
���������
	��
��������������������������� �!	�"�����#%$&�!'���(
) ��*���#+��#+��",��-����
�/.0�213����4 �5���
�/4 .6���879���:�;��1�4<��"���=

>0? ��*<@�	���ACB0D0D6E

F�GIHKJML N OPL�QSR3NTJ�NTUVL JXW+J�HKYZQ�[�NT\�N ]^]�NT_3L�Ha`bN�WPUbcdHKUeNfOPQ�NTUeJ�Ha`bN�gehZiSHaLMj�kml<_on:UP`bN%RpL N%RqceNf`bHK_rNTstF�GMH!J
ceNf`bH!_oNu_on�UeUeNT_vL JwL nxL�GINZQSWPR�Wr[![yN [�QSR�H!UVL NTR�Q�n�RpL2WPUbcCNfOPQ:[yn�HzL J�L�GINZ]�WP_3L�L�GMWrL;J�L WPR{L HKUe|x}
HaL�G�~e�e�
iSWPJ�N%cC�I�IJ��yYuWr�PiSNdNf`bN%U�NTWPR{[yH!NTR��xQSR3HKUVL N%RXQSn�RpL�JXiSNT_oWPY�N�iSHKceHKR3NT_3L�HKn�UeWr[ys�F�GIHKJ+H!J+Ubn/L2L n�iSN
_on�UV]p�IJ�NTc�}
HzL�G����m��n:R6�8�e�uQSR�H!UVL NTRMQSn:RpL�]p�IUb_vL HKn�UeJ/�M�
�e��k��8�e��Wr[K[�n%}
JM�bn%��L n�L�R�WPUeJ�]�N%R�ceWrL W
L n�WPUec�]�R�n:Y�L�GIN�QSR�H!UPL�NTR2H!U�WZ`bNTR{�
]�WPJ�L�WPUec�GMN%Wr`bHa[!�uGIWPR�cV}
WPR�NuWPJ�J�H!J�L NTc�}
Wr��s
�x��ceN `bHK_oNuH!J
Wr[yR3NTWPcV�+GIWrQ�Q��uHa]�L�GIN�ceWrL W�i��IJSiSNfL�}
N%NTU��I��WPUecZQSR3HKUVL N%R�}
n�Rp��J�H!UuR�N `bNTR3J�N�ceHKR3NT_3L H!n�Ues
�mn:R
L�GIWrL \%�bn%��L N [K[eL�GINwQSn�RpL�GIWPR3cP}
WPR3N�L n+J�L n/Q�J�N%UbceH!Ub|+WZceWrL W�i��PL�NTs:F�GINTUZ�bn/��_oWPUuR3NTWPcZiSWP_v�
ceWrL W�n:UZL�GINwi��IJ�}�GIHK_3G�H!J�J�N%UPL�L nXL�GINw�I�IsVF�GIHKJ0H!UPQ:�bLMi��PL N2H!J�n%]�_on%�IR�J�NZUbn/L�}�H!ceN�NTUen%�I|9G�]�n�R
L�GIN�gehZi�HaL�j�kml�_on�UV`bNTR3J�HKn�U�R�N%J��e[KLZ�y�xL n��I�e�e 
R3WPUe|¡N%��}�GMH!_3G�L�GIN��I�CJ�GMn/�b[�cxiSN�Wri�[�N�L n�R�NTWPc
]�R�n�Y¢L�GINuceNf`bHK_rNTsxF�GINTR�N ]�n:R�NxL�GINuceNf`bH!_oNZ�IJ�NTJwL�}
n�Yun�Uen%[�HaL�GIH!_�J�NTR3HKWr[0j�k�l£_on:UP`bN%RpL N%R�J�sxF�GIN
n%L�GIN%R��xiSHaL�J�n%]�L�GIN�i��PL�N�Wr]pL NTR�J��bi:L R�WP_3L�HKUe|ZL�}
n�iSHaL JM]�n�RSL�GIN�J�NTR3HKWr[�¤�WPUecx¥�ceWrL W+WPR�NX]�R�N%NX]�n�R
n%L�GIN%R6J�H!|¡UeWr[�J�s
�ysososo�&¦tR�J�L6J�N LIL�GMNZceWrL W�QSn:RpL�L n
H!UVQ��eLZ�§L�n%}
WPR�ceJ��I���qcbH!R�N%_3L HKn:U+i�Nf]�n�R�NZHaL�}
Ha[![�L R3HK|¨|¡N%R6_rn�UeUbN%_o©
L H!n�U+n%]�L�GIN2ceN `bHK_oN%seF�GINTU+HzL�}
Ha[![ªR3NTWPc�L�GIN;ceH!|¡HzL Wr[ªceWrL W6]�R3n�Y,L�GINtQSn�R{L seF�GIN�_3[yn:_3��]�n�RmL�GIN�J�NTR�H!Wr[
ceWrL W�L R�WPUeJ�YuH!J�J�HKn�Udn%]�L�GINX¤�WPUbc«¥�_on�n�R3ceHKUeWrL NTJXHKJqJ�NTUVL�L nZL�GIN+ceNf`bH!_oN�L�GMR3n%�I|�GdL�GIN+¬VF6­�®;¯��
[yH!UeNTswF�GIN+°²±�°²FC[yH!UeN+Wr[yJ�n�J�NTR{`bNTJ2WPJ�W
J�H!|¡UeWr[�L n�J�L WPR{L�j�k�l<_on�UV`bNTR3J�HKn�Ues�¯�n%L�G5_on�UV`bNTR{L NTR3J0}
Ha[![
J�NTUec«L�GINTHKR�R�N%J��b[!L JqWrL�L�GINZJ�WPYuNXL HKY�NT\�WPUecxiSn%L�G�_rn�UV`bNTR�J�H!n�UeJM}
Ha[K[
GIWrQ�QSNTU�WrLML�GIN�J�WPYuNXL H!YuNTs
F�GIHKJ�Wr[K[yn/}�J�W�J�H!YZQ�[yN%R�ceR�Hz`bNTR0WPUecuJ�QSN%NTceJ0�eQ³ceWrL W�R3NTWPcen%�eL s
°�R�N%_on�YuY�NTUecxL nX�IJ�NqL�GMNw´oF6��gehe�b�+geh�iSHaL6Y�n�Uen%[yHzL�GIHK_tj�kmlµ_on�UV`bN%RpL N%R�]�n�R
L�GMH!J�QSR3n�|¨R�WPY��¡F�GIN
_3[�n�_3��]�n�R�L�GIN�J�NTR3HKWr[;ceWrL W�L R3WPUeJ�YuHKJ�J�H!n�U5_oWPU�iSNZ�eQ5L�n�hb�e�V��¶2·�\6J�n�R3NTWPceHKUe|�L�GIN�_on�n�R3cbH!UeWrL N
ceWrL W�n�UV[K�+L Wr��NTJqW�]�R3WP_3L H!n�U�n%]wW�YuHz[K[yH!J�NT_on:Ubce\:}�GIHK_3G5HKJqYun:R�NXL�GIWPU³N%Uen%�I|�G5J�QSNTN%c��¸sosrso�ZF�GIN
J�Nf[�NT_3L�NTc�_on�UV`bNTR{L NTRM_3GIHaQSJ�WPR�N�W�_on�J�L ©pNf]p]�N%_3L Hz`bN¹J�n/[K�eL HKn:U��K[yN%J�J�L�GMWPU�gb +�8�IR�n�J0NTWP_vGM�qWPUecuWr[![yn%}
NTUen%�I|9G�J�QSNTN%c�WPUec�WP_o_3�IR3WP_3�+]�n:R6n/�MRªQ��IR{QSn�J�NTJ�s



º »I¼0½6¾�¿&À�Á^Â¨Á�¾�Ã h

�mn:R�iSNfL�L NTRwQSn�R{L WriSHz[yHaL��r\�WPUecdL n�YuWr��N�]p�e[K[0�IJ�N�n/]¹~bh�iSHzLx�m��Ä¹J�\ªL�GIN�J�n%]^L�}�WPR3N³H!Jq}
R3HaL�L N%U�]�n�R
L�GIN�lMÅ8ÆM�e��_on�Y¹QSHa[�NTR²sulMÅ8ÆM�e��HKJ�L�GMN�lq®�¬�`bNTR�J�H!n�U�n%]0L�GIN�}�N [K[�©²��Uen%}
U�|¨_o_3k�|ªÇ�ÇÈ_on�YZQ�Ha[yN%R�J
}�GIHK_3G£WPR�N«QSn%Q��e[�WPR�WPYun�Ue|�´ªH!UV�bO�Q�R�n�|¨R�WPYuY�NTR�J�s�°²L�HKJZn%QSNTUµJ�n%�IR3_oN³WPUec�]�R3NTN [K��Wr`bWPHa[�Wri�[yN%s
F�GIN2��[yHziSR�WPR{�
n%]�L�GIN2lMÅPÆM�b�+Q:[yWrL�]�n�R�Y�HKJ0Yun:cbN [K[�NTcuWr]pL NTRªL�GIN2ÆM±�ÄÉ��[�HaiSWPR{��n/]�´�HKUV�eOb\%i��eL�L�GIN
J�n%]pL�}
WPR�N�HaL�J�Nf[K]6H!J�Uen%L�YuNTWPUVL�L nX}
n�Rp��H!UZ´�HKUV�eOMÊ
¬eYuWr[K[
QSWPRpL�J;n%]�L�GIN�J�n/]^L�}
WPR3N+WPR�NX}
R�HzL�L NTUdHKU�HKUV[�HKUeN+WPJ�J�NTYZi:[K��[yWPUe|��IWP|¨Nm�Sj�L HKUV��ceNf[�Wr�
}�GIHK_3G
YZ�IJ�LtUen%L
iSN2n%Q:L HKYuH!·�NTc�Wr}�Wr��i��XL�GIN;�d_on�YZQSHz[yN%R�HKU�L�GIN0jMkml5H!UPL�NTRp]�WP_oN2R3NTWPcen%�eL6WPUec�L�GMNX_on�ceN
}�GIHK_3G�R�N%WPcbJwL�GINZF�HKYuN�¬VL WPYZQ5�In%�IUVL N%RËsxF�GIHKJXHKUV[yH!UbN�WPJ�J�N%YZi�[K��HKJ�QSR3n�_oN%J�J�NTcd}
HaL�G�L�GINuÆM±;Ä
j&¬uWPJ�J�N%YZi�[�NTR�}�GIHK_vG�HKJSQSWPRpL&n/]�L�GIN¹lMÅPÆM�b�³_on�Y¹QSHa[�NTR�J��IHzL NTs
±�n%L NwL�GIWrL�j&¬¹�MJ�N%JMj¡F6ÌMF5J��bUVL WrO
}�GIHK_3GCGIWPJ¹J�n:YuNuHKY¹QSn�RpL�WPUPL¹ceHz]^]�NTR3NTUe_oNTJ&]�R3n�YÍ_3[�WPJ�J�HK_+°pUPL�Nf[�j&J�J�N%YZi�[!��[�WPUe|��IWP|¨N�J��bUVL WrOÎ�yWPJ
�IJ�NTc�HKU��+jq¬b��\%F%j&¬e�ÏWPUecx±;j&¬e��WPJ�J�NTYZi:[yNTR3J�\V]�n�R0N ObWPYZQ�[yN%��s
°Ð]��bn%��Nf`bN%RM}
WPUPL�L n�_oR�N%WrL N�WZ´ªH!UV�bO�`bNTR�J�H!n�U³n/]�L�GIN
J�n/]^L�}
WPR3NT\m�bn%�³}
Ha[![IQ�R�n%iSWri:[K�³UbN%NTcCR�n�n/L
QSR3Ha`bHa[�NT|¨NTJ&L n�Rp�IU5HzL s³¬en�YuN�HKYZQSn:RpL WPUVL�QSn�HKUVL J/�qF�GMH!J�HKJ�R�N%Wr[y©ÐL HKYuN�J�n%]pL�}
WPR�N%\�J�n�]�n�R2W«´ªH!UP�eO
`bNTR3J�HKn�Ue\��bn/��GIWr`bN�L nµYuWr��N�J��IR�N�L�GIWrL«Uenµn%L�GINTRXL WPJ���J+_oWPU�L Wr��N��m��ÄÑL HKY�N�WrL¹L�GMN�}
R3n�Ue|
Yun�Y�NTUVL J�s,®;UV[K��R3n�n%L«H!J+Wr[K[�n%}
NTc�L nCR�N%J�NTRp`bN�L�GIN³�m��ÄÑ]�n�R+W�J�HKUe|9[yN�L WPJ���s�Ò�N�Wr[�J�n�WP_r_oNTJ�J
GIWPR�cV}
WPR�N2ceH!R�NT_vL�[K��sm¥mn%��_oWPU�R�N }
R�HaL�N2Yun�J�LIn%]�L�GMH!J�\�i:�bLe�bn%�+}
Hz[K[�J�L Ha[![ªUeNTN%c�Q�R�Ha`bHz[yN%|¡N%J
L n�WP_r_oNTJ�J
L�GIN�_on�R3R�NTJ�Q�n�UecbH!Ue|uceNf`bHK_rNTJ�s
Ä¹J�N%cuceNf`bHK_rNTJqWPR�N%\eWPYun�Ue|
n/L�GINTR�J�\VL�GINwL H!YuN�J�L WPYZQ³_on%�IUVL NTR�WPUbc
L�GINwQSR�H!UVL NTRSQSn�RpL�s

°qceNT_oH!ceNTc�L n��IJ�N�h5Yun�Uen%[�HaL�GIHK_X´rF6�Igehe�e��_on�UV`bNTR{L NTR3J�}
HaL�G<gbh�iSHzL¹R�NTJ�n/[K�eL HKn:UÉ�§�I�e�e��J�L NfQ�J��
WPUec��eQ³L nugehe e�e��J�WPY¹Q�[yN%J�QSNTR�J�NT_rn�UecbsZ¬VQSNTN%c�ceNfQ�NTUeceJ¹n:U�L�GINX�IJ�NTc�J�N%R�HKWr[�ceWrL WZL R3WPUeJ�YuHKJ�©
J�HKn:U³_3[�n�_3�³J�QSNTN%cbs6�b[�NTWPJ�N�_3GINT_3��L�GINX´oF6�Igehe�e�uceWrL W�J�GMN%NfL0]�n�R�ceNfL�WPHa[yJ�WriSn%�eL0L�GIN�L�HKYuH!Ub|�WPUbc
_on�Y�YZ�IUbH!_oWrL H!n�UdQSR3n%L n�_on/[ys�j&UCWr[KL N%R�UeWrL Hz`bN+}
n%�e[�cdGIWr`bN+i�NTNTU�W³J�HKUe|9[yNx´oF6��gehb�e��_on:UP`bN%RpL N%R
}
HaL�G�i:�MHz[KL H!U�Y¹�b[!L HaQ:[yNfObN%R9��¥mn%��_oWPUCR�N%WPc��eQ�L ndgbge e�e�³J�WPYZQ:[yNTJwQSN%R2J�NT_rn�Uecd}
HaL�G�L�GIWrL2_3GIHaQ
WPUecµJ�Nf[yN%_3L2]�n�R�NTWP_3GÓJ�WPYZQ�[�N�}�GIHK_3G£n%]qL�GIN«L�}
n�H!UPQ:�bL+J�HK|¨UbWr[�JXGIWPJ�L n�iSN³J�WPY¹Q�[yN%cbs�j&J&L�GIN
´oF6��gehb�e��WPR�NZn�UV[K��ge ��¨�IR�n:J�NTWP_vGM\
°�ceNT_oH!cbN%c�L nX�IJ�N&L�}
n
n%]�L�GMN%Yus
F�GIHKJ�Wr[K[�n%}
JML n+R�N%WPc+i�n%L�G
L�GINw¤�WPUecxL�GINw¥�`bn/[KL WP|¨N�WrL�L�GIN¹J�WPY�N�Yun�Y�NTUVLwWPUec�R�N%cV�M_rNTJML�GIN�ceWrL WXL R�WPUeJ�]�NTRªL H!YuNwiSNT_oWr�IJ�N
iSn%L�G
`bWr[!�MN%JqWPR�N�R�N%WPc�HKUZQSWPR3Wr[K[�Nf[ys
Ä¹J�HKUe|�L�GMNMQ�R�HKUVL N%R:QSn�R{LMH!U�L�GINqH!UPQ:�bL�ceHKR�N%_3L H!n�U��KQSn�J�J�Hzi�[yN�J�HKUe_oNM�I¬Vkmhe��Wr[K[yn/}�Jm�bn%�ZL n�R�NTWPcZNTH!|�GeL
ceHK|¨HaL Wr[�J�HK|¨UeWr[yJ�HKU�Q�WPR�Wr[K[�Nf[�sZF�GINun%�eL�Q��eL�ceWrL W�cbR3Ha`bN%R�J�HKU�L�GIN��I��WPR3NZ�IJ��IWr[K[K��n%Q�NTUC_on%[K[�NT_3L�n�R
ceR�Hz`bNTR�JtL nZQ:�b[![�[yn%}ÏWPUec��IÔe�b��®0GIYÕR�N%J�HKJ�L n�R3J0L�nZQ��e[K[�GIHK|9G³Ö+L�GMN+R3NTJ�H!J�L n�R�JqJ�L�Wr��WP_3L Ha`bNX}�GIHa[�N
L�GIN�Q�n�RpL;HKJqH!UxQSR�H!UPL�NTR�©ÐL n�©Ð�I�5Yun�ceN%s¹�¸sosrso�ZF�GIN�j�k�l<_3GIHaQSJtGIWr`bN�i��IHz[KL H!U�[yn:|¡H!_oJML nuceHKJ�_rn�UeUbN%_3L
L�GINTH!R;n/�bL�Q��eL�J�HK|¨UeWr[yJw]�R�n�Y×L�GIN�i��IJ�}�GMHz[yNZL�GMN�QSR3HKUVL NTR6QSn�RpL2HKJ2H!U�n%�eL�Q��eL�Y�n�ceNTsXÒ�NZ�IJ�N�L�GIN
ØqÙoÚ¸ÛeÜ�ÝoÝ�Þ J�HK|¨UeWr[MH!J�L nXL�Nf[K[eL�GIN�ceNf`bH!_oN�}�GINTUxL�GINwQSR�H!UVL NTRSQSn�RpL�HKJ0H!UuHKUVQ��eL&ceHKR3NT_3L�HKn�Ues



ß ½�à�á:à�½�à
âxãmàtä ~

j�[!L�GIn%�I|�G�L�GINXj�k�l<_on�UV`bNTR{L NTR3J;_on:UbJ��IYuNX`bN%Rp��[yHzL�L�[yN&QSn%}
NTR²\m�bn%�³GIWr`bNXL n�|¡N L&W
 xå�n%[KLMQSn%}
NTR
J��eQ�Q�[!�+]�n�RªL�GIN�ceNf`bH!_oNTsª¥mn/��_rWPUuNTHzL�GINTR�_rn�UeUbN%_3L�L n�W�æ�n%Q�Q��+Q�n%}
NTR�_rn�UeUbN%_3L n�R�HKUZL�GMNw�I�CWPUbc
GIWr`bN³Wd_oWri�[yN�L�n�L�GIN�ceNf`bH!_oN�]�R�n�YçL�GINTR�N%s�F�GMNd då�n%[KL�J��eQ�Q�[K��n/]qL�GIN�è�n%�bJ�L H!_3��QSn�R{LxH!J�n%]pL NTU
L n�n�}
NTWr��sµ®0L�GIN%R�QSn�J�J�HziSHa[�HaL H!NTJ+WPR3N�L�GIN³J�N%R�H!Wr[�QSn�R{Lx_rn�UVL R�n%[0[�HKUeNTJ³�¸_rWPU�i�N+Q�R�n�|¨R�WPYuY�NTcCL�n
NTHzL�GINTR
Q�n�J�HaL Hz`bN;n:RIUeNT|¨WrL Hz`bN2gehXåªn%[!L J�WPUec+_oWPUuJ��eQ�Q:[K�
he��YZj5NTWP_3GI\V]�WPR�Yun�R3N�L�GIWPU+UeNTN%cbN%cx]�n�R
L�GIN+ceNf`bH!_oNT�2WPUec�L�GINX��Nf�PiSn:WPR�c�_on�UeUeNT_3L�n�R²sqÄ¹J�H!Ue|ugeh+å�n%[!L JqWPUec�R�NT|9�e[yWrL H!Ue|�cen%}
U«L nu �å�n%[!L J
Wr[K[�n%}
JªiSNfL�L�NTR�J�L Wri�Ha[yH!·�NTcZQSn/}�N%R0J��bQ:Q�[K�ZL n�L�GIN�jMkml5ceNf`bH!_oNTsM��Wr��N2J��IR�NwL�GIWrL
L�GIN2ceNf`bHK_rN¹H!J0Ubn/L
_on�UeUeNT_vL NTc�L nZL�GIN�QSR�H!UVL NTRtQSn�R{L6}�GIHa[�N
Uen%L0iSN%HKUe|u_on:UbUeN%_3L NTc�L nxL�GINXQSn%}
N%R;J��eQ�Q�[!�uÖ³HaL;_on%�e[yc
ceWPYuWP|¨N�L�GIN�_3GIHaQSJML�nXGMWr`bN�ceWrL W&[yHKUeN%Jq_on�UeUeNT_3L N%cxi��eLwUen�QSn%}
NTRSQSR�N%J�NTUVL s
F�GINX¤ÎWPUec«¥�cbWrL�W
J�L R3NTWPY×]�R�n�Y×L�GINXj�k�l<_3GIHaQSJ�HKJ�R�N%WPc�L�GIR�n/�M|9G³L�GMN+ceWrL W�QSn�R{L0iSHaL Jq �WPUec��
R�N%J�QSNT_vL Ha`bN [K���yYuWPJ���Jq~bh�WPUec�ge�e��sq®tL�GINTRtiSHaL�Jq_oWPU�iSNX�IJ�NTc«]�n�RMi:�bL�L n�U�HKUVQ��eL J«�K�bn%��_oWPUdWr[yJ�n
_on�UeUeNT_vL���cbH!|¡HzL Wr[SJ�H!|¡UeWr[yJbL n�L�GINSè�n%�bJ�L�HK_3��è�n%�bJ�L�HK_3��QSn�R{L �fs:�mn�R�Uen�Ue©ÐiSHKceHKR3NT_3L�HKn�UeWr[eQSR�H!UVL NTR
Q�n�RpL J�\
�bn%��_rWPUZ�IJ�N�J�L WrL��IJª[yH!UeNTJML nXL R3WPUeJ�YuHaL�L�GIN�J�NTR�H!Wr[IcbWrL�W+J�L R�N%WPYus
�IHKU�WPJ�J�HK|¨UeYuNTUVL�HKUV]�n:R�YuWrL H!n�UI�ªlqR�Ha`bNtQSn%}
N%R�Q:[K�I|¡JS�IJ�Nqi:[yWP_3�Z]�n�RM|¡R3n%�IUbce\V�bNf[![yn%}é]�n�R�geh�å�n%[!L J
WPUec5R�N%cd]�n�R2 �åªn%[!L J�sxF�GINXè�n%�bJ�L�HK_3��QSn�R{L;Q�HKUeJ�WPR�Nm�;�IHKUChe\0Ôb\0ge��WPUec5gV��]�n�R�i:�bL�L n�UeJ�gbsrsos3�
�yUbn:R�YuWr[![K�
n%QSN%U+i:�bL�L n�UeJ�\�_on�UeUeNT_vL NTcxL n+|¨R�n%�IUece\V}¹GIH!_3G�HKJ0WrL�QSH!UeJ��I\� �WPUbc�gehe��s:�IH!U
~e\��e\�geg
WPUec³ge~x]�n:R�¤6ge\¨¥�gb\:¤6h�WPUec�¥�h�R�NTJ�Q�NT_3L Hz`bNf[!�rs6�MH!U�g�WPUecd�+]�n�Rq~&ê~un�Rq xå�n%[KLqJ��bQ:Q�[K��L nZ}�GIHK_3G
L�GIN�¤�k%¥
QSn/L NTUVL H!n�YuNfL�NTR�J0WPR3N2_on�UeUeNT_3L�NTcesª�MH!U+geh+WPUbc�ge +WPR�N2J�n:YuNfL H!YuNTJª�IJ�NTc�WPJ0YuHKceH¨n%�eL�Q��eL
k
HKUVQ��eL s
�IR�H!UPL�NTRtQSn�RpL�QSHKUeJwÖ�WrL�L�GIN
J��ei�léhb «QSHKUC_on�UeUeNT_vL n�R�Ö�WPR3Nm�XlqWrL W¹iSHaL2�bsrsosoÔ³WPR3NZQSH!UbJ�hesososr�bs
�IHKU�g�HKJ ë ÚfìKÛ¨íTÝ WPUbc«QSHKUdge�bsrsosogeÔuWPR�N%\IR3NTJ�QSN%_3L Hz`bNf[K��\ Ø0î%ï \�¯:�IJ���\:�bWrQSN%R���Uece\�¬bN [yN%_3L \ ØqÙoÚ¸ÛeÜ�ÝoÝ�Þ \
ðbì�ìKÛ¨ì \ ñ²òTó Ú WPUbc ë Ý%ô Ý�îfÚ ñ²òrse�IHKUeJ�gb�esosrsohe 
WPR3N�|¨R�n%�IUeces

ÆM±�ÄéÆqN%UeNTR�Wr[e�e�ei�[yH!_�´�HK_oN%UbJ�N�� õ¨ö¡ö¨÷wø�ù¨ùTú¨úPúwûyüPý¨þqûvÿ��Püeù���������ý
	���	8ù�ü¨÷
�Mû�õPö����
±�j&¬e� j&J�J�N%YZi�[�NTR9� õ¡ö¨ö¨÷qø�ù¡ù%ý���	��wû�	8ÿ�þ���������ÿ��¡ü��tû�ý��Tö�ù
lMÅ8ÆM�e�³�In�Y¹QSHa[�NTR�i:��lMÅ�lqNf[�n�R�H!Nm� õ¨ö¡ö¨÷qø�ù¨ùTú¨ú¡ú�û������¡ÿ��
���Mû��Pÿ���ù����8üP÷¨÷�ù
�SR3NTNTlq®�¬e\eW�lq®�¬un%QSN%R�WrL H!Ub|+J��bJ�L�NTY�� õ¨ö¡ö¨÷qø�ù¨ùTú¨ú¡ú�û�����������ÿ�	�û�ÿ��Pübù
�IR�H!UPL�NTRªQSn�R{LIQSH!Uen%�eL%� õ¡ö¨ö¡÷wø�ù¡ù%ú¡ú¨úwû^õ
���¨õ¡þ���û�ý��Töeù��
���������¡ù����TüP÷
��ý�	�û�õPö����
Å8n%�bJ�L�HK_3�ZQSn�RpL/� õ¨ö¨ö¡÷wø�ù¨ù%ú¡ú¨ú�û ��÷��%ý�ÿ����!���Mû�ý���öbù"�¡ÿ���þ��
��ý¡ö
	Tù���ÿ�#
	oö������bù%÷���$��mÿ�#�	/ö
������ûyõ¨ö����
­�Wr[!]6¯�R�n%}
U�% JM�SHa[�NTJ2�¸­�¯�°Ð´�\Ksososr�V�
õ¨ö¡ö¨÷qø�ù¨ùTú¨ú¡ú�&�'�û(��	�û����¨þqû����8þ�ù�����	8ù���	8ù%þ�	����bù���������ù%÷Pþ�)eù�*�*�*�ù���������	�û�õPö����

¥mn/� YuWr�ÉJ�QSR3NTWPc�L�GIHKJucen�_3�IYuN%UVL�]�R�NTN [K��\�i:�bLun�UV[K�CL n�|¨NfL�GIN%R�}
HaL�G<L�GIN�ceR�Hz`bNTR�J�n%�IR�_oN�_on�ceN
Ö+���",8þ
�-���tû �%\.�����%õqû�õ�\/�����/ýwû�õ�WPUec�ö��!�
���wû �2Ö³F�GINx´ 0KF � ¤�kuOP¦�|�J�n%�IR�_oN%J�]�n�RwL�GIN�cbn:_3�IYuNTUVL
HaL�J�Nf[K]�\�ú
�%ý��������wûyö���1�WPUec
ú��Tý��������qû��
�oü�\PJ�GIn%�e[yc¹iSN�HKUe_3[K�IceNTcdWPJ�}
Nf[![ys&�y_o����R�H!_0jM�MN%R0hb�e�V�Is



ß ½�à�á:à�½�à
âxãmàtä �

analog
input

LTC1286

+5 V (supply)

1

4 5

8

(-IN)

+IN
CLK ~Strobe

Data to PCDATA

~CS ~AutoFeed

Voltage regulation circuit, to get 5 Volts from a 12 Volt supply:

78L05IN OUT

GND
GroundGround

+ 12 V + 5 V82 R

68 R

100nF
10yF

(100nF noise blocking capacitor)

Circuity for printer port data acquisition module

+ 5 V

47k

One of FOUR identical
buttonbox buttons
(see text).

5k1

5k1

+Vref

Vref

Vref

-Vref... +Vref

Vref

+5 V

Vref supply out

1k
(if Vref not +5 V: e.g. if only
a part of the maximum -5 V ...
+5 V range is of interest)

Use sockets for the LTC1286s.

divider for asymmetric ranges)
(Change voltage

for X, one for Y):
A/D converters (one
One of TWO identical

Reference voltage generation:

4.7k pull-up and open-collector output

Data to PC

(PC printer port data lines have internal

drivers to pull signal to low usually)

The Zener diodes are optional protective clamping.

(c) by Eric Auer
2004. GPLed
documentation.


