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3HUIRUPDQFH

� �� QV ,QVWUXFWLRQ &\FOH 7LPH # ��� 9ROWV� �� 0,36 6XVWDLQHG 3HUIRUPDQFH

� 6LQJOH�&\FOH ,QVWUXFWLRQ ([HFXWLRQ

� 6LQJOH�&\FOH &RQWH[W 6ZLWFK

� ��%XV $UFKLWHFWXUH $OORZV 'XDO 2SHUDQG )HWFKHV LQ (YHU\ ,QVWUXFWLRQ &\FOH

� 0XOWLIXQFWLRQ ,QVWUXFWLRQV

� 3RZHUGRZQ 0RGH )HDWXULQJ /RZ &026 6WDQGE\ 3RZHU 'LVVLSDWLRQ ZLWK ��� &\FOH 5HFRYHU\ IURP 3RZHUGRZQ &RQ�
GLWLRQ

� /RZ 3RZHU 'LVVLSDWLRQ LQ ,GOH 0RGH

,QWHJUDWLRQ

� $'63����� )DPLO\ &RGH &RPSDWLEOH� ZLWK ,QVWUXFWLRQ 6HW ([WHQVLRQV

� ���. %\WHV RI 2Q�&KLS 5$0� &RQILJXUHG DV ��. :RUGV 2Q�&KLS 3URJUDP 0HPRU\ 5$0 DQG ��. :RUGV 2Q�&KLS

'DWD 0HPRU\ 5$0

� 'XDO 3XUSRVH 3URJUDP 0HPRU\ IRU %RWK ,QVWUXFWLRQ DQG 'DWD 6WRUDJH

� ,QGHSHQGHQW $/8� 0XOWLSOLHU�$FFXPXODWRU� 	 %DUUHO 6KLIWHU &RPSXWDWLRQDO 8QLWV

� 7ZR ,QGHSHQGHQW 'DWD $GGUHVV *HQHUDWRUV

� 3RZHUIXO 3URJUDP 6HTXHQFHU 3URYLGHV =HUR 2YHUKHDG /RRSLQJ &RQGLWLRQDO ,QVWUXFWLRQ ([HFXWLRQ

� 3URJUDPPDEOH ���%LW ,QWHUYDO 7LPHU ZLWK 3UHVFDOHU

� ����/HDG 74)3

6\VWHP�,QWHUIDFH

� ���%LW ,QWHUQDO '0$ 3RUW IRU +LJK 6SHHG $FFHVV WR RQ�&KLS 0HPRU\ �0RGH 6HOHFWDEOH�

� � 0%\WH 0HPRU\ ,QWHUIDFH IRU 6WRUDJH RI 'DWD 7DEOHV 	 3URJUDP 2YHUOD\V �0RGH 6HOHFWDEOH�

� ��%LW '0$ WR %\WH 0HPRU\ IRU 7UDQVSDUHQW 3URJUDP DQG 'DWD 0HPRU\ 7UDQVIHUV �0RGH 6HOHFWDEOH�

� ,�2 0HPRU\ ,QWHUIDFH ZLWK ���� /RFDWLRQV 6XSSRUWV 3DUDOOHO 3HULSKHUDOV �0RGH 6HOHFWDEOH�

� 3URJUDPPDEOH 0HPRU\ 6WUREH 	 6HSDUDWH ,�2 0HPRU\ 6SDFH 3HUPLWV ¦*OXHOHVV§ 6\VWHP 'HVLJQ

� 3URJUDPPDEOH :DLW 6WDWH *HQHUDWLRQ

� 7ZR 'RXEOH�%XIIHUHG 6HULDO 3RUWV ZLWK &RPSDQGLQJ +DUGZDUH DQG $XWRPDWLF 'DWD %XIIHULQJ

� $XWRPDWLF %RRWLQJ RI 2Q�&KLS 3URJUDP0HPRU\ IURP %\WH�:LGH ([WHUQDO 0HPRU\� H�J�� (3520� RU 7KURXJK ,QWHUQDO
'0$ 3RUW

� 6L[ ([WHUQDO ,QWHUUXSWV

� �� 3URJUDPPDEOH )ODJ 3LQV 3URYLGH )OH[LEOH 6\VWHP 6LJQDOLQJ

� 8$57 (PXODWLRQ WKURXJK 6RIWZDUH 63257 5HFRQILJXUDWLRQ

� ,&(�3RUW� (PXODWRU ,QWHUIDFH 6XSSRUWV 'HEXJJLQJ LQ )LQDO 6\VWHPV
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW�
,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH�
$QDORJ 'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH
PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�

1PG 6GEJPQNQI[ 9C[� 2�1� $QZ ����� 0QTYQQF /# ����������� 7�5�#�
7HO� ������$1$/2*�' :::�DQDORJ�FRP
)D[� ,QVHUW \RXU ID[� KHUH



$SULO����� �$'63�����/�3UHOLPLQDU\�'DWD�6KHHW
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
*HQHUDO�QRWH

7KLV�GDWD�VKHHW�UHSUHVHQWV�SUHOLPLQDU\��[��JUDGH��VSHFLILFDWLRQV�IRU�WKH�$'63�����/����9�
SURFHVVRU�

*(1(5$/�'(6&5,37,21

7KH�$'63�����/�LV�D�VLQJOH�FKLS�PLFURFRPSXWHU�RSWLPL]HG�IRU�GLJLWDO�VLJQDO�SURFHVVLQJ��'63��
DQG�RWKHU�KLJK�VSHHG�QXPHULF�SURFHVVLQJ�DSSOLFDWLRQV�

7KH�$'63�����/�FRPELQHV�WKH�$'63������IDPLO\�EDVH�DUFKLWHFWXUH��WKUHH�FRPSXWDWLRQDO�
XQLWV��GDWD�DGGUHVV�JHQHUDWRUV�DQG�D�SURJUDP�VHTXHQFHU��ZLWK�WZR�VHULDO�SRUWV��D����ELW�LQWHUQDO�
'0$�SRUW��D�E\WH�'0$�SRUW��D�SURJUDPPDEOH�WLPHU��)ODJ�,�2��H[WHQVLYH�LQWHUUXSW�FDSDELOLWLHV��
DQG�RQ�FKLS�SURJUDP�DQG�GDWD�PHPRU\�

7KH�$'63�����/�LQWHJUDWHV����.�E\WHV�RI�RQ�FKLS�PHPRU\�FRQILJXUHG�DV���.�ZRUGV�����ELW��RI�
SURJUDP�5$0��DQG���.�ZRUGV�����ELW��RI�GDWD�5$0��3RZHU�GRZQ�FLUFXLWU\�LV�DOVR�SURYLGHG�WR�
PHHW�WKH�ORZ�SRZHU�QHHGV�RI�EDWWHU\�RSHUDWHG�SRUWDEOH�HTXLSPHQW��7KH�$'63�����/�LV�
DYDLODEOH�LQ�����SLQ�74)3�SDFNDJH�

,Q�DGGLWLRQ��WKH�$'63�����/�VXSSRUWV�QHZ�LQVWUXFWLRQV��ZKLFK�LQFOXGH�ELW�PDQLSXODWLRQV¦ELW�
VHW��ELW�FOHDU��ELW�WRJJOH��ELW�WHVW¦QHZ�$/8�FRQVWDQWV��QHZ�PXOWLSOLFDWLRQ�LQVWUXFWLRQ��[�
VTXDUHG���ELDVHG�URXQGLQJ��UHVXOW�IUHH�$/8�RSHUDWLRQV��,�2�PHPRU\�WUDQVIHUV��DQG�JOREDO�
LQWHUUXSW�PDVNLQJ��IRU�LQFUHDVHG�IOH[LELOLW\��

)DEULFDWHG�LQ�D�KLJK�VSHHG��ORZ�SRZHU��&026�SURFHVV��WKH�$'63�����/�RSHUDWHV�ZLWK�D����QV�
LQVWUXFWLRQ�F\FOH�WLPH��(YHU\�LQVWUXFWLRQ�FDQ�H[HFXWH�LQ�D�VLQJOH�SURFHVVRU�F\FOH�

7KH�$'63�����/ªV�IOH[LEOH�DUFKLWHFWXUH�DQG�FRPSUHKHQVLYH�LQVWUXFWLRQ�VHW�DOORZ�WKH�SURFHVVRU�
WR�SHUIRUP�PXOWLSOH�RSHUDWLRQV�LQ�SDUDOOHO��,Q�RQH�SURFHVVRU�F\FOH�WKH�$'63�����/�FDQ�

� *HQHUDWH�WKH�QH[W�SURJUDP�DGGUHVV

� )HWFK�WKH�QH[W�LQVWUXFWLRQ

� 3HUIRUP�RQH�RU�WZR�GDWD�PRYHV

� 8SGDWH�RQH�RU�WZR�GDWD�DGGUHVV�SRLQWHUV

� 3HUIRUP�D�FRPSXWDWLRQDO�RSHUDWLRQ

� 7KLV�WDNHV�SODFH�ZKLOH�WKH�SURFHVVRU�FRQWLQXHV�WR�

� 5HFHLYH�DQG�WUDQVPLW�GDWD�WKURXJK�WKH�WZR�VHULDO�SRUWV

� 5HFHLYH�DQG�RU�WUDQVPLW�GDWD�WKURXJK�WKH�LQWHUQDO�'0$�SRUW

� 5HFHLYH�DQG�RU�WUDQVPLW�GDWD�WKURXJK�WKH�E\WH�'0$�SRUW

� 'HFUHPHQW�WLPHU�

'(9(/230(17�6<67(0

7KH�$'63������)DPLO\�'HYHORSPHQW�6RIWZDUH��D�FRPSOHWH�VHW�RI�WRROV�IRU�VRIWZDUH�DQG�
KDUGZDUH�V\VWHP�GHYHORSPHQW��VXSSRUWV�WKH�$'63�����/��7KH�6\VWHP�%XLOGHU�SURYLGHV�D�
KLJK�OHYHO�PHWKRG�IRU�GHILQLQJ�WKH�DUFKLWHFWXUH�RI�V\VWHPV�XQGHU�GHYHORSPHQW��7KH�$VVHPEOHU�
KDV�DQ�DOJHEUDLF�V\QWD[�WKDW�LV�HDV\�WR�SURJUDP�DQG�GHEXJ��7KH�/LQNHU�FRPELQHV�REMHFW�ILOHV�
LQWR�DQ�H[HFXWDEOH�ILOH��7KH�6LPXODWRU�SURYLGHV�DQ�LQWHUDFWLYH�LQVWUXFWLRQ�OHYHO�VLPXODWLRQ�ZLWK�
D�UHFRQILJXUDEOH�XVHU�LQWHUIDFH�WR�GLVSOD\�GLIIHUHQW�SRUWLRQV�RI�WKH�KDUGZDUH�HQYLURQPHQW��
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�

�



$'63�����/�3UHOLPLQDU\�'DWD�6KHHW $SULO�����
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
$�3520�6SOLWWHU�JHQHUDWHV�3520�SURJUDPPHU�FRPSDWLEOH�ILOHV��7KH�&�&RPSLOHU��EDVHG�RQ�WKH�
)UHH�6RIWZDUH�)RXQGDWLRQªV�*18�&�&RPSLOHU��JHQHUDWHV�$'63�����/�DVVHPEO\�VRXUFH�FRGH��
7KH�VRXUFH�FRGH�GHEXJJHU�DOORZV�SURJUDPV�WR�EH�FRUUHFWHG�LQ�WKH�&�HQYLURQPHQW��7KH�5XQWLPH�
/LEUDU\�LQFOXGHV�RYHU�����$16,�VWDQGDUG�PDWKHPDWLFDO�DQG�'63�VSHFLILF�IXQFWLRQV��

7KH�(=�.,7�/LWH�LV�D�KDUGZDUH�VRIWZDUH�NLW�RIIHULQJ�D�FRPSOHWH�GHYHORSPHQW�HQYLURQPHQW�IRU�
WKH�HQWLUH�$'63���[[�IDPLO\��DQ�$'63����[�EDVHG�HYDOXDWLRQ�ERDUG�ZLWK�3&�PRQLWRU�VRIWZDUH�
SOXV�$VVHPEOHU��/LQNHU��6LPXODWRU��DQG�3520�6SOLWWHU�VRIWZDUH��7KH�$'63����[�(=�.,7�/LWH�
LV�D�ORZ�FRVW��HDV\�WR�XVH�KDUGZDUH�SODWIRUP�RQ�ZKLFK�\RX�FDQ�TXLFNO\�JHW�VWDUWHG�ZLWK�\RXU�
'63�VRIWZDUH�GHVLJQ��7KH�(=�.,7�/LWH�LQFOXGHV�WKH�IROORZLQJ�IHDWXUHV�

� ���0+]�$'63����[

� )XOO����ELW�6WHUHR�$XGLR�,�2�ZLWK�$'�����6RXQG3RUW��&RGHF

� 56�����,QWHUIDFH�WR�3&�ZLWK�:LQGRZV�����&RQWURO�6RIWZDUH

� (=�,&(�&RQQHFWRU�IRU�(PXODWRU�&RQWURO

� '63�'HPR�3URJUDPV

7KH�$'63����[�(=�,&(��(PXODWRU�DLGV�LQ�WKH�KDUGZDUH�GHEXJJLQJ�RI�DQ�$'63�����/�V\VWHP��
7KH�HPXODWRU�FRQVLVWV�RI�KDUGZDUH��KRVW�FRPSXWHU�UHVLGHQW�VRIWZDUH��DQG�WKH�WDUJHW�ERDUG�
FRQQHFWRU��7KH�$'63�����/�LQWHJUDWHV�RQ�FKLS�HPXODWLRQ�VXSSRUW�ZLWK�D����SLQ�,&(�3RUW�
LQWHUIDFH��7KLV�LQWHUIDFH�SURYLGHV�D�VLPSOHU�WDUJHW�ERDUG�FRQQHFWLRQ�WKDW�UHTXLUHV�IHZHU�
PHFKDQLFDO�FOHDUDQFH�FRQVLGHUDWLRQV�WKDQ�RWKHU�$'63������)DPLO\�(=�,&(V��7KH�$'63�����/�
GHYLFH�QHHG�QRW�EH�UHPRYHG�IURP�WKH�WDUJHW�V\VWHP�ZKHQ�XVLQJ�WKH�(=�,&(��QRU�DUH�DQ\�
DGDSWHUV�QHHGHG��'XH�WR�WKH�VPDOO�IRRWSULQW�RI�WKH�(=�,&(�FRQQHFWRU��HPXODWLRQ�FDQ�EH�
VXSSRUWHG�LQ�ILQDO�ERDUG�GHVLJQV�

7KH�(=�,&(�SHUIRUPV�D�IXOO�UDQJH�RI�IXQFWLRQV��LQFOXGLQJ�

� ,Q�WDUJHW�RSHUDWLRQ

� 8S�WR����EUHDNSRLQWV

� 6LQJOH�VWHS�RU�IXOO�VSHHG�RSHUDWLRQ

� 5HJLVWHUV�DQG�PHPRU\�YDOXHV�FDQ�EH�H[DPLQHG�DQG�DOWHUHG

� 3&�XSORDG�DQG�GRZQORDG�IXQFWLRQV

� ,QVWUXFWLRQ�OHYHO�HPXODWLRQ�RI�SURJUDP�ERRWLQJ�DQG�H[HFXWLRQ

� &RPSOHWH�DVVHPEO\�DQG�GLVDVVHPEO\�RI�LQVWUXFWLRQV

� &�VRXUFH�OHYHO�GHEXJJLQJ

6HH�§'HVLJQLQJ�$Q�(=�,&(�&RPSDWLEOH�7DUJHW�6\VWHP¨�LQ�WKH�$'63������)DPLO\�(=�7RROV�
0DQXDO��$'63������VHFWLRQV��DV�ZHOO�DV�WKH�§'HVLJQLQJ�DQ�(=�,&(�FRPSDWLEOH�6\VWHP¨�VHFWLRQ�
RI�WKLV�GDWD�VKHHW�IRU�WKH�H[DFW�VSHFLILFDWLRQV�RI�WKH�(=�,&(�WDUJHW�ERDUG�FRQQHFWRU�

$GGLWLRQDO�,QIRUPDWLRQ

7KLV�GDWD�VKHHW�SURYLGHV�D�JHQHUDO�RYHUYLHZ�RI�$'63�����/�IXQFWLRQDOLW\��)RU�DGGLWLRQDO�
LQIRUPDWLRQ�RQ�WKH�DUFKLWHFWXUH�DQG�LQVWUXFWLRQ�VHW�RI�WKH�SURFHVVRU��UHIHU�WR�WKH�$'63������
)DPLO\�8VHUªV�0DQXDO��)RU�PRUH�LQIRUPDWLRQ�DERXW�WKH�GHYHORSPHQW�WRROV��UHIHU�WR�WKH�$'63�
�����)DPLO\�'HYHORSPHQW�7RROV�'DWD�6KHHW�
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�
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$SULO����� �$'63�����/�3UHOLPLQDU\�'DWD�6KHHW
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
$5&+,7(&785(�29(59,(:

7KH�$'63�����/�LQVWUXFWLRQ�VHW�SURYLGHV�IOH[LEOH�GDWD�PRYHV�DQG�PXOWLIXQFWLRQ��RQH�RU�WZR�
GDWD�PRYHV�ZLWK�D�FRPSXWDWLRQ��LQVWUXFWLRQV��(YHU\�LQVWUXFWLRQ�FDQ�EH�H[HFXWHG�LQ�D�VLQJOH�
SURFHVVRU�F\FOH��7KH�$'63�����/�DVVHPEO\�ODQJXDJH�XVHV�DQ�DOJHEUDLF�V\QWD[�IRU�HDVH�RI�
FRGLQJ�DQG�UHDGDELOLW\��$�FRPSUHKHQVLYH�VHW�RI�GHYHORSPHQW�WRROV�VXSSRUWV�SURJUDP�
GHYHORSPHQW�

)LJXUH����)81&7,21$/�%/2&.�',$*5$0

)LJXUH���LV�DQ�RYHUDOO�EORFN�GLDJUDP�RI�WKH�$'63�����/��7KH�SURFHVVRU�FRQWDLQV�WKUHH�
LQGHSHQGHQW�FRPSXWDWLRQDO�XQLWV��WKH�$/8��WKH�PXOWLSOLHU�DFFXPXODWRU��0$&��DQG�WKH�
VKLIWHU��7KH�FRPSXWDWLRQDO�XQLWV�SURFHVV����ELW�GDWD�GLUHFWO\�DQG�KDYH�SURYLVLRQV�WR�VXSSRUW�
PXOWLSUHFLVLRQ�FRPSXWDWLRQV��7KH�$/8�SHUIRUPV�D�VWDQGDUG�VHW�RI�DULWKPHWLF�DQG�ORJLF�
RSHUDWLRQV��GLYLVLRQ�SULPLWLYHV�DUH�DOVR�VXSSRUWHG��7KH�0$&�SHUIRUPV�VLQJOH�F\FOH�PXOWLSO\��
PXOWLSO\�DGG�DQG�PXOWLSO\�VXEWUDFW�RSHUDWLRQV�ZLWK����ELWV�RI�DFFXPXODWLRQ��7KH�VKLIWHU�
SHUIRUPV�ORJLFDO�DQG�DULWKPHWLF�VKLIWV��QRUPDOL]DWLRQ��GHQRUPDOL]DWLRQ��DQG�GHULYH�H[SRQHQW�
RSHUDWLRQV��

7KH�VKLIWHU�FDQ�EH�XVHG�WR�HIILFLHQWO\�LPSOHPHQW�QXPHULF�IRUPDW�FRQWURO�LQFOXGLQJ�PXOWL�ZRUG�
DQG�EORFN�IORDWLQJ�SRLQW�UHSUHVHQWDWLRQV�

7KH�LQWHUQDO�UHVXOW��5��EXV�FRQQHFWV�WKH�FRPSXWDWLRQDO�XQLWV�VR�WKDW�WKH�RXWSXW�RI�DQ\�XQLW�PD\�
EH�WKH�LQSXW�RI�DQ\�XQLW�RQ�WKH�QH[W�F\FOH�

$�SRZHUIXO�SURJUDP�VHTXHQFHU�DQG�WZR�GHGLFDWHG�GDWD�DGGUHVV�JHQHUDWRUV�HQVXUH�HIILFLHQW�
GHOLYHU\�RI�RSHUDQGV�WR�WKHVH�FRPSXWDWLRQDO�XQLWV��7KH�VHTXHQFHU�VXSSRUWV�FRQGLWLRQDO�MXPSV��
VXEURXWLQH�FDOOV�DQG�UHWXUQV�LQ�D�VLQJOH�F\FOH��:LWK�LQWHUQDO�ORRS�FRXQWHUV�DQG�ORRS�VWDFNV��WKH�
$'63�����/�H[HFXWHV�ORRSHG�FRGH�ZLWK�]HUR�RYHUKHDG��QR�H[SOLFLW�MXPS�LQVWUXFWLRQV�DUH�
UHTXLUHG�WR�PDLQWDLQ�ORRSV�

DATA ADDRESS
GENERATORS

PROGRAM
SEQUENCER

ARITHMETIC UNITS

ALU MAC SHIFTER

ADSP-2100 BASE
ARCHITECTURE

DAG1 DAG2

PROGRAM   MEMEMORY   ADDRESS

DATA   MEMORY   ADDRESS

PROGRAM   M EM ORY  DATA

DATA  MEMORY  DATA

POWERDOWN
CONTROL

BYTE DMA

CONTROLLER

SPORT0 SPORT1

SERIAL PORTS

PROGRAMMABLE
I / O
and

FLAGS

EXTERNAL

ADDRESS

BUS

EXTERNAL

DATA

BUS

TIMER

INTERNAL

DMA

PORT

OR

EXTERNAL

DATA
BUS

MEMORY
FULL MEMORY MODE

HOST MODE

16K x 24 PM

8Kx24 Overlay 1

8Kx24 Overlay 2

16K x 24 PM

8Kx16 Overlay 1

8Kx16 Overlay 2
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�
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$'63�����/�3UHOLPLQDU\�'DWD�6KHHW $SULO�����
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
7ZR�GDWD�DGGUHVV�JHQHUDWRUV��'$*V��SURYLGH�DGGUHVVHV�IRU�VLPXOWDQHRXV�GXDO�RSHUDQG�
IHWFKHV��IURP�GDWD�PHPRU\�DQG�SURJUDP�PHPRU\���(DFK�'$*�PDLQWDLQV�DQG�XSGDWHV�IRXU�
DGGUHVV�SRLQWHUV��:KHQHYHU�WKH�SRLQWHU�LV�XVHG�WR�DFFHVV�GDWD��LQGLUHFW�DGGUHVVLQJ���LW�LV�SRVW�
PRGLILHG�E\�WKH�YDOXH�RI�RQH�RI�IRXU�SRVVLEOH�PRGLI\�UHJLVWHUV��$�OHQJWK�YDOXH�PD\�EH�
DVVRFLDWHG�ZLWK�HDFK�SRLQWHU�WR�LPSOHPHQW�DXWRPDWLF�PRGXOR�DGGUHVVLQJ�IRU�FLUFXODU�EXIIHUV�

(IILFLHQW�GDWD�WUDQVIHU�LV�DFKLHYHG�ZLWK�WKH�XVH�RI�ILYH�LQWHUQDO�EXVHV�

� 3URJUDP�0HPRU\�$GGUHVV��30$��%XV

� 3URJUDP�0HPRU\�'DWD��30'��%XV

� 'DWD�0HPRU\�$GGUHVV��'0$��%XV

� 'DWD�0HPRU\�'DWD��'0'��%XV

� 5HVXOW��5��%XV

7KH�WZR�DGGUHVV�EXVHV��30$�DQG�'0$��VKDUH�D�VLQJOH�H[WHUQDO�DGGUHVV�EXV��DOORZLQJ�PHPRU\�
WR�EH�H[SDQGHG�RII�FKLS��DQG�WKH�WZR�GDWD�EXVHV��30'�DQG�'0'��VKDUH�D�VLQJOH�H[WHUQDO�GDWD�
EXV��%\WH�PHPRU\�VSDFH�DQG�,�2�PHPRU\�VSDFH�DOVR�VKDUH�WKH�H[WHUQDO�EXVHV�

3URJUDP�PHPRU\�FDQ�VWRUH�ERWK�LQVWUXFWLRQV�DQG�GDWD��SHUPLWWLQJ�WKH�$'63�����/�WR�IHWFK�
WZR�RSHUDQGV�LQ�D�VLQJOH�F\FOH��RQH�IURP�SURJUDP�PHPRU\�DQG�RQH�IURP�GDWD�PHPRU\��7KH�
$'63�����/�FDQ�IHWFK�DQ�RSHUDQG�IURP�SURJUDP�PHPRU\�DQG�WKH�QH[W�LQVWUXFWLRQ�LQ�WKH�VDPH�
F\FOH�

,Q�OLHX�RI�WKH�DGGUHVV�DQG�GDWD�EXV�IRU�H[WHUQDO�PHPRU\�FRQQHFWLRQ��WKH�$'63�����/�PD\�EH�
FRQILJXUHG�IRU����ELW�,QWHUQDO�'0$�SRUW��,'0$�SRUW��FRQQHFWLRQ�WR�H[WHUQDO�V\VWHPV��7KH�
,'0$�SRUW�LV�PDGH�XS�RI����GDWD�DGGUHVV�SLQV�DQG�ILYH�FRQWURO�SLQV��7KH�,'0$�SRUW�SURYLGHV�
WUDQVSDUHQW��GLUHFW�DFFHVV�WR�WKH�'63V�RQ�FKLS�SURJUDP�DQG�GDWD�5$0�

$Q�LQWHUIDFH�WR�ORZ�FRVW�E\WH�ZLGH�PHPRU\�LV�SURYLGHG�E\�WKH�%\WH�'0$�SRUW��%'0$�SRUW���
7KH�%'0$�SRUW�LV�ELGLUHFWLRQDO�DQG�FDQ�GLUHFWO\�DGGUHVV�XS�WR�IRXU�PHJDE\WHV�RI�H[WHUQDO�
5$0�RU�520�IRU�RII�FKLS�VWRUDJH�RI�SURJUDP�RYHUOD\V�RU�GDWD�WDEOHV�

7KH�E\WH�PHPRU\�DQG�,�2�PHPRU\�VSDFH�LQWHUIDFH�VXSSRUWV�VORZ�PHPRULHV�DQG�,�2�PHPRU\�
PDSSHG�SHULSKHUDOV�ZLWK�SURJUDPPDEOH�ZDLW�VWDWH�JHQHUDWLRQ��([WHUQDO�GHYLFHV�FDQ�JDLQ�
FRQWURO�RI�H[WHUQDO�EXVHV�ZLWK�EXV�UHTXHVW�JUDQW�VLJQDOV��%5��%*+��DQG�%*���2QH�H[HFXWLRQ�
PRGH��*R�0RGH��DOORZV�WKH�$'63�����/�WR�FRQWLQXH�UXQQLQJ�IURP�RQ�FKLS�PHPRU\��1RUPDO�
H[HFXWLRQ�PRGH�UHTXLUHV�WKH�SURFHVVRU�WR�KDOW�ZKLOH�EXVHV�DUH�JUDQWHG�

7KH�$'63�����/�FDQ�UHVSRQG�WR�HOHYHQ�LQWHUUXSWV��7KHUH�FDQ�EH�XS�WR�VL[�H[WHUQDO�LQWHUUXSWV�
�RQH�HGJH�VHQVLWLYH��WZR�OHYHO�VHQVLWLYH��DQG�WKUHH�FRQILJXUDEOH��DQG�VHYHQ�LQWHUQDO�LQWHUUXSWV�
JHQHUDWHG�E\�WKH�WLPHU��WKH�VHULDO�SRUWV��63257V���WKH�%\WH�'0$�SRUW��DQG�WKH�SRZHU�GRZQ�
FLUFXLWU\��7KHUH�LV�DOVR�D�PDVWHU�5(6(7�VLJQDO�7KH�WZR�VHULDO�SRUWV�SURYLGH�D�FRPSOHWH�
V\QFKURQRXV�VHULDO�LQWHUIDFH�ZLWK�RSWLRQDO�FRPSDQGLQJ�LQ�KDUGZDUH�DQG�D�ZLGH�YDULHW\�RI�
IUDPHG�RU�IUDPHOHVV�GDWD�WUDQVPLW�DQG�UHFHLYH�PRGHV�RI�RSHUDWLRQ�

(DFK�SRUW�FDQ�JHQHUDWH�DQ�LQWHUQDO�SURJUDPPDEOH�VHULDO�FORFN�RU�DFFHSW�DQ�H[WHUQDO�VHULDO�FORFN�

7KH�$'63�����/�SURYLGHV�XS�WR����JHQHUDO�SXUSRVH�IODJ�SLQV��7KH�GDWD�LQSXW�DQG�RXWSXW�SLQV�
RQ�63257��FDQ�EH�DOWHUQDWLYHO\�FRQILJXUHG�DV�DQ�LQSXW�IODJ�DQG�DQ�RXWSXW�IODJ��,Q�DGGLWLRQ��
WKHUH�DUH�HLJKW�IODJV�WKDW�DUH�SURJUDPPDEOH�DV�LQSXWV�RU�RXWSXWV��DQG�WKUHH�IODJV�WKDW�DUH�
DOZD\V�RXWSXWV�
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�
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$SULO����� �$'63�����/�3UHOLPLQDU\�'DWD�6KHHW
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
$�SURJUDPPDEOH�LQWHUYDO�WLPHU�JHQHUDWHV�SHULRGLF�LQWHUUXSWV��$����ELW�FRXQW�UHJLVWHU�
�7&2817��GHFUHPHQWV�HYHU\�Q�SURFHVVRU�F\FOHV��ZKHUH�Q�LV�D�VFDOLQJ�YDOXH�VWRUHG�LQ�DQ���ELW�
UHJLVWHU��76&$/(���:KHQ�WKH�YDOXH�RI�WKH�FRXQW�UHJLVWHU�UHDFKHV�]HUR��DQ�LQWHUUXSW�LV�JHQHUDWHG�
DQG�WKH�FRXQW�UHJLVWHU�LV�UHORDGHG�IURP�D����ELW�SHULRG�UHJLVWHU��73(5,2'��

6HULDO�3RUWV

7KH�$'63�����/�LQFRUSRUDWHV�WZR�FRPSOHWH�V\QFKURQRXV�VHULDO�SRUWV��63257��DQG�63257���
IRU�VHULDO�FRPPXQLFDWLRQV�DQG�PXOWLSURFHVVRU�FRPPXQLFDWLRQ�

+HUH�LV�D�EULHI�OLVW�RI�WKH�FDSDELOLWLHV�RI�WKH�$'63�����/�63257V��)RU�DGGLWLRQDO�LQIRUPDWLRQ�
RQ�6HULDO�3RUWV��UHIHU�WR�WKH�$'63������)DPLO\�8VHUªV�0DQXDO�

� 63257V�DUH�ELGLUHFWLRQDO�DQG�KDYH�D�VHSDUDWH��GRXEOH�EXIIHUHG�WUDQVPLW�DQG�UH�
FHLYH�VHFWLRQ�

� 63257V�FDQ�XVH�DQ�H[WHUQDO�VHULDO�FORFN�RU�JHQHUDWH�WKHLU�RZQ�VHULDO�FORFN�LQWHU�
QDOO\�

� 63257V�KDYH�LQGHSHQGHQW�IUDPLQJ�IRU�WKH�UHFHLYH�DQG�WUDQVPLW�VHFWLRQV��6HFWLRQV�
UXQ�LQ�D�IUDPHOHVV�PRGH�RU�ZLWK�IUDPH�V\QFKURQL]DWLRQ�VLJQDOV�LQWHUQDOO\�RU�H[WHU�
QDOO\�JHQHUDWHG��)UDPH�V\QF�VLJQDOV�DUH�DFWLYH�KLJK�RU�LQYHUWHG��ZLWK�HLWKHU�RI�WZR�
SXOVH�ZLGWKV�DQG�WLPLQJV�

� 63257V�VXSSRUW�VHULDO�GDWD�ZRUG�OHQJWKV�IURP���WR����ELWV�DQG�SURYLGH�RSWLRQDO�
$�ODZ�DQG���ODZ�FRPSDQGLQJ�DFFRUGLQJ�WR�&&,77�UHFRPPHQGDWLRQ�*�����

� 63257�UHFHLYH�DQG�WUDQVPLW�VHFWLRQV�FDQ�JHQHUDWH�XQLTXH�LQWHUUXSWV�RQ�FRPSOHW�
LQJ�D�GDWD�ZRUG�WUDQVIHU�

� 63257V�FDQ�UHFHLYH�DQG�WUDQVPLW�DQ�HQWLUH�FLUFXODU�EXIIHU�RI�GDWD�ZLWK�RQO\�RQH�
RYHUKHDG�F\FOH�SHU�GDWD�ZRUG��$Q�LQWHUUXSW�LV�JHQHUDWHG�DIWHU�D�GDWD�EXIIHU�WUDQV�
IHU�

� 63257��KDV�D�PXOWLFKDQQHO�LQWHUIDFH�WR�VHOHFWLYHO\�UHFHLYH�DQG�WUDQVPLW�D����RU����
ZRUG��WLPH�GLYLVLRQ�PXOWLSOH[HG��VHULDO�ELWVWUHDP�

� 63257��FDQ�EH�FRQILJXUHG�WR�KDYH�WZR�H[WHUQDO�LQWHUUXSWV��,54��DQG�,54���DQG�
WKH�)ODJ�,Q�DQG�)ODJ�2XW�VLJQDOV��7KH�LQWHUQDOO\�JHQHUDWHG�VHULDO�FORFN�PD\�VWLOO�EH�
XVHG�LQ�WKLV�FRQILJXUDWLRQ�

3LQ�'HVFULSWLRQV

7KH�$'63�����/�ZLOO�EH�DYDLODEOH�LQ�D�����OHDG�74)3�SDFNDJH��,Q�RUGHU�WR�PDLQWDLQ�PD[LPXP�
IXQFWLRQDOLW\�DQG�UHGXFH�SDFNDJH�VL]H�DQG�SLQ�FRXQW��VRPH�VHULDO�SRUW��SURJUDPPDEOH�IODJ��
LQWHUUXSW�DQG�H[WHUQDO�EXV�SLQV�KDYH�GXDO��PXOWLSOH[HG�IXQFWLRQDOLW\��7KH�H[WHUQDO�EXV�SLQV�DUH�
FRQILJXUHG�GXULQJ�5(6(7�RQO\��ZKLOH�VHULDO�SRUW�SLQV�DUH�VRIWZDUH�FRQILJXUDEOH�GXULQJ�
SURJUDP�H[HFXWLRQ��)ODJ�DQG�LQWHUUXSW�IXQFWLRQDOLW\�LV�UHWDLQHG�FRQFXUUHQWO\�RQ�PXOWLSOH[HG�
SLQV��,Q�FDVHV�ZKHUH�SLQ�IXQFWLRQDOLW\�LV�UHFRQILJXUDEOH��WKH�GHIDXOW�VWDWH�LV�VKRZQ�LQ�SODLQ�WH[W��
DOWHUQDWH�IXQFWLRQDOLW\�LV�VKRZQ�LQ�LWDOLFV��
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�
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$'63�����/�3UHOLPLQDU\�'DWD�6KHHW $SULO�����
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
&RPPRQ�0RGH�3LQV

�,QWHUUXSW�)ODJ 3LQV UHWDLQ ERWK IXQFWLRQV FRQFXUUHQWO\� ,I ,0$6. LV VHW WR HQDEOH WKH FRUUHVSRQGLQJ LQWHUUXSWV� WKHQ WKH '63 ZLOO YHFWRU WR WKH DSSURSULDWH LQWHU�
UXSW YHFWRU DGGUHVV ZKHQ WKH SLQ LV DVVHUWHG� HLWKHU E\ H[WHUQDO GHYLFHV� RU VHW DV D SURJUDPPDEOH IODJ�

�63257 FRQILJXUDWLRQ GHWHUPLQHG E\ WKH '63 6\VWHP &RQWURO 5HJLVWHU� 6RIWZDUH FRQILJXUDEOH

3LQ 1DPH�V� �

RI

3LQV

,QSXW�

2XWSXW

)XQFWLRQ

5(6(7 � , 3URFHVVRU 5HVHW ,QSXW

%5 � , %XV 5HTXHVW ,QSXW

%* � 2 %XV *UDQW 2XWSXW

%*+ � 2 %XV *UDQW +XQJ 2XWSXW

'06 � 2 'DWD 0HPRU\ 6HOHFW 2XWSXW

306 � 2 3URJUDP 0HPRU\ 6HOHFW 2XWSXW

,206 � 2 0HPRU\ 6HOHFW 2XWSXW

%06 � 2 %\WH 0HPRU\ 6HOHFW 2XWSXW

&06 � 2 &RPELQHG 0HPRU\ 6HOHFW 2XWSXW

5' � 2 0HPRU\ 5HDG (QDEOH 2XWSXW

:5 � 2 0HPRU\ :ULWH (QDEOH 2XWSXW

,54��
3)�

� ,
,�2

(GJH� RU /HYHO�6HQVLWLYH ,QWHUUXSW 5HTXHVW�

3URJUDPPDEOH ,�2 3LQ

,54/��
3)�

� ,
,�2

/HYHO�6HQVLWLYH ,QWHUUXSW 5HTXHVWV�

3URJUDPPDEOH ,�2 3LQ

,54/��
3)�

� ,
,�2

/HYHO�6HQVLWLYH ,QWHUUXSW 5HTXHVWV�

3URJUDPPDEOH ,�2 3LQ

,54(�
3)�

� ,
,�2

(GJH�6HQVLWLYH ,QWHUUXSW 5HTXHVWV�

3URJUDPPDEOH ,�2 3LQ

0RGH '�
3)�

� ,
,�2

0RGH 6HOHFW ,QSXW � &KHFNHG RQO\ GXULQJ 5(6(7
3URJUDPPDEOH ,�2 3LQ GXULQJ QRUPDO RSHUDWLRQ

0RGH &�
3)�

� ,
,�2

0RGH 6HOHFW ,QSXW � &KHFNHG RQO\ GXULQJ 5(6(7
3URJUDPPDEOH ,�2 3LQ GXULQJ QRUPDO RSHUDWLRQ

0RGH %�
3)�

� ,
,�2

0RGH 6HOHFW ,QSXW � &KHFNHG RQO\ GXULQJ 5(6(7
3URJUDPPDEOH ,�2 3LQ GXULQJ QRUPDO RSHUDWLRQ

0RGH $�
3)�

� ,
,�2

0RGH 6HOHFW ,QSXW � &KHFNHG RQO\ GXULQJ 5(6(7
3URJUDPPDEOH ,�2 3LQ GXULQJ QRUPDO RSHUDWLRQ

&/.,1� ;7$/ � , &ORFN RU 4XDUW] &U\VWDO ,QSXW

&/.287 � 2 3URFHVVRU &ORFN 2XWSXW

63257� � ,�2 6HULDO 3RUW ,�2 3LQV

63257�
,54���
),� )2

� ,�2 6HULDO 3RUW ,�2 3LQV
(GJH� RU /HYHO�6HQVLWLYH ,QWHUUXSWV�
)ODJ ,Q� )ODJ 2XW�

3:' � , 3RZHUGRZQ &RQWURO ,QSXW

3:'$&. � 2 3RZHUGRZQ &RQWURO 2XWSXW

)/�� )/�� )/� � 2 2XWSXW )ODJV

9'' DQG *1' �� , 3RZHU DQG *URXQG

(=�3RUW � ,�2 )RU HPXODWLRQ XVH
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
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$SULO����� �$'63�����/�3UHOLPLQDU\�'DWD�6KHHW
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
0HPRU\�,QWHUIDFH�3LQV

7KH�$'63�����/�SURFHVVRU�FDQ�EH�XVHG�LQ�RQH�RI�WZR�PRGHV��)XOO�0HPRU\�0RGH��ZKLFK�
DOORZV�%'0$�RSHUDWLRQ�ZLWK�IXOO�H[WHUQDO�RYHUOD\�PHPRU\�DQG�,�2�FDSDELOLW\��RU�+RVW�0RGH��
ZKLFK�DOORZV�,'0$�RSHUDWLRQ�ZLWK�OLPLWHG�H[WHUQDO�DGGUHVVLQJ�FDSDELOLWLHV��7KH�RSHUDWLQJ�
PRGH�LV�GHWHUPLQHG�E\�WKH�VWDWH�RI�WKH�0RGH�&�SLQ�GXULQJ�5(6(7�DQG�FDQQRW�EH�FKDQJHG�ZKLOH�
WKH�SURFHVVRU�LV�UXQQLQJ�

)XOO�0HPRU\�0RGH�3LQV��0RGH�&� ���

+RVW�0RGH�3LQV��0RGH�&� ���

,Q +RVW 0RGH� H[WHUQDO SHULSKHUDO DGGUHVVHV FDQ EH GHFRGHG XVLQJ WKH $�� &06� 306� '06� DQG ,206 VLJQDOV

,QWHUUXSWV

7KH�LQWHUUXSW�FRQWUROOHU�DOORZV�WKH�SURFHVVRU�WR�UHVSRQG�WR�WKH�HOHYHQ�SRVVLEOH�LQWHUUXSWV�DQG�
UHVHW�ZLWK�PLQLPXP�RYHUKHDG��7KH�$'63�����/�SURYLGHV�IRXU�GHGLFDWHG�H[WHUQDO�LQWHUUXSW�
LQSXW�SLQV��,54���,54/���,54/���DQG�,54(��VKDUHG�ZLWK�WKH�3)����SLQV���,Q�DGGLWLRQ��63257��
PD\�EH�UHFRQILJXUHG�IRU�,54���,54���)/$*B,1�DQG�)/$*B287��IRU�D�WRWDO�RI�VL[�H[WHUQDO�
LQWHUUXSWV��7KH�$'63�����/�DOVR�VXSSRUWV�LQWHUQDO�LQWHUUXSWV�IURP�WKH�WLPHU��WKH�E\WH�'0$�
SRUW��WKH�WZR�VHULDO�SRUWV��VRIWZDUH��DQG�WKH�SRZHU�GRZQ�FRQWURO�FLUFXLW��7KH�LQWHUUXSW�OHYHOV�
DUH�LQWHUQDOO\�SULRULWL]HG�DQG�LQGLYLGXDOO\�PDVNDEOH��H[FHSW�SRZHU�GRZQ�DQG�UHVHW���7KH�,54���
,54���DQG�,54��LQSXW�SLQV�FDQ�EH�SURJUDPPHG�WR�EH�HLWKHU�OHYHO��RU�HGJH�VHQVLWLYH��,54/��DQG�
,54/��DUH�OHYHO�VHQVLWLYH�DQG�,54(�LV�HGJH�VHQVLWLYH��7KH�SULRULWLHV�DQG�YHFWRU�DGGUHVVHV�RI�DOO�
LQWHUUXSWV�DUH�VKRZQ�LQ�7DEOH�,�

3LQ 1DPH � RI 3LQV ,QSXW�

2XWSXW

)XQFWLRQ

$���� �� 2 $GGUHVV 2XWSXW 3LQV IRU 3URJUDP� 'DWD� %\WH DQG ,�2 6SDFHV

'���� �� ,�2 'DWD ,�2 3LQV IRU 3URJUDP� 'DWD� %\WH DQG ,�2 6SDFHV
�� 06%V DUH DOVR XVHG DV %\WH 0HPRU\ DGGUHVVHV�

3LQ 1DPH � RI 3LQV ,QSXW�

2XWSXW

)XQFWLRQ

,$'���� �� ,�2 ,'0$ 3RUW $GGUHVV�'DWD %XV

$� � 2 $GGUHVV 3LQ IRU ([WHUQDO ,�2� 3URJUDP� 'DWD� RU %\WH DFFHVV

'���� �� ,�2 'DWD ,�2 3LQV IRU 3URJUDP� 'DWD %\WH DQG ,�2 VSDFHV

,:5 � , ,'0$:ULWH (QDEOH

,5' � , ,'0$ 5HDG (QDEOH

,$/ � , ,'0$ $GGUHVV /DWFK 3LQ

,6 � , ,'0$ 6HOHFW

,$&. � 2 ,'0$ 3RUW $FNQRZOHGJH &RQILJXUDEOH LQ 0RGH '� 2SHQ 'UDLQ
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�
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$'63�����/�3UHOLPLQDU\�'DWD�6KHHW $SULO�����
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
7DEOH����,QWHUUXSW�3ULRULW\�	�,QWHUUXSW�9HFWRU�$GGUHVVHV

,QWHUUXSW�URXWLQHV�FDQ�HLWKHU�EH�QHVWHG�ZLWK�KLJKHU�SULRULW\�LQWHUUXSWV�WDNLQJ�SUHFHGHQFH�RU�
SURFHVVHG�VHTXHQWLDOO\��,QWHUUXSWV�FDQ�EH�PDVNHG�RU�XQPDVNHG�ZLWK�WKH�,0$6.�UHJLVWHU��
,QGLYLGXDO�LQWHUUXSW�UHTXHVWV�DUH�ORJLFDOO\�$1'HG�ZLWK�WKH�ELWV�LQ�,0$6.��WKH�KLJKHVW�SULRULW\�
XQPDVNHG�LQWHUUXSW�LV�WKHQ�VHOHFWHG��7KH�SRZHU�GRZQ�LQWHUUXSW�LV�QRQPDVNDEOH��

7KH�$'63�����/�PDVNV�DOO�LQWHUUXSWV�IRU�RQH�LQVWUXFWLRQ�F\FOH�IROORZLQJ�WKH�H[HFXWLRQ�RI�DQ�
LQVWUXFWLRQ�WKDW�PRGLILHV�WKH�,0$6.�UHJLVWHU��7KLV�GRHV�QRW�DIIHFW�VHULDO�SRUW�DXWREXIIHULQJ�RU�
'0$�WUDQVIHUV�

7KH�LQWHUUXSW�FRQWURO�UHJLVWHU��,&17/��FRQWUROV�LQWHUUXSW�QHVWLQJ�DQG�GHILQHV�WKH�,54���,54���
DQG�,54��H[WHUQDO�LQWHUUXSWV�WR�EH�HLWKHU�HGJH��RU�OHYHO�VHQVLWLYH��7KH�,54(�SLQ�LV�DQ�H[WHUQDO�
HGJH�VHQVLWLYH�LQWHUUXSW�DQG�FDQ�EH�IRUFHG�DQG�FOHDUHG��7KH�,54/��DQG�,54/��SLQV�DUH�H[WHUQDO�
OHYHO�VHQVLWLYH�LQWHUUXSWV��

7KH�,)&�UHJLVWHU�LV�D�ZULWH�RQO\�UHJLVWHU�XVHG�WR�IRUFH�DQG�FOHDU�LQWHUUXSWV��2Q�FKLS�VWDFNV�
SUHVHUYH�WKH�SURFHVVRU�VWDWXV�DQG�DUH�DXWRPDWLFDOO\�PDLQWDLQHG�GXULQJ�LQWHUUXSW�KDQGOLQJ��7KH�
VWDFNV�DUH�WZHOYH�OHYHOV�GHHS�WR�DOORZ�LQWHUUXSW��ORRS��DQG�VXEURXWLQH�QHVWLQJ��7KH�IROORZLQJ�
LQVWUXFWLRQV�DOORZ�JOREDO�HQDEOH�RU�GLVDEOH�VHUYLFLQJ�RI�WKH�LQWHUUXSWV��LQFOXGLQJ�SRZHU�GRZQ���
UHJDUGOHVV�RI�WKH�VWDWH�RI�,0$6.��'LVDEOLQJ�WKH�LQWHUUXSWV�GRHV�QRW�DIIHFW�VHULDO�SRUW�
DXWREXIIHULQJ�RU�'0$�

(1$�,176�

',6�,176�

:KHQ�WKH�SURFHVVRU�LV�UHVHW��LQWHUUXSW�VHUYLFLQJ�LV�HQDEOHG�

/2:�32:(5�23(5$7,21

7KH�$'63�����/�KDV�WKUHH�ORZ�SRZHU�PRGHV�WKDW�VLJQLILFDQWO\�UHGXFH�WKH�SRZHU�GLVVLSDWLRQ�
ZKHQ�WKH�GHYLFH�RSHUDWHV�XQGHU�VWDQGE\�FRQGLWLRQV��7KHVH�PRGHV�DUH�

� 3RZHU�'RZQ

� ,GOH

� 6ORZ�,GOH

6RXUFH 2I ,QWHUUXSW ,QWHUUXSW 9HFWRU $GGUHVV �+H[�

5HVHW �RU 3RZHU�8S ZLWK 38&5  �� ���� �+LJKHVW 3ULRULW\�

3RZHU 'RZQ �1RQPDVNDEOH� ���&

,54� ����

,54/� ����

,54/� ���&

63257� 7UDQVPLW ����

63257� 5HFHLYH ����

,54( ����

%'0$ ,QWHUUXSW ���&

63257� 7UDQVPLW RU ,54� ����

63257� 5HFHLYH RU ,54� ����

7LPHU ���� �/RZHVW 3ULRULW\�
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�

�



$SULO����� �$'63�����/�3UHOLPLQDU\�'DWD�6KHHW
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
7KH�&/.287�SLQ�PD\�DOVR�EH�GLVDEOHG�WR�UHGXFH�H[WHUQDO�SRZHU�GLVVLSDWLRQ��

3RZHU�'RZQ

7KH�$'63�����/�SURFHVVRU�KDV�D�ORZ�SRZHU�IHDWXUH�WKDW�OHWV�WKH�SURFHVVRU�HQWHU�D�YHU\�ORZ�
SRZHU�GRUPDQW�VWDWH�WKURXJK�KDUGZDUH�RU�VRIWZDUH�FRQWURO��+HUH�LV�D�EULHI�OLVW�RI�SRZHU�GRZQ�
IHDWXUHV��5HIHU�WR�WKH�$'63������)DPLO\�8VHUªV�0DQXDO��§6\VWHP�,QWHUIDFH¨�FKDSWHU��IRU�GHWDLOHG�
LQIRUPDWLRQ�DERXW�WKH�SRZHU�GRZQ�IHDWXUH�

� 4XLFN�UHFRYHU\�IURP�SRZHU�GRZQ��7KH�SURFHVVRU�EHJLQV�H[HFXWLQJ�LQVWUXFWLRQV�LQ�
DV�IHZ�DV�����&/.,1�F\FOHV�

� 6XSSRUW�IRU�DQ�H[WHUQDOO\�JHQHUDWHG�77/�RU�&026�SURFHVVRU�FORFN��7KH�H[WHUQDO�
FORFN�FDQ�FRQWLQXH�UXQQLQJ�GXULQJ�SRZHU�GRZQ�ZLWKRXW�DIIHFWLQJ�WKH�ORZHVW�SRZ�
HU�UDWLQJ�DQG�����&/.,1�F\FOH�UHFRYHU\�

� 6XSSRUW�IRU�FU\VWDO�RSHUDWLRQ�LQFOXGHV�GLVDEOLQJ�WKH�RVFLOODWRU�WR�VDYH�SRZHU��WKH�
SURFHVVRU�DXWRPDWLFDOO\�ZDLWV�DSSUR[LPDWHO\������&/.,1�F\FOHV�IRU�WKH�FU\VWDO�RV�
FLOODWRU�WR�VWDUW�RU�VWDELOL]H���DQG�OHWWLQJ�WKH�RVFLOODWRU�UXQ�WR�DOORZ�����&/.,1�F\�
FOH�VWDUW�XS�

� 3RZHU�GRZQ�LV�LQLWLDWHG�E\�HLWKHU�WKH�SRZHU�GRZQ�SLQ��3:'��RU�WKH�VRIWZDUH�SRZ�
HU�GRZQ�IRUFH�ELW�,QWHUUXSW�VXSSRUW�DOORZV�DQ�XQOLPLWHG�QXPEHU�RI�LQVWUXFWLRQV�WR�
EH�H[HFXWHG�EHIRUH�RSWLRQDOO\�SRZHULQJ�GRZQ��7KH�SRZHU�GRZQ�LQWHUUXSW�DOVR�FDQ�
EH�XVHG�DV�D�QRQ�PDVNDEOH��HGJH�VHQVLWLYH�LQWHUUXSW�

� &RQWH[W�FOHDU�VDYH�FRQWURO�DOORZV�WKH�SURFHVVRU�WR�FRQWLQXH�ZKHUH�LW�OHIW�RII�RU�
VWDUW�ZLWK�D�FOHDQ�FRQWH[W�ZKHQ�OHDYLQJ�WKH�SRZHU�GRZQ�VWDWH�

� 7KH�5(6(7�SLQ�DOVR�FDQ�EH�XVHG�WR�WHUPLQDWH�SRZHU�GRZQ�

� 3RZHU�GRZQ�DFNQRZOHGJH�SLQ�LQGLFDWHV�ZKHQ�WKH�SURFHVVRU�KDV�HQWHUHG�SRZHU�
GRZQ�

,GOH

:KHQ�WKH�$'63�����/�LV�LQ�WKH�,GOH�0RGH��WKH�SURFHVVRU�ZDLWV�LQGHILQLWHO\�LQ�D�ORZ�SRZHU�VWDWH�
XQWLO�DQ�LQWHUUXSW�RFFXUV��:KHQ�DQ�XQPDVNHG�LQWHUUXSW�RFFXUV��LW�LV�VHUYLFHG��H[HFXWLRQ�WKHQ�
FRQWLQXHV�ZLWK�WKH�LQVWUXFWLRQ�IROORZLQJ�WKH�,'/(�LQVWUXFWLRQ��,Q�,GOH�PRGH�,'0$��%'0$�DQG�
DXWREXIIHU�F\FOH�VWHDOV�VWLOO�RFFXU�

6ORZ�,GOH

7KH�,'/(�LQVWUXFWLRQ�LV�HQKDQFHG�RQ�WKH�$'63�����/�WR�OHW�WKH�SURFHVVRUªV�LQWHUQDO�FORFN�VLJQDO�
EH�VORZHG��IXUWKHU�UHGXFLQJ�SRZHU�FRQVXPSWLRQ��7KH�UHGXFHG�FORFN�IUHTXHQF\��D�
SURJUDPPDEOH�IUDFWLRQ�RI�WKH�QRUPDO�FORFN�UDWH��LV�VSHFLILHG�E\�D�VHOHFWDEOH�GLYLVRU�JLYHQ�LQ�WKH�
,'/(�LQVWUXFWLRQ�

7KH�IRUPDW�RI�WKH�LQVWUXFWLRQ�LV

,'/(��Q��

ZKHUH�Q� �������������RU������7KLV�LQVWUXFWLRQ�NHHSV�WKH�SURFHVVRU�IXOO\�IXQFWLRQDO��EXW�RSHUDWLQJ�
DW�WKH�VORZHU�FORFN�UDWH��:KLOH�LW�LV�LQ�WKLV�VWDWH��WKH�SURFHVVRUªV�RWKHU�LQWHUQDO�FORFN�VLJQDOV��VXFK�
DV�6&/.��&/.287��DQG�WLPHU�FORFN��DUH�UHGXFHG�E\�WKH�VDPH�UDWLR��7KH�GHIDXOW�IRUP�RI�WKH�
LQVWUXFWLRQ��ZKHQ�QR�FORFN�GLYLVRU�LV�JLYHQ��LV�WKH�VWDQGDUG�,'/(�LQVWUXFWLRQ�
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�

��



$'63�����/�3UHOLPLQDU\�'DWD�6KHHW $SULO�����
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
:KHQ�WKH�,'/(��Q��LQVWUXFWLRQ�LV�XVHG��LW�HIIHFWLYHO\�VORZV�GRZQ�WKH�SURFHVVRUªV�LQWHUQDO�FORFN�
DQG�WKXV�LWV�UHVSRQVH�WLPH�WR�LQFRPLQJ�LQWHUUXSWV��7KH�RQH�F\FOH�UHVSRQVH�WLPH�RI�WKH�VWDQGDUG�
LGOH�VWDWH�LV�LQFUHDVHG�E\�Q��WKH�FORFN�GLYLVRU��:KHQ�DQ�HQDEOHG�LQWHUUXSW�LV�UHFHLYHG��WKH�$'63�
����/�ZLOO�UHPDLQ�LQ�WKH�LGOH�VWDWH�IRU�XS�WR�D�PD[LPXP�RI�Q�SURFHVVRU�F\FOHV��Q� �������������RU�
�����EHIRUH�UHVXPLQJ�QRUPDO�RSHUDWLRQ�

:KHQ�WKH�,'/(��Q��LQVWUXFWLRQ�LV�XVHG�LQ�V\VWHPV�WKDW�KDYH�DQ�H[WHUQDOO\�JHQHUDWHG�VHULDO�FORFN�
�6&/.���WKH�VHULDO�FORFN�UDWH�PD\�EH�IDVWHU�WKDQ�WKH�SURFHVVRUªV�UHGXFHG�LQWHUQDO�FORFN�UDWH��
8QGHU�WKHVH�FRQGLWLRQV��LQWHUUXSWV�PXVW�QRW�EH�JHQHUDWHG�DW�D�IDVWHU�UDWH�WKDQ�FDQ�EH�VHUYLFHG��
GXH�WR�WKH�DGGLWLRQDO�WLPH�WKH�SURFHVVRU�WDNHV�WR�FRPH�RXW�RI�WKH�LGOH�VWDWH��D�PD[LPXP�RI�Q�
SURFHVVRU�F\FOHV��

6<67(0�,17(5)$&(

)LJXUH���VKRZV�W\SLFDO�EDVLF�V\VWHP�FRQILJXUDWLRQV�ZLWK�WKH�$'63�����/��WZR�VHULDO�GHYLFHV��D�
E\WH�ZLGH�(3520��DQG�RSWLRQDO�H[WHUQDO�SURJUDP�DQG�GDWD�RYHUOD\�PHPRULHV��PRGH�
VHOHFWDEOH���3URJUDPPDEOH�ZDLW�VWDWH�JHQHUDWLRQ�DOORZV�WKH�SURFHVVRU�FRQQHFWV�HDVLO\�WR�VORZ�
SHULSKHUDO�GHYLFHV��7KH�$'63�����/�DOVR�SURYLGHV�IRXU�H[WHUQDO�LQWHUUXSWV�DQG�WZR�VHULDO�
SRUWV�RU�VL[�H[WHUQDO�LQWHUUXSWV�DQG�RQH�VHULDO�SRUW��+RVW�0HPRU\�0RGH�DOORZV�DFFHVV�WR�WKH�IXOO�
H[WHUQDO�GDWD�EXV��EXW�OLPLWV�DGGUHVVLQJ�WR�D�VLQJOH�DGGUHVV�ELW��$����$GGLWLRQDO�V\VWHP�
SHULSKHUDOV�FDQ�EH�DGGHG�LQ�WKLV�PRGH�WKURXJK�WKH�XVH�RI�H[WHUQDO�KDUGZDUH�WR�JHQHUDWH�DQG�
ODWFK�DGGUHVV�VLJQDOV

)LJXUH����$'63�����/�%DVLF�6\VWHP�,QWHUIDFH

1/2x CLOCK

OR

CRYSTAL

FL0-2

CLKIN

XTAL

IRQ2
/PF4
/PF7

SERIAL

DEVICE

SCLK1

RFS1 OR IRQ0

TFS1 OR IRQ1

DT1 OR FO

DR1 OR FI

SPORT1

SERIAL

DEVICE

IRQE
IRQL0
IRQL1

/PF5
/PF6

A0-A21

DATA

BYTE
MEMORY

I/O SPACE
(PERIPHERALS)DATA

ADDR

DATA

ADDR

2048 LOCATIONS

OVERLAY
MEMORY

TWO 8K

PM SEGMENTS

TWO 8K

DM SEGMENTS

D 23-0

A13-0

D 23-8

A10-0

D 15-8

D 23-16

A13-014

24

SCLK0

RFS0

TFS0

DT0

DR0

SPORT0

ADDR13-0

DATA23-0

IOMS

ADSP-2187L

BMS

PMS
DMS
CMS

BR
BG

BGH

PWD
PWDACK

CS

CS

1/2x CLOCK

OR

CRYSTAL

CLKIN

XTAL

FL0-2

SERIAL

DEVICE

SCLK1
RFS1 OR IRQ0
TFS1 OR IRQ1
DT1 OR FO
DR1 OR FI

SPORT1

16

SYSTEM

INTERFACE

OR

µCONTROLLER

IDMA PORT

IRD/D6
IWR/D7

IS/D4
IAL/D5

IACK/D3
IAD15-0

SERIAL

DEVICE

SCLK0

RFS0

TFS0

DT0

DR0

SPORT0

1

16

A0

DATA23-8

IOMS

ADSP-2187L

BMS

PMS

DMS
CMS

BR
BG

BGH

PWD
PWDACK

HOST MEMORY MODEFULL MEMORY MODE

MODE D/PF3
MODE C/PF2

MODE B/PF1
MODE A/PF0

IRQ2
/PF4

 /PF7

IRQE
IRQL0
IRQL1

/PF5
/PF6

MODE D/PF3
MODE C/PF2

MODE B/PF1
MODE A/PF0

WR

RD

WR
RD
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�

��



$SULO����� �$'63�����/�3UHOLPLQDU\�'DWD�6KHHW
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
&ORFN�6LJQDOV

7KH�$'63�����/�FDQ�EH�FORFNHG�E\�HLWKHU�D�FU\VWDO�RU�E\�D�77/�FRPSDWLEOH�FORFN�VLJQDO�

7KH�&/.,1�LQSXW�FDQQRW�EH�KDOWHG��FKDQJHG�GXULQJ�RSHUDWLRQ��RU�RSHUDWHG�EHORZ�WKH�VSHFLILHG�
IUHTXHQF\�GXULQJ�QRUPDO�RSHUDWLRQ��7KH�RQO\�H[FHSWLRQ�LV�ZKLOH�WKH�SURFHVVRU�LV�LQ�WKH�SRZHU�
GRZQ�VWDWH��)RU�DGGLWLRQDO�LQIRUPDWLRQ��UHIHU�WR�&KDSWHU����$'63������)DPLO\�8VHUªV�0DQXDO�
IRU�GHWDLOHG�LQIRUPDWLRQ�RQ�WKLV�SRZHU�GRZQ�IHDWXUH��

,I�DQ�H[WHUQDO�FORFN�LV�XVHG��LW�VKRXOG�EH�D�77/�FRPSDWLEOH�VLJQDO�UXQQLQJ�DW�KDOI�WKH�LQVWUXFWLRQ�
UDWH��7KH�VLJQDO�LV�FRQQHFWHG�WR�WKH�SURFHVVRUªV�&/.,1�LQSXW��:KHQ�DQ�H[WHUQDO�FORFN�LV�XVHG��
WKH�;7$/�LQSXW�PXVW�EH�OHIW�XQFRQQHFWHG�

7KH�$'63�����/�XVHV�DQ�LQSXW�FORFN�ZLWK�D�IUHTXHQF\�HTXDO�WR�KDOI�WKH�LQVWUXFWLRQ�UDWH��D�������
0+]�LQSXW�FORFN�\LHOGV�D����QV�SURFHVVRU�F\FOH��ZKLFK�LV�HTXLYDOHQW�WR����0+]���1RUPDOO\��
LQVWUXFWLRQV�DUH�H[HFXWHG�LQ�D�VLQJOH�SURFHVVRU�F\FOH��$OO�GHYLFH�WLPLQJ�LV�UHODWLYH�WR�WKH�LQWHUQDO�
LQVWUXFWLRQ�FORFN�UDWH��ZKLFK�LV�LQGLFDWHG�E\�WKH�&/.287�VLJQDO�ZKHQ�HQDEOHG�

%HFDXVH�WKH�$'63�����/�LQFOXGHV�DQ�RQ�FKLS�RVFLOODWRU�FLUFXLW��DQ�H[WHUQDO�FU\VWDO�PD\�EH�XVHG��
7KH�FU\VWDO�VKRXOG�EH�FRQQHFWHG�DFURVV�WKH�&/.,1�DQG�;7$/�SLQV��ZLWK�WZR�FDSDFLWRUV�
FRQQHFWHG�DV�VKRZQ�LQ�)LJXUH����&DSDFLWRU�YDOXHV�DUH�GHSHQGHQW�RQ�FU\VWDO�W\SH�DQG�VKRXOG�EH�
VSHFLILHG�E\�WKH�FU\VWDO�PDQXIDFWXUHU��$�SDUDOOHO�UHVRQDQW��IXQGDPHQWDO�IUHTXHQF\��
PLFURSURFHVVRU�JUDGH�FU\VWDO�VKRXOG�EH�XVHG�

$�FORFN�RXWSXW��&/.287��VLJQDO�LV�JHQHUDWHG�E\�WKH�SURFHVVRU�DW�WKH�SURFHVVRUªV�F\FOH�UDWH��
7KLV�FDQ�EH�HQDEOHG�DQG�GLVDEOHG�E\�WKH�&/.2',6�ELW�LQ�WKH�63257��$XWREXIIHU�&RQWURO�
5HJLVWHU�

)LJXUH����([WHUQDO�&U\VWDO�&RQQHFWLRQV�

5HVHW

7KH�5(6(7�VLJQDO�LQLWLDWHV�D�PDVWHU�UHVHW�RI�WKH�$'63�����/��7KH�5(6(7�VLJQDO�PXVW�EH�
DVVHUWHG�GXULQJ�WKH�SRZHU�XS�VHTXHQFH�WR�DVVXUH�SURSHU�LQLWLDOL]DWLRQ��5(6(7�GXULQJ�LQLWLDO�
SRZHU�XS�PXVW�EH�KHOG�ORQJ�HQRXJK�WR�DOORZ�WKH�LQWHUQDO�FORFN�WR�VWDELOL]H��,I�5(6(7�LV�
DFWLYDWHG�DQ\�WLPH�DIWHU�SRZHU�XS��WKH�FORFN�FRQWLQXHV�WR�UXQ�DQG�GRHV�QRW�UHTXLUH�VWDELOL]DWLRQ�
WLPH�

7KH�SRZHU�XS�VHTXHQFH�LV�GHILQHG�DV�WKH�WRWDO�WLPH�UHTXLUHG�IRU�WKH�FU\VWDO�RVFLOODWRU�FLUFXLW�WR�
VWDELOL]H�DIWHU�D�YDOLG�9''�LV�DSSOLHG�WR�WKH�SURFHVVRU��DQG�IRU�WKH�LQWHUQDO�SKDVH�ORFNHG�ORRS�

�3//��WR�ORFN�RQWR�WKH�VSHFLILF�FU\VWDO�IUHTXHQF\��$�PLQLPXP�RI������&/.,1�F\FOHV�HQVXUHV�
WKDW�WKH�3//�KDV�ORFNHG�EXW�GRHV�QRW�LQFOXGH�WKH�FU\VWDO�RVFLOODWRU�VWDUW�XS�WLPH��'XULQJ�WKLV�
SRZHU�XS�VHTXHQFH�WKH�5(6(7�VLJQDO�VKRXOG�EH�KHOG�ORZ��2Q�DQ\�VXEVHTXHQW�UHVHWV��WKH�
5(6(7�VLJQDO�PXVW�PHHW�WKH�PLQLPXP�SXOVH�ZLGWK�VSHFLILFDWLRQ��W563�

CLKIN CLKOUTXTAL

DSP
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�
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$'63�����/�3UHOLPLQDU\�'DWD�6KHHW $SULO�����
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
7KH�5(6(7�LQSXW�FRQWDLQV�VRPH�K\VWHUHVLV��KRZHYHU��LI�\RX�XVH�DQ�5&�FLUFXLW�WR�JHQHUDWH�\RXU�
5(6(7�VLJQDO��WKH�XVH�RI�DQ�H[WHUQDO�6FKPLGW�WULJJHU�LV�UHFRPPHQGHG�

7KH�PDVWHU�UHVHW�VHWV�DOO�LQWHUQDO�VWDFN�SRLQWHUV�WR�WKH�HPSW\�VWDFN�FRQGLWLRQ��PDVNV�DOO�
LQWHUUXSWV�DQG�FOHDUV�WKH�067$7�UHJLVWHU��:KHQ�5(6(7�LV�UHOHDVHG��LI�WKHUH�LV�QR�SHQGLQJ�EXV�
UHTXHVW�DQG�WKH�FKLS�LV�FRQILJXUHG�IRU�ERRWLQJ��WKH�ERRW�ORDGLQJ�VHTXHQFH�LV�SHUIRUPHG��7KH�
ILUVW�LQVWUXFWLRQ�LV�IHWFKHG�IURP�RQ�FKLS�SURJUDP�PHPRU\�ORFDWLRQ��[�����RQFH�ERRW�ORDGLQJ�
FRPSOHWHV�

02'(6�2)�23(5$7,21

6HWWLQJ�0HPRU\�0RGH

0HPRU\�0RGH�VHOHFWLRQ�IRU�WKH�$'63�����/�LV�PDGH�GXULQJ�FKLS�UHVHW�WKURXJK�WKH�XVH�RI�WKH�
0RGH�&�SLQ��7KLV�SLQ�LV�PXOWLSOH[HG�ZLWK�WKH�'63ªV�3)��SLQ��VR�FDUH�PXVW�EH�WDNHQ�LQ�KRZ�WKH�
PRGH�VHOHFWLRQ�LV�PDGH��7KH�WZR�PHWKRGV�IRU�VHOHFWLQJ�WKH�YDOXH�RI�0RGH�&�DUH�DFWLYH�DQG�
SDVVLYH�

3DVVLYH�FRQILJXUDWLRQ�LQYROYHV�WKH�XVH�D�SXOO�XS�RU�SXOO�GRZQ�UHVLVWRU�FRQQHFWHG�WR�WKH�0RGH�
&�SLQ��7R�PLQLPL]H�SRZHU�FRQVXPSWLRQ��RU�LI�WKH�3)��SLQ�LV�WR�EH�XVHG�DV�DQ�RXWSXW�LQ�WKH�'63�
DSSOLFDWLRQ��D�ZHDN�SXOO�XS�RU�SXOO�GRZQ��RQ�WKH�RUGHU�RI����.RKP��FDQ�EH�XVHG��7KLV�YDOXH�
VKRXOG�EH�VXIILFLHQW�WR�SXOO�WKH�SLQ�WR�WKH�GHVLUHG�OHYHO�DQG�VWLOO�DOORZ�WKH�SLQ�WR�RSHUDWH�DV�D�
SURJUDPPDEOH�IODJ�RXWSXW�ZLWKRXW�XQGXH�VWUDLQ�RQ�WKH�SURFHVVRUªV�RXWSXW�GULYHU��)RU�
PLQLPXP�SRZHU�FRQVXPSWLRQ�GXULQJ�SRZHUGRZQ��UHFRQILJXUH�3)��WR�EH�DQ�LQSXW��DV�WKH�SXOO�
XS�RU�SXOO�GRZQ�ZLOO�KROG�WKH�SLQ�LQ�D�NQRZQ�VWDWH��DQG�ZLOO�QRW�VZLWFK�

$FWLYH�FRQILJXUDWLRQ�LQYROYHV�WKH�XVH�RI�D�WKUHH�VWDWDEOH�H[WHUQDO�GULYHU�FRQQHFWHG�WR�WKH�0RGH�
&�SLQ��$�GULYHUªV�RXWSXW�HQDEOH�VKRXOG�EH�FRQQHFWHG�WR�WKH�'63ªV�5(6(7�VLJQDO�VXFK�WKDW�LW�RQO\�
GULYHV�WKH�3)��SLQ�ZKHQ�5(6(7�LV�DFWLYH��ORZ���:KHQ�5(6(7�LV�GH�DVVHUWHG��WKH�GULYHU�VKRXOG�
WKUHH�VWDWH��WKXV�DOORZLQJ�IXOO�XVH�RI�WKH�3)��SLQ�DV�HLWKHU�DQ�LQSXW�RU�RXWSXW��7R�PLQLPL]H�
SRZHU�FRQVXPSWLRQ�GXULQJ�SRZHUGRZQ��FRQILJXUH�WKH�SURJUDPPDEOH�IODJ�DV�DQ�RXWSXW�ZKHQ�
FRQQHFWHG�WR�D�WKUHH�VWDWHG�EXIIHU��7KLV�HQVXUHV�WKDW�WKH�SLQ�ZLOO�EH�KHOG�DW�D�FRQVWDQW�OHYHO��DQG�
ZLOO�QRW�RVFLOODWH�VKRXOG�WKH�WKUHH�VWDWH�GULYHUªV�OHYHO�KRYHU�DURXQG�WKH�ORJLF�VZLWFKLQJ�SRLQW�
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�

��



$SULO����� �$'63�����/�3UHOLPLQDU\�'DWD�6KHHW
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
�

0(025<�$5&+,7(&785(

7KH�$'63�����/�SURYLGHV�D�YDULHW\�RI�PHPRU\�DQG�SHULSKHUDO�LQWHUIDFH�RSWLRQV��7KH�NH\�
IXQFWLRQDO�JURXSV�DUH�3URJUDP�0HPRU\��'DWD�0HPRU\��%\WH�0HPRU\��DQG�,�2��5HIHU�WR�WKH�
IROORZLQJ�ILJXUHV�DQG�WDEOHV�IRU�30�DQG�'0�PHPRU\�DOORFDWLRQV�LQ�WKH�$'63�����/�

��&RQVLGHUHG DV VWDQGDUG RSHUDWLQJ VHWWLQJV� 8VLQJ WKHVH FRQILJXUDWLRQV DOORZV IRU HDVLHU GHVLJQ DQG EHWWHU PHPRU\ PDQDJH�

PHQW�

,$&.�&RQILJXUDWLRQ

0RGH�'� ���DQG�LQ�KRVW�PRGH��,$&.�LV�DQ�DFWLYH��GULYHQ�VLJQDO�DQG�FDQQRW�EH�§ZLUH�25ªG¨�

0RGH�'� ���DQG�LQ�KRVW�PRGH��,$&.�LV�DQ�RSHQ�GUDLQ�DQG�UHTXLUHV�DQ�H[WHUQDO�SXOOXS��EXW�
PXOWLSOH�,$&.�SLQV�FDQ�EH�§ZLUH�25ªG¨�WRJHWKHU��

7DEOH���� �$'63�����/�0RGHV�RI�2SHUDWLRQ

02'( ' 02'( & 02'( % 02'( $ %RRWLQJ 0HWKRG

; � � � %'0$ IHDWXUH LV XVHG WR ORDG WKH ILUVW �� SURJUDP PHPRU\ ZRUGV
IURP WKH E\WH PHPRU\ VSDFH� 3URJUDP H[HFXWLRQ LV KHOG RII XQWLO DOO
�� ZRUGV KDYH EHHQ ORDGHG� &KLS LV FRQILJXUHG LQ )XOO 0HPRU\
0RGH��

; � � � 1R $XWRPDWLF ERRW RSHUDWLRQV RFFXU� 3URJUDP H[HFXWLRQ VWDUWV DW
H[WHUQDO PHPRU\ ORFDWLRQ �� &KLS LV FRQILJXUHG LQ )XOO 0HPRU\
0RGH� %'0$ FDQ VWLOO EH XVHG EXW WKH SURFHVVRU GRHV QRW DXWRPDW�
LFDOO\ XVH RU ZDLW IRU WKHVH RSHUDWLRQV�

� � � � %'0$ IHDWXUH LV XVHG WR ORDG WKH ILUVW �� SURJUDP PHPRU\ ZRUGV
IURP WKH E\WH PHPRU\ VSDFH� 3URJUDP H[HFXWLRQ LV KHOG RII XQWLO DOO
�� ZRUGV KDYH EHHQ ORDGHG� &KLS LV FRQILJXUHG LQ +RVW 0RGH�
,$&. KDV DFWLYH SXOOXS� �5(48,5(6 $'',7,21$/ +$5'�
:$5(��

� � � � ,'0$ IHDWXUH LV XVHG WR ORDG DQ\ LQWHUQDO PHPRU\ DV GHVLUHG� 3UR�
JUDP H[HFXWLRQ LV KHOG RII XQWLO LQWHUQDO SURJUDP PHPRU\ ORFDWLRQ
� LV ZULWWHQ WR� &KLS LV FRQILJXUHG LQ +RVW 0RGH�� ,$&. KDV DFWLYH
SXOOXS�

� � � � %'0$ IHDWXUH LV XVHG WR ORDG WKH ILUVW �� SURJUDP PHPRU\ ZRUGV
IURP WKH E\WH PHPRU\ VSDFH� 3URJUDP H[HFXWLRQ LV KHOG RII XQWLO DOO
�� ZRUGV KDYH EHHQ ORDGHG� &KLS LV FRQILJXUHG LQ +RVW 0RGH�
,$&. UHTXLUHV H[WHUQDO SXOOXS� �5(48,5(6 $'',7,21$/
+$5':$5(��

� � � � ,'0$ IHDWXUH LV XVHG WR ORDG DQ\ LQWHUQDO PHPRU\ DV GHVLUHG� 3UR�
JUDP H[HFXWLRQ LV KHOG RII XQWLO LQWHUQDO SURJUDP PHPRU\ ORFDWLRQ
� LV ZULWWHQ WR� &KLS LV FRQILJXUHG LQ +RVW 0RGH� ,$&. UHTXLUHV
H[WHUQDO SXOO�XS��
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�

��



$'63�����/�3UHOLPLQDU\�'DWD�6KHHW $SULO�����
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
3URJUDP�0HPRU\

)LJXUH����3URJUDP�0HPRU\�

3URJUDP�0HPRU\��)XOO�0HPRU\�0RGH� �LV�D����ELW�ZLGH�VSDFH�IRU�VWRULQJ�ERWK�LQVWUXFWLRQ�
RSFRGHV�DQG�GDWD��7KH�$'63�����/�KDV���.�ZRUGV�RI�3URJUDP�0HPRU\�5$0�RQ�FKLS��DQG�WKH�
FDSDELOLW\�RI�DFFHVVLQJ�XS�WR�WZR��.�H[WHUQDO�PHPRU\�RYHUOD\�VSDFHV�XVLQJ�WKH�H[WHUQDO�GDWD�
EXV�

3URJUDP�0HPRU\��+RVW�0RGH� �DOORZV�DFFHVV�WR�DOO�LQWHUQDO�PHPRU\��([WHUQDO�RYHUOD\�DFFHVV�
LV�OLPLWHG�E\�D�VLQJOH�H[WHUQDO�DGGUHVV�OLQH��$����([WHUQDO�SURJUDP�H[HFXWLRQ�LV�QRW�DYDLODEOH�LQ�
KRVW�PRGH�GXH�WR�D�UHVWULFWHG�GDWD�EXV�WKDW�LV����ELWV�ZLGH�RQO\�

ACCESSABLE WHEN

PMOVLAY = 2

ACCESSABLE WHEN

PMOVLAY = 1

ACCESSABLE WHEN

PMOVLAY = 2

0X2000 -

0X3FFF2ACCESSABLE WHEN

PMOVLAY = 1

0X2000 -

0X3FFF2

0x2000 -

0x3FFF

PM OVLAY = 0

ACCESSABLE WHEN 0x2000 -

0x3FFF

0x2000 -

0x3FFF

ACCESSABLE WHEN

PM OVLAY = 4

ACCESSABLE WHEN

PM OVLAY = 5

EXTERNAL

MEMORY

PM MODE  B = 0

ALWAYS

ACCESSABLE

AT ADDRESS

0x0000 - 0x1FFF

RESERVED

PM (MODE  B = 1)1

0X0000 -

0X1FFF2

EXTERNAL

MEMORY

0X0000 -

0X1FFF2

ACCESSABLE WHEN
PM OVLAY = 0

0x2000 -

0x3FFF
RESERVED

RESERVED

RESERVED

1WHEN MODE = 1, PMOVLAY MUST BE SET TO 0
2SEE TABLE II FOR PMOVLAY BITS

0x3FFF

8K

INTERNAL

0x0000

8K INTERNAL

PMOVLAY = 0, 4, 5

OR

8K EXTERNAL

PMOVLAY = 1, 2

0x1FFF

0x2000

PROGRAM MEMORY

MODE B=0 ADDRESS

0x3FFF

8K

EXTERNAL

0x0000

PROGRAM MEMORY

MODE B=1 ADDRESS

8K INTERNAL

PMOVLAY=0

0x1FFF

0x2000

INTERNAL

MEMORY

INTERNAL

MEMORY
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�

��



$SULO����� �$'63�����/�3UHOLPLQDU\�'DWD�6KHHW
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
7DEOH����3029/$<�ELWV�

'$7$�0(025<�

'DWD�0HPRU\��)XOO�0HPRU\�0RGH��LV�D����ELW�ZLGH�VSDFH�XVHG�IRU�WKH�VWRUDJH�RI�GDWD�
YDULDEOHV�DQG�IRU�PHPRU\�PDSSHG�FRQWURO�UHJLVWHUV��7KH�$'63�����/�KDV���.�ZRUGV�RQ�'DWD�
0HPRU\�5$0�RQ�FKLS��FRQVLVWLQJ�RI��������XVHU�DFFHVVLEOH�ORFDWLRQV�DQG����PHPRU\�PDSSHG�
UHJLVWHUV��6XSSRUW�DOVR�H[LVWV�IRU�XS�WR�WZR��.�H[WHUQDO�PHPRU\�RYHUOD\�VSDFHV�WKURXJK�WKH�
H[WHUQDO�GDWD�EXV��$OO�LQWHUQDO�DFFHVVHV�FRPSOHWH�LQ�RQH�F\FOH��$FFHVVHV�WR�H[WHUQDO�PHPRU\�DUH�
WLPHG�XVLQJ�WKH�ZDLW�VWDWHV�VSHFLILHG�E\�WKH�':$,7�UHJLVWHU�

)LJXUH����'DWD�0HPRU\�0DS�

'DWD�0HPRU\��+RVW�0RGH��DOORZV�DFFHVV�WR�DOO�LQWHUQDO�PHPRU\��([WHUQDO�RYHUOD\�DFFHVV�LV�
OLPLWHG�E\�D�VLQJOH�H[WHUQDO�DGGUHVV�OLQH��$���

3029/$< 0HPRU\ $�� $����

�� �� � ,QWHUQDO 1RW $SSOLFDEOH 1RW $SSOLFDEOH

� ([WHUQDO

2YHUOD\ �

� �� /6%V RI $GGUHVV

%HWZHHQ �[���� DQG

�[�)))

� ([WHUQDO

2YHUOD\ �

� �� /6%V RI $GGUHVV

%HWZHHQ �[����DQG �[�)))

 32 MEMORY

MAPPED

REGISTERS

0x3FFF

INTERNAL

8160

WORDS

0x0000

DATA MEMORY ADDRESS

0x3FE0

8K INTERNAL

DMOVLAY = 0, 4, 5

OR

EXTERNAL 8K

DMOVLAY = 1, 2

0x1FFF

0x3FDF

0x2000

ACCESSABLE WHEN

DMOVLAY = 2

0X0000 -

0X1FFFACCESSABLE WHEN

DMOVLAY = 1

0X0000 -

0X1FFF

0x0000 -

0x1FFF

DM OVLAY = 0

ACCESSABLE WHEN 0x0000 -

0x1FFF

0x0000 -

0x1FFF

ACCESSABLE WHEN

DM OVLAY = 4

ACCESSABLE WHEN

DM OVLAY = 5

EXTERNAL

MEMORY

DATA MEMORY

ALWAYS

ACCESSABLE

AT ADDRESS

0x2000 - 0x3FFF

INTERNAL

MEMORY
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�
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$'63�����/�3UHOLPLQDU\�'DWD�6KHHW $SULO�����
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
7DEOH����'029/$<�ELWV

,�2�6SDFH��)XOO�0HPRU\�0RGH�

7KH�$'63�����/�VXSSRUWV�DQ�DGGLWLRQDO�H[WHUQDO�PHPRU\�VSDFH�FDOOHG�,�2�VSDFH��7KLV�VSDFH�
LV�GHVLJQHG�WR�VXSSRUW�VLPSOH�FRQQHFWLRQV�WR�SHULSKHUDOV��VXFK�DV�GDWD�FRQYHUWHUV�DQG�H[WHUQDO�
UHJLVWHUV��RU�WR�EXV�LQWHUIDFH�$6,&�GDWD�UHJLVWHUV��,�2�VSDFH�VXSSRUWV������ORFDWLRQV�RI����ELW�
ZLGH�GDWD��7KH�ORZHU�HOHYHQ�ELWV�RI�WKH�H[WHUQDO�DGGUHVV�EXV�DUH�XVHG��WKH�XSSHU�WKUHH�ELWV�DUH�
XQGHILQHG��7ZR�LQVWUXFWLRQV�ZHUH�DGGHG�WR�WKH�FRUH�$'63������)DPLO\�LQVWUXFWLRQ�VHW�WR�UHDG�
IURP�DQG�ZULWH�WR�,�2�PHPRU\�VSDFH��7KH�,�2�VSDFH�DOVR�KDV�IRXU�GHGLFDWHG�WKUHH�ELW�ZDLW�
VWDWH�UHJLVWHUV��,2:$,7�����ZKLFK�VSHFLI\�XS�WR�VHYHQ�ZDLW�VWDWHV�WR�EH�DXWRPDWLFDOO\�JHQHUDWHG�
IRU�HDFK�RI�IRXU�UHJLRQV��7KH�ZDLW�VWDWHV�DFW�RQ�DGGUHVV�UDQJHV�DV�VKRZQ�LQ�7DEOH���

7DEOH����:DLW�6WDWHV

&RPSRVLWH�0HPRU\�6HOHFW��&06�

7KH�$'63�����/�KDV�D�SURJUDPPDEOH�PHPRU\�VHOHFW�VLJQDO�WKDW�LV�XVHIXO�IRU�JHQHUDWLQJ�
PHPRU\�VHOHFW�VLJQDOV�IRU�PHPRULHV�PDSSHG�WR�PRUH�WKDQ�RQH�VSDFH��7KH�&06�VLJQDO�LV�
JHQHUDWHG�WR�KDYH�WKH�VDPH�WLPLQJ�DV�HDFK�RI�WKH�LQGLYLGXDO�PHPRU\�VHOHFW�VLJQDOV��306��'06��
%06��,206��EXW�FDQ�FRPELQH�WKHLU�IXQFWLRQDOLW\��

(DFK�ELW�LQ�WKH�&066(/�UHJLVWHU��ZKHQ�VHW��FDXVHV�WKH�&06�VLJQDO�WR�EH�DVVHUWHG�ZKHQ�WKH�
VHOHFWHG�PHPRU\�VHOHFW�LV�DVVHUWHG��)RU�H[DPSOH��WR�XVH�D���.�ZRUG�PHPRU\�WR�DFW�DV�ERWK�
SURJUDP�DQG�GDWD�PHPRU\��VHW�WKH�306�DQG�'06�ELWV�LQ�WKH�&066(/�UHJLVWHU�DQG�XVH�WKH�&06�
SLQ�WR�GULYH�WKH�FKLS�VHOHFW�RI�WKH�PHPRU\��DQG�XVH�HLWKHU�'06�RU�306�DV�WKH�DGGLWLRQDO�
DGGUHVV�ELW��

7KH�&06�SLQ�IXQFWLRQV�OLNH�WKH�RWKHU�PHPRU\�VHOHFW�VLJQDOV�ZLWK�WKH�VDPH�WLPLQJ�DQG�EXV�
UHTXHVW�ORJLF��$���LQ�WKH�HQDEOH�ELW�FDXVHV�WKH�DVVHUWLRQ�RI�WKH�&06�VLJQDO�DW�WKH�VDPH�WLPH�DV�
WKH�VHOHFWHG�PHPRU\�VHOHFW�VLJQDO��$OO�HQDEOH�ELWV�GHIDXOW�WR���DW�UHVHW��H[FHSW�WKH�%06�ELW�

%\WH�0HPRU\

7KH�E\WH�PHPRU\�VSDFH�LV�D�ELGLUHFWLRQDO����ELW�ZLGH��H[WHUQDO�PHPRU\�VSDFH�XVHG�WR�VWRUH�
SURJUDPV�DQG�GDWD��%\WH�PHPRU\�LV�DFFHVVHG�XVLQJ�WKH�%'0$�IHDWXUH��7KH�E\WH�PHPRU\�VSDFH�
FRQVLVWV�RI�����SDJHV��HDFK�RI�ZKLFK�LV���.�[���

'029/$< 0HPRU\ $�� $����

�� �� � ,QWHUQDO 1RW $SSOLFDEOH 1RW $SSOLFDEOH

� ([WHUQDO
2YHUOD\ � �

�� /6%V RI $GGUHVV
%HWZHHQ �[���� DQG�[�)))

� ([WHUQDO
2YHUOD\ � �

�� /6%V RI $GGUHVV
%HWZHHQ �[����DQG �[�)))

$GGUHVV 5DQJH :DLW 6WDWH 5HJLVWHU

�[���¥�[�))
�[���¥�[�))
�[���¥�[�))
�[���¥�[�))

,2:$,7�
,2:$,7�
,2:$,7�
,2:$,7�
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�

��



$SULO����� �$'63�����/�3UHOLPLQDU\�'DWD�6KHHW
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
7KH�E\WH�PHPRU\�VSDFH�RQ�WKH�$'63�����/�VXSSRUWV�UHDG�DQG�ZULWH�RSHUDWLRQV�DV�ZHOO�DV�IRXU�
GLIIHUHQW�GDWD�IRUPDWV��7KH�E\WH�PHPRU\�XVHV�GDWD�ELWV������IRU�GDWD��7KH�E\WH�PHPRU\�XVHV�
GDWD�ELWV�������DQG�DGGUHVV�ELWV������WR�FUHDWH�D����ELW�DGGUHVV��7KLV�DOORZV�XS�WR�D���PHJ�[�������
PHJDELW��520�RU�5$0�WR�EH�XVHG�ZLWKRXW�JOXH�ORJLF��$OO�E\WH�PHPRU\�DFFHVVHV�DUH�WLPHG�E\�
WKH�%0:$,7�UHJLVWHU��

%\WH�0HPRU\�'0$��%'0$��)XOO�0HPRU\�0RGH�

7KH�%\WH�PHPRU\�'0$�FRQWUROOHU�DOORZV�ORDGLQJ�DQG�VWRULQJ�RI�SURJUDP�LQVWUXFWLRQV�DQG�
GDWD�XVLQJ�WKH�E\WH�PHPRU\�VSDFH��7KH�%'0$�FLUFXLW�LV�DEOH�WR�DFFHVV�WKH�E\WH�PHPRU\�VSDFH�
ZKLOH�WKH�SURFHVVRU�LV�RSHUDWLQJ�QRUPDOO\�DQG�VWHDOV�RQO\�RQH�'63�F\FOH�SHU���������RU����ELW�
ZRUG�WUDQVIHUUHG�

�

)LJXUH����%'0$�&RQWURO�5HJLVWHU

7KH�%'0$�FLUFXLW�VXSSRUWV�IRXU�GLIIHUHQW�GDWD�IRUPDWV�ZKLFK�DUH�VHOHFWHG�E\�WKH�%7<3(�
UHJLVWHU�ILHOG��7KH�DSSURSULDWH�QXPEHU�RI���ELW�DFFHVVHV�DUH�GRQH�IURP�WKH�E\WH�PHPRU\�VSDFH�
WR�EXLOG�WKH�ZRUG�VL]H�VHOHFWHG��7DEOH���VKRZV�WKH�GDWD�IRUPDWV�VXSSRUWHG�E\�WKH�%'0$�FLUFXLW�

7DEOH����'DWD�)RUPDWV

8QXVHG�ELWV�LQ�WKH���ELW�GDWD�PHPRU\�IRUPDWV�DUH�ILOOHG�ZLWK��V��7KH�%,$'�UHJLVWHU�ILHOG�LV�XVHG�
WR�VSHFLI\�WKH�VWDUWLQJ�DGGUHVV�IRU�WKH�RQ�FKLS�PHPRU\�LQYROYHG�ZLWK�WKH�WUDQVIHU��7KH����ELW�
%($'�UHJLVWHU�VSHFLILHV�WKH�VWDUWLQJ�DGGUHVV�IRU�WKH�H[WHUQDO�E\WH�PHPRU\�VSDFH��7KH���ELW�
%03$*(�UHJLVWHU�VSHFLILHV�WKH�VWDUWLQJ�SDJH�IRU�WKH�H[WHUQDO�E\WH�PHPRU\�VSDFH��7KH�%',5�
UHJLVWHU�ILHOG�VHOHFWV�WKH�GLUHFWLRQ�RI�WKH�WUDQVIHU��)LQDOO\�WKH����ELW�%:&2817�UHJLVWHU�
VSHFLILHV�WKH�QXPEHU�RI�'63�ZRUGV�WR�WUDQVIHU�DQG�LQLWLDWHV�WKH�%'0$�FLUFXLW�WUDQVIHUV��

%'0$�DFFHVVHV�FDQ�FURVV�SDJH�ERXQGDULHV�GXULQJ�VHTXHQWLDO�DGGUHVVLQJ��$�%'0$�LQWHUUXSW�
LV�JHQHUDWHG�RQ�WKH�FRPSOHWLRQ�RI�WKH�QXPEHU�RI�WUDQVIHUV�VSHFLILHG�E\�WKH�%:&2817�UHJLVWHU�

%7<3( ,QWHUQDO

0HPRU\ 6SDFH

:RUG 6L]H $OLJQPHQW

��
��
��
��

3URJUDP 0HPRU\
'DWD 0HPRU\
'DWD 0HPRU\
'DWD 0HPRU\

��
��
�
�

)XOO :RUG
)XOO :RUG
06%V
/6%V

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

BDMA CONTROL

0 0 0 0 0 0 0 0 1 0 0 00 0 0 0

BTYPE

BDIR

0 = LOAD FROM BM

1 = STORE TO BM

BDMA

OVERLAY

BITS

BCR

0 = RUN DURING BDMA

1 = HALT DURING BDMA

BMPAGE

DM(0x3FE3)
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�

��



$'63�����/�3UHOLPLQDU\�'DWD�6KHHW $SULO�����
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
7KH�%:&2817�UHJLVWHU�LV�XSGDWHG�DIWHU�HDFK�WUDQVIHU�VR�LW�FDQ�EH�XVHG�WR�FKHFN�WKH�VWDWXV�RI�
WKH�WUDQVIHUV��:KHQ�LW�UHDFKHV�]HUR��WKH�WUDQVIHUV�KDYH�ILQLVKHG�DQG�D�%'0$�LQWHUUXSW�LV�
JHQHUDWHG��7KH�%03$*(�DQG�%($'�UHJLVWHUV�PXVW�QRW�EH�DFFHVVHG�E\�WKH�'63�GXULQJ�%'0$�
RSHUDWLRQV��

7KH�VRXUFH�RU�GHVWLQDWLRQ�RI�D�%'0$�WUDQVIHU�ZLOO�DOZD\V�EH�RQ�FKLS�SURJUDP�RU�GDWD�PHPRU\�

:KHQ�WKH�%:&2817�UHJLVWHU�LV�ZULWWHQ�ZLWK�D�QRQ]HUR�YDOXH�WKH�%'0$�FLUFXLW�VWDUWV�
H[HFXWLQJ�E\WH�PHPRU\�DFFHVVHV�ZLWK�ZDLW�VWDWHV�VHW�E\�%0:$,7��7KHVH�DFFHVVHV�FRQWLQXH�
XQWLO�WKH�FRXQW�UHDFKHV�]HUR��:KHQ�HQRXJK�DFFHVVHV�KDYH�RFFXUUHG�WR�FUHDWH�D�GHVWLQDWLRQ�
ZRUG��LW�LV�WUDQVIHUUHG�WR�RU�IURP�RQ�FKLS�PHPRU\��7KH�WUDQVIHU�WDNHV�RQH�'63�F\FOH��'63�
DFFHVVHV�WR�H[WHUQDO�PHPRU\�KDYH�SULRULW\�RYHU�%'0$�E\WH�PHPRU\�DFFHVVHV��

7KH�%'0$�&RQWH[W�5HVHW�ELW��%&5��FRQWUROV�ZKHWKHU�WKH�SURFHVVRU�LV�KHOG�RII�ZKLOH�WKH�%'0$�
DFFHVVHV�DUH�RFFXUULQJ��6HWWLQJ�WKH�%&5�ELW�WR���DOORZV�WKH�SURFHVVRU�WR�FRQWLQXH�RSHUDWLRQV��
6HWWLQJ�WKH�%&5�ELW�WR���FDXVHV�WKH�SURFHVVRU�WR�VWRS�H[HFXWLRQ�ZKLOH�WKH�%'0$�DFFHVVHV�DUH�
RFFXUULQJ��WR�FOHDU�WKH�FRQWH[W�RI�WKH�SURFHVVRU��DQG�VWDUW�H[HFXWLRQ�DW�DGGUHVV���ZKHQ�WKH�
%'0$�DFFHVVHV�KDYH�FRPSOHWHG�

7KH�%'0$�RYHUOD\�ELWV�VSHFLI\�WKH�29/$<�PHPRU\�EORFNV�WR�EH�DFFHVVHG�IRU�LQWHUQDO�
PHPRU\�

,QWHUQDO�0HPRU\�'0$�3RUW��,'0$�3RUW��+RVW�0HPRU\�0RGH�

7KH�,'0$�3RUW�SURYLGHV�DQ�HIILFLHQW�PHDQV�RI�FRPPXQLFDWLRQ�EHWZHHQ�D�KRVW�V\VWHP�DQG�WKH�
$'63�����/��7KH�SRUW�LV�XVHG�WR�DFFHVV�WKH�RQ�FKLS�SURJUDP�PHPRU\�DQG�GDWD�PHPRU\�RI�WKH�
'63�ZLWK�RQO\�RQH�'63�F\FOH�SHU�ZRUG�RYHUKHDG��7KH�,'0$�SRUW�FDQQRW�EH�XVHG��KRZHYHU��WR�
ZULWH�WR�WKH�'63ªV�PHPRU\�PDSSHG�FRQWURO�UHJLVWHUV��$�W\SLFDO�,'0$�WUDQVIHU�SURFHVV�LV�
GHVFULEHG�DV�IROORZV�

� +RVW�VWDUWV�,'0$�WUDQVIHU

� +RVW�FKHFNV�,$&.�FRQWURO�OLQH�WR�VHH�LI�WKH�'63�LV�EXV\

� +RVW�XVHV�,6�DQG�,$/�FRQWURO�OLQHV�WR�ODWFK�HLWKHU�WKH�'0$�VWDUWLQJ�DG�
GUHVV��,'0$$��RU�WKH�30�'0�29/$<�VHOHFWLRQ�LQWR�WKH�'63ªV�,'0$�FRQ�
WURO�UHJLVWHUV��

,I�ELW���� ����WKH�YDOXH�RI�ELWV�����UHSUHVHQW�WKH�,'0$�RYHUOD\��ELWV������PXVW�EH�VHW�WR���

,I�ELW���� ����WKH�YDOXH�RI�ELWV������UHSUHVHQW�WKH�VWDUWLQJ�DGGUHVV�RI�LQWHUQDO�PHPRU\�WR�EH�
DFFHVVHG�DQG�ELW����UHIOHFWV�30�RU�'0�IRU�DFFHVV�

� +RVW�XVHV�,6�DQG�,5'��RU�,:5��WR�UHDG��RU�ZULWH��'63�LQWHUQDO�PHPRU\��30�
RU�'0��

� +RVW�FKHFNV�,$&.�OLQH�WR�VHH�LI�WKH�'63�KDV�FRPSOHWHG�WKH�SUHYLRXV�,'0$�
RSHUDWLRQ�

� +RVW�HQGV�,'0$�WUDQVIHU�

7KH�,'0$�SRUW�KDV�D����ELW�PXOWLSOH[HG�DGGUHVV�DQG�GDWD�EXV�DQG�VXSSRUWV����ELW�SURJUDP�
PHPRU\��7KH�,'0$�SRUW�LV�FRPSOHWHO\�DV\QFKURQRXV�DQG�FDQ�EH�ZULWWHQ�WR�ZKLOH�WKH�$'63�
����/�LV�RSHUDWLQJ�DW�IXOO�VSHHG��
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�

��



$SULO����� �$'63�����/�3UHOLPLQDU\�'DWD�6KHHW
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
7KH�'63�PHPRU\�DGGUHVV�LV�ODWFKHG�DQG�WKHQ�LV�DXWRPDWLFDOO\�LQFUHPHQWHG�DIWHU�HDFK�,'0$�
WUDQVDFWLRQ��$Q�H[WHUQDO�GHYLFH�FDQ�WKHUHIRUH�DFFHVV�D�EORFN�RI�VHTXHQWLDOO\�DGGUHVVHG�PHPRU\�
E\�VSHFLI\LQJ�RQO\�WKH�VWDUWLQJ�DGGUHVV�RI�WKH�EORFN��7KLV�LQFUHDVHV�WKURXJKSXW�DV�WKH�DGGUHVV�
GRHV�QRW�KDYH�WR�EH�VHQW�IRU�HDFK�PHPRU\�DFFHVV�

,'0$�3RUW�DFFHVV�RFFXUV�LQ�WZR�SKDVHV��7KH�ILUVW�LV�WKH�,'0$�$GGUHVV�/DWFK�F\FOH��:KHQ�WKH�
DFNQRZOHGJH�LV�DVVHUWHG��D����ELW�DGGUHVV�DQG���ELW�GHVWLQDWLRQ�W\SH�FDQ�EH�GULYHQ�RQWR�WKH�EXV�
E\�DQ�H[WHUQDO�GHYLFH��7KH�DGGUHVV�VSHFLILHV�DQ�RQ�FKLS�PHPRU\�ORFDWLRQ��WKH�GHVWLQDWLRQ�W\SH�
VSHFLILHV�ZKHWKHU�LW�LV�D�'0�RU�30�DFFHVV��7KH�IDOOLQJ�HGJH�RI�WKH�DGGUHVV�ODWFK�VLJQDO�ODWFKHV�
WKLV�YDOXH�LQWR�WKH�,'0$$�UHJLVWHU�

2QFH�WKH�DGGUHVV�LV�VWRUHG��GDWD�FDQ�WKHQ�EH�HLWKHU�UHDG�IURP��RU�ZULWWHQ�WR��WKH�$'63�����/ªV�
RQ�FKLS�PHPRU\��$VVHUWLQJ�WKH�VHOHFW�OLQH��,6��DQG�WKH�DSSURSULDWH�UHDG�RU�ZULWH�OLQH��,5'�DQG�
,:5�UHVSHFWLYHO\��VLJQDOV�WKH�$'63�����/�WKDW�D�SDUWLFXODU�WUDQVDFWLRQ�LV�UHTXLUHG��,Q�HLWKHU�
FDVH��WKHUH�LV�D�RQH�SURFHVVRU�F\FOH�GHOD\�IRU�V\QFKURQL]DWLRQ��7KH�PHPRU\�DFFHVV�FRQVXPHV�
RQH�DGGLWLRQDO�SURFHVVRU�F\FOH�

2QFH�DQ�DFFHVV�KDV�RFFXUUHG��WKH�ODWFKHG�DGGUHVV�LV�DXWRPDWLFDOO\�LQFUHPHQWHG��DQG�DQRWKHU�
DFFHVV�FDQ�RFFXU�

7KURXJK�WKH�,'0$$�UHJLVWHU��WKH�'63�FDQ�DOVR�VSHFLI\�WKH�VWDUWLQJ�DGGUHVV�DQG�GDWD�IRUPDW�
IRU�'0$�RSHUDWLRQ��$VVHUWLQJ�WKH�,'0$�SRUW�VHOHFW��,6��DQG�DGGUHVV�ODWFK�HQDEOH��,$/��GLUHFWV�
WKH�$'63�����/�WR�ZULWH�WKH�DGGUHVV�RQWR�WKH�,$'�����EXV�LQWR�WKH�,'0$�&RQWURO�5HJLVWHU��,I�
ELW����LV�VHW�WR����,'0$�ODWFKHV�WKH�DGGUHVV��,I�ELW����LV�VHW�WR����,'0$�ODWFKHV�29/$<�
PHPRU\�7KLV�UHJLVWHU��VKRZQ�EHORZ��LV�PHPRU\�PDSSHG�DW�DGGUHVV�'0���[�)(����1RWH�WKDW�
WKH�ODWFKHG�DGGUHVV��,'0$$��FDQQRW�EH�UHDG�EDFN�E\�WKH�KRVW�

5HIHU�WR�WKH�IROORZLQJ�ILJXUHV�IRU�PRUH�LQIRUPDWLRQ�RQ�,'0$�DQG�'0$�PHPRU\�PDSV�

)LJXUH����,'0$�&RQWURO�29/$<�5HJLVWHUV

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

IDMA OVERLAY

0 0 0 0 0 0 0 0 0 0 00 0 0 0 DM(0x3FE7)

ID DMOVLAY ID PMOVLAYRESERVED

SET  TO 0

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

IDMA CONTROL (U=UNDEFINED AT RESET)

U DM(0x3FE0)

IDMAA

ADDRESS
IDMAD

Destination memory type:

0=PM

1=DM

U U U U U U U U U U U U U U
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�

��



$'63�����/�3UHOLPLQDU\�'DWD�6KHHW $SULO�����
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
�

)LJXUH����'LUHFW�0HPRU\�$FFHVV�30�DQG�'0�0HPRU\�0DSV

%RRWVWUDS�/RDGLQJ��%RRWLQJ�

7KH�$'63�����/�KDV�WZR�PHFKDQLVPV�WR�DOORZ�DXWRPDWLF�ORDGLQJ�RI�WKH�LQWHUQDO�SURJUDP�
PHPRU\�DIWHU�UHVHW��7KH�PHWKRG�IRU�ERRWLQJ�LV�FRQWUROOHG�E\�WKH�0RGH�$��%��DQG�&�
FRQILJXUDWLRQ�ELWV�

:KHQ�WKH�02'(�SLQV�VSHFLI\�%'0$�ERRWLQJ��WKH�$'63�����/�LQLWLDWHV�D�%'0$�ERRW�
VHTXHQFH�ZKHQ�UHVHW�LV�UHOHDVHG�

7KH�%'0$�LQWHUIDFH�LV�VHW�XS�GXULQJ�UHVHW�WR�WKH�IROORZLQJ�GHIDXOWV�ZKHQ�%'0$�ERRWLQJ�LV�
VSHFLILHG��WKH�%',5��%03$*(��%,$'��DQG�%($'�UHJLVWHUV�DUH�VHW�WR����WKH�%7<3(�UHJLVWHU�LV�VHW�
WR���WR�VSHFLI\�SURJUDP�PHPRU\����ELW�ZRUGV��DQG�WKH�%:&2817�UHJLVWHU�LV�VHW�WR�����7KLV�
FDXVHV����ZRUGV�RI�RQ�FKLS�SURJUDP�PHPRU\�WR�EH�ORDGHG�IURP�E\WH�PHPRU\��7KHVH����ZRUGV�
DUH�XVHG�WR�VHW�XS�WKH�%'0$�WR�ORDG�LQ�WKH�UHPDLQLQJ�SURJUDP�FRGH��7KH�%&5�ELW�LV�DOVR�VHW�WR�
���ZKLFK�FDXVHV�SURJUDP�H[HFXWLRQ�WR�EH�KHOG�RII�XQWLO�DOO����ZRUGV�DUH�ORDGHG�LQWR�RQ�FKLS�
SURJUDP�PHPRU\��([HFXWLRQ�WKHQ�EHJLQV�DW�DGGUHVV���

7KH�$'63������)DPLO\�GHYHORSPHQW�VRIWZDUH��5HYLVLRQ������DQG�ODWHU��IXOO\�VXSSRUWV�WKH�
%'0$�ERRWLQJ�IHDWXUH�DQG�FDQ�JHQHUDWH�E\WH�PHPRU\�VSDFH�FRPSDWLEOH�ERRW�FRGH��

7KH�,'/(�LQVWUXFWLRQ�FDQ�DOVR�EH�XVHG�WR�DOORZ�WKH�SURFHVVRU�WR�KROG�RII�H[HFXWLRQ�ZKLOH�
ERRWLQJ�FRQWLQXHV�WKURXJK�WKH�%'0$�LQWHUIDFH��)RU�%'0$�DFFHVVHV�ZKLOH�LQ�+RVW�0RGH��WKH�
DGGUHVVHV�WR�ERRW�PHPRU\�PXVW�EH�FRQVWUXFWHG�H[WHUQDOO\�WR�WKH�$'63�����/��7KH�RQO\�
PHPRU\�DGGUHVV�ELW�SURYLGHG�E\�WKH�SURFHVVRU�LV�$��

NOTE: IDMA AND BDMA HAVE

SEPERATE DMA CONTROL REGISTERS

0x2000 -

0x3FFF

PM OVLAY = 0

ACCESSABLE WHEN 0x2000 -

0x3FFF

0x2000 -

0x3FFF

ACCESSABLE WHEN

PM OVLAY = 4

ACCESSABLE WHEN

PM OVLAY = 5

DMA

PROGRAM MEMORY

OVLAY

ALWAYS

ACCESSABLE

AT ADDRESS

0x0000 - 0x1FFF

DMA

DATA MEMORY

OVLAY

0x0000 -

0x1FFF

DM OVLAY = 0

ACCESSABLE WHEN 0x0000 -

0x1FFF

0x0000 -

0x1FFF

ACCESSABLE WHEN

DM OVLAY = 4

ACCESSABLE WHEN

DM OVLAY = 5

ALWAYS

ACCESSABLE

AT ADDRESS

0x2000 - 0x3FFF
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�

��



$SULO����� �$'63�����/�3UHOLPLQDU\�'DWD�6KHHW
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
,'0$�3RUW�%RRWLQJ

7KH�$'63�����/�FDQ�DOVR�ERRW�SURJUDPV�WKURXJK�LWV�,QWHUQDO�'0$�SRUW��,I�0RGH�&� ����0RGH�
%� ����DQG�0RGH�$� ����WKH�$'63�����/�ERRWV�IURP�WKH�,'0$�SRUW��,'0$�IHDWXUH�FDQ�ORDG�DV�
PXFK�RQ�FKLS�PHPRU\�DV�GHVLUHG��3URJUDP�H[HFXWLRQ�LV�KHOG�RII�XQWLO�RQ�FKLS�SURJUDP�
PHPRU\�ORFDWLRQ���LV�ZULWWHQ�WR�

%XV�5HTXHVW�	�%XV�*UDQW

7KH�$'63�����/�FDQ�UHOLQTXLVK�FRQWURO�RI�WKH�GDWD�DQG�DGGUHVV�EXVHV�WR�DQ�H[WHUQDO�GHYLFH��
:KHQ�WKH�H[WHUQDO�GHYLFH�UHTXLUHV�DFFHVV�WR�PHPRU\��LW�DVVHUWV�WKH�EXV�UHTXHVW��%5��VLJQDO��,I�
WKH�$'63�����/�LV�QRW�SHUIRUPLQJ�DQ�H[WHUQDO�PHPRU\�DFFHVV��WKHQ�LW�UHVSRQGV�WR�WKH�DFWLYH�
%5�LQSXW�LQ�WKH�IROORZLQJ�SURFHVVRU�F\FOH�E\�

� 7KUHH�VWDWLQJ�WKH�GDWD�DQG�DGGUHVV�EXVHV�DQG�WKH�306��'06��%06��&06��,206��
5'��:5�RXWSXW�GULYHUV�

� $VVHUWLQJ�WKH�EXV�JUDQW��%*��VLJQDO��DQG

� +DOWLQJ�SURJUDP�H[HFXWLRQ�

,I�*R�0RGH�LV�HQDEOHG��WKH�$'63�����/�ZLOO�QRW�KDOW�SURJUDP�H[HFXWLRQ�XQWLO�LW�HQFRXQWHUV�DQ�
LQVWUXFWLRQ�WKDW�UHTXLUHV�DQ�H[WHUQDO�PHPRU\�DFFHVV�

,I�WKH�$'63�����/�LV�SHUIRUPLQJ�DQ�H[WHUQDO�PHPRU\�DFFHVV�ZKHQ�WKH�H[WHUQDO�GHYLFH�DVVHUWV�
WKH�%5�VLJQDO��WKHQ�LW�ZLOO�QRW�WKUHH�VWDWH�WKH�PHPRU\�LQWHUIDFHV�RU�DVVHUW�WKH�%*�VLJQDO�XQWLO�WKH�
SURFHVVRU�F\FOH�DIWHU�WKH�DFFHVV�FRPSOHWHV��7KH�LQVWUXFWLRQ�GRHV�QRW�QHHG�WR�EH�FRPSOHWHG�ZKHQ�
WKH�EXV�LV�JUDQWHG��,I�D�VLQJOH�LQVWUXFWLRQ�UHTXLUHV�WZR�H[WHUQDO�PHPRU\�DFFHVVHV��WKH�EXV�ZLOO�
EH�JUDQWHG�EHWZHHQ�WKH�WZR�DFFHVVHV�

:KHQ�WKH�%5�VLJQDO�LV�UHOHDVHG��WKH�SURFHVVRU�UHOHDVHV�WKH�%*�VLJQDO��UH�HQDEOHV�WKH�RXWSXW�
GULYHUV�DQG�FRQWLQXHV�SURJUDP�H[HFXWLRQ�IURP�WKH�SRLQW�ZKHUH�LW�VWRSSHG�

7KH�EXV�UHTXHVW�IHDWXUH�RSHUDWHV�DW�DOO�WLPHV��LQFOXGLQJ�ZKHQ�WKH�SURFHVVRU�LV�ERRWLQJ�DQG�
ZKHQ�5(6(7�LV�DFWLYH�

7KH�%*+�SLQ�LV�DVVHUWHG�ZKHQ�WKH�$'63�����/�LV�UHDG\�WR�H[HFXWH�DQ�LQVWUXFWLRQ�EXW�LV�
VWRSSHG�EHFDXVH�WKH�H[WHUQDO�EXV�LV�DOUHDG\�JUDQWHG�WR�DQRWKHU�GHYLFH��7KH�RWKHU�GHYLFH�FDQ�
UHOHDVH�WKH�EXV�E\�GHDVVHUWLQJ�EXV�UHTXHVW��2QFH�WKH�EXV�LV�UHOHDVHG��WKH�$'63�����/�GHDVVHUWV�
%*�DQG�%*+�DQG�H[HFXWHV�WKH�H[WHUQDO�PHPRU\�DFFHVV�

)ODJ�,�2�3LQV

7KH�$'63�����/�KDV�HLJKW�JHQHUDO�SXUSRVH�SURJUDPPDEOH�LQSXW�RXWSXW�IODJ�SLQV��7KH\�DUH�
FRQWUROOHG�E\�WZR�PHPRU\�PDSSHG�UHJLVWHUV��7KH�3)7<3(�UHJLVWHU�GHWHUPLQHV�WKH�GLUHFWLRQ����
 �RXWSXW�DQG��� �LQSXW��7KH�3)'$7$�UHJLVWHU�LV�XVHG�WR�UHDG�DQG�ZULWH�WKH�YDOXHV�RQ�WKH�SLQV��
'DWD�EHLQJ�UHDG�IURP�D�SLQ�FRQILJXUHG�DV�DQ�LQSXW�LV�V\QFKURQL]HG�WR�WKH�$'63�����/ªV�FORFN��
%LWV�WKDW�DUH�SURJUDPPHG�DV�RXWSXWV�ZLOO�UHDG�WKH�YDOXH�EHLQJ�RXWSXW��7KH�3)�SLQV�GHIDXOW�WR�
LQSXW�GXULQJ�UHVHW�

,Q�DGGLWLRQ�WR�WKH�SURJUDPPDEOH�IODJV��WKH�$'63�����/�KDV�ILYH�IL[HG�PRGH�IODJV��)/$*B,1��
)/$*B287��)/���)/���DQG�)/���)/��)/��DUH�GHGLFDWHG�RXWSXW�IODJV��)/$*B,1�DQG�
)/$*B287�DUH�DYDLODEOH�DV�DQ�DOWHUQDWH�FRQILJXUDWLRQ�RI�63257��

1RWH��3LQV�3)���3)���3)��DQG�3)��DUH�DOVR�XVHG�IRU�GHYLFH�FRQILJXUDWLRQ�GXULQJ�UHVHW�
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�

��



$'63�����/�3UHOLPLQDU\�'DWD�6KHHW $SULO�����
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
%,$6('�5281',1*

$�PRGH�LV�DYDLODEOH�RQ�WKH�$'63�����/�WR�DOORZ�ELDVHG�URXQGLQJ�LQ�DGGLWLRQ�WR�WKH�QRUPDO�
XQELDVHG�URXQGLQJ��:KHQ�WKH�%,$651'�ELW�LV�VHW�WR����WKH�QRUPDO�XQELDVHG�URXQGLQJ�
RSHUDWLRQV�RFFXU��:KHQ�WKH�%,$651'�ELW�LV�VHW�WR����ELDVHG�URXQGLQJ�RFFXUV�LQVWHDG�RI�WKH�
QRUPDO�XQELDVHG�URXQGLQJ��:KHQ�RSHUDWLQJ�LQ�ELDVHG�URXQGLQJ�PRGH�DOO�URXQGLQJ�RSHUDWLRQV�
ZLWK�05��VHW�WR��[�����ZLOO�URXQG�XS��UDWKHU�WKDQ�RQO\�URXQGLQJ�RGG�05��YDOXHV�XS�

)RU�H[DPSOH�

7KLV�PRGH�RQO\�KDV�DQ�HIIHFW�ZKHQ�WKH�05��UHJLVWHU�FRQWDLQV��[������DOO�RWKHU�URXQGLQJ�
RSHUDWLRQ�ZRUN�QRUPDOO\��7KLV�PRGH�DOORZV�PRUH�HIILFLHQW�LPSOHPHQWDWLRQ�RI�ELW�VSHFLILHG�
DOJRULWKPV�WKDW�XVH�ELDVHG�URXQGLQJ��IRU�H[DPSOH�WKH�*60�VSHHFK�FRPSUHVVLRQ�URXWLQHV��
8QELDVHG�URXQGLQJ�LV�SUHIHUUHG�IRU�PRVW�DOJRULWKPV��

1RWH��%,$651'�ELW�LV�ELW����RI�WKH�63257��$XWREXIIHU�&RQWURO�UHJLVWHU�

,QVWUXFWLRQ�6HW�'HVFULSWLRQ

7KH�$'63�����/�DVVHPEO\�ODQJXDJH�LQVWUXFWLRQ�VHW�KDV�DQ�DOJHEUDLF�V\QWD[�WKDW�ZDV�GHVLJQHG�
IRU�HDVH�RI�FRGLQJ�DQG�UHDGDELOLW\��7KH�DVVHPEO\�ODQJXDJH��ZKLFK�WDNHV�IXOO�DGYDQWDJH�RI�WKH�
SURFHVVRUªV�XQLTXH�DUFKLWHFWXUH��RIIHUV�WKH�IROORZLQJ�EHQHILWV�

� 7KH�DOJHEUDLF�V\QWD[�HOLPLQDWHV�WKH�QHHG�WR�UHPHPEHU�FU\SWLF�DVVHPEOHU�PQHPRQ�
LFV��)RU�H[DPSOH��D�W\SLFDO�DULWKPHWLF�DGG�LQVWUXFWLRQ��VXFK�DV�$5� �$;����$<���
UHVHPEOHV�D�VLPSOH�HTXDWLRQ�

� (YHU\�LQVWUXFWLRQ�DVVHPEOHV�LQWR�D�VLQJOH�����ELW�ZRUG�WKDW�FDQ�H[HFXWH�LQ�D�VLQJOH�
LQVWUXFWLRQ�F\FOH�

� 7KH�V\QWD[�LV�D�VXSHUVHW�$'63������)DPLO\�DVVHPEO\�ODQJXDJH�DQG�LV�FRPSOHWHO\�
VRXUFH�DQG�REMHFW�FRGH�FRPSDWLEOH�ZLWK�RWKHU�IDPLO\�PHPEHUV��3URJUDPV�PD\�
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� 6L[WHHQ�FRQGLWLRQ�FRGHV�DUH�DYDLODEOH��)RU�FRQGLWLRQDO�MXPS��FDOO��UHWXUQ��RU�DULWK�
PHWLF�LQVWUXFWLRQV��WKH�FRQGLWLRQ�FDQ�EH�FKHFNHG�DQG�WKH�RSHUDWLRQ�H[HFXWHG�LQ�WKH�
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UHJLVWHUV��
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'HVFULSWLRQ��7KH�,�2�VSDFH�UHDG�DQG�ZULWH�LQVWUXFWLRQV�PRYH�GDWD�EHWZHHQ�WKH�GDWD�UHJLVWHUV�
DQG�WKH�,�2�PHPRU\�VSDFH�
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7KH�$'63�����/�KDV�RQ�FKLS�HPXODWLRQ�VXSSRUW�DQG�DQ�,&(�3RUW��D�VSHFLDO�VHW�RI�SLQV�WKDW�
LQWHUIDFH�WR�WKH�(=�,&(��7KHVH�IHDWXUHV�DOORZ�LQ�FLUFXLW�HPXODWLRQ�ZLWKRXW�UHSODFLQJ�WKH�WDUJHW�
V\VWHP�SURFHVVRU�E\�XVLQJ�RQO\�D����SLQ�FRQQHFWLRQ�IURP�WKH�WDUJHW�V\VWHP�WR�WKH�(=�,&(��
7DUJHW�V\VWHPV�PXVW�KDYH�D����SLQ�FRQQHFWRU�WR�DFFHSW�WKH�(=�,&(ªV�LQ�FLUFXLW�SUREH��D����SLQ�
SOXJ��

,VVXLQJ�WKH�§FKLS�UHVHW¨�FRPPDQG�GXULQJ�HPXODWLRQ�FDXVHV�WKH�'63�SURFHVVRU�WR�SHUIRUP�D�IXOO�
FKLS�UHVHW��LQFOXGLQJ�D�UHVHW�RI�LWV�PHPRU\�PRGH��7KHUHIRUH��LW�LV�YLWDO�WKDW�WKH�PRGH�SLQV�DUH�
VHW�FRUUHFWO\�35,25�WR�LVVXLQJ�D�FKLS�UHVHW�FRPPDQG�IURP�WKH�HPXODWRU�XVHU�LQWHUIDFH��$V�WKH�
PRGH�SLQV�VKDUH�IXQFWLRQDOLW\�ZLWK�3)�����DQG�3)��RQ�WKH�$'63�����/���LW�PD\�EH�QHFHVVDU\�WR�
UHVHW�WKH�WDUJHW�KDUGZDUH�VHSDUDWHO\�WR�LQVXUH�WKH�SURSHU�PRGH�VHOHFWLRQ�VWDWH�RQ�HPXODWRU�FKLS�
UHVHW�

6HH�WKH�$'63������)DPLO\�(=�7RROV�GDWD�VKHHW�IRU�FRPSOHWH�LQIRUPDWLRQ�RQ�,&(�SURGXFWV�

7KH�,&(�3RUW�LQWHUIDFH�FRQVLVWV�RI�WKH�IROORZLQJ�$'63�����/�SLQV�
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7KHVH�$'63�����/�SLQV�PXVW�EH�FRQQHFWHG�RQO\�WR�WKH�(=�,&(�FRQQHFWRU�LQ�WKH�WDUJHW�V\VWHP��
7KHVH�SLQV�KDYH�QR�IXQFWLRQ�H[FHSW�GXULQJ�HPXODWLRQ��DQG�GR�QRW�UHTXLUH�SXOO�XS�RU�SXOO�GRZQ�
UHVLVWRUV��7KH�WUDFHV�IRU�WKHVH�VLJQDOV�EHWZHHQ�WKH�$'63�����/�DQG�WKH�FRQQHFWRU�PXVW�EH�NHSW�
DV�VKRUW�DV�SRVVLEOH��QR�ORQJHU�WKDW���LQFKHV�

7KH�IROORZLQJ�SLQV�DUH�DOVR�XVHG�E\�WKH�(=�,&(�
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%*
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MXPSHU�LVRODWHG�LQ�\RXU�V\VWHP�

7KH�(=�,&(�FRQQHFWV�WR�\RXU�WDUJHW�V\VWHP�YLD�D�ULEERQ�FDEOH�DQG�D����SLQ�IHPDOH�SOXJ��7KH�
IHPDOH�SOXJ�LV�SOXJJHG�RQWR�WKH����SLQ�FRQQHFWRU��D�SLQ�VWULS�KHDGHU��RQ�WKH�WDUJHW�ERDUG��

7DUJHW�%RDUG�&RQQHFWRU�IRU�(=�,&(�3UREH

7KH�(=�,&(�FRQQHFWRU��D�VWDQGDUG�SLQ�VWULS�KHDGHU��LV�VKRZQ�LQ�)LJXUH����<RX�PXVW�DGG�WKLV�
FRQQHFWRU�WR�\RXU�WDUJHW�ERDUG�GHVLJQ�LI�\RX�LQWHQG�WR�XVH�WKH�(=�,&(��%H�VXUH�WR�DOORZ�HQRXJK�
URRP�LQ�\RXU�V\VWHP�WR�ILW�WKH�(=�,&(�SUREH�RQWR�WKH����SLQ�FRQQHFWRU��

)LJXUH����7DUJHW�%RDUG�&RQQHFWRU�IRU�(=�,&(

7KH����SLQ����URZ�SLQ�VWULS�KHDGHU�LV�NH\HG�DW�WKH�3LQ���ORFDWLRQ¦\RX�PXVW�UHPRYH�3LQ���IURP�
WKH�KHDGHU��7KH�SLQV�PXVW�EH�������LQFK�VTXDUH�DQG�DW�OHDVW������LQFK�LQ�OHQJWK��3LQ�VSDFLQJ�
VKRXOG�EH�����[�����LQFKHV��7KH�SLQ�VWULS�KHDGHU�PXVW�KDYH�DW�OHDVW������LQFK�FOHDUDQFH�RQ�DOO�
VLGHV�WR�DFFHSW�WKH�(=�,&(�SUREH�SOXJ��

3LQ�VWULS�KHDGHUV�DUH�DYDLODEOH�IURP�YHQGRUV�VXFK�DV��0��0F.HQ]LH��DQG�6DPWHF�

7DUJHW�0HPRU\�,QWHUIDFH

)RU�\RXU�WDUJHW�V\VWHP�WR�EH�FRPSDWLEOH�ZLWK�WKH�(=�,&(�HPXODWRU��LW�PXVW�FRPSO\�ZLWK�WKH�
PHPRU\�LQWHUIDFH�JXLGHOLQHV�OLVWHG�EHORZ�
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'HVLJQ�\RXU�3URJUDP�0HPRU\��30���'DWD�0HPRU\��'0���%\WH�0HPRU\��%0���,�2�0HPRU\�
�,20���DQG�&RPSRVLWH�0HPRU\��&0��H[WHUQDO�LQWHUIDFHV�WR�FRPSO\�ZLWK�ZRUVW�FDVH�GHYLFH�
WLPLQJ�UHTXLUHPHQWV�DQG�VZLWFKLQJ�FKDUDFWHULVWLFV�DV�VSHFLILHG�LQ�WKLV�GDWD�VKHHW��7KH�
SHUIRUPDQFH�RI�WKH�(=�,&(�PD\�DSSURDFK�SXEOLVKHG�ZRUVW�FDVH�VSHFLILFDWLRQ�IRU�VRPH�PHPRU\�
DFFHVV�WLPLQJ�UHTXLUHPHQWV�DQG�VZLWFKLQJ�FKDUDFWHULVWLFV��
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SDUDPHWHUV��\RX�PD\�QRW�EH�DEOH�WR�HPXODWH�\RXU�FLUFXLWU\�DW�WKH�GHVLUHG�&/.,1�IUHTXHQF\��
'HSHQGLQJ�RQ�WKH�VHYHULW\�RI�WKH�VSHFLILFDWLRQ�YLRODWLRQ��\RX�PD\�KDYH�WURXEOH�PDQXIDFWXULQJ�
\RXU�V\VWHP�DV�'63�FRPSRQHQWV�VWDWLVWLFDOO\�YDU\�LQ�VZLWFKLQJ�FKDUDFWHULVWLF�DQG�WLPLQJ�
UHTXLUHPHQWV�ZLWKLQ�SXEOLVKHG�OLPLWV�

5HVWULFWLRQ��$OO�PHPRU\�VWUREH�VLJQDOV�RQ�WKH�$'63�����/��5'��:5��306��'06��%06��&06��
DQG�,206��XVHG�LQ�\RXU�WDUJHW�V\VWHP�PXVW�KDYH����N:�SXOO�XS�UHVLVWRUV�FRQQHFWHG�ZKHQ�WKH�
(=�,&(�LV�EHLQJ�XVHG��7KH�SXOO�XS�UHVLVWRUV�DUH�QHFHVVDU\�EHFDXVH�WKHUH�DUH�QR�LQWHUQDO�SXOO�
XSV�WR�JXDUDQWHH�WKHLU�VWDWH�GXULQJ�SURORQJHG�WKUHH�VWDWH�FRQGLWLRQV�UHVXOWLQJ�IURP�W\SLFDO�(=�
,&(�GHEXJJLQJ�VHVVLRQV��7KHVH�UHVLVWRUV�PD\�EH�UHPRYHG�DW�\RXU�RSWLRQ�ZKHQ�WKH�(=�,&(�LV�
QRW�EHLQJ�XVHG�

7DUJHW�6\VWHP�,QWHUIDFH�6LJQDOV�

:KHQ�WKH�(=�,&(�ERDUG�LV�LQVWDOOHG��WKH�SHUIRUPDQFH�RQ�VRPH�V\VWHP�VLJQDOV�FKDQJH��'HVLJQ
\RXU�V\VWHP�WR�EH�FRPSDWLEOH�ZLWK�WKH�IROORZLQJ�V\VWHP�LQWHUIDFH�VLJQDO�FKDQJHV�LQWURGXFHG
E\�WKH�(=�,&(�ERDUG�

� (=�,&(�HPXODWLRQ�LQWURGXFHV�DQ���QV�SURSDJDWLRQ�GHOD\�EHWZHHQ�\RXU�WDUJHW�FLU�
FXLWU\�DQG�WKH�'63�RQ�WKH�5(6(7�VLJQDO�

� (=�,&(�HPXODWLRQ�LQWURGXFHV�DQ���QV�SURSDJDWLRQ�GHOD\�EHWZHHQ�\RXU�WDUJHW�FLU�
FXLWU\�DQG�WKH�'63�RQ�WKH�%5�VLJQDO�

� (=�,&(�HPXODWLRQ�LJQRUHV�5(6(7�DQG�%5�ZKHQ�VLQJOH��VWHSSLQJ�

� (=�,&(�HPXODWLRQ�LJQRUHV�5(6(7�DQG�%5�ZKHQ�LQ�(PXODWRU�6SDFH��'63�KDOWHG��

� (=�,&(�HPXODWLRQ�LJQRUHV�WKH�VWDWH�RI�WDUJHW�%5�LQ�FHUWDLQ�PRGHV��$V�D�UHVXOW��WKH�
WDUJHW�V\VWHP�PD\�WDNH�FRQWURO�RI�WKH�'63ªV�H[WHUQDO�PHPRU\�EXV�RQO\�LI�EXV�JUDQW�
�%*��LV�DVVHUWHG�E\�WKH�(=�,&(�ERDUGªV�'63�
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6WUHVVHV DERYH WKRVH OLVWHG XQGHU ¦$EVROXWH 0D[LPXP 5DWLQJV§ PD\ FDXVH SHUPDQHQW GDPDJH WR WKH GHYLFH� 7KHVH DUH VWUHVV UDW�

LQJV RQO\� DQG IXQFWLRQDO RSHUDWLRQ RI WKH GHYLFH DW WKHVH RU DQ\ RWKHU FRQGLWLRQV DERYH WKRVH LQGLFDWHG LQ WKH RSHUDWLRQDO VHFWLRQV

RI WKLV VSHFLILFDWLRQ LV QRW LPSOLHG� ([SRVXUH WR DEVROXWH PD[LPXP UDWLQJ FRQGLWLRQV IRU H[WHQGHG SHULRGV PD\ DIIHFW GHYLFH UHOL�

DELOLW\�

(6'�6(16,7,9,7<

7KH�$'63�����/�LV�DQ�(6'��HOHFWURVWDWLF�GLVFKDUJH��VHQVLWLYH�GHYLFH��(OHFWURVWDWLF�FKDUJHV�
UHDGLO\�DFFXPXODWH�RQ�WKH�KXPDQ�ERG\�DQG�HTXLSPHQW�DQG�FDQ�GLVFKDUJH�ZLWKRXW�GHWHFWLRQ��
3HUPDQHQW�GDPDJH�PD\�RFFXU�WR�GHYLFHV�VXEMHFWHG�WR�KLJK�HQHUJ\�HOHFWURVWDWLF�GLVFKDUJHV��

7KH�$'63�����/�IHDWXUHV�SURSULHWDU\�(6'�SURWHFWLRQ�FLUFXLWU\�WR�GLVVLSDWH�KLJK�HQHUJ\�
GLVFKDUJHV��+XPDQ�%RG\�0RGHO��SHU�PHWKRG������RI�0,/�67'������3URSHU�(6'�SUHFDXWLRQV�
DUH�UHFRPPHQGHG�WR�DYRLG�SHUIRUPDQFH�GHJUDGDWLRQ�RU�ORVV�RI�IXQFWLRQDOLW\��8QXVHG�GHYLFHV�
PXVW�EH�VWRUHG�LQ�FRQGXFWLYH�IRDP�RU�VKXQWV��DQG�WKH�IRDP�VKRXOG�EH�GLVFKDUJHG�WR�WKH�
GHVWLQDWLRQ�EHIRUH�GHYLFHV�DUH�UHPRYHG�
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*(1(5$/�127(6

8VH�WKH�H[DFW�WLPLQJ�LQIRUPDWLRQ�JLYHQ��'R�QRW�DWWHPSW�WR�GHULYH�SDUDPHWHUV�IURP�WKH�DGGLWLRQ�
RU�VXEWUDFWLRQ�RI�RWKHUV��:KLOH�DGGLWLRQ�RU�VXEWUDFWLRQ�ZRXOG�\LHOG�PHDQLQJIXO�UHVXOWV�IRU�DQ�
LQGLYLGXDO�GHYLFH��WKH�YDOXHV�JLYHQ�LQ�WKLV�GDWD�VKHHW�UHIOHFW�VWDWLVWLFDO�YDULDWLRQV�DQG�ZRUVW�
FDVHV��&RQVHTXHQWO\��\RX�FDQQRW�PHDQLQJIXOO\�DGG�XS�SDUDPHWHUV�WR�GHULYH�ORQJHU�WLPHV�

7,0,1*�127(6

6ZLWFKLQJ�FKDUDFWHULVWLFV�VSHFLI\�KRZ�WKH�SURFHVVRU�FKDQJHV�LWV�VLJQDOV��<RX�KDYH�QR�FRQWURO�
RYHU�WKLV�WLPLQJ¦FLUFXLWU\�H[WHUQDO�WR�WKH�SURFHVVRU�PXVW�EH�GHVLJQHG�IRU�FRPSDWLELOLW\�ZLWK�
WKHVH�VLJQDO�FKDUDFWHULVWLFV��6ZLWFKLQJ�FKDUDFWHULVWLFV�WHOO�\RX�ZKDW�WKH�SURFHVVRU�ZLOO�GR�LQ�D�
JLYHQ�FLUFXPVWDQFH��<RX�FDQ�DOVR�XVH�VZLWFKLQJ�FKDUDFWHULVWLFV�WR�HQVXUH�WKDW�DQ\�WLPLQJ�
UHTXLUHPHQW�RI�D�GHYLFH�FRQQHFWHG�WR�WKH�SURFHVVRU��VXFK�DV�PHPRU\��LV�VDWLVILHG�

7LPLQJ�UHTXLUHPHQWV�DSSO\�WR�VLJQDOV�WKDW�DUH�FRQWUROOHG�E\�FLUFXLWU\�H[WHUQDO�WR�WKH�SURFHVVRU��
VXFK�DV�WKH�GDWD�LQSXW�IRU�D�UHDG�RSHUDWLRQ��7LPLQJ�UHTXLUHPHQWV�JXDUDQWHH�WKDW�WKH�SURFHVVRU�
RSHUDWHV�FRUUHFWO\�ZLWK�RWKHU�GHYLFHV�
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�
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$'63�����/�3UHOLPLQDU\�'DWD�6KHHW $SULO�����
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
0(025<�7,0,1*�63(&,),&$7,216

7KH�WDEOH�EHORZ�VKRZV�FRPPRQ�PHPRU\�GHYLFH�VSHFLILFDWLRQV�DQG�WKH�FRUUHVSRQGLQJ�$'63�
����/�WLPLQJ�SDUDPHWHUV��IRU�\RXU�FRQYHQLHQFH��

127(� [06  306� '06� %06� &06� ,206

)5(48(1&<�'(3(1'(1&<�)25�7,0,1*�63(&,),&$7,216

W&.�LV�GHILQHG�DV����W&.,��7KH�$'63�����/�XVHV�DQ�LQSXW�FORFN�ZLWK�D�IUHTXHQF\�HTXDO�WR�KDOI�

WKH�LQVWUXFWLRQ�UDWH��D�������0+]�LQSXW�FORFN��ZKLFK�LV�HTXLYDOHQW�WR����QV��\LHOGV�D����QV�
SURFHVVRU�F\FOH��HTXLYDOHQW�WR���0+]���W&.�YDOXHV�ZLWKLQ�WKH�UDQJH�RI����W&.,�SHULRG�VKRXOG�EH�

VXEVWLWXWHG�IRU�DOO�UHOHYDQW�WLPLQJ�SDUDPHWHUV�WR�REWDLQ�WKH�VSHFLILFDWLRQ�YDOXH�

([DPSOH��W&.+� ����W&.�¥���QV� ���������QV��¥���QV� �����QV

(19,5210(17$/�&21',7,216

$PELHQW�7HPSHUDWXUH�5DWLQJ�

7$0%� �7&$6(�¥��3'�[�θ&$�
7&$6(� �&DVH�7HPSHUDWXUH�LQ��&

3'� �3RZHU�'LVVLSDWLRQ�LQ�:

θ&$� �7KHUPDO�5HVLVWDQFH��&DVH�WR�$PELHQW�
θ-$� �7KHUPDO�5HVLVWDQFH��-XQFWLRQ�WR�$PELHQW�
θ-&� �7KHUPDO�5HVLVWDQFH��-XQFWLRQ�WR�&DVH�

32:(5�',66,3$7,21�

7R�GHWHUPLQH�WRWDO�SRZHU�GLVVLSDWLRQ�LQ�D�VSHFLILF�DSSOLFDWLRQ��WKH�IROORZLQJ�HTXDWLRQ�VKRXOG�
EH�DSSOLHG�IRU�HDFK�RXWSXW�

&�[�9''��[�I

&� �ORDG�FDSDFLWDQFH��I� �RXWSXW�VZLWFKLQJ�IUHTXHQF\�

0HPRU\ 'HYLFH
6SHFLILFDWLRQ

$'63�����/
7LPLQJ
3DUDPHWHU

7LPLQJ
3DUDPHWHU
'HILQLWLRQ

$GGUHVV VHWXS WR
:ULWH 6WDUW

$GGUHVV 6HWXS WR
:ULWH (QG

$GGUHVV +ROG 7LPH

'DWD 6HWXS 7LPH
'DWD +ROG 7LPH
2( WR 'DWD 9DOLG
$GGUHVV $FFHVV 7LPH

W$6:

W$:
W:5$

W':
W'+
W5''
W$$

$��$��� [06 6HWXS EHIRUH:5
/RZ
$��$��� [06 6HWXS EHIRUH:5
'HDVVHUWHG
$��$��� [06 +ROG EHIRUH :5
/RZ
'DWD 6HWXS EHIRUH :5 +LJK
'DWD +ROG DIWHU :5 +LJK
5' /RZ WR 'DWD 9DOLG
$��$��� [06 WR 'DWD 9DOLG

3DFNDJH θ-$ θ-& θ&$
74)3 7%' 7%' 7%'
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�
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$SULO����� �$'63�����/�3UHOLPLQDU\�'DWD�6KHHW
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
([DPSOH�

,Q�DQ�DSSOLFDWLRQ�ZKHUH�H[WHUQDO�GDWD�PHPRU\�LV�XVHG�DQG�QR�RWKHU�RXWSXWV�DUH�DFWLYH��SRZHU�
GLVVLSDWLRQ�LV�FDOFXODWHG�DV�IROORZV�

$VVXPSWLRQV�

� ([WHUQDO�GDWD�PHPRU\�LV�DFFHVVHG�HYHU\�F\FOH�ZLWK�����RI�WKH�DGGUHVV�SLQV�VZLWFK�
LQJ�

� ([WHUQDO�GDWD�PHPRU\�ZULWHV�RFFXU�HYHU\�RWKHU�F\FOH�ZLWK�����RI�WKH�GDWD�SLQV�
VZLWFKLQJ�

� (DFK�DGGUHVV�DQG�GDWD�SLQ�KDV�D����S)�WRWDO�ORDG�DW�WKH�SLQ�

� 7KH�DSSOLFDWLRQ�RSHUDWHV�DW�9''� �����9�DQG�W&.� ����QV�

7RWDO�3RZHU�'LVVLSDWLRQ� �3,17����&�[�9''
��[�I�

3,17� �LQWHUQDO�SRZHU�GLVVLSDWLRQ�IURP�3RZHU�YV��)UHTXHQF\�JUDSK��)LJXUH�����

�&�[�9''
��[�I��LV�FDOFXODWHG�IRU�HDFK�RXWSXW�

7RWDO�SRZHU�GLVVLSDWLRQ�IRU�WKLV�H[DPSOH�LV�3,17��������P:�
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7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�
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)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
�

)LJXUH�����3RZHU�YV��)UHTXHQF\�7%'

1/tCK  MHz

P
O

W
E

R
 (

P
IN

T
) 

 
m

W
100

110

120

130

140

150

160

170

180

190

2187L POWER, INTERNAL 1, 3, 4

VDD = 3.6V

VDD = 3.3V

VDD = 3.0V

1/fCK  MHz

34

20

14

32

22

18

16

30

26

28

24

12

POWER, IDLE1, 2, 3

P
O

W
E

R
 (

P
ID

L
E
) 

 
m

W

VDD = 3.6V

VDD = 3.3V

VDD = 3.0V

1/fCK  MHz

16

12

28

18

14

26

22

24

20

10

POWER, IDLE n MODES3

IDLE

IDLE (16)

IDLE (128)

P
O

W
E

R
 (

P
ID

L
E

n
) 

 
m

W

VALID FOR ALL TEMPERATURE GRADES.
1POWER REFLECTS DEVICE OPERATING WITH NO OUTPUT LOADS.
2IDLE REFERS TO ADSP-2187L STATE OF OPERATION DURING EXECUTION OF IDLE
 INSTRUCTION. DEASSERTED PINS ARE DRIVEN TO EITHER VDD OR GND.

3TYPICAL POWER DISSIPATION AT 3.3V VDD  AND 25oC EXCEPT WHERE SPECIFIED.

4IDD MEASUREMENT TAKEN WITH ALL INSTRUCTIONS EXECUTING FROM INTERNAL

 MEMORY. 50% OF THE INSTRUCTIONS ARE MULTIFUNCTION (TYPES 1,4,5,12,13,14),
 30% ARE TYPE 2 AND TYPE 6, AND 20% ARE IDLE INSTRUCTIONS.
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7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
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)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
&DSDFLWLYH�/RDGLQJ
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7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�
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$'63�����/�3UHOLPLQDU\�'DWD�6KHHW $SULO�����
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
7(67�&21',7,216

2XWSXW�'LVDEOH�7LPH

2XWSXW�SLQV�DUH�FRQVLGHUHG�WR�EH�GLVDEOHG�ZKHQ�WKH\�KDYH�VWRSSHG�GULYLQJ�DQG�VWDUWHG�D�
WUDQVLWLRQ�IURP�WKH�PHDVXUHG�RXWSXW�KLJK�RU�ORZ�YROWDJH�WR�D�KLJK�LPSHGDQFH�VWDWH��7KH�RXWSXW�
GLVDEOH�WLPH��W',6��LV�WKH�GLIIHUHQFH�RI�W0($685('�DQG�W'(&$<��DV�VKRZQ�LQ�WKH�2XWSXW�(QDEOH�

'LVDEOH�GLDJUDP��7KH�WLPH�LV�WKH�LQWHUYDO�IURP�ZKHQ�D�UHIHUHQFH�VLJQDO�UHDFKHV�D�KLJK�RU�ORZ�
YROWDJH�OHYHO�WR�ZKHQ�WKH�RXWSXW�YROWDJHV�KDYH�FKDQJHG�E\�����9�IURP�WKH�PHDVXUHG�RXWSXW�
KLJK�RU�ORZ�YROWDJH�

7KH�GHFD\�WLPH��W'(&$<��LV�GHSHQGHQW�RQ�WKH�FDSDFLWLYH�ORDG��&/��DQG�WKH�FXUUHQW�ORDG��L/��RQ�

WKH�RXWSXW�SLQ��,W�FDQ�EH�DSSUR[LPDWHG�E\�WKH�IROORZLQJ�HTXDWLRQ�

IURP�ZKLFK

W',6� �W0($685('���W'(&$<

LV�FDOFXODWHG��,I�PXOWLSOH�SLQV��VXFK�DV�WKH�GDWD�EXV��DUH�GLVDEOHG��WKH�PHDVXUHPHQW�YDOXH�LV�WKDW�
RI�WKH�ODVW�SLQ�WR�VWRS�GULYLQJ�

)LJXUH������9ROWDJH�5HIHUHQFH�/HYHOV�IRU�$&�0HDVXUHPHQWV
�([FHSW 2XWSXW (QDEOH�'LVDEOH�

tDECAY
CL 0.5V•

iL
������������������������=

1.5V

2.0V

INPUT

OUTPUT 1.5V

0.8V
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�

��



$SULO����� �$'63�����/�3UHOLPLQDU\�'DWD�6KHHW
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
2XWSXW�(QDEOH�7LPH

2XWSXW�SLQV�DUH�FRQVLGHUHG�WR�EH�HQDEOHG�ZKHQ�WKDW�KDYH�PDGH�D�WUDQVLWLRQ�IURP�D�KLJK�
LPSHGDQFH�VWDWH�WR�ZKHQ�WKH\�VWDUW�GULYLQJ��7KH�RXWSXW�HQDEOH�WLPH��W(1$��LV�WKH�LQWHUYDO�IURP�

ZKHQ�D�UHIHUHQFH�VLJQDO�UHDFKHV�D�KLJK�RU�ORZ�YROWDJH�OHYHO�WR�ZKHQ�WKH�RXWSXW�KDV�UHDFKHG�D�
VSHFLILHG�KLJK�RU�ORZ�WULS�SRLQW��DV�VKRZQ�LQ�WKH�2XWSXW�(QDEOH�'LVDEOH�GLDJUDP��,I�PXOWLSOH�
SLQV��VXFK�DV�WKH�GDWD�EXV��DUH�HQDEOHG��WKH�PHDVXUHPHQW�YDOXH�LV�WKDW�RI�WKH�ILUVW�SLQ�WR�VWDUW�
GULYLQJ

)LJXUH�����2XWSXW�(QDEOH�'LVDEOH

)LJXUH�����(TXLYDOHQW�'HYLFH�/RDGLQJ�IRU�$&�0HDVXUHPHQWV�

�,QFOXGLQJ $OO )L[WXUHV�

2.0V

1.0V

tENA

REFERENCE
SIGNAL

OUTPUT

tDECAY

VOH
(MEASURED)

OUTPUT STOPS
DRIVING

OUTPUT STARTS
DRIVING

tDIS

tMEASURED

VOL
(MEASURED)

VOH (MEASURED)   0.5V

VOL (MEASURED) +0.5V

HIGH-IMPEDANCE STATE. TEST CONDITIONS
CAUSE

THIS VOLTAGE LEVEL TO BE APPROXIMATELY
1.5V.

VOH
(MEASURED)

VOL
(MEASURED)

TO
OUTPUT

PIN

50pF

+1.5V

IOH

I OL
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�
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$'63�����/�3UHOLPLQDU\�'DWD�6KHHW $SULO�����
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
7,0,1*�3$5$0(7(56�$'63�����/

&ORFN�6LJQDOV�DQG�5HVHW

�$SSOLHV DIWHU SRZHU�XS VHTXHQFH LV FRPSOHWH� ,QWHUQDO SKDVH ORFN ORRS UHTXLUHV QR PRUH WKDQ ���� &/.,1 F\FOHV DVVXPLQJ VWDEOH &/.,1 �QRW LQFOXGLQJ FU\VWDO RV�

FLOODWRU VWDUW�XS WLPH�

)LJXUH�����&ORFN�6LJQDOV

3DUDPHWHU 0LQ 0D[ 8QLW

&ORFN 6LJQDOV DQG 5HVHW

7LPLQJ 5HTXLUHPHQWV�

W&., &/.,1 3HULRG

W&.,/ &/.,1 :LGWK /RZ

W&.,+ &/.,1 :LGWK +LJK

6ZLWFKLQJ &KDUDFWHULVWLFV�

W&./ &/.287 :LGWK /RZ

W&.+ &/.287 :LGWK +LJK

W&.2+ &/.,1 +LJK WR &/.287 +LJK

&RQWURO 6LJQDOV

7LPLQJ 5HTXLUHPHQWV�

W563 5(6(7 :LGWK /RZ

W06 0RGH 6HWXS %HIRUH 5(6(7 +LJK

W0+ 0RGH 6HWXS $IWHU 5(6(7 +LJK
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tMH

PF(3:0)*

RESET

tMS

*PF3 is MODE D, PF2 is Mode C, PF1 is Mode B, PF0 is Mode A

CLKIN

CLKOUT

tCKIL

tCKOH

tCKH

tCKL

tCKI

tCKIH
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�
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$SULO����� �$'63�����/�3UHOLPLQDU\�'DWD�6KHHW
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
7,0,1*�3$5$0(7(56�$'63�����/

,QWHUUXSWV�DQG�)ODJV

127(6
�,I ,54[ DQG ), LQSXWV PHHW W,)6 DQG W,)+ VHWXS�KROG UHTXLUHPHQWV� WKH\ ZLOO EH UHFRJQL]HG GXULQJ WKH FXUUHQW FORFN F\FOH� RWKHUZLVH WKH VLJQDOV ZLOO EH UHFRJQL]HG RQ

WKH IROORZLQJ F\FOH� �5HIHU WR ,QWHUUXSW &RQWUROOHU 2SHUDWLRQ§ LQ WKH 3URJUDP &RQWURO FKDSWHU RI WKH $'63����� )DPLO\ 8VHU©V 0DQXDO IRU IXUWKHU LQIRUPDWLRQ RQ

LQWHUUXSW VHUYLFLQJ��
�(GJH�VHQVLWLYH LQWHUUXSWV UHTXLUH SXOVH ZLGWKV JUHDWHU WKDQ ��QV� OHYHO�VHQVLWLYH LQWHUUXSWV PXVW EH KHOG ORZ XQWLO VHUYLFHG�
�,54[  ,54�� ,54�� ,54�� ,54/�� ,54/�� ,54/(�
�3)[  3)�� 3)�� 3)�� 3)�� 3)�� 3)�� 3)�� 3)��

�)ODJ 2XWSXWV  3)[� )/�� )/�� )/�� )ODJBRXW��

)LJXUH�����,QWHUUXSWV�DQG�)ODJV

3DUDPHWHU 0LQ 0D[ 8QLW

,QWHUUXSWV DQG )ODJ

7LPLQJ 5HTXLUHPHQWV�

W,)6 ,54[� ),� RU 3)[ 6HWXS EHIRUH &/.287 /RZ�� �� �� �

W,)+ ,54[� ),� RU 3)[ +ROG DIWHU &/.287 +LJK�� �� �� �

6ZLWFKLQJ &KDUDFWHULVWLFV�

W)2+ )ODJ 2XWSXW +ROG DIWHU &/.287 /RZ�

W)2' )ODJ 2XWSXW 'HOD\ IURP &/.287 /RZ�
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 100-Lead TQFP Pinout

Top View (pins down)
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'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�

��



$'63�����/�3UHOLPLQDU\�'DWD�6KHHW $SULO�����
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
7KH�$'63�����/�SDFNDJH�SLQRXW�LV�VKRZQ�LQ�WKH�WDEOH�EHORZ��3LQ�QDPHV�LQ�EROG�WH[W�UHSODFH�
WKH�SODLQ�WH[W�QDPHG�IXQFWLRQV�ZKHQ�0RGH�&� ����$���VLJQ�VHSDUDWHV�WZR�IXQFWLRQV�ZKHQ�HLWKHU�
IXQFWLRQ�FDQ�EH�DFWLYH�IRU�HLWKHU�PDMRU�,�2�PRGH��6LJQDOV�HQFORVHG�LQ�EUDFNHWV�>�@�DUH�VWDWH�ELWV�
ODWFKHG�IURP�WKH�YDOXH�RI�WKH�SLQ�DW�WKH�GHDVVHUWLRQ�RI�5(6(7��

74)3

1XPEHU

3LQ

1DPH

74)3

1XPEHU

3LQ

1DPH

74)3

1XPEHU

3LQ

1DPH

74)3

1XPEHU

3LQ

1DPH

� $� � ,$'� �� ,54( � 3)� �� (%5 �� '��

� $� � ,$'� �� ,54/� � 3)� �� %5 �� '��

� *1' �� *1' �� (%* �� '��

� $� � ,$'� �� ,54/� � 3)� �� %* �� '��

� $� � ,$'� �� ,54� � 3)� �� '� � ,$'�� �� *1'

� $� � ,$'� �� '7� �� '� � ,$'�� �� '��

� $� � ,$'� �� 7)6� �� '� � ,$'�� �� '��

� $�� � ,$'� �� 5)6� �� '� � ,$&. �� '��

� $�� � ,$'�� �� '5� �� 9'' �� '��

�� $�� � ,$'�� �� 6&/.� �� *1' �� )/�

�� $�� � ,$'�� �� 9'' �� '� � ,6 �� )/�

�� *1' �� '7� �� '� � ,$/ �� )/�

�� &/.,1 �� 7)6� �� '� � ,5' �� 3)� >0RGH '@

�� ;7$/ �� 5)6� �� '� � ,:5 �� 3)� >0RGH &@

�� 9'' �� '5� �� '� �� 9''

�� &/.287 �� *1' �� *1' �� 3:'

�� *1' �� 6&/.� �� 9'' �� *1'

�� 9'' �� (5(6(7 �� '� �� 3)� >0RGH %@

�� :5 �� 5(6(7 �� '�� �� 3)� >0RGH $@

�� 5' �� (06 �� '�� �� %*+

�� %06 �� (( �� *1' �� 3:'$&.

�� '06 �� (&/. �� '�� �� $�

�� 306 �� (/287 �� '�� �� $��,$'�

�� ,206 �� (/,1 �� '�� �� $� � ,$'�

�� &06 �� (,17 �� '�� ��� $� � ,$'�
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�

��



$SULO����� �$'63�����/�3UHOLPLQDU\�'DWD�6KHHW
)RU�FXUUHQW�LQIRUPDWLRQ�FRQWDFW�$QDORJ�'HYLFHV�DW���������������
287/,1(�',0(16,216

'LPHQVLRQV�VKRZQ�LQ�PLOOLPHWHUV�DQG�LQFKHV��

����/HDG�0HWULF�7KLQ�3ODVWLF�4XDG�)ODWSDFN

25'(5,1*�*8,'(

35,17('�,1�86$

3DUW 1XPEHU $PELHQW

7HPSHUDWXUH

5DQJH

,QVWUXFWLRQ

5DWH

3DFNDJH

'HVFULSWLRQ

3DFNDJH

2SWLRQ

$'63�����/.67����[

$'63�����/%67����[

$'63�����/.67����[

$'63�����/%67����[

$'63�����/.67����[

$'63�����/%67����[

��& WR ����&

����& WR ����&

��& WR ����&

����& WR ����&

��& WR ����&

����& WR ����&

����

����

����

����

����

����

����/HDG 74)3

����/HDG 74)3

����/HDG 74)3

����/HDG 74)3

����/HDG 74)3

����/HDG 74)3

67����

67����

67����

67����

67����

67����

SEATING
PLANE

0.024 (0.75)

0.022 (0.60)

0.020 (0.50)

0.063 (1.60) MAX

12°
TYP

0.007 (0.177)

0.005 (0.127) TYP

0.003 (0.077)

6° ± 4°

0°  10°

0.004
(0.102)

MAX LEAD
COPLANARITY

TOP VIEW
(PINS DOWN)

1

25
26

51
50

75

100 76

0.010(0.27)

0.009(0.22) TYP

0.006(0.17)

0.640 (16.25)

0.630 (16.00)

0.620 (15.75)

TYP SQ

0.555 (14.05)

0.551 (14.00)

0.547 (13.90)

TYP SQ

 0.020 (0.50)
BSC

0.476 (12.10)

0.474 (12.05)

0.472 (12.00)
 TYP SQ

LEAD WIDTH

LEAD PITCH

INCHES (MILLIMETERS)

TYP
7KLV LQIRUPDWLRQ DSSOLHV WR D SURGXFW XQGHU GHYHORSPHQW� ,WV FKDUDFWHULVWLFV DQG VSHFLILFDWLRQV DUH VXEMHFW WR FKDQJH ZLWKRXW QRWLFH� $QDORJ
'HYLFHV DVVXPHV QR REOLJDWLRQ UHJDUGLQJ IXWXUH PDQXIDFWXULQJ XQOHVV RWKHUZLVH DJUHHG WR LQ ZULWLQJ�

��


	heading1 - 
	heading1 - FEATURES
	heading3 - General note

	heading1 - GENERAL DESCRIPTION
	heading1 - Development System
	heading1 - ARCHITECTURE OVERVIEW
	heading2 - Pin Descriptions
	heading3 - Common Mode Pins


	heading1 - LOW POWER OPERATION
	heading1 - System Interface
	heading2 - Clock Signals
	heading2 - Reset
	heading2 - Modes of Operation
	heading2 - Setting Memory Mode

	heading1 - Memory Architecture
	heading2 - Program Memory

	heading1 - Data Memory
	heading2 - Bootstrap Loading (Booting)
	heading2 - Bus Request & Bus Grant

	heading1 - BIASED ROUNDING
	heading2 - Instruction Set Description

	heading1 - Designing An EZ-ICE-Compatible System
	heading1 - PM, DM, BM, IOM, & CM
	heading1 - ADSP-2187L–electrical SPECIFICATIONs
	heading1 - ELECTRICAL CHARACTERISTICS
	heading1 - ABSOLUTE MAXIMUM RATINGS*
	heading1 - ADSP-2187L TIMING PARAMETERS
	heading1 - POWER DISSIPATION
	heading2 - TEST CONDITIONS
	heading2 - 100-Lead TQFP Package Pinout
	heading2 - OUTLINE DIMENSIONS


