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;Z?BA\CIE]Gm?a=@?aKML/;½WYXY? PqEYLmW ;ZA\KvEHAlh ~ WDKDLmGIWDh�8qAlK]kD? Ú±K]dwLId{Alhx8SAlK]kD?
~ WDKDLmdwKvE]dwL�c ü]�Y?BX ü]�Y?BX n\oD�]¶ �Dæ nloD�H¶ �MætSdeWYXY? ü]�Y?BX ü]�Y?BX n]¶ oD�D�lN nH¶ oM�\�\Nr]Gm?B`ME]?BKHbsc rQ8²£ ë rQ8S¯ rQ8"â�ÒÎr58;â�×� ´ÒrQ8S¯ãÒrQ8²£

n]¶ oD�D�\ô²Rqp ë nlo�¶ �D�\;ZRSp nH¶ oM�\�\ô²RSp

8q:<; 8/:q£ ë 8/:ª¯ 8/:2â Ò8/:2â × � ´8/:ª¯�Ò 8/:S£
nlo�¶ �D�\ô²8/:<; ë nloM�]¶ �\;Z8/:ª; nlo�¶ �D�\ô²8/:<;

SUTWVYX[Z :¹EHCI�]deK]kã8qPSÔUåU��GI?[CF?aLmC/Alheh�?s�Yd{C�LmdwKHkãCF�¢?BbadeA\h�=JWYXY?[C¦?s�]bs?B�YL/^_W\G/NQPSR1T�=JWYXY?D¶
�pr�� ä á�å
�Y?a?��v?[b�LIdeW\K�æI;½?BADCFEHGI?B=J?BKML¦;½WYXY?³�v�/dwLmbj�HdwK]k�çu^_WDG¦LI�]?1^_E]K�b�LIdeW\K#W\^3Lm�]deCq�]dwKx¶
è Í+`ba�g5cêéìëícfeÄc�]�É"eÄ^�É;e
Õ¦�H?1CI?aGmd{AlhßX]AzLjA³d{C�CI?aKML�LIWy�Yt²ºó�]deK�L��/d{bs?U?afD?aGmc@P ¸ tõbsWDKvf\?aGjCIdwWDKãbscYbshe?\¶}Õ¦�]?1X]AzLjA²^_WDGI=yAzL/bsWD=@�]hwde?BCª�/dwLI�¼î\ÚF��° Ý Ú�ÕLmGmA\KHCI=Jd{CmCFdeW\K�bsWYXY?U�/diLm��AJ�HA\EHXãGjAzLm?uW\^Q�zoM�\�H¶3Õ¦�]?1�]WMC�L/baA\K-EHCI?18S�M���lnD�³dwKMLm?aGI^�A\bs?uLIW@Gm?BADXyLI�H?1XHAzLmAH¶}PóCIdeK]k\he?UXHAzLmA��A\bj�\?aL�deKHbsheEHXY?[C�AZCFLmA\GFL��HdiL#��Alhe�¦A�cvC²�M��´<°#X]AlLmA½�HdiLjCa´}AlKêWYX]XO�HAlGmdiL�c·bj�]?Bbj�&�]dwLB´¹AlK�XêAZC�LmW\�ê�]dwL���Alhe��A�cYC@£���¶ZÕ¦�]?^_WDhwheWz�/deK]kJüHk\E]Gm?²CF�HWz�qC<Lm�]?³X]AlLmA�^_W\Gm=yAzL/Wl^}A@CFdeK]k\he?1�HA\bj�D?sL[¶QÕ¦�H?1�5� Ý d{C/CI?aKML/üHGjC�LqAlK�XãLm�]?³;�� Ý deC/CI?aKMLqh{A\CFLB¶

0 p 1P
0 V

- 3 V

L S B M S B

D 0  ~ D 6

ºuKH?�X]AlLmAã�HhwWYbj�½bsWDKHCFd{CFLmCuWl^q£\£��HA\bj�D?sLjCa´¢W\G�£\£B���]dwLmCB¶UÕ¦�]?�^_W\heheWz�/dwK]kãüHk\E]Gm?�CI�]Wz�qCqLI�]?�^_W\Gm=yAzLuW\^ªA�XHAzLmA��]heWvbj�ß¶Õ¦�H?JGjAlKHk\?���A\bj�\?aLudeKHXYd{baAlLI?BCULm�]?�^_E]hwhªCIbBAlhe?�GjAlK]kD?�Wl^ªLI�]?@=@?sLm?aG[¶�tudwkDdiL³n�LI�]GmW\E]kD�&XYdek\dwL²��d{Cªï�EHCFLULm�]?@XYdwkDdiLjC1W\K�LI�]?� ~ t��HA\K]?ahà¶<Õ¦�]?1^_EHKHb�LmdwWDK���A\bj�\?aL/dwKHX]debBAzLI?[C¦LI�H?²=J?[A\CIE]Gm?a=@?aKML/=@WvX]?²Wl^5LI�]?³=@?aLI?aG[¶ª�MLjAzLmEHCa´HW\�YLmdwWDK·£²A\KHX�W\�YLmdwWDK½�kDdwfD?BC�Lm�]?³C�LjAzLmEHC¦Wl^5LI�]?²=@?aLI?aG[¶ ~ 8õAlKHX��xr�AlGm?1X]?ahedw=@dwLI?aGjC¦EHCI?BX-LIWyCI?a�HA\GmAlLI?uLI�]?²�HhwWYbj�YCa¶

0 p 1

s ta tus

dig i t2digit3

func t ion

range

op t ion1

     CR       LF

dig i t0digit1

0 p 1 0 p 1

0 p 1 0 p 1 0 p 1

0 p 1 0 p 1 0 p 1

0 p 1 0 p 1

op t ion2

Õ¦�H?J=@?aLI?aG³A\hw�¦A�cYCSWDEYLI�HEYLmCULm�]?ybsE]GmGI?BKMLUdeK]�]EYL³fzA\hwE]?JLmW�Lm�]?ãCF?BGId{AlhQ�¢W\GILB¶��<A\bj�·�]heWvbj�½d{C1Gm?a�¢?BAzLm?BX�L��/deba?�deK%W\K]?baW\Kvf\?BGmCIdeW\K-bacYbshe?\¶}Õ¦�]?³XY?aLmAldehe?BX�X]AzLjA�^_WDGI=yAlL¦W\^5?[A\bj���HA\bj�D?sL¦deCqhwd{C�Lm?BX-��?BhwWz�²¶
£B� ¾D¿jÀDÁ�ÂMÃaÁ±ÄJÅBÆlÇ]ÅBÈBÈ\É
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�Arsq ¬"ð S �ºñºò »¾S
Õ¦�HdeC<�HA\bj�D?sL}dwK�XYdebBAzLm?BCQLm�]?q=@?BADCFE]Gm?a=@?BKDL}=@WYXY?/Wl^¢LI�H?q=@?sLI?BGB¶QÕ¦�]?/^_WDhwheWz�/deK]kULmAl�Hhw?qCIE]=@=yAldepa?BC}LI�]?¦LmGmA\KHCF=@dwLFLm?BX@bsWYXY?^_WDG/?BADbj�-=@WYXY?\¶¹ÔSWlLm?1LI�HAlL/LI�]?²?BKHbsWYXYdeK]k@Wl^3LI�]d{C/�HADbj�\?sL/d{C/XYdw�¢?BGI?BKDL/^_GmW\=ýLI�]?²?BKHbsWYXYdeK]k@Wl^}r ~ £ ë r ~ oJCF�/dwLmbj�x¶

~ WvX]? ;½?BADCFEHGI?B=J?BKML/;ZWvX]?
ó�ô#ô#ô|ódô ô N}WDhiLjAlk\?ó�ô#ô#ô ôYó�ô 6�P ~ E]GmGI?BKMLó�ô#ô#ô|ó#ó�ô =yP ~ E]GmGI?BKMLó�ô#ô#ô ô#ô ô P ~ E]GmGI?BKMLó�ô#ôYó ódô ô æó�ô#ôYó�ôYó�ô ~ W\KMLIdeKvE]diL�có�ô#ôYó ó#ó�ô tudwWYXY?ó�ô#ôYó ódô|ó r]Gm?B`ME]?BKHbsc ¸ 8/:ª; 9ó�ô#ôYó�ôYó ó Õ3?a=@�¢?aGjAzLIEHGI? ïó�ô#ô#ô ô#ô|ó PStu:<�ó�ô#ô#ô ôYó ó PStu:q£ó�ô#ô#ô|ó#ó ó PStu:ª�ó�ô#ô#ô|ódô|ó PStu:<n

SUTWVYX[Z£D¶�Õ¦�H?õî\EHX]k\?1�]dwLqdwK�LI�H?��MLmAlLIEHC¦�HADbj�\?aL/X]?sLI?BGI=@deK]?BC¦�/�H?sLI�H?aGqdwLqdeC�^_Gm?B`ME]?BKHbsc�=JWYXY?²WDGq8/:<;>=@WYXY?\¶�]¶�Õ¦�H?õî\EHX]k\?1�]dwLqdwK�LI�H?��MLmAlLIEHC¦�HADbj�\?aL/X]?sLI?BGI=@deK]?BC¦�/�H?sLI�H?aG/Lm�]?²E]K]dwLqdeC ~ ?BhebadwE�C/W\G/rHA\�]Gm?aK]�]?BdiL[¶
�Ar�� �R¸ SßàÔá
Õ¦�HdeC��HA\bj�D?sL³deKHXYd{baAzLm?BC1Lm�]?y^_E]heh¦CIbBAlhe?yGmA\K]k\?@Wl^¦Lm�]?ã=@?sLm?aG[¶��g�]?BK%LI�]?-=@?sLI?BG³W\�¢?aGjAzLm?BC²deKObsWDKMLIdeKMEHdiL�c&=JWYXY?D´5X]dwWYXY?=@WYXY?D´�W\G1bsE]GmGm?aKMLJ��Pu�u=@WvX]?\´�Lm�]deCU�HADbj�\?aLud{CUA\hw�¦A�cYC ó�ô#ô|ó#ó#ó ó CFdeKHba?�Lm�]?�^_EHhwh¹CmbaA\hw?�GmA\K]k\?�dwK&LI�]?[CF?J=@WYXY?BC1AlGm?³üH�v?[X�¶Õ¦�H?1^_W\hehwWz�/deK]kJLmA\�]hw?1hedeCFLmC/LI�]?²bsWYXY?1^_WDG/?BADbj�-GjAlK]kD?udeK#?BADbj��=@?BADCFE]Gm?a=@?BKDL/=@WYXY?\¶

~ WvX]? N =yP 6�P æ rHGI?[`ME]?aKHbac 8/:<;
ó�ô#ôYó ó#ó ó nloM�]¶ �l=uN n\oH¶ �\�l=yP nloM�]¶ ��6�P n\oD�H¶ �Mæ nH¶ oM�\�\ô²RSp n\oH¶ �\�\ô²8q:<;ó�ô#ôYó ó#ó�ô nH¶ oM�\�lN n\oD�]¶ �l=yP n\oD�\�#6�P n]¶ oD�D�\ô³æ n\oH¶ �\�\ô²RSp n\oD�]¶ �\ô²8q:<;ó�ô#ôYó ódô|ó n\oH¶ �\�lN nlo�¶ �D�\ô³æ n\oD�]¶ �\ô²RSp n]¶ oD�D�\;Z8q:<;ó�ô#ôYó ódô ô n\oD�]¶ �lN nloM�]¶ �\ô³æ n]¶ oD�D�\;ZRSp nlo�¶ �D�\;Z8q:<;ó�ô#ôYó�ôYó ó nloD�D�lN n]¶ oD�D�\;�æ nlo�¶ �D�\;ZRSp nloM�]¶ �\;Z8q:<;ó�ô#ôYó�ôYó�ô nlo�¶ �D�\;�æ

�Ar�� ¦Ôò à òNñö�ø÷Ì¦�ò à ò1ñÛÃ
tudek\dwLSn�d{C�LI�]?1=@WDCFLqCFdek\KHdiü�bBAlKML/XYdwkDdiL/WDK�Lm�]?²� ~ tõ�HA\K]?ahà´]AlKHX�XYdek\dwLq��d{C�LI�]?1he?BADC�LqCIdwkDK]diü¢baAlKML/XYdek\dwLB¶È�g�]?aK�Lm�]?²� ~ t��AlK]?BhxCF�HWz�qC/ºU�<´vLI�]?³CI?aGmd{Alh��¢W\GIL¦WDEYLI�HEYLmCqn\oD�D�]¶

£\£ ¾D¿jÀDÁ�ÂMÃaÁ±ÄJÅBÆlÇ]ÅBÈBÈ\É
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tudek\dwL ~ WYXY?
� ódô#ô|ó#ó ó#ó
£ ódô#ô|ó#ó ódô
� ódô#ô|ó#ó�ôYó
n ódô#ô|ó#ó�ô#ô
o ódô#ô|ódô|ó#ó
¯ ódô#ô|ódô|ódôÜ ódô#ô|ódô ôYó
° ódô#ô|ódô ô#ôá ódô#ô ôYó ó#ó
  ódô#ô ôYó ódô

�Ar�� ÀpñË¸ùñõðUÀ
Õ¦�H?<^_WDGI=yAzLQWl^HLI�]d{C5�HA\bj�D?sL3d{CQCF�HWz�/K³��?BhwWz�²¶5Õ¦�]?"î\E�XYk\?<üH?ah{X³d{C5=J?[AlK]deK]k\^_E]hvW\K]hec²�/�]?aK�LI�]?¦r]EHKHb�LmdwWDK��HADbj�\?aL3deKHXYd{baAzLm?BCrHGI?[`ME]?aKHbac ¸ 8/:<;¨=@WvX]?uWDG¦Õ3?a=@�¢?aGjAzLmE]GI?u=@WvX]?\¶QÚ±K�Õ3?a=@�¢?aGjAzLmE]GI?u=@WvX]?\´�ï�EHXYkD?ud{CU£udw^�Lm�]?1E]K]dwL¦d{C �Yú AlKHXãdeC/��di^3LI�]?EHK]diL1d{Cù�Yû@¶UÚ±K�r]Gm?B`ME]?BKHbsc ¸ 8q:<;�=@WYXY?\´�ï�EHXYkD?�d{C�£�di^<LI�]?J=@?sLI?BGuWD��?BGmAlLI?[CqdeK�8/:<; =JWYXY?Dò�WlLm�]?aGm�/deCI?\´¢dwLUd{Cu�H¶U�vdek\Kü�?ah{XãdeKHXYd{baAzLm?BCª�/�]?sLm�]?aG<LI�]?U=@dwKvEHC�CIdwkDKãW\K@Lm�]?U� ~ t���AlK]?Bh�d{C<WDKãW\GªWl�Q¶ Ý P}Õ/Õ ü�?ah{XydeCªW\KH?Sdw^x�HAzLILI?BGIcJhwWz�¤baW\KHX]diLmdwWDKd{C¦LmGIE]?D¶ªºU�·dwKHX]debBAzLI?[C¦dwKH�]EYLqWzf\?BGF¥�Wz�²¶

� £ £ î\EHX]k\? �vdek\K Ý P}Õ/Õ ºU�Ý dwL Ü Ý diLu¯ Ý dwLqo Ý dwLqn Ý dwLu� Ý dwL³£ Ý dwLS�
�Ar�¥ » µ�ñºò »¾S q
Õ¦�HdeCª�HA\bj�D?sL<baW\KMLmA\dwKHC¹dwKY^_WDGI=yAlLIdeW\KyW\KyNQPSR1T-=@?BA\CIE]Gm?a=@?aKML<=@WYXY?[Ca¶QÕ¦�]?She?BADC�L<CIdek\K]dwü�baA\KML<�]dwLªdeKHXYd{baAzLm?BC<�/�]?sLm�]?aG<LI�]?NQPSR1T�=JWYXY?²d{C¦?aK�Al�]he?BX�W\G¦K]W\LB¶

� £ £ � � � NQPSRUTÝ diL Ü Ý dwLu¯ Ý diLqo Ý dwLSn Ý dwLu� Ý diL³£ Ý dwLS�
�Ar�« » µ�ñºò »¾S �
Õ¦�HdeC}��A\bj�\?aLQbaW\KMLmA\dwK�CQdwKY^_WDGI=yAlLIdeW\K�WDKJLI�]?¦W\�¢?aGjAzLmdwWDK�=@WYXY?¦Wl^¢LI�H?/=J?aLI?BGB¶5Õ¦�]?¦^_W\Gm=yAzL}deC}CI�]Wz�/KJ��?BhwWz�²¶QÕ¦�]?/t ~ üH?BheXdeKHXYd{baAlLI?[C/LI��AzLqLm�]?³=@?sLm?aGqWD��?BGmAlLI?BCqdwKZt ~ =J?[A\CIE]Gm?a=@?aKMLq=@WYXY?\´�?adwLI�]?BGqf\WDhiLjAlk\?1WDGSbsE]GmGm?aKMLB¶�Õ¦�]?�P ~ üH?ah{X#deKHXYd{baAzLm?BCLm�HAzL@Lm�]?-=@?aLI?aG@WD��?BGmAlLI?BC�deK�P ~ =@?BADCFEHGI?B=J?BKML�=@WYXY?\¶OÕ¦�]?#P Þ ÕSºñü�?ah{X9d{C�CI?sLJLIW·W\KH?-dw^qLI�H?-=@?sLm?aG@W\�¢?aGjAzLm?BC�dwKA\EYLIWD=yAzLId{bq=@WYXY?D´MA\KHXyd{CªCI?sLªLIW�pB?aGmW³�/�]?BKyLI�]?U=@?sLm?aG<WD��?BGmAlLI?[C¹deK�=yAlKvEHA\hH=@WYXY?\¶}Õ¦�]?UPq:�º�üH?BheX�dwK�XYdebBAzLm?BC¹�/�H?sLI�H?aGA\EYLIWy�¢Wz��?aG¦Wl�½^_E]K�b�LIdeW\K#d{C/?aK�Al�]he?BX-W\G/K]W\LB¶

� £ £ t ~ P ~ P Þ ÕSº PS:�ºÝ dwL Ü Ý dwLu¯ Ý diLqo Ý dwLSn Ý diLu� Ý dwL³£ Ý dwLS�
�Ar�´ �C�
~ A\GIGjAlkD?SGm?sLmE]GIKx¶¹Õ¦�]?ULIGjAlKHCI=@diLILI?BX#baWvX]?Ud{C ó ó#ódô ôYó�ô ¶
�Ar�· Ý ¬
�xdwKH?1^_?a?BX�¶¹Õ¦�]?1LIGjAlKHCI=@diLILI?[X-baWvX]?²deC ó ó#ódô|ódô|ó ¶
ü kmg�oKÏ�`péiéicÈh�`blÆÉ�o
¥brsq ñõ£ Xøýì{Aþ þ#X�}
Õ¦�H?³bsW\K�XYdiLmdwWDKHC¦�/�]d{bj��LI�]?²=@?sLm?aG¦LmE]GIK�C¦W\K�LI�]?²�HE]papB?aG/deKHbsheEHXY? ÿ

£[� ¾D¿jÀDÁ�ÂMÃaÁ±ÄJÅBÆlÇ]ÅBÈBÈ\É
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��£�� ~ �HAlK]kDdwKHkJ=@?[A\CIE]GI?B=@?aKML�=@WYXY?²kD?aK]?BGmAlLI?BC�WDK]?1��?B?a��¶
���D�-:¹GI?[CICIdeK]kyAlKvcyWl^5LI�]?²�HEHCF��^_E]K�b�LIdeW\K�C/k\?BK]?aGjAzLm?BC�W\K]?1�¢?a?B��´]dw^3Lm�]?1^_E]KHbsLIdeW\K#deC¦fzA\hwd{X�¶
��nM�-:5Wz��?aG¦WDK�A\KHX�GI?a�à�¢Wz�ª?BGªWDK-kD?aK]?BGmAlLI?1W\KH?U�¢?a?B��¶
�_ov�-Ú±K]�]EYLqWzfD?aG�¥HWz�¤deK#f\W\hwLmA\k\?UAlKHX#bsEHGIGm?aKML¦=J?[A\CIE]Gm?a=@?aKML¦=JWYXY?²kD?aK]?BGmAlLI?[C<WDK]?1��?B?a�#?afD?aGmcã�]¶ nJCI?BbaW\KHXHCU��W\GqnH¶ nDn��?B?a�HC/�¢?aGqCI?aWDKHX�¶è�
��¯D� ~ W\KMLIdeKvE]diL�c³bj�H?Bbj�³AlK�X�XYdeWYXY?¦=@?BA\CIE]Gm?a=@?aKML5k\?aKH?aGjAzLI?¦AUbsW\KMLmdwKvE]WDEHC}�lô²Rqp��¢?a?a�J�/�]?BK]?afD?aG5LI�]?¦�HA\GQk\GjAl�]�JbsW\EHKDLdeC¦he?BCmC¦LI��AlK#n]¶
� Ü ��PqEYLmWy��Wz��?aG¦Wl�&k\?aKH?aGjAzLI?[C¦A@�\ô²Rqp1�¢?a?a�#�/�]d{bj��heADC�LjC�^_W\G²£\¶è¯JCF?[bsWDKHX]CB¶
Õ¦�H?1^_W\hehwWz�/deK]kJüHk\EHGI?[C�CI�]Wz�qCªLI�H?²W\EYLm�]EYLq�¦A�f\?s^_WDGI=µ^_GmW\=ýLI�]? Ý¦Þ Txº Þ Õ¤�HdwK�¶

0.37 mS0.5ms ��AM� ~ WDKMLIdeKMEHW\EHCq�\ô²Rqp1��?B?a�

0.3  sec

0 .15  sec

�_�¢�/n]¶ n\n���?B?a� ¸ CF?[b

£Bn ¾D¿jÀDÁ�ÂMÃaÁ±ÄJÅBÆlÇ]ÅBÈBÈ\É


