeÍC1à� Ì Ï Ô·Ì Î&à�1ª×Dç Ì Ø,Ö�12Ñ*�BªSà�1 Ô Ïa�

Ð Ì Ó§Ó��#à Ì 1§Ó;Ö�1§Ö�Î ÌrÔ �@ÐC1!«]�e��à �f�,Ü��B�SÑ;Ñ*Ó`1ª×~�SÍ*Ð;Ï^1ªÓ;Î Ì Ïfà ÌrÔ �@Ð Ì Ó§Ó Ì 1 Ô�Ô �S�M1ªÍC1Ìh�� Ì Ï Ô�Ì ÎÑà01§×pÏ0m[Ø
Ï�Õ�Õ Ì à%ÏMÑ Ì Í*Ö �SÍ;Ð*Ïd1§ÓIÍ*ÏeÖ%Î&à9Ï�Ö01§Ö%Î ÌpÔ �J×pÏ Ô�Ì �*Í]�¦Ö9Ï�à9� Ì Í�Î Ì ×Dç ÌBÌpÔ·Ì Î%Î Ì �;Í]�¦ÑàÏ�Î Ì Í;ß~� �� 
Ð]�J�;Í]��ÐC1ªÖ%Î �SÍ*ß~��×@1�à%×~���*�e�]�SÓ Ì �J>¦Ð]�SÓ�à�1§× Ì Õ<1ªÎ9Ïfà Ì�Ì ×rÏeÍÀ�*ÍÀ�SÍ*�eÏeÓªÏ�Ð>1�à9�SÐC1���ß@1§ÏSÍ Ì Ñ]��à�1
�2©

¬2�R �¥îU®Aî]�
> h���Ü��fm

Ì Ö9�;×p× Ì Ö9Ö01ªÕ�� Ô·Ì Í5Î Ì ×~��Ó§×pÏSÓ���à Ì ��Î%ÎÑà9��Õ Ì à%Ö9Ï Ó��Q��Ü�¯ Ì �,Ü��°Ó§�¾ÐC1'à Ì Î9Î�1�Õ<1ªÎDÛ Ì ä �C1�ÕS��Ó Ì Í5Î ÌÐ Ì Ó§Ó�
 Ïe�e� Ì Î9Î9ÏSà�1�Ù Ì Î%Î Ì Í5Î Ìf° �pÜ ì
Ë®Ì àÌ1ªÓ2Í*ÏeÖ�ÎÑà9Ï�Ö9×rÏeÑàÏ·Ò]�SÖ�Î Ì à ÛM×~�SÓª×pÏeÓ§��à Ì Ó§�MÑIÏSÎ Ì Í*ßp�.à01ªÙ Ì Ö9Ö �>à�1ª× Ì Õ,�,ÎD�MÐ]�SÓ§Ó�
���Í�Î Ì Í*Í*�à�1ª× Ì Õ Ì Í5Î Ì ×rÏeÍ¾Ó§�¦Í*ÏSÎ ��âvÏ�à Ô �*Ó§�

��± ö÷>�?f²Àüàë ��  ö >�?;²Àüc³ ° ��³ þ ± ö >�?�üÚýãc5a,:g�*ý¥a#Á�´�µ�¶E¤�·EöòûUÇêÈ�ü�¦'ý¥a#Á�´�µ�¶E¤Ú>Iög¸�²Àüc¦l¹���Ü »Iº
»ÁÌ ÐC1§� Ô ÏêÖ9�*ÒC1�Î Ï �*Í Ì Ö ÌpÔ ÑC1§Ï ×rÏeÍ*×5à Ì Î9Ï¿Õ Ì à�1V«]×~��ÒC1§Ó Ì â��S×@1ªÓ Ô·Ì Í5Î Ì 1§Íÿ�*Í¨� Ô Ò>1 Ì Í5Î Ì

�SÑ Ì à�Î Ï*á
¼ ÐC1ªÖ%Î �SÍ*ß~�¦âØà9�MÖ�ÎD�SßI1§ÏeÍ Ì öU½ Ì4¾ ½ ÐC1~�6¿ Ô�Ì ÎÑà01
¼ �e�*�SÐ]�S�eÍ;Ï���Í�Î Ì Í*Í*�.öU½ Ì8¾ ½ Ð>1CÀMÐ!Áb1
¼ ÑIÏSÎ Ì Í*ß~��ÎÑà9�SÖ Ô·Ì Ö%Ö ���4� » Ð\Á Ô
ÊNÂ!ÃGÄÆÅjÇ!ÈUÉËÊËÃGÇAÇAÉÌÊËÅBÍ�ÎJÏÐÄ�Ñ (ËÒn�mÓ ÅBÔ�Ï ! Ó�Õ Ä�ÅjÖJÃGÄ�ÃØ×�Ù�ÚjÛ&ÜÞÝIßsàáãâäeÙYÚAÛ-Ü:å!æäißèç&ÊÐÑ Õ ÏÐÅ!ÅjÇ Õ Ñ�Ç Õ É�ÇAÉoÊËÅ�éØÝ2àá

ê\ë�ì�í ÙYÚAÛIÜ ä�îâ ÙYÚAÛïÝIß q�Ó Ã Õ É�ÈUÃ�ÅAÔaÉ�ð�ÅAñGñ5ÑWð�ÉsòCó�ÈUÉ�Çjð�É~Î�ÄôÑ�õ�ÊËÃ\ÈUÃ:õJð�Ä�ÃEÇ�ö Ã Ó ð�Ã:õ Ó ÅAÉ�õ�Ã�ÊËÃGÇAÇ�ö É�ÎJÎ�ÃGðYð�É�Ä�Åj÷�Ãèð�ð�ÃGõ0ð�Ãó*ÔÐÅ ÕGÕ É�ÇAÉ�çLÔaÉ Ó�Ó Å�Ñ�ÈUÉ Ó É Ó ð�Ågð�ÏÐÅjÄ�ÃÆÙYÚAÛ-ÜVø0ù�úË×VûWß à ø0ù�úË×Vû
ü # ÑüÊÐÅjÄ�Ãèð�ð�ÅAÖ0Åjð�ýoÔÐÏ ! Ã Ó�Ó ÃGÄ�Ã*ÔÐÅAþ�ÿVÑ Õ ÅjÇAÈUÃGõ0ð�Ã]Ã Ó ÔÐÄ�Ã Ó�Ó Ñ_ÈUÃ:ÊËÅ�Ñ�õ0ð�ÃØÇ�ÑUÿÞÉ�Ä�ÈØÏÐÇ�Ñ���� á����	� Ü�
�Wß ���� ������ ÅAõÕ Ï�Å����Wó*Ç�Ñ Ó ÏÐÔ6ÃGÄ�Í Õ ÅjÃ�ð�ÄôÑ Ó Ö�Ã:Ä Ó Ñ�ÅAÄ�Ä�ÑJÊËÅAÑ�ð�Ñ_ÊÐÑ�ÇAÇ1ö Ñ�õJð�ÃGõÐõaÑ�ð�Ä�Ñ Ó ÈUÅjðYð�Ã:õ0ð�Ã Ò



íI¿ å��	������ "!$#�%'&)(	�SH+*	,�&.-/!0!1�32�4�-�,5,6#��5&87:9
¼ â$; Ì ä � Ì Í;ß~� �"<�¿>='?A@�ß
¼ Ïe�S� Ì Î%Î ÏB;DCªÙ Ì Î9Î Ì Í5Î Ì C§Ð Ì �SÓ Ì ØI×pÏeÍ � ëFESØ2Ó§�*Í;�eç Ì ßrß~�ÀÐ	C]¯ Ô�Ì Î�;%Ï Ì Ö9�*Ñ Ì ;G«]×GC Ì ¿;ÜIH

Ô·Ì Î5;5C ä �]�SÐ:;5CxØ;ÑàÏeÖ�Î Ï·�MÐ	C§Ö�ÎD�SÍ*ßp�KJ ©
¼ �SÍ;�eÏeÓ§Ï2��ëML,:IN¦�O; �SÐ:C�¹�P;��ëQE Ô�Ì Î�;%Ï ºR ��ÑàÏSÎ Ì Í*ßp�';DC§× Ì Õ��;ÎD��Ð	C8; Ì Î9ÎD� Ô�Ì Í�Î Ì Ö �>;9Û
�)S ë ��§ ³ þ § ³ þ ± ý0c5a�:j�@ý¨a>T*´1µ6¶\¤�·EöVUXWAY�ü�¦�ýÿa"T�´�µ�¶�¤1Zàö\[`²Àüc¦së ¹���Ü]H º

ë ^"_ü³a`ü³b`Býdc�^�eg�@ýf_�N�eI^¥ý ¤�ýgc6�&¦Áë ýh^>c�eI_OZ+i;² ¹���ÜAÀ º
	 Í¾Ò*�SÖ Ì �SÓªÓ��3�,ÜVj�Ó��¦ÑIÏSÎ Ì Í*ß~�k;5C�Ù Ì Ö%Ö �k;5C§× Ì Õ��;Î �MÖ9�>; Û

��± ë �s  ³ ° �s³ þ ± ýdc�^�ej�Býl^>T*´�µ�¶\¤�·�öVUmWnY�üc¦sýl^"T�´�µ�¶\¤1ZIöj¸�²Àüc¦Áë ¹���ÜIo º
ë ýpEqc:eg�Ì³ �+^�e]Lü³b`Býdc�^�ej�Býd_�N�e]^m³lc6��ë ýh^"r:e]L"Z�if² ¹��,ÜV¯Ë¿ º

æ�C¥Ñ*�Bª0Í*ÏSÎD�"; Ì ×rÏ Ô�Ì �*Í�Ïe�e� Ì Î9Î9Ïs;5C�Ù Ì Î%Î Ì Í5Î Ì C§Ð Ì �SÓ Ì Ø7Ð	C³Ð	C Ô�Ì Í*Ö5CªÏeÍ	C�×pÏeÍ5Î Ì Í��;Î Ì Ø
Ñ	;%Ï,Ð*�;×~�M�*Í]�k;5CªÙ Ì Ö9ÖDC§ÏeÍ Ì Ð:CGÍ*ÏSÎ Ì ÕeÏeÓ Ì@Ì Í5Î�C�ÎDÛ[¹Ú��Î%Î Ì Í��]�"ÎD�MÐ	CGÖ9ÏeÓ8Cutã�të �	eVrOZ+iv;5C§Ö%Ñ Ì Î9Î9Ï
�SÓ); �S�e�>C§ÏÀÐ	C8; Ì Î9Î Ï º�w Õ Ì Ð	C§� Ô Ï�Ï>; �À×Dç Ì �SÓ�Î Ì ; �SßxC§ÏeÍ Ì Ð Ì ÓªÓ�
=� Ô Ñ	C Ì ßpß~� Ì Ð Ì ÓªÓ§ÏÀÖ�â��SÖ � Ô�Ì Í�Î9Ï
Ì Ö%Ö9ÏyC§Í5Î�;%Ï,Ð*�;× Ì ÜR Ï�Ö�â��SÖ � Ô·Ì Í5Î9Ï';DC§Ö%�*ÓªÎ �zC§Í5Õ Ì × Ì Ð	C

©¿ë ^ ¨ Z{ |}~ ���� E]³�� ^OPZ�� © ý�E����� ¹��,ÜV¯�¯ º

Ì ä�� C§Í*Ð	CÚØ*Í Ì Ó§Ó�
 Ì Ö ÌpÔ Ñ	C§Ï;Ø;Ð	C~�OH"jz�O;��SÐ:CxÜ� ä�� Ì Ö%Î9Ï�Ñ � Í�Î9Ï�ÑIÏeÖ%Ö5C�� Ô Ï�×G�SÓ§×rÏeÓ��>; Ì Ó�
�C§Í5Õ�C§Ó � Ñ*ÑIÏ¦Ð Ì ÓGÖ Ì �SÍ��SÓ Ì ;DC§× Ì Õ � Î Ï� ë � J����D� î���EØ³ Etg� î ���5�/� ¹��,ÜV¯Ð� º�³Ò*Ò:C�� Ô Ï·Õ�CªÖ%Î Ï�×Dç Ì Ó�
V��Î%Î Ì Í � ��ßGC§ÏSÍ Ì Ð Ì Ó�;5�>�O�OCªÏk;5CªÙ Ì Ö9Ö%Ï � Ô ÏeÓªÎ9ÏMÒ��SÖ9Ö5�;ØÞÑ Ì ;ã× � C)C§ÓÔ Ï,Ð � Ó§Ï¦Ð Ì Ó§Ó�
VCªÍ�Õ�CªÓ � Ñ*ÑIÏJÖ5�>; Û¦âvÏO;�Î ÌrÔ�Ì Í�Î Ì Ð Ì Î Ì ; Ô CªÍ���Î Ï�Ð	�SÓ§Ó�
I�SÍ:�eÏeÓ§Ïz�ôØ*Í Ì ÓG×��SÖ%ÏkC§Í�× � C� Ö5C0� � Í	C�Î��>;DC§Ï w Î � Î9Î���Õ�C0� ä+� Ì Ö�Î Ï Ì ;D;9ÏO; Ì � â1�S×GCªÓ Ô·Ì Í5Î Ì ×pÏ Ô Ñ Ì Í*Ö5�SÒ	CªÓ Ì Ð��SÓ�×xC0;%× � C�Î ÏwÐ	C
×pÏSÍ�Î5;9ÏeÓªÓ§Ïk� � Î Ï Ô ��Î�Cª×pÏ¦Ð Ì Ó�� � ��Ð��>�eÍ*Ï;Ø Ì ×GCGÑ Ì Í��SÓ8C§ßrß Ì ;9Û¦Ö9ÏeÓ�Î��SÍ5Î9Ï'CªÓ¢æ:� ¾ Ü  C�CªÍ�Î Ì ; Ì Ö9Ö Ì ;9ÛBC§Í5Õ Ì × Ì Õ"�SÓ � Î��>; Ì ÓªÏÀÖ%â1�SÖ5� Ô·Ì Í5Î ÏBCªÍ5Î�;9Ï�Ð*ÏSÎ%Î Ï¢¡>£5¶k¤�E]³ ¥¦�§ î � �5�©¨ ×Dç Ì
Í Ì ÓGÍ*ÏeÖ%Î5;9Ï·×��SÖ%Ï·Õ"�SÓ Ì Ò Ì ÍX�6Àª�O;��SÐ:CxÜ

	 ×��SÓª×pÏeÓ8CGÖ9ÏeÍ*Ï�Ö�Î���Î5C®×rÏeÍ*Ð*Ï�Î9Î�C®Ö Ì ×pÏeÍ*Ð;Ï � Íw×G;DCªÎ Ì ;5CªÏ�Ñ Ì Ö%Ö5C Ô C§Ö�Î�Cª×pÏ*ØA×pÏ Ô � Í ä+� Ì ä+� Ì �Ö%Î5C«;5C§Ö � ÓªÎ���Î�CãÖ9ÏeÍ;Ïa;5CªÖ9×rÏeÍ5Î�;���Ò	C§Ó8Cãâ1�S×xC§Ó Ô·Ì Í5Î Ì Í Ì ÓªÓ��f; Ì �SÓªÎ Û;Ø³Ñ Ì ;
× � C�Ó�
VCªÍ;Ù � Ì Í*ß��ÿÐ Ì Ó§Ó Ì;5C�Ù Ì Ö%Ö5CªÏeÍ	C2Ö � ÓGÖ Ì �eÍ��SÓ Ì ;DC§× Ì Õ � Î�� Ô·Ì ;DCªÎ��¦× Ì ;�Î�� Ô·Ì Í5Î Ì � Í;Ï�Ö�Î � Ð	CªÏ'�S×p× � ;���Î9Ï*Ü



¬+�]��!�*��#©,5,1&�(	#�!8!1#®�D&1�¯#�2525&$�©7	&u2G*>!�25&82�,°#�%¢-¢(�&�%y&82�*>��-"±G&$�©7¯#g-+(:��,5,�-:,6� =!¯²k³D´ ���¶µ�·�·¹¸»º¼µ�½�½xµ ¾�¸��¿µÁÀ.À�¸�ÂÄÃ¼¸QÀ¹Å�½MÀ¹¸xÀu·¹µÁÆ Ç º¼¸»Æ ¸xÀ.ÅB¾�Ç3ÈÉ ¸xÂÊÃ¼µËÇpº¼Âp·�·.Ç3·¹Â
Ë Ï>C§×Dç � C§ÓÞÖ5C§Ö�Î ÌrÔ ��Ð	C Ô ÏeÍ	C�Î ÏO;5�>�O�OCªÏJÐ Ì Ó§Ó Ì â$;��SÍ Ì ��Ð*ÏSÎ9Î���Î ÏM×rÏeÍ*Ö5CªÖ%Î Ì Í Ì Ó§Ó0� Ô CªÖ � ;5�SßGCªÏeÍ ÌÐ Ì Ó§Ó��¦Ð:C8Ì Ì ; Ì Í*ß���Ð	C2â1��Ö Ì Ð Ì CGÐ � Ì Ö Ì �SÍ��SÓ0CÍ;5C§× Ì Õ � Î5CxØ*Ö Ì ×pÏSÍ*Ð*Ï ä�� �SÍ5Î Ï·Ö9×Dç ÌrÔ ��Î5C§ßrß���Î9ÏyCªÍ
«�� � ;��p¯SÜ�¯eØE×GCÎC§Í5Î Ì ; Ì Ö%Ö Ì ; Û¾Õ"�SÓ � Î��>; Ì Ó�
 Ì Ì Ì Î9Î9Ï°Ð	C � ÍåÏO�>� Ì Î%Î ÏA;DCªÙ Ì Î9Î Ì Í5Î Ì Ö � ÓªÓ�� Ô CªÖ � ;5�Ð Ì Ó§Ó§Ï�Ö%ÑàÏSÖ%Î�� Ô�Ì Í�Î9ÏBÏGÐA×Dç Ì C§ÓÞÖ5C§Ö�Î ÌrÔ � Ô C§Ö � ; Ì ;9Û;Ü	 Ñ���Ö9Ö5CGÑ Ì ;ÁCªÓ2×��SÓª×pÏeÓªÏ�Ð	C¹Ï Ð Ö9ÏeÍ;Ï*á

¯eÜb×G�SÓ§×rÏeÓ§Ï�Ð Ì Ó§Ó0�Jâ1�SÖ Ì Ð Ì Ó¹;��>�O�>C§Ï¦Ð	C8; Ì Î9Î Ïk;DC§× Ì Õ � Î Ï
�,Üb×G�SÓ§×rÏeÓ§ÏMÐ Ì Ó§Ó���Ð	CÑÌ Ì ; Ì Í*ß��MÐ	CGâ1�SÖ Ì ×pÏSÖÓÒsÏSÎ9Î Ì Í � Î��`¹�Ï�Î9Î Ì Í	C§Ò:C§Ó Ì CªÍA��Ö9Ö Ì Í*ß���Ð	C�;5C�Ù Ì Öè�

ÖDC§ÏeÍ	C º<;Üb×G�SÓ§×rÏeÓ§Ï�Ð Ì Ó§Ó�
I��Î%Î Ì Í � �SßGCªÏeÍ Ì¥Ì Ö%â1��Ö�� Ô·Ì Í5Î ÏMÐ Ì Ó�;��>�>�OC§Ïª;DCªÙ Ì Ö9Ö9Ï';5Cª× Ì Õ � Î Ï=*Üb×G�SÓ§×rÏeÓ§Ï�Ð Ì Ó§Ó0�¦Ð	C8Ì Ì ; Ì Í*ßG�MÐ:C2â1�SÖ Ì ×pÏSÖ5CGÏSÎ%Î Ì Í � Î��X¹$C§Í�Ñ	; Ì Ö Ì Í*ßG��Ð	Cu;DCªÙ Ì Ö9Ö5CªÏeÍ	C º
�,Ü7Õ"�SÓ � Î��SßxC§ÏeÍ Ì Ð Ì ÓªÓ�
 Ì ;5;%ÏO; Ì
Ô C§Ö � ;���Î9ÏÔCªÍ¨Î Ì ; Ô CªÍ	C7Ð	CbÖ9ÑIÏeÖ%Î�� Ô·Ì Í5Î Ï*ØÕC§Í¨×pÏeÍ*Ð:C§ßGCªÏeÍ	C

Î5C§Ñ	Cª×Dç Ì Ü
Ë Ï>C§×Dç	ÖBÓ0� Ô �SÖ9ÖDC Ô �JÖ Ì Í*Ö5CªÒ	C§Ó8CªÎDÛ@Í Ì Ó§Ó�� Ô CªÖ � ;5� � ÏSÎ%Î Ì Í:C§Ò	CªÓ Ì ä+� �SÍ*Ð*ÏkCªÓIÎ5;��SÖ Ô�Ì Î9Î�C�Î ÏO; Ì CªÍ
â$;���Í��BÖ5C;Î5;9Ï�Õ"�@Í Ì Ó§Ó�
I��Ö9Ö Ì Ð Ì Ó§Ó Ì Ð � Ì �SÍ5Î Ì Í*Í Ì ;5Cª× Ì Õ Ì Í5Î5CxØ Ì Ì Ì Î%Î � Ì ; ÌrÔ ÏpC*×���Ó§×pÏSÓ0C�C§Í ä+� Ì Ö�Î��×pÏSÍ*Ð	C§ßxC§ÏeÍ Ì Ø Ô �SÍ5Î Ì Í Ì Í*Ð;ÏyCªÍ��SÓªÎ Ì ;5��Î Ì Ó Ì C§ÑIÏSÎ Ì Ö5CÞâ1�"Î9Î Ì Í Ì ÓGÑ��>;5�>�O;5��âvÏ��,ÜA�,Ü

× × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × ×× × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × ×× × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × ×× × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × ×× × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × ×× × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × ×× × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × ×× × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × ×× × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × ×× × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × ×× × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × ×× × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × ×× × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × ×× × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × ×× × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × ×× × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × ×× × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × ×× × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × ×× × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × ×× × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × ×× × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × × ×

Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø ØØ Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø ØØ Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø ØØ Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø ØØ Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø ØØ Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø ØØ Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø ØØ Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø ØØ Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø ØØ Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø ØØ Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø ØØ Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø ØØ Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø ØØ Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø ØØ Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø ØØ Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø ØØ Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø ØØ Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø ØØ Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø ØØ Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø ØØ Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø
RF part

Logic controller
Double receiver

2.3 GHz RTX
Logic controller

Trasmettitore solidale
alla frana

Riflettore
Doppio Ricevitore

h

d

s=0

hr

1

2

MOVIMENTO FRANOSO

Ù C8� � ;�����ÚV<:ÛÜ�>Ý8Þ5ßG;5�>àGC8áOâ	ß3ã	ßxÝ0Ý��zä'C0å � ;��ªã	ßxÝ0Ý8á'åDæ¯á>åDÞ��"äyßxâ+Þ5áB�kç�� � å��yã:ßGÝ0Ý0�ªæ	;5ßxå5ßGâ:à��¢ã	CáO�O�>ßxÞ5Þ5Cu;5CÑè�ßxÞDÞ�ßxâ+Þ5Cé âbê � ßxåDÞ��ÔçGá>â	ã	C0àxC0áOâ:ß¼C0Ý�åDßG�Oâ��"Ý0ß¿�>;5;DC8ë>ßG;�ì¶�>C�ã � ß�;5C0çxßxë�C8Þ5áO;5CÕçGáOâlÝ��nåíÞ�ßGåDå��Ôî1�"å5ß>ïçGá>å5C0çxç�ð	Öpá>Þ5Þ5ßG;5;DßGä'á3¬'ñ�òmTÊó Ï Ð òXT:ÚR �'æôá>Þ�ßxâ	à��ªã	ßxÝ�å5ßx�Oâ��>Ý8ßp;DC0çxßxë � Þ�ákõ3î1�>çxC0Ý0ä'ßGâ�Þ5ßhç��>Ý8çGáOÝ0�>ö	C8Ý0ßh�/Þ5Þ�;5��ëOßG;Då5á'Ý��3��ÚjÀ:Ú
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Altitudine
245mt SLM

Altitudine
165mt SLM

distanza antenne uguale a 10 metri

Distanza fra trasmettitore e doppio-ricevitore circa uguale a 360 mt

Ù C0� � ;5�ªj:ÚV¯OÛ�å5C8åDÞ�ßxä¢� � Þ5C0Ý8C0àGàG�"Þ�áÄæ¯ßx;®Ý8ß3äyC8å � ;Dß3ã	CuåíÞ��>ö	C8Ý0CÑÞ�ìR ßÄ�>â�Þ5ßGâ	â	ßÊã	ßGÝ¹ã	á>æ	æ	C0ák;DC0çGß�ë�C8Þ�á>;5ß«å5áOâ:áyåíÞ��"Þ5ßÊæôáOå5C8àGC8áOâ��"Þ5ß3å � Ý�Þ�ß�Þ5Þ5á¢ã	ßxÝ0Ý��zçG�>å��y�¯Ë¿'äyß�Þ�;5C�ã:C)ã	C8åDÞ��>â	à��ªî$;��'Ý0áO;Dá�ïô�R¯qjI�ªäyß�Þ�;5C¹å � Ý)Ý8C8ë>ßGÝ0Ý8áªã	ßGÝ.äy�>;5ß"ïôä'ßGâ�Þ5;5ßpÝ�ùV�>â�Þ�ßGâ:â��=&�



=�j � ���û7 -/!0&02D&.(+&�2G,Ó-	 /&0!0&�,
�k(:#�!�25&82�,°#�%¢-ã	ßxÝÕÞ�;5�>å5ä'ßxÞDÞ�C8Þ5áO;5ßyõ¼åDÞ��"Þ��KæôáOå5C8àGC0á>â��"Þ��¿C0â � âT«�ßxâ	C0Ý8ßBæôáOåDÞ5á¶�¶÷"=&�Aä'ßxÞ�;DCÕå � Ý�Ý0CÑëOßGÝ8Ý0áã	ßxÝÜäy�>;5ß'ßGãd��<Oj�¿¿äyß�Þ�;5C çxC0;5çG�Aã	CÎã	C0åíÞ��>â:à��:ï)C0â æ:C0ßGâ	�¿ë�C0åDC0ö	C8Ý0C8Þ�ìBá>Þ5Þ5C0çG�¿Þ��"â+ÞGùVõ'ëOßx;5áç�ð	ßnC8ÝÁäyC8å � ;5�"Þ�áO;Dß�ã:ßGÝûÝ8C8ë>ßGÝ0Ý8á¶ã	CgåDßG�Oâ	�>Ý0ß�æ	;5ßxå5ßGâ�Þ5ßKâ	ßGÝg;5C0çxßxë�C8Þ5áO;5ß¿C0â:ã	C0çG�që"�¶å5ßxäyæ	;Dß� âuù�C0â�Þ5ßGâ	åDC8Þ�ìzî$áOâ:ã	ákå5ç��"Ý��:Ú

Ù C8� � ;��Äj:Ú]÷�Û�äyC8å � ;Dß3ã	C�åDÞ��>ö	C0Ý8C8Þ�ì:Û)ë�C0åíÞ��ªã��>Ý�ã:áOæ	æ	C8áª;5C0çxßxë�C8Þ5áO;5ßR ß?«�� � ;DßÊj�Ú]÷Äß«j:ÚV<zä'áOåDÞ5;��>â	áª;DC0åDæ¯ß�Þ5Þ�CÑë"�>äyßxâ�Þ�ßhÝ0�zçGáOÝ8Ý0á�ç��>àxC0áOâ	ß®ã	ßxÝÍÞ�;5�>å5ä'ßxÞDÞ�C8Þ5áO;5ßë�C0åíÞ��hã��>Ý:ã	áOæ	æ	C8áh;5C8çGß�ë�CÑÞ�áO;Dß>ïOß�Ý0�ûå5C8åDÞ5ßGäy�>àGC8áOâ	ß�ã	ßxÝ0Ý�ùI�>æ:æ��>;��/Þ�ágÞ5;��>åDäyß�Þ5Þ5C8Þ�á>;5ß>ï>�>â�Þ�ßxâ	â��ß«ö��"ÞDÞ�ßG;DC��zã	C¹�"Ý0C0ä'ßGâ�Þ��>àGC8áOâ	ßûå � Ý�«�ßxâ	C0Ý8ß>Ú� áOâ	á¶åíÞ��"Þ5ß � Þ�C8Ý0C0àxà��"Þ5ß¢Ý8ß��>â�Þ�ßGâ:â	ß � ð	áO;íÞ3Á��>ç�� Ù C0;5ß¢æ¯ßx;ªC0ÝÕã:áOæ	æ	C8áK;5C0çxßxë�C8Þ5áO;5ß"ï ßÝ�ùV�>â�Þ�ßxâ	â��Ê�Êö��>;5�"Þ5Þ5áOÝ0ápæôßG;ÕC8Ý	Þ�;5�>å5ä'ßxÞDÞ�C8Þ5áO;5ß"ï�Þ � ÞDÞ�ßûC8âyæôáOÝ0�>;5C8àGà��"àGC0á>â	ß�áO;5C8àGàxáOâ�Þ��>Ý8ß w æ¯ßx;Ý��zã:ßGå5çx;5C8àGC0á>â	ß«ã	ßGÝ8Ý0ß«�>â�Þ�ßxâ	â	ß«å5Cuë>ßGã��'Ý��zåDßGàGC8áOâ	ßÊH�ÚI÷�ÚR �zäyC8å � ;5�Äã	CuåíÞ��>ö	C8Ý0CÑÞ�ì«õ3åDÞ��/Þ��zçGá>â	ã	á>ÞDÞ��zÝ��"å5çGC0�>â	ã	áÄÝ0ß3�>â�Þ5ßGâ	â	ß3C8â¼æ¯á>å5C0àxC0áOâ:ßÌ«�åDå��ßÁ�>çxê � C0å5ßxâ	ã	ápÝ��hä'C0å � ;��ûã:ßGÝ0Ý0�hæ¯á>å5C0àxC0áOâ:ß�áO�Oâ	C	÷háO;5ß w æôßG; ��ë>ßG;5ß � â	�«äy�>�O�>C0áO;Dß�� � Þ5áOâ	á"úä'C��:ï	Ý0�ªå5ç�ð	ßxã��B�käyC8çG;5á�çGá>â+Þ5;5áOÝ8Ý0áO;Dßûã	ßxÝ�Þ�;��"å5ä'ßxÞ5Þ5C8Þ5áO;5ß3ßx;��yæ:;5ßGã:C0å5æôáOåíÞ��kæ¯ßx;gåDæ¯ßx�Oâ	ßG;DßÝ�ùV�>æ	æ	�>;��"Þ5á�;��>ã	C8á�ã � ;��"â+Þ5ßyC8Ý�æ¯ßx;5C8á�ã	á�ã	C�C8â��"ÞDÞ�C8ë�CÑÞ�ì:ïuæôßG;pæôáOC�;5C0�>çGçxßGâ	ã	ßx;5Ý8á`�¼å5ßxçGáOâ	ã:Cæ	;DC0äy�ûã	ßGÝ8Ý�ùV�>æ	æ � â+Þ��>ä'ßGâ�Þ�áhçxáOâkC0Ý�ã	áOæ	æ	C8á3;5C8çGßxë�CÑÞ�áO;Dß�æ¯ßx; ßxÌ¯ßxÞDÞ � �";5ßÁÝ��ûä'C0å � ;���Û.ã � ;��>â�úÞ�ßÜê � ßGåíÞ�á3æôßG;5C8á�ã:ágë�C0ßxâ	ßÕ;DC0ã	á>ÞDÞ�á � Ý8Þ5ßG;DC0áO;Däyßxâ+Þ5ßÜÝ�ùI�"å5å5á>;5ö	C8äyßxâ+Þ5ágã:C:ßGâ:ßG;5�>C��gåDæ¯ßx�Oâ	ßxâ	ã	áÞ � Þ5Þ��BÝ0�yæ��";DÞ�ßÄÝ0áO�OC8ç��'ã	C�çxáOâ�Þ�;5á>Ý0Ý0á¢�>ãKßGçxçGßxàGC0á>â	ßªã	ßGÝ�äyC8çG;5á�çGá>â+Þ5;5áOÝ8Ý0áO;Dß>ï�ç�ð	ßzë�C8ßGâ	ßªC8âê � ßGåíÞ�áyäyá�ã	á � Þ5C0Ý0C8àGàG�"Þ�ázçxáOä'ßhÞ�ßGä'æôáO;5C8àGà��/Þ�áO;Dß>Ú» áOÝ0ßxâ	ã	áBß�ÌÍß�Þ5Þ � �>;5ßÄC0Ý.ö	C0Ý0�>â	çGC8áyßxâ	ßG;D�OßxÞ5C0çxá	ïÍæôáOC0ç�ð:õzÝ��'å5ç�ð	ßxã����¢äyC8çG;Dá�çxáOâ�Þ�;5á>Ý0Ý0á>;5ßçGá>â	å � äy� �/äy� C0â�æ¯á��ÜßG;6ú°ã	á��ÁânßÄjI�"ä'�ÿã � ;��>â�Þ5ßÄC0Ýuî � â	àGC8áOâ��>ä'ßGâ�Þ�á:ïôä'ßGâ�Þ5;5ßpÝ�ùV�>æ	æ��/ú;��/Þ�á�Þ5;��>åDäyß�Þ5Þ5C8Þ�á>;5ßªçGá>â	å � äy�njI�a¿>äy�vC8â Þ5;��>åDäyC8å5å5C8áOâ	ßkß¼÷"<�¿>ä'� C8âÔ;DC0çxßGàGC8áOâ	ß"ï�â	ßxÝ0Ý��çGá>â	ã	C0àxC0áOâ:ß�C8âaç � CgáO�>â	Cg÷ÔáO;5ß�ëOßxâ	���f�>çxçGßxå5ásÝ�ùI�>æ:æ��>;��/Þ�á¶Þ�;��"å5ä'ßxÞ5Þ5C8Þ5áO;5ß���6'â	ç�ð	Ö�;5CÑúäy�>â	���¢C8ânÞ�;5�>å5ä'C0åDå5C0á>â	ßÄæôßG;2¯L¿Bå5ßGçxáOâ	ã	C�ï�Ý�ù�ßGâ	ßx;5�OC0�¢çGá>â	å � äy�"Þ��Bäyßxã	C��>ä'ßGâ�Þ5ßÄæôßG;3áO;5�çGá>;5;5C8å5æôáOâ	ã	ß¢�¡ 7¢ ò L8³ ¤�_�L"Tf³ _OTI¦B¥NM£ © M�M ³ ¤�^>cOT8³m_>TI¦�¤£ © M�M ò _:e8E�`�NOLa²¼t ê � C0â	ã:CÜåDCæ � ªªë>ßGã	ßx;5ß«çGáOä'ß3C0Ý¯å5C8åDÞ�ßxä¢�zåDCuæ	;DßGåDÞ5CuöôßGâ	C8å5å5C8äyáªæôßG;ÕÝ�ùV�>Ý0C8äyßxâ+Þ��>àGC8áOâ	ßg�zö��"ÞDÞ�ßG;DC��zçxáOâßxë>ßGâ�Þ � �>Ý0ßpæ��>â	â:ßGÝ0Ý8áªå5áOÝ0�>;5ß"Úé âfê � ßGåíÞ�ß¼çGá>â	ã	C0àxC0áOâ:CÎåDCÕæ � ªnåDÞ5C0äy�>;5ß'Ý��¿ã � ;��/Þ��Aã	C � âd�>çxç � ä � Ý��"Þ5áO;5ß'ã��KH�Ú]÷"�gð
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Ù C8� � ;5�ªj:ÚI<�Û�äyC8å � ;Dß3ã	C�åDÞ��>ö	C0Ý8C8Þ�ì:Û.ë�C8åDÞ��kã��>Ý¯Þ�;��"å5ä'ßxÞ5Þ5C8Þ5áO;5ß
¹1ã:Cp;DC0ã	á"Þ5Þ�ß¶ã	C8äyßxâ	å5C8áOâ	C º æ¯ßx;�çxC0;Dç�� £«ª © ¦ �¬ ª ¥N £ ¤ ¢ ¦ ò EOE�_Oc�Pmáqë+ëOßx;5á�ã	C«çxC0;5çG�l=�Àl�OC8áO;5â:C wC0âl;5ßG�>Ý8Þ�ì Ý0� çxáO;5;DßGâ�Þ�ß�ã	CÁå5çG�>;5C8ç��ÔC8â�Þ�ßG;Dâ��Ôã:ßGÝ0Ý�ùI�"çGç � ä � Ý��/Þ�áO;Dß¼;5C0ã � ;5;5ì â	á"Þ�ßxë>áOÝ0ä'ßGâ�Þ5ßÝ�ùV� � Þ5áOâ	áOä'C�� ã	ßGÝûå5C0åíÞ�ßxä¢�:ï®å5æôßGçxC0ßKçxáOâ Ý�ù�C0â�ëOßxçGç�ð	C0�>äyßxâ�Þ�ádã	ßGÝ8Ý�ùV�>çGç � ä � Ý0�"Þ�á>;5ß¿åDÞ�ßxå5åDá	ïçGá>å5C0çxç�ð	Öû;DC0å � Ý8Þ5ßG;�ì3C8â	ã	C0åDæ¯ßxâ	å��"ö	C0Ý8ß�Ý�ù � å5ápã	C � â'æ��>â	â	ßxÝ0Ý8ápî$á>Þ5áqëOáOÝÑÞ��>C8çGá3æôßG;ÎÝ��3ç��>;DC0çG�:Û�C8âáO�Oâ:C�çG�>å5áûå5C�æ � ªhçxáOä � â	ê � ßÕ�>å5å � ä'ßG;5ßÜç�ð	ß�Ý�ùI� � Þ�áOâ	á>äyC0��C0âÄçG�>å5áûã	C+ö	Ý��>ç��OúÓá � Þ);5C0å � Ý8Þ5ßG;5ìå5C8ç � ;5�>ä'ßGâ�Þ�ß«å � æ¯ßx;5C0á>;5ß«�3À'�>C0áO;Dâ	C�Ú�gßxÝ.æ:;5C0ä'áª�O;5�a«�çGá'ã	C�«�� � ;��'j:Ú�=yåDC¹ë>ßGã	ßpC0Ýuë"�>Ý8áO;5ß3ã:ßGÝ0Ý0�zäyC8å � ;5�ªßxÌ¯ßxÞ5Þ � �"Þ��'áO�>â	C.÷áO;DßÊ�ªæ��";DÞ�C8;5ßhã	�>Ý0Ý8ß2¯Ë¿:Ûj¿�¿ªã	ßGÝ.÷"o%I�¯©÷)I-¯qoOoOo:Ú� � Ý8Ý�ùV�>å5åDß�® õK;5C8æ¯á>;DÞ��/Þ�á C8Ýgë"�>Ý8áO;5ß�ã	ChåDî1�"å��>ä'ßGâ�Þ�ádä'C0å � ;��"Þ5ásC0âa�O;��>ã:Cûî$;��sCgå5ßG�>â��>Ý0C;5C8çGß�ë � Þ�CÎã��>Ý0Ý8ßkã � ß¼�>â�Þ5ßGâ	â	ß¢ã	ßGÝÎã	áOæ	æ:C0áA;DC0çxßxë�C8Þ5áO;5ß"ï�ä'ßGâ�Þ�;Dß¢å � Ý0Ý�ùV�>åDå5ß3½ õ¢;DC0æôáO;DÞ��"Þ��Ý�ù�áO;5�zC0â�ç � C�õ«åíÞ��"Þ��kß�ÌÍß�Þ5Þ � �"Þ��kÝ��zä'C0å � ;��zåDßGâ	àG�yC8Ýu;5áOÝ8ÝÑúÓá©ë>ßG;Á^"c9¯�L"r±° TOTW¯+TOT:Úý ßx; ë>�"Ý � Þ��>;5ßÎäyßx�OÝ0C8ágÝ0�gåíÞ��>ö	C8Ý0CÑÞ�ì�ë�C8ßGâ	ßÜ;5C8æ¯áO;íÞ��"Þ5áûC8âf«�� � ;��hj:ÚA� � â:á3àGá�áOä ã	ßGÝ8Ý�ùV�>å5åDß® C8âAç � C)åDC�æ � ªBâ	á>Þ��>;5ßpçGáOä'ßÄÝ0�kî1�"å5ßzä'C0å � ;��"Þ��'åDC��'åDÞ��"ö	C0Ý8ßÊâ	ßxÝ)æ:;5C0ä'á¢H6¿%² ã	ßGÝ¹Þ�ßxäkúæôá	ï	æôßG;�ã	ßx�OßGâ	ßx;��>;Dß«çGáOä'æ	Ý0ß�Þ��>ä'ßGâ�Þ5ßhâ	ßGÝ8Ý��Äæ	�>;DÞ5ß4«	â��>Ý0ßûæ¯ßx;�Ý�ù�ßGå�� � ;5C8;5å5CÍã	ßGÝ8Ý��Äö��/Þ5Þ�ßx;5C0�ãuùV�>Ý0C8äyßxâ�Þ��>àxC0áOâ	ß"Ú�gßxÝ0Ý��yæ	;5C8ä¢�'æ��>;DÞ5ßzÝ��yäyC8å � ;5�¢ã	C)î1�"å5ßªõzã	C�<I�6¿B�O;5�>ã	C)çGáOâ � âKßx;5;DáO;5ßªäy�>å5åDC0ä'á¢ã	C³ c>�O;��"ã	C w C0â ê � ßGåDÞ��Kå5C8Þ � �>àxC0áOâ	ß � â	ánåíî1�>å��"äyßxâ+Þ5áKã	C�<n�>;��>ã	CÎ;5C8å � ÝÑÞ�� � � � �>Ý8ßB�>ã � â	áå5æôáOåíÞ��>ä'ßGâ�Þ�á'æ	;DßGå � â+Þ5áyã:ßGÝ0Ý0�zåDÞ��>àGC8áOâ	ß«C0â¼î$;��"â��zâ	áOâ¿å � æôßG;DC0áO;Dßp�k=kçxßGâ�Þ�C8äyß�Þ�;5C�Ú�gáOâpõÎçGáOä � â	ê � ßÜã	�"Þ�á®�Áå��>æôßG;DßÜåDßÜÝ8ß�áOå5çxC0Ý0Ý0�>àGC8áOâ	C/ã	ßGÝ�ë"�>Ý8áO;5ß�ä'C0å � ;��"Þ5á�å5C0�>â	á®ã	áqë � úÞ�ß��>Ý�çG�>äzö	C0�>ä'ßGâ�Þ�ágã	C:ê � �>Ý8ç�ð	ß�æ��";��>ä'ßxÞ5;5áûâ:ßG�OÝ8C:�>æ:æ��>;��/Þ�C�;��>ã	C8áûáOæ:æ � ;5ßÁ�"Ý0Ý��Áä'á�ã	CV«�ç��
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Ù C0� � ;5�ªj:Ú�=	Û�äyC8å � ;5�>àGC8áOâ	ßhã:C�åDÞ��"ö	C0Ý8C8Þ�ìÊå � �OHzáO;5ß«ã	CÍî � â	àGC8áOâ��>ä'ßGâ�Þ�á

´YµP¶)·�¸;¹Wº�»D¼�½¿¾�µPÀ0·�¸;¹�Á7µPÂ)Ã�ÄÆÅ�µ�À«Ç;¹�È�µPÉÊµÊÇ;Ë±À0·Ì¼)Í�Â)¸0ÄUÅ�µ}ÎÏ·�Ã�Á^µÊÂ)Ãe¹�¾�Ä^Ã%Ç0Â�ÐÏÁ^Â�Â)¾ÒÑ



� �ÔÓ:�e§�&�,5*�-/±G&1�q7¯#û-:,�&©¨Í&14�-Ê2�#�7	±q-¿øq&025&Ó "&0!8&Ó,B�ª��,D,�&14�- =�oã	ßxÝ0Ý��zåDC8Þ � �>àGC8áOâ	ß3�OßxáO�O;5��Õ�ç��R¹$C0â¼æ��>;íÞ�C8çGáOÝ0�>;�ä'á�ã	áªÝ8áªå5æôáOåDÞ��>ä'ßGâ�Þ�á'ã	C¹� � Þ5áqëOßGC8çGáOÝ8C º Ú
�y³;Ö �'¸�·.Å�Ç É ¸�ÂÊÃ�µ Ç«·¹¸H��¸^��Ç À�µÁÃ É Ç �y¸GÀ�¸H��¸x½�¸�·�� Âp·�·¹¸7��Ç  áOâ�Þ�C8â � �>â	ã	áAÝ0ß'äyC8å � ;Dßyã	CÎåDÞ��>ö	C8Ý0C8Þ�ì¼å5CÎõ¢æ	;DßGå5áKC8âÔßxå��>ä'ß¢Ý0��æôáOå5åDC0ö	C8Ý0CÑÞ�ìBç�ð	ßBÝ8ßyã � ßåDÞ��>àGC8áOâ	C)â	áOâK;5C8å � ÝÑÞ�C8â	á¢C8ânçGáOâ:ã	C0àxC0áOâ	ßÊã	C æôßG;íî$ßxÞ5Þ��yë�C0åDC0ö	C8Ý0C8Þ�ì'á"Þ5Þ�C8ç��:ÛÁÝ8ßª�>â�Þ�ßxâ	â	ßªå5á>â	áåDÞ��"Þ�ß�C8â	åDÞ��>Ý0Ý0�"Þ�ßBå � C�Þ�ß�Þ5Þ5C�ã	C�ã � ß¿ç��>åDßA�Kã	C8åDÞ��>â	à��¶ã	C�çxC0;5çG�Ø×)×6¿Käyß�Þ�;DC�å5ßGâ:à�� �>Ý0ç � âã	C8å5Ý0CÑëOßxÝ0Ý0á:ïOC0âyç � CôC0Ý�î1�>åDçGC0áÊßGÝ8ßxÞ5Þ5;5áOäy�>�Oâ:ßxÞ�C8çGáp;��>åDßGâ�Þ��ÊC0Ý�Þ�ß�Þ5Þ�áÊã	Côâ � äyßx;5áOåDß3�>ö	CÑÞ��>àxC0áOâ	C wC0â:áOÝ8Þ5;5ß Ý0ßÕ�>â�Þ�ßGâ:â	ß�å5á>â	áhåDÞ��"Þ�ßÜã	C0åDæ¯á>åDÞ�ßÜê � �>å5C:�>Ý0Ý8C0â	ßG�"Þ�ß çxáOâzC0Ý�î1�>åDçGC8áûßGÝ8ßxÞDÞ�;5á>ä¢�>�>â	ßxÞ5C0çGáæôßG; æ¯á"Þ�ßG; åíÞ � ã	C0�>;5ß®�>ÝÑÞ�;DC	�>åDæ¯ß�Þ5Þ�C�ã:ßGÝ0Ý0�3æ	;5áOæ	�>���>àxC0áOâ	ß�ßxÝ0ß�Þ5Þ�;DáOäy�>�Oâ	ß�Þ�C0çG�:Ú é âÙÕ�� � ;��«j:ÚVjõ«;5C8æ¯áO;íÞ��"Þ�� � â��kå5ç�ð:ßGäy�"Þ�C8àGà��"àGC0á>â	ß3ã	ßGÝ�åDC0åíÞ�ßGäy�k�>ã	á>ÞDÞ��"Þ5á	Ú

Distanza apparati = 550mtDistanza antenne = 10mt
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