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7KH�&KLS%ULGJH�LV�D�KLJKO\�LQWHJUDWHG�$6,&
WKDW�FRPELQHV�/$1�DQG�:$1�VXEV\VWHPV�WR
DFKLHYH�D�IXOO�(WKHUQHW�UHPRWH�EULGJH�RQ�D
VLQJOH�FKLS��,W�DXWRPDWLFDOO\�OHDUQV�WKH�0$&
DGGUHVVHV�RQ�WKH�/$1�LW�LV�FRQQHFWHG�WR��DQG
IRUZDUGV�RQO\�WKH�IUDPHV�GHVWLQHG�IRU�DQRWKHU
/$1��,W�LV�IXOO\�FRPSOLDQW�ZLWK�WKH�,(((������
VWDQGDUG�

7KH�&KLS%ULGJH·V�/$1�LQWHUIDFH�LQFRUSRUDWHV
D�0DQFKHVWHU�HQFRGHU�GHFRGHU�WKDW�DOORZV
$8,��'7(�RU�'&(��DQG�ERWK�KDOI�GXSOH[����
0ESV��DQG�IXOO�GXSOH[�����0ESV��873
RSHUDWLRQ�PRGHV��,Q�DGGLWLRQ��DOO�/$1�VLJQDOV
DUH�DYDLODEOH�DV�15=�GHFRGHG�VLJQDOV�IRU
FRQQHFWLRQ�WR�RWKHU�/$1�GHYLFHV��VXFK�DV
PXOWL�SRUW�UHSHDWHUV�RU�/$1�FRQWUROOHUV��,Q
WRWDO��WZHQW\�ILYH�GLIIHUHQW�PRGHV�RI
RSHUDWLRQ�FDQ�EH�VHOHFWHG�E\�VHWWLQJ�WKH
/02'(�LQSXW�SLQV�

7KH�:$1�VXEV\VWHP�FRQWDLQV�D�V\QF�DV\QF
+'/&�FRQWUROOHU��FDSDEOH�RI�RSHUDWLQJ�DW�XS
WR����0ESV�LQ�V\QFKURQRXV�PRGH��DQG������
NESV�LQ�DV\QFKURQRXV�PRGH��=HUR�ELW
LQVHUWLRQ�DQG�GHOHWLRQ�LV�XVHG�LQ�V\QFKURQRXV
PRGH�DQG�RFWHW�VWXIILQJ�LV�XVHG�LQ
DV\QFKURQRXV�PRGH�IRU�WUDQVSDUHQF\��7KH
$&&0��$V\QF�&RQWURO�&KDUDFWHU�0DS��FDQ�EH
GLVDEOHG�LI�QRW�UHTXLUHG��DV\QFKURQRXV�PRGH
RQO\���,Q�DV\QFKURQRXV�PRGH��DQ�H[WHUQDO
FORFN�VRXUFH�PD\�EH�XVHG�RU�WKH�LQWHUQDO
EDXG�UDWH�JHQHUDWRU�FDQ�EH�FRQILJXUHG�WR
JHQHUDWH�VWDQGDUG�FORFN�IUHTXHQFLHV�EHWZHHQ
����NESV�DQG�������NESV��(QKDQFHG
7LQ\JUDP�FRPSUHVVLRQ�LQFUHDVHV�GDWD
WKURXJKSXW�E\�VWULSSLQJ�WKH�SDGGLQJ�ELWV�LQ
���E\WH�IUDPHV�

7KH�&KLS%ULGJH·V�/$1�WDEOH�FDQ�VWRUH�XS�WR
�������DGGUHVVHV�DQG�LV�DXWRPDWLFDOO\
XSGDWHG��7KH�DJLQJ�PDFKLQH�DXWRPDWLFDOO\
GHOHWHV�HQWULHV�LI��DIWHU���PLQXWHV��QR�IUDPHV
KDYH�EHHQ�UHFHLYHG�IURP�WKDW�VWDWLRQ�
)LOWHULQJ�DQG�IRUZDUGLQJ�LV�SHUIRUPHG�DW�WKH
PD[LPXP�WKHRUHWLFDO�UDWH�RI��������SSV��7KH
&KLS%ULGJH�EXIIHU�FDQ�KROG�����IUDPHV�RI�XS
WR������E\WHV�LQ�VL]H��ZLWK�D�WKURXJKSXW
ODWHQF\�RI���IUDPH��)LOWHULQJ�FDQ�EH�GLVDEOHG
IRU�WKRVH�DSSOLFDWLRQV�WKDW�UHTXLUH�LW��VXFK�DV
/$1�H[WHQGHUV�DQG�VHJPHQWHUV�

7KH�&KLS%ULGJH�RSHUDWHV�LQGHSHQGHQWO\
ZLWKRXW�QHHG�IRU�D�KRVW��7KH�RQO\�H[WHUQDO
FRPSRQHQW�UHTXLUHG�LV�D����N�[����'5$0��D
FU\VWDO�DQG�VRPH�UHVLVWRUV�DQG�FDSDFLWRUV��7KH
&KLS%ULGJH�FRQWDLQV�D�'5$0�FRQWUROOHU�IRU
JOXHOHVV�FRQQHFWLRQ�WR�WKH�'5$0�

7KH�&KLS%ULGJH�LV�PDQXIDFWXUHG�LQ�ORZ�SRZHU
����PLFURQ�&026�SURFHVV�DQG�LV�DYDLODEOH�LQ
D�����SLQ�34)3�SDFNDJH�

7KH�&KLS%ULGJH�IXQFWLRQDO�EORFN�GLDJUDP�LV
VHHQ�LQ�)LJXUH���DQG�WKH�FRQQHFWLRQ�GLDJUDP
LQ�)LJXUH���
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7DEOH�����3LQ�'HVFULSWLRQ

1DPH 3LQ�1R� 7\SH 'HVFULSWLRQ
0$��0$� �����������

�����������
����������

2 '5$0�$''5(66�%86��7KH�'5$0�DGGUHVV�EXV�LV�PXOWLSOH[HG��'XULQJ�WKH�ILUVW
SKDVH��LW�FDUULHV�DGGUHVV�ELWV��������DQG�GXULQJ�WKH�VHFRQG�SKDVH�LW�FDUULHV�DGGUHVV
ELWV�����

0'����0'�� ��������������
������������
�����������
�����������
���

,�2 '5$0�'$7$�%86��7KH�'5$0�GDWD�EXV�LV�DQ�LQSXW�ZKLOH�WKH�&KLS%ULGJH�LV
UHDGLQJ�IURP�WKH�'5$0��DQG�DQ�RXWSXW�ZKLOH�ZULWLQJ�WR�WKH�'5$0��$W�DOO�RWKHU
WLPHV�LW�LV���VWDWH�

�5$6 �� 2 '5$0�52:�$''5(66�6752%(��7KLV�RXWSXW�GULYHV�WKH�'5$0�5$6�VLJQDO��,W�LV
XVHG�WR�VWUREH�DGGUHVV�ELWV�������LQWR�WKH�'5$0�RQ�LWV�IDOOLQJ�HGJH��DQG�WR
SHUIRUP�WKH�UHIUHVK�LQ�&$6�EHIRUH�5$6�UHIUHVK�F\FOH�

�&$6 �� 2 '5$0�&2/801�$''5(66�6752%(��7KLV�RXWSXW�GULYHV�WKH�'5$0�&$6�VLJQDO��,W
LV�XVHG�WR�VWUREH�DGGUHVV�ELWV�����LQWR�WKH�'5$0�RQ�LWV�IDOOLQJ�HGJH��DQG�WR�VWDUW�D
UHIUHVK�LQ�&$6�EHIRUH�5$6�UHIUHVK�F\FOH��,Q�DQ�HDUO\�ZULWH�F\FOH��LW�LV�XVHG�WR�VWUREH
WKH�GDWD�LQWR�WKH�'5$0�

�0:5 �� 2 '5$0�:5,7(��7KLV�RXWSXW�LV�WKH�ZULWH�VLJQDO�WR�WKH�'5$0��,W�LV�ORZ�GXULQJ�D
ZULWH�F\FOH��DQG�KLJK�DW�DOO�RWKHU�WLPHV�

:7;' �� 2 :$1�75$160,7�'$7$��7KLV�VLJQDO�KDV���PRGHV�RI�RSHUDWLRQ�
��� ,Q�V\QFKURQRXV�PRGH��WKH�WUDQVPLWWHU�HPLWV�D�QHZ�GDWD�ELW�RQ�HYHU\�IDOOLQJ
:7;&�HGJH�ZKLOH�:&76�LV�DW�D�ORJLF�ORZ��:KLOH�:&76�LV�DW�D�ORJLF�KLJK��WKLV
SLQ�RXWSXWV�D�ORJLF�KLJK�

��� ,Q�DV\QFKURQRXV�PRGH��WKH�WUDQVPLWWHU�HPLWV�D�VWDUW�ELW����GDWD�ELWV�DQG�D�VWRS
ELW��DFFRUGLQJ�WR�D�SUH�GHILQHG�EDXG�UDWH�

:7;&�:&/. �� , :$1�75$160,7�&/2&.���:$1�&/2&.��7KLV�VLJQDO�KDV���PRGHV�RI�RSHUDWLRQ�
��� ,Q�V\QFKURQRXV�PRGH��LW�LV�WKH�OLQN�FORFN�IRU�WKH�WUDQVPLWWHU�DW�DQ\�IUHTXHQF\
XS�WR����0+]�

��� ,Q�DV\QFKURQRXV�PRGH��LW�LV�WKH�FORFN�LQSXW�WR�WKH�WUDQVPLWWHU�DQG�UHFHLYHU�
DQG�LV����WLPHV�WKH�EDXG�UDWH�

:5;' �� , :$1�5(&(,9(�'$7$��7KLV�VLJQDO�KDV���PRGHV�RI�RSHUDWLRQ�
��� ,Q�V\QFKURQRXV�PRGH��LW�LV�VDPSOHG�RQ�HYHU\�ULVLQJ�HGJH�RI�:5;&�
��� ,Q�DV\QFKURQRXV�PRGH��LW�LV�VDPSOHG�DW����WLPHV�WKH�EDXG�UDWH�

:5;&�%$8'� �� , :$1�5(&(,9(�&/2&.���%$8'�5$7(�6(/(&7����7KLV�VLJQDO�KDV���PRGHV�RI
RSHUDWLRQ�
��� ,Q�V\QFKURQRXV�PRGH�LW�LV�WKH�OLQN�FORFN�IRU�WKH�UHFHLYHU�DW�DQ\�IUHTXHQF\�XS�WR
���0+]�

��� ,Q�DV\QFKURQRXV�PRGH��WKLV�VLJQDO�RSHUDWHV�LQ�FRQMXQFWLRQ�ZLWK�%$8'��DQG
%$8'��WR�GHWHUPLQH�WKH�EDXG�UDWH�RU�WKH�FORFN�VRXUFH�

�:576 �� 2 :$1�5(48(67�72�6(1'��7KLV�VLJQDO�LV�/2:�ZKHQHYHU�D�IUDPH�LV�UHDG\�WR�EH
WUDQVPLWWHG��,W�JRHV�+,*+�ZKHQ�WKHUH�DUH�QR�PRUH�IUDPHV�WR�EH�WUDQVPLWWHG�
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7DEOH�����3LQ�'HVFULSWLRQ��&RQW·G�

1DPH 3LQ�1R� 7\SH 'HVFULSWLRQ
�:&76 �� , :$1�&/($5�72�6(1'��7KH�WUDQVPLWWHU�WUDQVPLWV�IUDPHV�ZKLOH�WKLV�VLJQDO�LV�/2:�

,Q�V\QFKURQRXV�PRGH��LI�WKLV�VLJQDO�JRHV�+,*+�IRU�PRUH�WKDQ�RQH�ELW�WLPH��WKH
IUDPH�LQ�WUDQVPLVVLRQ�LV�DERUWHG�DQG�UHWUDQVPLWWHG�LQ�LWV�HQWLUHW\�ZKHQ�:&76�JRHV
ORZ�DJDLQ�
,Q�DV\QFKURQRXV�PRGH��LI�WKLV�VLJQDO�JRHV�+,*+��WKH�FXUUHQW�E\WH�EHLQJ
WUDQVPLWWHG�LV�FRPSOHWHG�DQG�WUDQVPLVVLRQ�LV�VXVSHQGHG�XQWLO��:&76�JRHV�/2:
DJDLQ�

%$8'� �� , %$8'�5$7(�6(/(&7����,Q�DV\QFKURQRXV�PRGH��WKLV�VLJQDO�RSHUDWHV�LQ�FRQMXQFWLRQ
ZLWK�%$8'��DQG�%$8'��WR�GHWHUPLQH�WKH�EDXG�UDWH�RU�WKH�FORFN�VRXUFH�

%$8'� �� , %$8'�5$7(�6(/(&7����,Q�DV\QFKURQRXV�PRGH��WKLV�VLJQDO�RSHUDWHV�LQ�FRQMXQFWLRQ
ZLWK�%$8'��DQG�%$8'��WR�GHWHUPLQH�WKH�EDXG�UDWH�RU�WKH�FORFN�VRXUFH�

&2035 �� , &2035(66�(1$%/(��:KHQ�WKLV�VLJQDO�LV�/2:��IUDPHV�IURP�WKH�/$1�DUH
WUDQVPLWWHG�RYHU�WKH�:$1�DV�LV��:KHQ�WKLV�VLJQDO�LV�+,*+��WKH�SDGGLQJ�ELWV
LQVHUWHG�LQ�VXE����E\WH�IUDPHV�DUH�VWULSSHG�RII��(QKDQFHG�7LQ\JUDP�&RPSUHVVLRQ��

:02'( �� , :$1�02'(�6(/(&7��:KHQ�/2:��WKH�:$1�OLQN�RSHUDWHV�LQ�V\QFKURQRXV�PRGH�
:KHQ�+,*+��WKH�:$1�OLQN�RSHUDWHV�LQ�DV\QFKURQRXV�PRGH�

$&&0 �� , $6<1&�&21752/�&+$5$&7(5�0$3�(1$%/(���YDOLG�LQ�DV\QFKURQRXV�PRGH
RQO\���:KHQ�WKLV�LQSXW�SLQ�LV�/2:��WKH�ILUVW����FKDUDFWHUV��XS�WR��[����LQ
DV\QFKURQRXV�PRGH�DUH�WUDQVPLWWHG�DV�D�WZR�RFWHW�VHTXHQFH�FRQVLVWLQJ�RI�WKH
&RQWURO�(VFDSH�RFWHW���[�G��IROORZHG�E\�WKH�RULJLQDO�RFWHW�ZLWK�LWV�VL[WK�ELW
FRPSOHPHQWHG��:KHQ�WKLV�SLQ�LV�+,*+��WKHVH�FKDUDFWHUV�DUH�WUDQVPLWWHG�DV�LV�

7;'� �� 2 75$160,7�'$7$�326,7,9(��7KLV�RXWSXW�SLQ�LV�WKH�SRVLWLYH�0DQFKHVWHU�HQFRGHG
GDWD�WUDQVPLWWHG�RQWR�WKH�OLQH��,W�IRUPV�WKH�GLIIHUHQWLDO�WUDQVPLW�GDWD�SDLU�WRJHWKHU
ZLWK�7;'���7KH�WUDQVPLW�GDWD�SDLU�FDQ�FRQWDLQ�ERWK�UHJXODU�WUDQVPLW�GDWD�DQG
ORRSHG�EDFN�UHFHLYH�GDWD��GHSHQGLQJ�RQ�/02'(�

7;3��&2� �� 2 '$7$�35(�(03+$6,6�����&2//,6,21�287���7KLV�RXWSXW�KDV�WZR�SXUSRVHV�
��� ,Q�$8,�'&(�PRGHV��LW�LV�WKH�SRVLWLYH�FROOLVLRQ�VLJQDO��,W�IRUPV�WKH�GLIIHUHQWLDO
FROOLVLRQ�SDLU�ZLWK�7;3��&2���7KH�FROOLVLRQ�VLJQDO�LV�D����0+]�VTXDUH�ZDYH
V\QFKURQL]HG�ZLWK�&/.��0�

��� ,Q�873�PRGH��WKLV�SLQ�RXWSXWV�WKH�SRVLWLYH�SUH�HPSKDVLV�VLJQDO��,W�IRUPV�WKH
GLIIHUHQWLDO�SUH�HPSKDVLV�SDLU�ZLWK�7;3��&2��

7;'� �� 2 75$160,7�'$7$�1(*$7,9(��7KLV�RXWSXW�SLQ�LV�WKH�QHJDWLYH�0DQFKHVWHU
HQFRGHG�GDWD�WUDQVPLWWHG�RQWR�WKH�OLQH��,W�IRUPV�WKH�GLIIHUHQWLDO�WUDQVPLW�GDWD�SDLU
WRJHWKHU�ZLWK�7;'���7KH�WUDQVPLW�GDWD�SDLU�FDQ�FRQWDLQ�ERWK�UHJXODU�WUDQVPLW
GDWD�DQG�ORRSHG�EDFN�UHFHLYH�GDWD��GHSHQGLQJ�RQ�/02'(�

7;3��&2� �� 2 '$7$�35(�(03+$6,6�����&2//,6,21�287����7KLV�RXWSXW�KDV�WZR�SXUSRVHV�
��� ,Q�$8,�'&(�PRGH��LW�LV�WKH�QHJDWLYH�FROOLVLRQ�VLJQDO��,W�IRUPV�WKH�GLIIHUHQWLDO
FROOLVLRQ�SDLU�ZLWK�7;3��&2���7KH�FROOLVLRQ�VLJQDO�LV�D����0+]�VTXDUH�ZDYH
V\QFKURQL]HG�ZLWK�&/.��0�

��� ,Q�873�PRGH��WKLV�SLQ�RXWSXWV�WKH�QHJDWLYH�SUH�HPSKDVLV�VLJQDO��,W�IRUPV�WKH
GLIIHUHQWLDO�SUH�HPSKDVLV�SDLU�ZLWK�7;3��&2��

5;'7+� �� , 5(&(,9(�'$7$�,1387�7+5(6+2/'����7KLV�LQSXW�SLQ�LV�XVHG�LQ�FRQMXQFWLRQ
ZLWK�5;'7+��WR�FRQWURO�WKH�VTXHOFK�IXQFWLRQ�DQG�OLQN�LQWHJULW\�SXOVH�GHWHFWLRQ�

5;'7+� �� , 5(&(,9(�'$7$�,1387�7+5(6+2/'����7KLV�LQSXW�SLQ�LV�XVHG�LQ�FRQMXQFWLRQ�ZLWK
5;'7+��WR�FRQWURO�WKH�VTXHOFK�IXQFWLRQ�DQG�OLQN�LQWHJULW\�SXOVH�GHWHFWLRQ�

5;',1 �� , 5(&(,9(�'$7$�,1387��7KLV�LQSXW�SLQ�UHFHLYHV�WKH�VHULDO�GDWD�IURP�WKH�QHWZRUN
DQG�LV�XVHG�E\�WKH�GLJLWDO�3//�IRU�GDWD�UHFRYHU\�

5;'5() �� , 5(&(,9(�'$7$�,1387�5()(5(1&(��7KLV�LQSXW�SLQ�LV�WKH�UHIHUHQFH�YROWDJH�IRU�WKH
UHFHLYH�LQSXW�VLJQDOV�5;'7+���5;'7+��DQG�5;',1�
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7DEOH�����3LQ�'HVFULSWLRQ��&RQW·G�

1DPH 3LQ�1R� 7\SH 'HVFULSWLRQ
&,7+� �� , &2//,6,21�,1387�326,7,9(�7+5(6+2/'��7KLV�LQSXW�SLQ�LV�XVHG�LQ�FRQMXQFWLRQ

ZLWK�&,7+��WR�GHWHFW�FROOLVLRQV��,W�LV�YDOLG�LQ�$8,�'7(�PRGH�RQO\��,Q�RWKHU�PRGHV
LW�VKRXOG�EH�FRQQHFWHG�WR�9''�

&,7+� �� , &2//,6,21�,1387�1(*$7,9(�7+5(6+2/'��7KLV�LQSXW�SLQ�LV�XVHG�LQ
FRQMXQFWLRQ�ZLWK�&,7+��WR�GHWHFW�FROOLVLRQV��,W�LV�YDOLG�LQ�$8,�'7(�PRGH�RQO\��,Q
RWKHU�PRGHV�LW�VKRXOG�EH�FRQQHFWHG�WR�9''�

&,5() �� , &2//,6,21�,1387�5()(5(1&(��7KLV�LQSXW�SLQ�LV�WKH�UHIHUHQFH�YROWDJH�IRU�WKH
FROOLVLRQ�LQSXW�VLJQDOV�&,7+��DQG�&,7+���,W�LV�YDOLG�LQ�$8,�'7(�PRGH�RQO\��,Q
RWKHU�PRGHV�LW�VKRXOG�EH�FRQQHFWHG�WR�*1'�

&/.��0 �� 2 ���0+]�&/2&.��7KLV�LV�WKH����0+]�FORFN�V\QFKURQL]HG�WR�WKH�/$1�VLJQDOV�5;'�
7;'��&56��&'7��576��7KLV�FORFN�LV�XVHG�E\�H[WHUQDO�ORJLF�WR�VDPSOH�WKH�RXWJRLQJ
GDWD�DQG�FRQWURO�VLJQDOV��DQG�E\�WKH�&KLS%ULGJH�WR�VDPSOH�WKH�LQFRPLQJ�GDWD�DQG
FRQWURO�VLJQDOV�

/7;' �� 2 /$1�75$160,7�'$7$��7KLV�SLQ�LV�WKH�WUDQVPLWWHG�GDWD�IURP�WKH�0$&��7KH�GDWD
RQ�WKLV�SLQ�LV�V\QFKURQL]HG�ZLWK�&/.��0�ULVLQJ�HGJH�RU�IDOOLQJ�HGJH�GHSHQGLQJ�RQ
/02'(��VHH�7DEOHV���DQG���

/5;' �� ,�2 /$1�5(&(,9(�'$7$��7KLV�SLQ�LV�HLWKHU�DQ�LQSXW�RU�DQ�RXWSXW�GHSHQGLQJ�RQ
/02'(�
���:KHQ�WKLV�SLQ�LV�DQ�LQSXW��LW�LV�WKH�UHFHLYH�GDWD�WR�WKH�0$&��7KH�GDWD�LQSXWWHG
VKRXOG�EH�V\QFKURQRXV�ZLWK�&/.��0�ULVLQJ�HGJH�RU�IDOOLQJ�HGJH��GHSHQGLQJ�RQ
/02'(�
���:KHQ�WKLV�SLQ�LV�DQ�RXWSXW��LW�RXWSXWV�WKH�UHFHLYHG�GDWD�IURP�WKH�(1'(&��7KLV
RXWSXW�LV�V\QFKURQL]HG�ZLWK�&/.��0�ULVLQJ�HGJH�RU�IDOOLQJ�HGJH�GHSHQGLQJ�RQ
/02'(�
�VHH�7DEOHV���DQG���

/&56 �� ,�2 /$1�&$55,(5�6(16(���DFWLYH�/2:�RU�DFWLYH�+,*+��GHSHQGLQJ�RQ�/02'(�
7KLV�SLQ�LV�HLWKHU�DQ�LQSXW�RU�DQ�RXWSXW��GHSHQGLQJ�RQ�/02'(�
���:KHQ�WKLV�SLQ�LV�DQ�LQSXW��LW�DFWV�DV�WKH�&56�LQSXW�WR�WKH�0$&��7KH�&56�VKRXOG
EH�V\QFKURQRXV�ZLWK�&/.��0�
���:KHQ�WKLV�SLQ�LV�DQ�RXWSXW��LW�RXWSXWV�&56�IURP�WKH�(1'(&��7KLV�RXWSXW�LV
V\QFKURQL]HG�ZLWK�&/.��0�
�VHH�7DEOHV���DQG���

/&'7 �� ,�2 /$1�&2//,6,21�'(7(&7���DFWLYH�/2:�RU�DFWLYH�+,*+��GHSHQGLQJ�RQ�/02'(�
7KLV�SLQ�LV�HLWKHU�DQ�LQSXW�RU�DQ�RXWSXW��GHSHQGLQJ�RQ�/02'(�
���:KHQ�WKLV�SLQ�LV�DQ�LQSXW��LW�DFWV�DV�WKH�&'7�LQSXW�WR�WKH�0$&��7KH�&'7
VKRXOG�EH�V\QFKURQRXV�ZLWK�&/.��0�
���:KHQ�WKLV�SLQ�LV�DQ�RXWSXW��LW�RXWSXWV�&'7��7KLV�RXWSXW�LV�V\QFKURQL]HG�ZLWK
&/.��0�
�VHH�7DEOHV���DQG���

/576 �� 2 /$1�5(48(67�72�6(1'���DFWLYH�/2:�RU�DFWLYH�+,*+��GHSHQGLQJ�RQ�/02'(�
7KLV�SLQ�LV�DQ�RXWSXW��IURP�WKH�0$&��,W�LV�DVVHUWHG�ZKHQHYHU�WKH�/$1�LV
WUDQVPLWWLQJ���VHH�7DEOHV���DQG���

/&76 �� , /$1�&/($5�72�6(1'���DFWLYH�+,*+��7KLV�SLQ�LV�DQ�LQSXW�WR�WKH�/$1�'0$V
DUELWHU��:KHQ�WKLV�VLJQDO�LV�DVVHUWHG��WKH�'0$V�FDQ�WUDQVPLW�GDWD�RQ�WR�WKH�/$1��,I
WKLV�VLJQDO�LV�GHDVVHUWHG�GXULQJ�WUDQVPLVVLRQ��WKH�FXUUHQW�IUDPH�ZLOO�EH�FRPSOHWHO\
WUDQVPLWWHG�DQG�WKHQ�WUDQVPLVVLRQ�ZLOO�EH�VXVSHQGHG�

)/7',6 �� , ),/7(5�',6$%/(��:KHQ�WKLV�LQSXW�LV�+,*+��WKH�/$1�ILOWHU�LV�GLVDEOHG�DQG�DOO
IUDPHV�DUH�SDVVHG�WUDQVSDUHQWO\�

/02'(>���@ �����������
������

, /$1�02'(��7KHVH�LQSXW�SLQV�VHOHFW�RQH�RI�WKH����SRVVLEOH�/$1�RSHUDWLRQ
PRGHV��DV�GHVFULEHG�LQ�7DEOH���
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�

7DEOH�����3LQ�'HVFULSWLRQ��&RQW·G�

1DPH 3LQ�1R� 7\SH 'HVFULSWLRQ
�/1.,17 �� 2' /,1.�,17(*5,7<��7KLV�RSHQ�GUDLQ�RXWSXW�SLQ�LV�/2:��WR�LQGLFDWH�JRRG�OLQN

LQWHJULW\�RQ�WKH�73�SRUW�GXULQJ�73�PRGH�RI�RSHUDWLRQ�

�:$17; �� 2' :$1�75$160,77,1*��7KLV�RSHQ�GUDLQ�RXWSXW�SLQ�LV�/2:��WR�LQGLFDWH�WKDW
WUDQVPLVVLRQ�RI�GDWD�LV�WDNLQJ�SODFH�RYHU�WKH�OLQN�

�:$15; �� 2' :$1�5(&(,9,1*��7KLV�RSHQ�GUDLQ�RXWSXW�SLQ�LV�/2:��WR�LQGLFDWH�WKDW�GDWD�LV
EHLQJ�UHFHLYHG�IURP�WKH�OLQN�

�/$17; �� 2' /$1�75$160,77,1*��7KLV�RSHQ�GUDLQ�RXWSXW�SLQ�LV�/2:��WR�LQGLFDWH�WKDW�WKH
/$1�LV�WUDQVPLWWLQJ�

�/$15; �� 2' /$1�5(&(,9,1*��7KLV�RSHQ�GUDLQ�RXWSXW�SLQ�LV�/2:��WR�LQGLFDWH�WKDW�WKH�/$1�LV
UHFHLYLQJ�GDWD�

�&2// �� 2' &2//,6,21��7KLV�RSHQ�GUDLQ�RXWSXW�SLQ�LV�/2:��WR�LQGLFDWH�WKDW�D�FROOLVLRQ�KDV
RFFXUUHG�RQ�WKH�/$1�

�(55 �� 2' (5525��7KLV�RSHQ�GUDLQ�RXWSXW�SLQ�LV�/2:��WR�LQGLFDWH�WKDW�DQ�HUURU�KDV
RFFXUUHG�LQ�WKH�EULGJH��IRU�LQVWDQFH�EXIIHU�RYHUUXQ��),)2�RYHUUXQ�XQGHUUXQ�

/3� �� 2 3+$6(�'(7(&725�287387��7KLV�SLQ�LV�WKH�RXWSXW�IURP�WKH�SKDVH�GHWHFWRU�DQG
LV�FRQQHFWHG�WR�DQ�H[WHUQDO�ORRS�ILOWHU�

/3� �� , 9&2�,1387��7KLV�SLQ�LV�WKH�LQSXW�WR�WKH�9&2��DQG�LW�LV�FRQQHFWHG�WR�DQ�H[WHUQDO
ORRS�ILOWHU�

3//9'' �� , 3//�32:(5��7KLV�SLQ�PXVW�EH�FRQQHFWHG�WR�WKH�ERDUG·V�SRZHU�VXSSO\�YLD�VLJQDO
WUDFHV�WKDW�DUH�NHSW�DV�VKRUW�DV�SRVVLEOH�

3//966 �� , 3//�*5281'��7KLV�SLQ�PXVW�EH�FRQQHFWHG�WR�WKH�ERDUG·V�JURXQG�YLD�VLJQDO
WUDFHV�DV�FORVH�DV�SRVVLEOH�WR�WKH�SRZHU�VXSSO\�

3//$*1' �� 2 3//�$1$/2*�*5281'��7KLV�SLQ�PXVW�EH�FRQQHFWHG�WR�WKH�ERDUG·V�JURXQG�YLD
VLJQDO�WUDFHV�DV�FORVH�DV�SRVVLEOH�WR�WKH�SRZHU�VXSSO\�

;,1 �� , &5<67$/�,1387��$����0+]�FU\VWDO�PXVW�EH�FRQQHFWHG�EHWZHHQ�;,1�DQG�;287�
$OWHUQDWLYHO\��D�FORFN�RVFLOODWRU�PD\�EH�FRQQHFWHG�WR�WKLV�SLQ��7KLV�FORFN�LV�XVHG�WR
GULYH�DOO�WKH�&KLS%ULGJH·V�LQWHUQDO�FLUFXLWU\�DQG�&/.287�RXWSXW�

;287 �� 2 &5<67$/�287387��$����0+]�FU\VWDO�PXVW�EH�FRQQHFWHG�EHWZHHQ�;,1�DQG
;287��,I�D�FORFN�RVFLOODWRU�ZDV�FRQQHFWHG�WR�;,1��WKHQ�WKLV�SLQ�VKRXOG�VWD\
XQFRQQHFWHG�

&/.287 �� 2 &/2&.�287387��7KLV�LV�WKH����0+]�PDVWHU�FORFN�RXWSXW�

�5(6(7 �� , 5(6(7��7KLV�DFWLYH�ORZ�LQSXW�LV�WKH�&KLS%ULGJH�$6,&�UHVHW�LQSXW��:KHQ�DVVHUWHG
/2:��DOO�UHJLVWHUV�DUH�LQLWLDOL]HG�WR�D�NQRZQ�VWDWH�

9'' ����������
�����������
����������

, 326,7,9(�6833/<�92/7$*(

*1' �����������
�����������
�����������
����������

, *5281'
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)81&7,21$/�'(6&5,37,21

7KH�&KLS%ULGJH�SHUIRUPV�WKH�EULGJLQJ
IXQFWLRQ�DW�WKH�0$&��0HGLXP�$FFHVV
&RQWURO��OHYHO�DQG�LV�WUDQVSDUHQW�WR�KLJKHU
OHYHO�SURWRFROV�VXFK�DV�7&3�,3��'(&QHW�DQG
,3;��DQG�RSHUDWLQJ�V\VWHPV�VXFK�DV�1HW:DUH
DQG�06�/$1�PDQDJHU��,W�DXWRPDWLFDOO\�OHDUQV
DOO�WKH�DGGUHVVHV�RI�WKH�/$1�LW�LV�FRQQHFWHG
WR��2QO\�EURDGFDVWV��PXOWLFDVWV��RU�IUDPHV�WKDW
DUH�GHVWLQHG�IRU�DQRWKHU�/$1�DUH�IRUZDUGHG
WR�WKH�:$1�

)LOWHULQJ�DQG�IRUZDUGLQJ�LV�SHUIRUPHG�DW�WKH
PD[LPXP�WKHRUHWLFDO�UDWH�RI��������SSV�
)LOWHULQJ�FDQ�EH�GLVDEOHG�LI�UHTXLUHG��E\
DVVHUWLQJ�WKH�)/7',6�VLJQDO��7KLV�IHDWXUH�LV
XVHIXO�IRU�H[WHQGLQJ�WKH�SK\VLFDO�OLPLWV�RI�D
QHWZRUN�ZLWKRXW�LQFXUULQJ�WKH�SHQDOWLHV
DVVRFLDWHG�ZLWK�XVLQJ�UHSHDWHUV�

7KH�&KLS%ULGJH·V�/$1�WDEOH�FDQ�VWRUH�XS�WR
�������DGGUHVVHV��7KH�DJLQJ�PHFKDQLVP
DXWRPDWLFDOO\�GHOHWHV�HQWULHV��LI�QR�IUDPHV
KDYH�EHHQ�UHFHLYHG�IURP�WKDW�VWDWLRQ�IRU
��PLQXWHV��7KH�&KLS%ULGJH�EXIIHU�FDQ�KROG
����IUDPHV��ZLWK�D�WKURXJKSXW�ODWHQF\�RI��
IUDPH�

:$1�&21752//(5

7KH�+'/&�:$1�FRQWUROOHU�FDQ�EH
FRQILJXUHG�WR�RSHUDWH�LQ�V\QFKURQRXV�RU
DV\QFKURQRXV�PRGHV�

7KH�V\QFKURQRXV�+'/&�SURWRFRO�LV�D
ELW�RULHQWHG�SURWRFRO��ZKHUH�GDWD�LV
WUDQVPLWWHG�LQ�IUDPHV��(DFK�IUDPH�VWDUWV�DQG
HQGV�ZLWK�D�IODJ��ZKLFK�LV�WKH�ELQDU\
VHTXHQFH��������������[�(���$OO�IUDPHV
FRQWDLQ�D����ELW�&\FOLF�5HGXQGDQF\�&KHFN
�&5&��ILHOG��,Q�V\QFKURQRXV�PRGH��]HUR�ELW
LQVHUWLRQ�LV�XVHG��WR�DOORZ�WKH�FRQWHQWV�RI�D
IUDPH�WR�EH�WUDQVSDUHQW��=HUR�ELW�LQVHUWLRQ
PHDQV�WKDW�D�ELQDU\���LV�LQVHUWHG�DIWHU�D
VXFFHVVLRQ�RI�ILYH�RQHV�ZLWKLQ�D�IUDPH
�EHWZHHQ�IODJV��

,Q�DV\QFKURQRXV�PRGH��+'/&�OLNH�IUDPLQJ�LV
XVHG�LQ�DFFRUGDQFH�ZLWK�5)&�������,W�LV�DQ
RFWHW�RULHQWHG�SURWRFRO��ZKHUH�HDFK�IUDPH
VWDUWV�DQG�HQGV�ZLWK�WKH�IODJ�VHTXHQFH���[�(��
2FWHWV�DUH�WUDQVPLWWHG�/6%�ILUVW��ZLWK�RQH
VWDUW�ELW��HLJKW�ELWV�RI�GDWD��DQG�RQH�VWRS�ELW�
$OO�IUDPHV�FRQWDLQ�D����ELW�&\FOLF
5HGXQGDQF\�&KHFN��&5&��ILHOG�

2FWHW�VWXIILQJ�LV�XVHG�IRU�IUDPH�WUDQVSDUHQF\
LQ�DV\QFKURQRXV�PRGH��2FWHW�VWXIILQJ�LV�D
SURFHGXUH�ZKHUH�D�IODJ�VHTXHQFH��&RQWURO
(VFDSH�RFWHW���[�'���RU�DQ\�RFWHW�WKDW
DSSHDUV�LQ�WKH�$V\QF�&RQWURO�&KDUDFWHU�0DS
�$&&0��LV�UHSODFHG�E\�D�WZR�RFWHW�VHTXHQFH
FRQVLVWLQJ�RI�WKH�&RQWURO�(VFDSH�RFWHW
IROORZHG�E\�WKH�RULJLQDO�RFWHW�;25HG�ZLWK
�[����7KH�$&&0�FRPSULVHV�WKH�ILUVW
���FKDUDFWHUV��XS�WR��[�����,W�FDQ�EH�HQDEOHG
RU�GLVDEOHG��FKDUDFWHUV�DUH�WUDQVPLWWHG�DV�LV�
E\�DVVHUWLQJ�WKH�$&&0�VLJQDO�

7KH�GLDJUDP�EHORZ��VKRZV�WKH�VWUXFWXUH�RI
WKH�IUDPHV�WUDQVPLWWHG�RYHU�WKH�:$1��)UDPH
ERXQGDULHV�DUH�GHILQHG�E\�IODJV�DQG�DOO
IUDPHV�DUH�WUDQVPLWWHG�ZLWK�D����ELW�&5&�
7KH����ELW�/$1�&5&�LV�QRW�WUDQVPLWWHG�RYHU
WKH�:$1�

2 '$ 6$ 7<3( '$7$ &5& 2

)/$* /$1�)5$0( )/$*

(QKDQFHG�7LQ\JUDP�&RPSUHVVLRQ�LQFUHDVHV
GDWD�WKURXJKSXW��9DOLG�(WKHUQHW�IUDPHV�KDYH
D�PLQLPXP�OHQJWK�RI����E\WHV��)UDPHV
VKRUWHU�WKDQ����E\WHV�DUH�SDGGHG��:LWK
FRPSUHVVLRQ�HQDEOHG��E\�DVVHUWLQJ�WKH
&2035�VLJQDO���WKHVH�SDGGLQJ�E\WHV�DUH
VWULSSHG�RII�EHIRUH�EHLQJ�WUDQVPLWWHG�RYHU�WKH
:$1��DQG�UHSDGGHG�ZKLOH�EHLQJ�UHFHLYHG�RQ
WKH�RWKHU�VLGH�
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7KH�H[DPSOH�EHORZ�VKRZV�WKH�GLIIHUHQFH
EHWZHHQ�D�W\SLFDO�(WKHUQHW�IUDPH�EHIRUH�DQG
DIWHU�FRPSUHVVLRQ�

%HIRUH�FRPSUHVVLRQ�

'$ 6$ 7\SH '$7$ 3$'',1*

%\WHV� � � � �� ��

$IWHU�FRPSUHVVLRQ�

'$ 6$ 7\SH '$7$

%\WHV� � � � ��

,Q�DV\QFKURQRXV�PRGH��WKH�WKUHH�LQSXW�OLQHV
%$8'���%$8'��DQG�%$8'��GHWHUPLQH�WKH
LQWHUQDO�EDXG�UDWH�JHQHUDWRU�IUHTXHQF\��7KLV
IUHTXHQF\�FDQ�EH�FRQILJXUHG�WR�JHQHUDWH
VWDQGDUG�IUHTXHQFLHV�LQ�WKH�UDQJH�����NESV�WR
������NESV��RU�E\SDVVHG�ZKHQ�XVLQJ�DQ
H[WHUQDO�FORFN��DV�VKRZQ�LQ�WKH�WDEOH�EHORZ�

7DEOH�����,QWHUQDO�%DXG�5DWH�*HQHUDWRU�6HOHFWLRQ

%$8'�5$7( %$8'� %$8'� %$8'�
([WHUQDO�&ORFN � � �

������. � � �

�����. � � �

�����. � � �

�����. � � �

�����. � � �

�����. � � �

����. � � �

/$1�&21752//(5

7KH�&KLS%ULGJH·V�&60$�&'�/$1�FRQWUROOHU
IXOO\�FRPSOLHV�ZLWK�WKH�,(((�������(WKHUQHW
VWDQGDUG��,W��LQWHJUDWHV�D�0HGLD�$FFHVV
&RQWUROOHU��0$&��DQG�0DQFKHVWHU�(QFRGHU�
'HFRGHU��(1'(&��WR�HQDEOH�D�QXPEHU�RI
GLIIHUHQW�SK\VLFDO�FRQQHFWLRQ�VFKHPHV�

7KH�0$&�WDNHV�FDUH�RI�DOO�WKH�UHTXLUHG
IXQFWLRQV��VXFK�DV�IUDPLQJ��SUHDPEOH
JHQHUDWLRQ�DQG�VWULSSLQJ��DGGUHVVLQJ��HUURU
GHWHFWLRQ��PHGLXP�DOORFDWLRQ�DQG�FRQWHQWLRQ
UHVROXWLRQ��7KH�(1'(&�LQFRUSRUDWHV�WKH
UHFHLYHU��WUDQVPLWWHU��FROOLVLRQ��KHDUWEHDW�
ORRSEDFN�DQG�OLQN�LQWHJULW\�EORFNV��UHTXLUHG
WR�LPSOHPHQW�DQ�,(((�������FRPSOLDQW�$8,
RU���%$6(�7�LQWHUIDFH��$�VPDUW�VTXHOFK
IXQFWLRQ�LV�LPSOHPHQWHG�RQ�WKH�UHFHLYH�OLQHV
WR�HQVXUH�WKDW�QRLVH�LV�QRW�PLVWDNHQ�IRU�D
YDOLG�VLJQDO��7KH�FRPSOHWH�SK\VLFDO�PHGLD
LQWHUIDFH�LV�DFKLHYHG�ZLWK�RQO\�WKH�DGGLWLRQ�RI
SDVVLYH�H[WHUQDO�FRPSRQHQWV��VHH�)LJXUHV����
���DQG����DW�WKH�HQG�RI�WKLV�GDWD�VKHHW��

/$1�LQWHUIDFH�SLQV�DUH�GLYLGHG�LQWR�WZR
JURXSV��0DQFKHVWHU�HQFRGHG�SLQV��XVHG�IRU
WKH�$8,�DQG���%$6(�7�LQWHUIDFHV��DQG�15=
SLQV�

7KHUH�DUH�����/$1�LQWHUIDFH�PRGHV�VHOHFWHG
YLD�WKH�/02'(�LQSXW�OLQHV��VHH�7DEOH�����,Q
DGGLWLRQ�WR�WKH�FRPPRQ�PRGHV�RI�RSHUDWLRQ
�VXFK�DV�$8,��873�KDOI�GXSOH[�DQG�873�IXOO
GXSOH[���QRQ�VWDQGDUG�PRGHV�DUH�DYDLODEOH
IRU�FXVWRP�DSSOLFDWLRQV�DQG�JOXHOHVV
FRQQHFWLRQ�WR�PRVW�/$1�FKLSV��/$1�LQWHUIDFH
PRGHV�HQDEOH�HLWKHU�WKH�0DQFKHVWHU�RU�WKH
15=�SLQV��RU�FRPELQDWLRQV�RI�WKH�WZR�
&HUWDLQ�15=�SLQV�FDQ�EH�GHILQHG�HLWKHU�DV
LQSXWV�RU�DV�RXWSXWV��/$1�LQWHUIDFH�PRGHV
FDQ�EH�JURXSHG�LQWR�WKUHH�FDWHJRULHV��$8,�
873�DQG�15=�

$8,�*URXS

7KH�$8,�JURXS�KDV�WZR�FDWHJRULHV��$8,�'7(
DQG�$8,�'&(��7KH�GLIIHUHQFHV�EHWZHHQ�WKH
WZR�FDWHJRULHV�DUH�VXPPDUL]HG�EHORZ�

$8,�'7( $8,�'&(
&ROOLVLRQ ,QSXW 2XWSXW

5HFHLYH�'DWD
/RRSEDFN

1R <HV��LI�VHOHFWHG�

64(�7HVW
�KHDUWEHDW�

1RW
DSSOLFDEOH

*HQHUDWHG��LI
VHOHFWHG�
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7KH�$8,�'&(�PRGH�LV�XVHG�ZKHQ�FRQQHFWLQJ
WKH�&KLS%ULGJH�GLUHFWO\�WR�D�VWDWLRQ�RU�D�KXE�
ZLWKRXW�WKH�QHHG�IRU�DGGLWLRQDO�LQWHUIDFH
FLUFXLWU\��,Q�WKLV�PRGH��WKH�&KLS%ULGJH�FDQ
GUDZ�LWV�SRZHU�IURP�WKH�$8,�LQWHUIDFH�

,Q�$8,�'&(�PRGH��WKH�&KLS%ULGJH�EHKDYHV
OLNH�D�0$8��LQ�FRPSOLDQFH�ZLWK�,(((�������
,W�JHQHUDWHV�FROOLVLRQV��DQG��RSWLRQDOO\��ORRSV
WKH�UHFHLYHG�GDWD�EDFN��,Q�DGGLWLRQ��WKH�64(
WHVW��KHDUWEHDW��FDQ�EH�HQDEOHG�RU�GLVDEOHG�
64(�WHVW�LV�D�VHOI�WHVW�IHDWXUH�LQYRNHG�DW�WKH
HQG�RI�HDFK�WUDQVPLVVLRQ�E\�WKH�'&(��,W
LQGLFDWHV�WR�WKH�'7(�WKDW�WKH�FROOLVLRQ
FLUFXLWU\�LV�LQWDFW�DQG�IXQFWLRQLQJ�DQG�WKDW�WKH
WUDQVPLVVLRQ�KDV�EHHQ�UHFRJQL]HG��64(�WHVW
VKRXOG�EH�GLVDEOHG�ZKHQ�WKH�&KLS%ULGJH�LV
FRQQHFWHG�WR�D�UHSHDWHU�

7KH�$8,�'7(�PRGH�LV�WKH�$WWDFKPHQW�8QLW
,QWHUIDFH�DV�GHILQHG�E\�,(((��������,W�LV
W\SLFDOO\�XVHG�IRU�FRQQHFWLQJ�WKH�&KLS%ULGJH
WR�DOWHUQDWLYH�PHGLD�W\SHV��VXFK�DV�FRD[�DQG
ILEHU�RSWLFV��([WHUQDO�WUDQVFHLYHUV�FDQ�EH
FRQQHFWHG�WR�WKH�$8,�SRUW�WR�VXSSRUW�WKH
��%$6(������%$6(���DQG���%$6(�)
VWDQGDUGV�

,Q�DGGLWLRQ�WR�$8,�'7(�DQG�$8,�'&(��RWKHU
PRGHV�H[LVW��WKDW�FRPELQH�15=�DQG
0DQFKHVWHU�VLJQDOV��$8,�'7(�(;7�&'7�DQG
$8,�'&(�(;7�&'7�DOORZ�15=�FRQWURO�RI�WKH
FROOLVLRQ�VLJQDO�YLD�WKH�&'7�LQSXW�
,Q�$8,�'7(�(;7�5;'�DQG�$8,�'&(�(;7�5;'
PRGHV��WKH�15=�5;'�LQSXW�LV�WKH�UHFHLYH
GDWD�LQSXW�DQG�WKH�0DQFKHVWHU�UHFHLYH�GDWD�LV
LJQRUHG��$8,�'&(�1/%�GLVDEOHV�WKH�UHFHLYH
GDWD�ORRSEDFN�LQ�'&(�PRGH�

873�*URXS

7KH�&KLS%ULGJH�FRQWDLQV�D�EXLOW�LQ���%$6(�7
WUDQVFHLYHU��$Q�,(((�������FRPSOLDQW
��%$6(�7�LQWHUIDFH�LV�DFKLHYHG�ZLWK�RQO\�WKH
DGGLWLRQ�RI�SDVVLYH�H[WHUQDO�FRPSRQHQWV
�VHH�)LJXUH������7KH�&KLS%ULGJH�DOVR�VXSSRUWV
IXOO�GXSOH[�PRGH��873�)';��

873�(;7�&'7�DOORZV�15=�FRQWURO�RI�WKH
FROOLVLRQ�VLJQDO�YLD�WKH�&'7�LQSXW�
,Q�873�(;7�5;'�PRGH��WKH�15=�5;'�LQSXW
LV�WKH�UHFHLYH�GDWD�LQSXW�DQG�WKH�0DQFKHVWHU
UHFHLYH�GDWD�LV�LJQRUHG�

,Q�WKH�873�PRGHV��WKH�SRODULW\�RI�WKH
UHFHLYHG�VLJQDO�LV�DXWRPDWLFDOO\�FRUUHFWHG�LI
UHYHUVHG��DV�LQ�WKH�FDVH�RI�D�ZLULQJ�HUURU�

15=�*URXS

7KH�15=�PRGHV�DUH�IRU�LQWHUIDFLQJ�ZLWK�RWKHU
(WKHUQHW�FKLSV��VXFK�DV�PXOWL�SRUW�UHSHDWHUV
RU�/$1�FRQWUROOHUV��6LJQDOV�DUH�DW�77/�OHYHOV�
/5;'��/&56�DQG�/&'7�DUH�HLWKHU�LQSXWV�RU
RXWSXWV��GHSHQGLQJ�RQ�WKH�/$1�PRGH
VHOHFWHG��VHH�7DEOH�����$�QXPEHU�RI�15=
PRGHV�DUH�DYDLODEOH�IRU�JOXHOHVV�FRQQHFWLRQ
WR�WKH�PRVW�FRPPRQ�/$1�FKLSV�DYDLODEOH��DV
VXPPDUL]HG�LQ�WKH�WDEOH���

7DEOH�����15=�0RGHV�6HOHFWLRQ

0RGH 'HVFULSWLRQ /$1
&RQWUROOHU
&RPSDW�
LELOLW\

15=�
/02'(
>����@

15=�)';�
/02'(
>����@

� 7['��5['�
ULVLQJ�HGJH
576��&56�
&'7��DFWLYH
ORZ

����� �����

� 7['��5['�
ULVLQJ�HGJH
576��&56�
&'7��DFWLYH
KLJK

1$7,21$/�
$0'�
02725�
2/$

����� �����

� 7['��5['�
IDOOLQJ�HGJH
576��&56�
&'7��DFWLYH
ORZ

,17(/�
$7	7

����� �����

� 7['��5['�
IDOOLQJ�HGJH
576��&56�
&'7��DFWLYH
KLJK

����� �����

� 7['��5['�
IDOOLQJ�HGJH
576��&56�
DFWLYH�KLJK
&'7��DFWLYH
ORZ

)8-,768 �����
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7DEOH�����/$1�,QWHUIDFH�2SHUDWLRQ�0RGHV

,PSRUWDQW�1RWH��7KH�SRODULW\�RI�WKH�15=�VLJQDOV�IRU�PRGHV�QRW�VSHFLILHG�LQ�7DEOH���LV�DV�IRU�PRGH���

15= 0$1&+(67(5

/02'(
>����@

'(6&5,37,21 /7;' /5;' /&'7 /&56 5;' 7;' 7;3�&2

����� $8,�'7( W[�GDWD�RQO\ RXWSXW RXWSXW RXWSXW UHFHLYH
GDWD

W[�GDWD�RQO\ QRW�XVHG

����� $8,�'7(�(;7�&'7
�$8,�'7(�ZLWK
H[WHUQDO�&'7�

W[�GDWD�RQO\ RXWSXW LQSXW RXWSXW UHFHLYH
GDWD

W[�GDWD�RQO\ QRW�XVHG

����� $8,�'7(�(;7�5;'
�$8,�'7(�ZLWK
H[WHUQDO�5['�

W[�GDWD�RQO\ LQSXW RXWSXW LQSXW LJQRUHG W[�GDWD�RQO\ QRW�XVHG

����� $8,�'&(
�UHJXODU�$8,�'&(�

W[�GDWD�RQO\ RXWSXW RXWSXW RXWSXW UHFHLYH
GDWD

W[�DQG�U[�GDWD
ORRSHG�EDFN

FROOLVLRQ
JHQHUDWHG
QR�64(

����� $8,�'&(�1/%
�$8,�'&(�ZLWK�QR
ORRSEDFN�

W[�GDWD�RQO\ RXWSXW RXWSXW RXWSXW UHFHLYH
GDWD

W[�GDWD�RQO\ FROOLVLRQ
JHQHUDWHG
QR�64(

����� $8,�'&(�(;7�&'7
�$8,�'&(�ZLWK
H[WHUQDO�&'7�

W[�GDWD�RQO\ RXWSXW LQSXW RXWSXW UHFHLYH
GDWD

W[�DQG�U[�GDWD
ORRSHG�EDFN

FROOLVLRQ
JHQHUDWHG
QR�64(

����� $8,�'&(�(;7�5;'
�$8,�'&(�ZLWK
H[WHUQDO�5['�

W[�GDWD�RQO\ LQSXW RXWSXW LQSXW LJQRUHG W[�DQG�U[�GDWD
ORRSHG�EDFN

FROOLVLRQ
JHQHUDWHG
QR�64(

����� 873
�UHJXODU���%$6(�7�

W[�GDWD�RQO\ RXWSXW RXWSXW RXWSXW UHFHLYH
GDWD

W[�GDWD�RQO\ SUH�HPSKDVLV
RQO\

����� 873�)';
�)XOO�GXSOH[�873�

W[�GDWD�RQO\ RXWSXW RXWSXW RXWSXW UHFHLYH
GDWD

W[�GDWD�RQO\ SUH�HPSKDVLV
RQO\

����� 873�(;7�&'7
�873�ZLWK�H[WHUQDO
&'7�

W[�GDWD�RQO\ RXWSXW LQSXW RXWSXW UHFHLYH
GDWD

W[�GDWD�RQO\ SUH�HPSKDVLV
RQO\

����� 873�(;7�&'7�5;'
�873�ZLWK�H[WHUQDO
&'7�DQG�5;'�

W[�GDWD�RQO\ LQSXW LQSXW LQSXW LJQRUHG W[�GDWD�RQO\ SUH�HPSKDVLV
RQO\

����� 15=��0RGH��� W[�GDWD�RQO\ LQSXW LQSXW LQSXW LJQRUHG W[�GDWD�RQO\ QRW�XVHG

����� 15=��0RGH��� W[�GDWD�RQO\ LQSXW LQSXW LQSXW LJQRUHG W[�GDWD�RQO\ QRW�XVHG

����� 15=��0RGH��� W[�GDWD�RQO\ LQSXW LQSXW LQSXW LJQRUHG W[�GDWD�RQO\ QRW�XVHG

����� 15=��0RGH��� W[�GDWD�RQO\ LQSXW LQSXW LQSXW LJQRUHG W[�GDWD�RQO\ QRW�XVHG
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7DEOH�����/$1�,QWHUIDFH�2SHUDWLRQ�0RGHV��&RQW·G�

15= 0$1&+(67(5

/02'(
>����@

'(6&5,37,21 /7;' /5;' /&'7 /&56 5;' 7;' 7;3�&2

����� 15=��0RGH�� W[�GDWD�RQO\ LQSXW LQSXW LQSXW LJQRUHG W[�GDWD�RQO\ QRW�XVHG

����� 15=�/%
�77/�ZLWK�ORRSEDFN�

W[�GDWD�RQO\ LQSXW LQSXW LQSXW LJQRUHG W[�DQG�U[�GDWD
ORRSHG�EDFN

QRW�XVHG

����� 15=�)';��0RGH��� W[�GDWD�RQO\ LQSXW LQSXW LQSXW LJQRUHG W[�GDWD�RQO\ QRW�XVHG

����� 15=�)';��0RGH��� W[�GDWD�RQO\ LQSXW LQSXW LQSXW LJQRUHG W[�GDWD�RQO\ QRW�XVHG

����� 15=�)';��0RGH��� W[�GDWD�RQO\ LQSXW LQSXW LQSXW LJQRUHG W[�GDWD�RQO\ QRW�XVHG

����� 15=�)';��0RGH��� W[�GDWD�RQO\ LQSXW LQSXW LQSXW LJQRUHG W[�GDWD�RQO\ QRW�XVHG

����� $8,�'&(�64(
�UHJXODU�$8,�'&(
ZLWK�64(�HQDEOHG�

W[�GDWD�RQO\ RXWSXW RXWSXW RXWSXW UHFHLYH
GDWD

W[�DQG�U[�GDWD
ORRSHG�EDFN

FROOLVLRQ
JHQHUDWHG
64(
JHQHUDWHG

����� $8,�'&(�1/%�64(
�$8,�'&(�ZLWK�QR
ORRSEDFN�DQG�64(
HQDEOHG�

W[�GDWD�RQO\ RXWSXW RXWSXW RXWSXW UHFHLYH
GDWD

W[�GDWD�RQO\ FROOLVLRQ
JHQHUDWHG
64(
JHQHUDWHG

����� $8,�'&(�(;7�&'7�
64(
�$8,�'&(�ZLWK
H[WHUQDO�&'7�DQG
64(�HQDEOHG�

W[�GDWD�RQO\ RXWSXW LQSXW RXWSXW UHFHLYH
GDWD

W[�DQG�U[�GDWD
ORRSHG�EDFN

FROOLVLRQ
JHQHUDWHG
64(
JHQHUDWHG

����� $8,�'&(�(;7�5;'�
64(
�$8,�'&(�ZLWK
H[WHUQDO�5;'�DQG
64(�HQDEOHG�

W[�GDWD�RQO\ LQSXW RXWSXW LQSXW LJQRUHG W[�DQG�U[�GDWD
ORRSHG�EDFN

FROOLVLRQ
JHQHUDWHG
64(
JHQHUDWHG



5-���� &KLS%ULGJH

��

'5$0

7KH�&KLS%ULGJH�KDV�D�EXLOW�LQ�'5$0
FRQWUROOHU�WR�DOORZ�JOXHOHVV�FRQQHFWLRQ�WR�D
���N�[����'5$0��,W�VXSSRUWV�&$6�EHIRUH�
5$6�DQG�5$6�RQO\�UHIUHVK�F\FOHV�DQG�DOO�RWKHU
QHFHVVDU\�WLPLQJ�UHTXLUHG�E\�WKH�'5$0�

'5$0�DFFHVV�VSHHG�VKRXOG�EH����QV�RU
IDVWHU��%RWK�)30�DQG�('2�'5$0V�DUH
VXSSRUWHG��$Q\�RI�WKH�IROORZLQJ�'5$06�DUH
UHFRPPHQGHG�

3DUW�1XPEHU 0DQXIDFWXUHU
�� $6�&���.�� $OOLDQFH�6HPLFRQGXFWRU
�� ,6��&����� ,QWHJUDWHG�6LOLFRQ�6ROXWLRQV
�� 9��&����� 0RVHO�9LWDOLF
�� 060������ 2.,

)RU�DQ�XSGDWHG�OLVW�RI�'5$0�YHQGRUV��FRQVXOW
WKH�&KLS%ULGJH�ZHEVLWH�DW
KWWS���ZZZ�UDG�FRP�FKLS�EULGJH

9,68$/�67$786�021,725,1*

6HYHQ�KLJK�GULYH��RSHQ�GUDLQ��VWDWXV�VLJQDOV
DUH�SURYLGHG�IRU�GLUHFW�FRQQHFWLRQ�RI�/('V�
7KHVH�VLJQDOV�SURYLGH�VWDWXV�LQGLFDWLRQV�RI�OLQN
LQWHJULW\��873�PRGH�RQO\���:$1�DQG�/$1
DFWLYLW\��FROOLVLRQV��DQG�V\VWHP�HUURUV�

&/2&.�*(1(5$7,21

7KH�&KLS%ULGJH�KDV�D�EXLOW�LQ�FU\VWDO�RVFLOODWRU�
7KH�V\VWHP�FORFN�FDQ�EH�JHQHUDWHG�E\�H[WHUQDO
FRQQHFWLRQ�RI�D�FU\VWDO�DQG�5&�QHWZRUN��RU
DQ�H[WHUQDO�FORFN�VRXUFH��,I�DQ�H[WHUQDO�FORFN
VRXUFH�LV�XVHG��;,1�VKRXOG�EH�GULYHQ�DQG
;287�OHIW�IORDWLQJ��,I�D�FU\VWDO�DQG�5&�QHWZRUN
LV�XVHG��VHH�)LJXUH����IRU�FRQQHFWLRQ�GHWDLOV�

3//�/223�),/7(5

)RU�WKH�3//�WR�RSHUDWH�SURSHUO\��DQ�H[WHUQDO
ORRS�ILOWHU�LV�UHTXLUHG��6HH�)LJXUH����IRU
GHWDLOV�RI�WKH�H[WHUQDO�ORRS�ILOWHU�

(9$/8$7,21�%2$5'

$�IXOO�IHDWXUHG�HYDOXDWLRQ�ERDUG�FDQ�EH
RUGHUHG�VHSDUDWHO\��7KH�HYDOXDWLRQ�ERDUG
FRQWDLQV�D�FRPSOHWH�&KLS%ULGJH�V\VWHP�
LQFOXGLQJ�$8,�DQG�873�/$1�PHGLD
LQWHUIDFHV��/$1�15=�SRUW��DQ�56�����:$1
LQWHUIDFH�DQG�VWDWXV�/('V��7KH�:$1�SRUW�LV
DOVR�DYDLODEOH�DW�77/�OHYHOV�IRU�FRQQHFWLRQ�WR
SK\VLFDO�LQWHUIDFHV�RWKHU�WKDQ�56�����

63(&,),&$7,216�������������������

$%62/87(�0$;,080�5$7,1*6 23(5$7,1*�5$1*(

• 6WRUDJH�7HPSHUDWXUH
����°&�WR�������°&

• 2SHUDWLQJ��7HPSHUDWXUH
����°&�WR�����°&

• $PELHQW�7HPSHUDWXUH�8QGHU�%LDV
����°&�WR�����°&

• 6XSSO\�9ROWDJH
�9�������

• 6XSSO\�9ROWDJH
����9�WR������9

• ,QSXWV
9''������9���9,1���966������9

• ,QSXWV
����9�WR�9''������9
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7DEOH�����'&�&KDUDFWHULVWLFV��2YHU�2SHUDWLQJ�5DQJH�

6\PERO 3DUDPHWHU�'HVFULSWLRQ 7HVW�&RQGLWLRQ 0LQ 7\SH 0D[ 8QLW
9,/ 9ROWDJH�,QSXW�/2:��&026�OHYHOV����VHH�QRWH�� 966 ����9'' 9

9,+ 9ROWDJH�,QSXW�+,*+��&026�OHYHOV����VHH
QRWH��

����9'' 9'' 9

97 6ZLWFKLQJ�7KUHVKROG��&026�OHYHOV����VHH
QRWH��

��� 9

9,/ 9ROWDJH�,QSXW�/2:��77/�OHYHOV����VHH�QRWH�� 966 ��� 9

9,+ 9ROWDJH�,QSXW�+,*+��77/�OHYHOV����VHH�QRWH�� ��� 9'' 9

97 6ZLWFKLQJ�7KUHVKROG��77/�OHYHOV����VHH�QRWH�� ��� 9

9,/ 9ROWDJH�,QSXW�/2:��3(&/�OHYHOV����VHH�QRWH�� 966 ��� 9

9,+ 9ROWDJH�,QSXW�+,*+��3(&/�OHYHOV����VHH�QRWH�� ��� 9'' 9

97� 6FKPLWW�WULJJHU�SRVLWLYH JRLQJ�WKUHVKROG
�&026�OHYHOV����VHH�QRWH��

���� ��� 9

97� 6FKPLWW�WULJJHU�QHJDWLYH�JRLQJ�WKUHVKROG
�&026�OHYHOV����VHH�QRWH��

��� ��� 9

97� 6FKPLWW�WULJJHU�SRVLWLYH�JRLQJ�WKUHVKROG
�77/�OHYHOV����VHH�QRWH��

��� ���� 9

97� 6FKPLWW�WULJJHU�QHJDWLYH�JRLQJ�WKUHVKROG
�77/�OHYHOV����VHH�QRWH��

��� ���� 9

92+ 9ROWDJH�2XWSXW�+LJK ,2/ �����P$���VHH�QRWH��
,2/ �����P$���VHH�QRWH��
,2/ �����P$���VHH�QRWH��
,2/ �����P$���VHH�QRWH��
,2/ �����P$���VHH�QRWH���

���
���
���
���
���

9
9
9
9
9

92/ 9ROWDJH�2XWSXW�/RZ ,2/ ����P$���VHH�QRWH��
,2/ ����P$���VHH�QRWH��
,2/ �����P$���VHH�QRWH��
,2/ ����P$���VHH�QRWH��
,2/ ����P$���VHH�QRWH���

���
���
���
���
���

���
���
���
���
���

9
9
9
9
9

,2= ��VWDWH�2XWSXW�/HDNDJH�&XUUHQW 92+ �966�RU�9'' ��� ����� �� X$

,,1 ,QSXW�&XUUHQW 9,1 �966�RU�9'' ��� ����� �� X$

,26 2XWSXW�6�&��&XUUHQW���VHH�QRWH��� 9'' ����9��92 9''
9'' ����9��92 966

��
����

��
���

���
���

P$
P$

,'' 6XSSO\�&XUUHQW 9,1 �966�RU�9'' ��� P$

&,1 ,QSXW�&DSDFLWDQFH ��� S)

&287 2XWSXW�&DSDFLWDQFH ��� S)

127(6�
��� 7KH�IROORZLQJ�VLJQDOV�KDYH�&026�LQSXW�OHYHOV��$&&0�
%$8'���%$8'���&2035��:02'(��/02'(��)/7',6��0'

��� 7KH�IROORZLQJ�VLJQDOV�KDYH�77/�LQSXW�OHYHOV��/5;'��/&56�
/&'7��/&76�

��� 7KH�IROORZLQJ�VLJQDOV�KDYH�3(&/�LQSXW�OHYHOV��5;'7+��
5;'7+���5;',1��&,7+���&,7+��

��� 7KH�IROORZLQJ�VLJQDOV�KDYH�&026�6FKPLWW�WULJJHU�LQSXWV�
�5(6(7�

��� 7KH�IROORZLQJ�VLJQDOV�KDYH�77/�6FKPLWW�WULJJHU�LQSXWV��:7;&�
:5;'��:&76��:5;&�

��� 9DOLG�IRU�WKH�IROORZLQJ�RXWSXWV��0$��0'���0:5��:7;'�
:576��/7;'��/576��/5;'��/&56��/&'7�

��� 9DOLG�IRU�WKH�IROORZLQJ�RXWSXWV���5$6���&$6��&/&.��0�
&/.287�

��� 9DOLG�IRU�WKH�IROORZLQJ�RXWSXW���;287
��� 9DOLG�IRU�WKH�IROORZLQJ�RXWSXWV���/1.,17���:$17;�
�:$15;���/$17;���/$15;���&2//���(55�

����9DOLG�IRU�WKH�IROORZLQJ�RXWSXWV��7;'���7;'���7;3��&2��
7;3��&2��

����9DOLG�IRU�WKH�IROORZLQJ�RXWSXWV��&/&.��0��&/.287�
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7DEOH�����$&�&KDUDFWHULVWLFV��2YHU�2SHUDWLQJ�5DQJH�

6\PERO 3DUDPHWHU�'HVFULSWLRQ 7HVW�&RQGLWLRQ 0LQ 7\SH 0D[ 8QLW
W� &ORFN�ORZ�WR�DGGUHVV�YDOLG &/� ����S) � � QV

W� &ORFN�KLJK�WR��5$6�ORZ &/� ����S) � � QV

W� &ORFN�ORZ�WR��5$6�KLJK &/� ����S) � � QV

W� &ORFN�KLJK�WR��&$6�ORZ &/� ����S) � � QV

W� &ORFN�ORZ�WR��&$6�KLJK &/� ����S) � �� QV

W� 'DWD�VHWXS�WLPH &/� ����S) � QV

W� 'DWD�KROG�WLPH &/� ����S) � QV

W� &ORFN�ORZ�WR��0:5�ORZ &/� ����S) � � QV

W� &ORFN�ORZ�WR��0:5�KLJK &/� ����S) � � QV

W�� &ORFN�ORZ�WR�GDWD�YDOLG &/� ����S) � QV

W�� &ORFN�ORZ�WR�GDWD�LQYDOLG &/� ����S) � � QV

W�� &ORFN�KLJK�WR��&$6�ORZ��UHIUHVK� &/� ����S) � � QV

W�� &ORFN�KLJK�WR��&$6�KLJK��UHIUHVK� &/� ����S) � �� QV

W�� /&76�VHWXS�WLPH &/� ����S) �� QV

W�� &ORFN�KLJK�WR�/576�DVVHUWHG &/� ����S) � QV

W�� &ORFN�KLJK�WR�/7;'�YDOLG &/� ����S) � QV

W�� /&56�VHWXS�WLPH &/� ����S) �� QV

W�� /&56�KROG�WLPH &/� ����S) � QV

W�� /5;'�VHWXS�WLPH &/� ����S) � QV

W�� /5;'�KROG�WLPH &/� ����S) �� QV

W�� /&'7�VHWXS�WLPH &/� ����S) �� QV

W�� /&'7�KROG�WLPH &/� ����S) � QV

W�� /&76�KROG�WLPH &/� ����S) � QV

W�� &ORFN�KLJK�WR�/576�GLVDVVHUWHG &/� ����S) � QV

W�� &ORFN�KLJK�WR�/5;'�YDOLG &/� ����S) � QV

W�� &ORFN�KLJK�WR�/&56�DVVHUWHG�GLVDVVHUWHG &/� ����S) � QV

W�� &ORFN�KLJK�WR�/&'7�DVVHUWHG &/� ����S) � QV

W�� &ORFN�KLJK�WR�/&'7�GLVDVVHUWHG &/� ����S) � QV

W�� 7;'��KHOG�KLJK�IURP�ODVW�YDOLG�WUDQVLWLRQ ��� ��� QV

W�� 64(�WHVW�IURP�7;'�LQDFWLYH ��� QV

W�� &2��KHOG�KLJK�IURP�ODVW�YDOLG�WUDQVLWLRQ ��� QV

W�� 64(�WHVW�OHQJWK ��� QV

W�� 7;'��WR�7;'��VNHZ ��� QV

W�� 64(�WHVW�VLJQDO�SHULRG ��� QV

W�� :7;&��:5;&�FORFN�SHULRG &/� ����S) �� QV

W�� 7;&��5;&�ZLGWK�KLJK &/� ����S) �� QV

W�� 7[�'DWD�GHOD\�WLPH &/� ����S) �� QV

W�� :5;'�VHWXS�WLPH &/� ����S) � QV

W�� :5;'�KROG�WLPH &/� ����S) � QV
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t6
t7

t1 t1

t2 t3

t4 t5

t8 t9

t10 t11

ROW COL ROW COL

CLKOUT

MA[8..0] (output)

/RAS (output)

/CAS (output)

/MWR (output)

MD[15..0]

)LJXUH����6LQJOH�&\FOH�'5$0�5HDG�DQG�:ULWH�7LPLQJ

t6
t7

t1 t1

t2 t3

t4
t5

t8 t9

t10 t11

ROW COL COL COLCOL COL ROW COL

CLKOUT

MA[8..0]

/RAS

/CAS

/MWR

MD[15..0]

)LJXUH�����%XUVW�0RGH�'5$0�5HDG�DQG�:ULWH�7LPLQJ

t2 t3

t12 t13

CLKOUT

/RAS (output)

/CAS (output)

)LJXUH�����'5$0�&$6�%HIRUH�5$6�5HIUHVK�7LPLQJ
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t15 t18 t21 t24 t25

t23

t19

t20

t16

t17

CLK10M

LCDT (input)

LCTS (input)

LRTS (output)

LTXD (output)

LCRS (input)

LRXD (input)

)LJXUH�����15=��0RGH����7UDQVPLW�DQG�5HFHLYH�7LPLQJ��LQSXWV�

t15 t25

t29 t30

t16 t26

t17

t28 t28

t27

CLK10M

LCDT (output)

LCTS (input)

LRTS (output)

LTXD (output)

LCRS (output)

LRXD (output)

)LJXUH�����15=�7UDQVPLW�DQG�5HFHLYH�7LPLQJ��RXWSXWV�

t31t31

t35

TXD+

TXD-

)LJXUH�����$8,�'7(�0RGH�7LPLQJ



5-���� &KLS%ULGJH

��

t31
t32

t31

t34
t33

t34
t33

t36t36

t35

TXD+

TXD-

CO+

CO-

)LJXUH�����$8,�'&(�0RGH�7LPLQJ

t31t31

t35

TXD+

TXP+

TXD-

TXP-

)LJXUH������873�0RGH�7LPLQJ

t41
t40

t41
t40

t40

t41t41

t40
t45

t46

t44 t44

WTXC

/WCTS

WTXD

WRXC

WRXD

)LJXUH������:$1�6\QFKURQRXV�0RGH�7LPLQJ
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0(&+$1,&$/�63(&,),&$7,216
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3K\VLFDO�'LPHQVLRQV

PP LQ

$ 0D[ ��� ������� 1RWHV

$� 0LQ ���� ������� ��� &RSODQDULW\�LV�WKH�GLIIHUHQFH�EHWZHHQ�OHDG�DQG�WKH�VHDWLQJ�SODQH���&��

$� 0LQ ���� ������� ��� 'DWXPV�$�%�DQG��'��WR�EH�GHWHUPLQHG�DW�GDWXP�SODQH��+��

0D[ ���� ������� ��� 7R�EH�GHWHUPLQHG�DW�VHDWLQJ�SODQH��&��

% 0LQ ���� ������� ��� 'LPHQVLRQV�'��DQG�(��GR�QRW�LQFOXGH�PROG�SURWUXVLRQ�

0D[ ���� ������� $OORZDEOH�SURWUXVLRQ�LV������PP�������LQ��SHU�VLGH�

' 0LQ ����� ������� 'LPHQVLRQV�'��DQG�(��GR�QRW�LQFOXGH�PROG�PLVPDWFK�DQG�DUH

0D[ ����� ������� GHWHUPLQHG�DW�GDWXP�SODQH��+��

'� 0LQ ����� ������� ��� 'HWDLOV�RI�SLQ���LGHQWLILHU�DUH�RSWLRQDO�EXW�PXVW�EH�ORFDWHG

0D[ ����� ������� ZLWKLQ�WKH�]RQH�LQGLFDWHG�

H %6& ���� ������� ��� 'DWXP�SODQH��+��LV�ORFDWHG�DW�WKH�PROG�SDUWLQJ�OLQH�DQG�LW

( 0LQ ����� ������� FRLQFLGHV�ZLWK�WKH�ERWWRP�RI�WKH�OHDGV�ZKHUH

0D[ ����� ������� WKH�OHG�H[LWV�WKH�SODVWLF�ERG\�

(� 0LQ ����� �������

0D[ ����� �������

/ 0LQ ���� �������

0D[ ���� �������

DDD 0D[ ���� �������

FFF 0D[ ���� �������
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$33/,&$7,216����������������������

CHIPBRIDGE

D R A M
256kx16

10BASE-T
PHYSICAL

I N T E R F A C E
(MAGNETICS)

RS-232
LINE

DRIVERS

40MHz

U T PW A N RJ45

)LJXUH������5HPRWH�%ULGJH

CHIPBRIDGE

D R A M
256kx16

10BASE-T
PHYSICAL

INTERFACE
(MAGNETICS)

40MHz

U T PW A N RJ45CHIPBRIDGE

D R A M
256kx16

10BASE-T
PHYSICAL

INTERFACE
(MAGNETICS)

U T PRJ45

)LJXUH������/RFDO�%ULGJH

CHIPBRIDGE

D R A M
256kx16

MULTI-
P O R T

R E P E A T E R
(HUB)

RS-232
LINE

DRIVERS

40MHz

N R ZW A N

RJ45

RJ45

RJ45

)LJXUH������&RQQHFWLRQ�WR�+8%
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&+,3%5,'*(�&211(&7,21�$1'�,17(5)$&(6����������������������������������

TXD+
TXP+/CO+
TXD-

MD0  2

MD1  4

MD2  6

MD3  8

MD4  9

MD5 11

MD6 14

MD7 16

MD8 17

MD9 15

MD10 12

MD11 10

MD12  7

MD13  5

MD14  3

MD15100

MWR 18

RAS 19

CAS 20

MA0 21

MA1 24

MA2 26

MA3 28

MA4 31

MA5 29

MA6 27

MA7 25

MA8 22

RESET 84

XOUT 81

XIN 82

PLLVDD 76

LP1 80

PLLVSS 77

PLLAGND 78

LP2 79

TXD+ 65

TXP+/CO+ 63

TXD- 64

TXP-/CO- 62

RXDTH- 60

RXDTH+ 61

RXDIN 59

RXDREF 58

CITH- 56

CITH+ 57

CIREF 55

LTXD 44

LRXD 47

LCRS 48

LCDT 50

LRTS 45

LCTS 49

LMODE0 66

LMODE1 67

LMODE2 68

LMODE3 69

LMODE4 70

WTXD 90

WTXC/WCLK 89

WRXD 88

WRXC/BAUD0 87

BAUD2 95BAUD1 98

WCTS 96

WRTS 97

COMPR 91

ACCM 92

WMODE 73

FLTDIS 43

LNKINT 33

WANTX 34

WANRX 35

LANTX 37

LANRX 38

COLL 39

ERR 41

CLKOUT 93

CLK10M 52

U3

CHIPBRIDGE_PQFP

D0
D1

VCC

D0
D1

D[0..15]

D1  2

D2  3

D3  4

D4  5

D5  7

D6  8

D7  9

D8 10

D9 31

D10 32

D11 33

D12 34

D13 36

D14 37

D15 38

D16 39

VCC  1

VCC  6

VCC 20

GND 35

A0 16

A1 17

A2 18

A3 19

A4 22

A5 23

A6 24

A7 25

A8 26

WE 13

RAS 14

CASL 29

CASH 28

OE 27

GND 40

GND 21

U2

DRAM

D2
D3
D4
D5
D6
D7
D8
D9
D10

D2
D3
D4
D5
D6
D7
D8
D9
D10

A0
A1
A2
A3
A4
A5
A6

TXP-/CO-

RXDTH-
RXDTH+
RXDIN
RXDREF

CITH-
CITH+
CIREF

VCC

D11
D12
D13
D14
D15

A7
A8

A[0..8]

D11
D12
D13
D14
D15

D7
DIODE

VCC

R18
47K

A0
A1
A2
A3
A4
A5
A6 TXC

TXD

VCC

1

2 3 4 5 6 7 8

RN1
1K

RXC
RXD

/CTS
/RTS

VCC

A7
A8

R22 100

R20 470

S1

C9 X1
40MHz

R21
100K

C10
22pF

C11
30pF

R19
8K

VCC

2  1 D1

2  1 D3

2  1 D4

2  1 D8

2  1 D2

2  1 D5

2  1 D6
C8

0.01uF

R17

100

)LJXUH������&KLS%ULGJH�&RQQHFWLRQ
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  1
  2
  3
  4
  5
  6
  7
  8

J1

RJ-45

  2

  1 16

15

  3

  6

  7

  8

14

11

10

 9

U3

10BASET MAGNETICS

C15

0.01uF

R29 63.4

R27 390

TXD+

TXD-

TXP+

TXP-

R30 63.4

R28 390

FGND

C16

0.01uF

C18
0.01uF

C17
0.01uF

VCC

FGND

C12
0.01uF

R24
390

R26

1.2K
RXDTH-

RXDIN

RXDTH+
R23

3.3K

C13
0.01uF

R25
390

R32
50C14

0.01uF

FGND

R31
50

RXDREF

NOTES: 1. 10BASET MAGNETICS MODULE CONTAINS TRANSFORMER, RX & TX FILTER AND COMMON MODE CHOKE.

RECOMMENDED DEVICES:

* VALOR: SF1012
* PULSE: PE-65343 OR PE-68026

* BEL: A556-2006-03
* YCL: 20F001N

)LJXUH������873�,QWHUIDFH
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R4
180

R1
120

R2

100
TXD+

TXD-
R3 100

C1
330pF

  1 16

  2 15

  4 13

  5 12

  7 10

  8 9

T1

TRANSFORMER 75uHy

+12V

  8
 15
  7
 14
  6
 13
  5
 12
  4
 11
  3
 10
  2
  9
  1

P1

CONNECTOR DB15
(FEMALE)

TX+
TX-

RX+
RX-

CL+

VCC

R5
220

R6 1K

C2
0.01uF

RXDTH-

RXDIN

RXDTH+

R7
220

R8

3.3K

C3
0.01uF

R9
39

C4

0.01uF

CL-

PULSE: PE-65723
YCL:16PT-004S
VALOR: ST-7032

NOTES: 1. RECOMMENDED TRANSFORMERS:
R10
39

RXDREF

CITH-

C5
0.01uF

R14
220

R15
220

VCC

R11
39

R16 1K

R12
39

C7

0.01uF

R13

3.3K

C6
0.01uF

CITH+

CIREF

)LJXUH������$8,�'7(�,QWHUIDFH
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R4
180

R1
120

R2

100
TXD+

TXD-
R3 100

C1
330pF

  1 16

  2 15

  4 13

  5 12

  7 10

  8 9

T1

TRANSFORMER 75uHy

  8
 15
  7
 14
  6
 13
  5
 12
  4
 11
  3
 10
  2
  9
  1

P1

CONNECTOR DB15

TX+
TX-

RX+
RX-
CL+

VCC

R5
220

R6 1K

C2
0.01uF

RXDTH-

RXDIN

RXDTH+

R7
220

R8

3.3K

C4
0.01uF

R9
39

C3

0.01uF

CL-

PULSE: PE-65723
YCL:16PT-004S
VALOR: ST-7032

NOTES: 1. RECOMMENDED TRANSFORMERS:
R10
39

RXDREF

R14
180 C5

330pF

R11
120

R12

100

R13

100

TXP+/CO+

TXP-/C0-

)LJXUH������$8,�'&(�,QWHUIDFH
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,QWHQWLRQDOO\�OHIW�EODQN
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&KLS%ULGJH

25'(5,1*����������������������������

7KH�&KLS%ULGJH�LV�DYDLODEOH�LQ�D�����SLQ
34)3�SDFNDJH��8VH�WKH�IROORZLQJ�SDUW
QXPEHUV�ZKHQ�RUGHULQJ�

'HVFULSWLRQ 3DUW�1XPEHU

&KLS%ULGJH����34)3 ,&�5-���

&KLS%ULGJH�(YDOXDWLRQ�%RDUG 5-����(9$/

������5$'�'DWD�&RPPXQLFDWLRQV�/WG� 6SHFLILFDWLRQV�DUH�VXEMHFW�WR�FKDQJH�ZLWKRXW�SULRU�QRWLFH�
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