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Product Description

7KH�,3�8QLGLJ�,�(�LV�SDUW�RI�WKH�,QGXVWU\3DFN70�IDPLO\�RI�PRGXODU�,�2�FRPSRQHQWV���,W�SURYLGHV���
OLQHV�RI�GLJLWDO�,�2��ZLWK�DQ\�OLQH�FDSDEOH�RI�JHQHUDWLQJ�DQ�LQWHUUXSW���$OO�WKH�,�2�OLQHV�IHDWXUH
*UHHQ6SULQJ
V�XQLTXH�/LQH6DIH�HOHFWURVWDWLF�GLVFKDUJH��(6'��SURWHFWLRQ�FLUFXLW��PDNLQJ�WKH�,3�LGHDOO\
VXLWHG�IRU�UXJJHG�LQGXVWULDO�DSSOLFDWLRQV���(DFK�OLQH�PD\�EH�G\QDPLFDOO\�DQG�LQGLYLGXDOO\�FRQILJXUHG
IRU�HLWKHU�LQSXW�RU�RXWSXW���%RWK�LQWHUQDO�UHDG�EDFN�DQG�GLUHFW�UHDG�UHJLVWHUV�DUH�SURYLGHG�IRU�HDVH�RI
VRIWZDUH�GHYHORSPHQW������ELW�ZRUG�DQG���ELW�E\WH�RSHUDWLRQV�DUH�VXSSRUWHG���7KH�,3�8QLGLJ�,�(�LV
SLQ�DQG�VRIWZDUH�FRPSDWLEOH�ZLWK�WKH�,3�8QLGLJ�(�,QGXVWU\3DFN70�

7KH�,3�8QLGLJ�,�(�FRQIRUPV�WR�WKH�,QGXVWU\�3DFN�,QWHUIDFH�6SHFLILFDWLRQ���7KLV�JXDUDQWHHV
FRPSDWLELOLW\�ZLWK�PXOWLSOH�6XSSRUW�0RGXOHV���%HFDXVH�WKH�,3V�PD\�EH�PRXQWHG�RQ�GLIIHUHQW�IRUP
IDFWRUV��ZKLOH�PDLQWDLQLQJ�SOXJ�DQG�VRIWZDUH�FRPSDWLELOLW\��V\VWHP�SURWRW\SLQJ�PD\�EH�GRQH�RQ�RQH
6XSSRUW�0RGXOH�ZLWK�ILQDO�V\VWHP�LPSOHPHQWDWLRQ�RQ�D�GLIIHUHQW�RQH�

7KH�LQGXVWU\�VWDQGDUG����SLQ�LQWHUIDFH�FDEOH�PD\�EH�WHUPLQDWHG�LQ�D�VFUHZ�WHUPLQDO�EORFN��DQ�2372�
��70�'LUHFW�,�2�,QWHUIDFH�0RGXOH��RU�XVHU�GHWHUPLQHG�KDUGZDUH���$OWHUQDWH�JURXQGV�RQ�WKLV�FDEOH
DVVXUH�UHOLDEOH�VLJQDOV�

7KH�LQWHUUXSW�ODWFK�FLUFXLWV�DUH�HGJH�VHQVLWLYH�ZLWK�SURJUDPPDEOH�SRODULW\�DQG�DUH�FRQWUROOHG�WKURXJK
WKH�IROORZLQJ�ILYH����ELW�UHJLVWHUV���LQWHUUXSW�SHQGLQJ��LQWHUUXSW�UHTXHVW��LQWHUUXSW�SRODULW\��LQWHUUXSW
HQDEOH��DQG�LQWHUUXSW�FOHDU���(DFK�OLQH�FRUUHVSRQGV�WR�RQH�ELW�LQ�HDFK�RI�WKH�UHJLVWHUV��PDNLQJ
SURJUDPPLQJ�XQLIRUP�DQG�VLPSOH���7KLV�DUFKLWHFWXUH�DOVR�SUHYHQWV�WKH�ORVV�RI�DQ�HYHQW�GXULQJ�WKH
H[HFXWLRQ�RI�WKH�LQWHUUXSW�VHUYLFH�URXWLQH�

:ULWLQJ�D�RQH�WR�DQ\�OLQH�WXUQV�RII�WKH�RXWSXW�GULYHU��DOORZLQJ�D�SDVVLYH�SXOO�XS�UHVLVWRU�WR�VHW�WKH�OLQH
WR�D�ORJLF�KLJK���:ULWLQJ�D�]HUR�WR�DQ\�OLQH�WXUQV�RQ�WKH�GULYHU��GULYLQJ�WKH�OLQH�WR�D�ORJLF�ORZ���)RU�LQSXW
XVH��D�RQH�LV�ZULWWHQ�WR�WKH�FRUUHVSRQGLQJ�OLQH���WKLV�LV�WKH�SRZHU�XS�GHIDXOW���)RU�RXWSXW�XVH��WKH
ELQDU\�YDOXH�GHVLUHG�LV�ZULWWHQ�WR�WKH�FRUUHVSRQGLQJ�OLQH�

7ZR�VHSDUDWH�ORFDWLRQV�LQ�,�2�VSDFH�DUH�SURYLGHG�IRU�HDFK�VLJQDO�OLQH���7KH�ILUVW�ORFDWLRQ�LV�XVHG�WR�VHW
WKH�RXWSXW�VWDWH�DQG�DOVR�WR�UHDG�EDFN�WKH�ZULWWHQ�YDOXH�DW�WKH�LQWHUQDO�ODWFK���7KLV�UHDG�EDFN�IXQFWLRQ
LV�YDOXDEOH�WR�VXSSRUW�ELW�RSHUDWLRQV��ZKLFK�DUH�LPSOHPHQWHG�E\�SURFHVVRUV�DV�UHDG�PRGLI\�ZULWH
F\FOHV����,W�LV�DOVR�XVHIXO�LQ�GHEXJJLQJ��PDNLQJ�LW�SRVVLEOH�WR�REVHUYH�GLUHFWO\�WKH�ODVW�ZULWWHQ�YDOXH�WR
WKH�SRUW���7KH�VHFRQG�ORFDWLRQ�LV�WKH�GLUHFW�UHDG�SRUW��ZKLFK�LV�DOZD\V�XVHG�IRU�UHDGLQJ�LQSXW�YDOXHV�
7KLV�UHJLVWHU�PD\�DOVR�EH�XVHG�WR�YHULI\�WKH�FRUUHFW�ORJLF�VLJQDO�LV�DFWXDOO\�RQ�WKH�LQWHUIDFH�FDEOH�

)LJXUH���VKRZV�D�EORFN�GLDJUDP�RI�WKH�,3�8QLGLJ�,�(�
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ID PROM

I/P Bus 
Interface

LineSafe 
ESD 

Circuit

Output 
Register 1

Input 
Register 1

Output 
Register 24

Input 
Register 24

I/O 1

I/O 24

Xilinx FPGAs

LineSafe 
ESD 

Circuit

Interrupt 
Control 

Registers

Interrupt 
Register 1

Interrupt 
Register 24

�����)LJXUH�������6LPSOLILHG�%ORFN�'LDJUDP
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VMEbus Addressing
,3�8QLGLJ�,�(�QRUPDOO\�LV�DFFHVVHG�RQH�ZRUG�DW�D�WLPH�LQ�WKH�KRVW
V�,�2�VSDFH���$OWHUQDWLYHO\��E\WH�RU
ORQJ�ZRUG�DFFHVVHV�PD\�EH�XVHG���,I�ORQJ�ZRUGV�DUH�XVHG��WKH�KRVW��RU�VXSSRUW�PRGXOH��PXVW�PDS����
ELW�ORQJ�ZRUGV�LQWR�WZR����ELW�F\FOHV���7KLV�LV�FRPPRQ�IRU�������DQG�������LPSOHPHQWDWLRQ�RI�WKH
,�2�VSDFH�

Standard Word Access, I/O Space

EDVH����� ZRUG ZULWH 2XWSXW�OLQHV��³��
EDVH����� ZRUG ZULWH 2XWSXW�OLQHV���³��

EDVH����� ZRUG UHDG 5HDG�EDFN�OLQHV��³��
EDVH����� ZRUG UHDG 5HDG�EDFN�OLQHV���³��

EDVH����� ZRUG UHDG 'LUHFW�UHDG�OLQHV��³��
EDVH����� ZRUG UHDG 'LUHFW�UHDG�OLQHV���³��

EDVH������ ZRUG UHDG�ZULWH ,QWHUUXSW�9HFWRU�5HJLVWHU

EDVH������ ZRUG UHDG�ZULWH ,QWHUUXSW�(QDEOH�5HJLVWHU�OLQHV��³��
EDVH������ ZRUG UHDG�ZULWH ,QWHUUXSW�(QDEOH�5HJLVWHU�OLQHV���³��

EDVH������ ZRUG UHDG�ZULWH ,QWHUUXSW�3RODULW\�5HJLVWHU�OLQHV��³��
EDVH������ ZRUG UHDG�ZULWH ,QWHUUXSW�3RODULW\�5HJLVWHU�OLQHV���³��

EDVH�����$ ZRUG ZULWH ,QWHUUXSW�&OHDU�5HJLVWHU�OLQHV��³��
EDVH�����& ZRUG ZULWH ,QWHUUXSW�&OHDU�5HJLVWHU�OLQHV���³��

EDVH�����$ ZRUG UHDG ,QWHUUXSW�3HQGLQJ�5HJLVWHU�OLQHV��³��
EDVH�����& ZRUG UHDG ,QWHUUXSW�3HQGLQJ�5HJLVWHU�OLQHV���³��

)LJXUH�������90(�%XV�$GGUHVVLQJ��:RUG�$FFHVV

(DFK�,�2�OLQH�FRUUHVSRQGV�WR�RQH�ELW�LQ�HDFK�UHJLVWHU�H[FHSW�WKH�,QWHUUXSW�9HFWRU�5HJLVWHU���7KH
IROORZLQJ�PDS�VKRZV�WKH�ELW�FRUUHVSRQGHQFH�IRU�ZRUG�DFFHVVHV�

Bit map of words at base + $0, base + $4, base + $12,
base + $16 and base + $1A

'DWD�%LW�� �� �� �� �� �� �� � � � � � � � � � �
,�2�/LQH� �� �� �� �� �� �� �� � � � � � � � � �

Bit map of words at base + $2, base + $6, base + $14,
base + $18 and base + $1C

'DWD�%LW�� �� �� �� �� �� �� � � � � � � � � � �
,�2�/LQH� � � � � � � � � �� �� �� �� �� �� �� ��

1RWH��GDWD�LQ�ELWV����WKURXJK���DUH�LJQRUHG�LQ�ZULWHV��UHDG�DV����V�
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Bit map of the Interrupt Vector Register at base + $10

'DWD�%LW�� �� �� �� �� �� �� � � � � � � � � � �
9HF��%LW� � � � � � � � � � � � � � � � �

1RWH��GDWD�LQ�ELWV����WKURXJK���DUH�LJQRUHG�LQ�ZULWHV��UHDG�DV����V�

Alternate Byte Access, I/O Space

EDVH����� E\WH ZULWH 2XWSXW�OLQHV��³��
EDVH����� E\WH ZULWH 2XWSXW�OLQHV��³�
EDVH����� E\WH ZULWH 2XWSXW�OLQHV���³��

EDVH����� E\WH UHDG 5HDG�EDFN�OLQHV��³��
EDVH����� E\WH UHDG 5HDG�EDFN�OLQHV��³�
EDVH����� E\WH UHDG 5HDG�EDFN�OLQHV���³��

EDVH����� E\WH UHDG 'LUHFW�UHDG�OLQHV��³��
EDVH����� E\WH UHDG 'LUHFW�UHDG�OLQHV��³�
EDVH����� E\WH UHDG 'LUHFW�UHDG�OLQHV���³��

EDVH������ E\WH UHDG�ZULWH ,QWHUUXSW�9HFWRU�5HJLVWHU

EDVH������ E\WH UHDG�ZULWH ,QWHUUXSW�(QDEOH�5HJLVWHU�OLQHV��³��
EDVH������ E\WH UHDG�ZULWH ,QWHUUXSW�(QDEOH�5HJLVWHU�OLQHV��³�
EDVH������ E\WH UHDG�ZULWH ,QWHUUXSW�(QDEOH�5HJLVWHU�OLQHV���³��

EDVH������ E\WH UHDG�ZULWH ,QWHUUXSW�3RODULW\�5HJLVWHU�OLQHV��³��
EDVH������ E\WH UHDG�ZULWH ,QWHUUXSW�3RODULW\�5HJLVWHU�OLQHV��³�
EDVH������ E\WH UHDG�ZULWH ,QWHUUXSW�3RODULW\�5HJLVWHU�OLQHV���³��

EDVH�����$ E\WH ZULWH ,QWHUUXSW�&OHDU�5HJLVWHU�OLQHV��³��
EDVH�����% E\WH ZULWH ,QWHUUXSW�&OHDU�5HJLVWHU�OLQHV��³�
EDVH�����' E\WH ZULWH ,QWHUUXSW�&OHDU�5HJLVWHU�OLQHV���³��

EDVH�����$ E\WH UHDG ,QWHUUXSW�3HQGLQJ�5HJLVWHU�OLQHV��³��
EDVH�����% E\WH UHDG ,QWHUUXSW�3HQGLQJ�5HJLVWHU�OLQHV��³�
EDVH�����' E\WH UHDG ,QWHUUXSW�3HQGLQJ�5HJLVWHU�OLQHV���³��

)LJXUH�������90(�%XV�$GGUHVVLQJ��%\WH�$FFHVV

(DFK�,�2�OLQH�FRUUHVSRQGV�WR�RQH�ELW�LQ�HDFK�UHJLVWHU�H[FHSW�WKH�,QWHUUXSW�9HFWRU�5HJLVWHU���7KH
IROORZLQJ�PDS�VKRZV�WKH�ELW�FRUUHVSRQGHQFH�IRU�E\WH�DFFHVVHV�

Bit map of bytes at base + $1, base + $5, base + $13,
base + $17 and base + $1B

'DWD�%LW�� � � � � � � � �
,�2�/LQH� � � � � � � � �
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Bit map of bytes at base + $0, base + $4, base + $12,
base + $16 and base + $1A

'DWD�%LW�� � � � � � � � �
,�2�/LQH� �� �� �� �� �� �� �� �

Bit map of bytes at base + $3, base + $7, base + $15,
base + $19 and base + $1D

'DWD�%LW�� � � � � � � � �
,�2�/LQH� �� �� �� �� �� �� �� ��

Bit map of the Interrupt Vector Register at base + $11

'DWD�%LW�� � � � � � � � �
9HF��%LW� � � � � � � � �

Alternate Long Word Access, I/O Space

���EDVH����� ORQJ� ZULWH 2XWSXW�OLQHV��³��

EDVH����� ORQJ UHDG 5HDG�EDFN�OLQHV��³��

EDVH����� ORQJ UHDG 'LUHFW�UHDG�OLQHV��³��

EDVH������ ORQJ UHDG�ZULWH ,QWHUUXSW�9HFWRU�5HJLVWHU

EDVH������ ORQJ UHDG�ZULWH ,QWHUUXSW�(QDEOH�5HJLVWHU�OLQHV��³��

EDVH������ ORQJ UHDG�ZULWH ,QWHUUXSW�3RODULW\�5HJLVWHU�OLQHV��³��

EDVH�����$ ORQJ ZULWH ,QWHUUXSW�&OHDU�5HJLVWHU�OLQHV��³��

EDVH�����$ ORQJ UHDG ,QWHUUXSW�3HQGLQJ�5HJLVWHU�OLQHV��³��

)LJXUH�������90(�%XV�$GGUHVVLQJ��/RQJ�:RUG�$FFHVV

(DFK�,�2�OLQH�FRUUHVSRQGV�WR�RQH�ELW�LQ�HDFK�UHJLVWHU�H[FHSW�WKH�,QWHUUXSW�9HFWRU�5HJLVWHU���7KH
IROORZLQJ�PDS�VKRZV�WKH�ELW�FRUUHVSRQGHQFH�IRU�ORQJ�ZRUG�DFFHVVHV�

Bit map of long words at base + $0, base + $4, base + $12, base + $16
and base + $1A

'DWD�%LW�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
,�2�/LQH� �� �� �� �� �� �� �� � � � � � � � � �

'DWD�%LW�� �� �� �� �� �� �� � � � � � � � � � �
,�2�/LQH� � � � � � � � � �� �� �� �� �� �� �� ��
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1RWH��GDWD�LQ�ELWV����WKURXJK���DUH�LJQRUHG�LQ�ZULWHV��UHDG�DV����V�

Bit map of long word at base + $10

'DWD�%LW�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
9HF��%LW� � � � � � � � � � � � � � � � �

'DWD�%LW�� �� �� �� �� �� �� � � � � � � � � � �
9HF��%LW� � � � � � � � � � � � � � � � �

1RWH��GDWD�LQ�ELWV����WKURXJK���DUH�LJQRUHG�LQ�ZULWHV��UHDG�DV����V�
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NuBus Addressing
1X%XV�DGGUHVVLQJ�UHTXLUHV�FRPSXWLQJ�WKH�DGGUHVV�IURP�WKH�E\WH�DGGUHVVHV�JLYHQ�DERYH�XQGHU
90(EXV�$GGUHVVLQJ��7KH�IRUPXOD�LV�

1X%XV�E\WH�DGGUHVV� ��90(EXV�E\WH�DGGUHVV�
����²��

$OO�E\WH�GDWD�LV�VWLOO�WUDQVIHUUHG�RQ�GDWD�OLQHV�'���'��

:RUG�DGGUHVVHV�RQ�WKH�1X%XV�DUH�WKH�VDPH�DV�IRU�90(��:RUG�GDWD�LV�WUDQVIHUUHG�RQ�GDWD�OLQHV
'����'��
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ISA (IBM PC-AT) Addressing
%RWK�ZRUG�DQG�E\WH�DGGUHVV�PRGHV�DUH�VXSSRUWHG�E\�WKH�,3�8QLGLJ�,�(���7KH�DFWXDO�DSSOLFDWLRQ�ZLOO
GHSHQG�RQ�WKH�FDUULHU�FDUG���6HH�WKH�FDUULHU�FDUG�PDQXDO�IRU�GHWDLOV�

Standard Word Access, I/O Space

EDVH����� ZRUG ZULWH 2XWSXW�OLQHV��³��
EDVH����� ZRUG ZULWH 2XWSXW�OLQHV���³��

EDVH����� ZRUG UHDG 5HDG�EDFN�OLQHV��³��
EDVH����� ZRUG UHDG 5HDG�EDFN�OLQHV���³��

EDVH����� ZRUG UHDG 'LUHFW�UHDG�OLQHV��³��
EDVH����� ZRUG UHDG 'LUHFW�UHDG�OLQHV���³��

EDVH������ ZRUG UHDG�ZULWH ,QWHUUXSW�9HFWRU�5HJLVWHU

EDVH������ ZRUG UHDG�ZULWH ,QWHUUXSW�(QDEOH�5HJLVWHU�OLQHV��³��
EDVH������ ZRUG UHDG�ZULWH ,QWHUUXSW�(QDEOH�5HJLVWHU�OLQHV���³��

EDVH������ ZRUG UHDG�ZULWH ,QWHUUXSW�3RODULW\�5HJLVWHU�OLQHV��³��
EDVH������ ZRUG UHDG�ZULWH ,QWHUUXSW�3RODULW\�5HJLVWHU�OLQHV���³��

EDVH�����$ ZRUG ZULWH ,QWHUUXSW�&OHDU�5HJLVWHU�OLQHV��³��
EDVH�����& ZRUG ZULWH ,QWHUUXSW�&OHDU�5HJLVWHU�OLQHV���³��

EDVH�����$ ZRUG UHDG ,QWHUUXSW�3HQGLQJ�5HJLVWHU�OLQHV��³��
EDVH�����& ZRUG UHDG ,QWHUUXSW�3HQGLQJ�5HJLVWHU�OLQHV���³��

�)LJXUH�������,6$�%XV�$GGUHVVLQJ��:RUG�$FFHVV

(DFK�,�2�OLQH�FRUUHVSRQGV�WR�RQH�ELW�LQ�HDFK�UHJLVWHU�H[FHSW�WKH�,QWHUUXSW�9HFWRU�5HJLVWHU���7KH
IROORZLQJ�PDS�VKRZV�WKH�ELW�FRUUHVSRQGHQFH�IRU�ZRUG�DFFHVVHV�

Bit map of words at base + $0, base + $4, base + $12, base + $16 and
base + $1A

'DWD�%LW�� �� �� �� �� �� �� � � � � � � � � � �
,�2�/LQH� �� �� �� �� �� �� �� � � � � � � � � �

Bit map of words at base + $2, base + $6, base + $14, base + $18 and
base + $1C

'DWD�%LW�� �� �� �� �� �� �� � � � � � � � � � �
,�2�/LQH� � � � � � � � � �� �� �� �� �� �� �� ��

1RWH��GDWD�LQ�ELWV����WKURXJK���DUH�LJQRUHG�LQ�ZULWHV��UHDG�DV����V�
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Bit map of the Interrupt Vector Register at base + $10

'DWD�%LW�� �� �� �� �� �� �� � � � � � � � � � �
9HF��%LW� � � � � � � � � � � � � � � � �

1RWH��GDWD�LQ�ELWV����WKURXJK���DUH�LJQRUHG�LQ�ZULWHV��UHDG�DV����V�

Alternate Byte Access, I/O Space

EDVH����� E\WH ZULWH 2XWSXW�/LQHV��³�
EDVH����� E\WH ZULWH 2XWSXW�/LQHV��³��
EDVH����� E\WH ZULWH 2XWSXW�/LQHV���³��

EDVH����� E\WH UHDG 5HDG�EDFN�/LQHV��³�
EDVH����� E\WH UHDG 5HDG�EDFN�/LQHV��³��
EDVH����� E\WH UHDG 5HDG�EDFN�/LQHV���³��

EDVH����� E\WH UHDG 'LUHFW�5HDG�/LQHV��³�
EDVH����� E\WH UHDG 'LUHFW�5HDG�/LQHV��³��
EDVH����� E\WH UHDG 'LUHFW�5HDG�/LQHV���³��

EDVH������ E\WH UHDG�ZULWH ,QWHUUXSW�9HFWRU�5HJLVWHU

EDVH������ E\WH UHDG�ZULWH ,QWHUUXSW�(QDEOH�5HJLVWHU�OLQHV��³�
EDVH������ E\WH UHDG�ZULWH ,QWHUUXSW�(QDEOH�5HJLVWHU�OLQHV��³��
EDVH������ E\WH UHDG�ZULWH ,QWHUUXSW�(QDEOH�5HJLVWHU�OLQHV���³��

EDVH������ E\WH UHDG�ZULWH ,QWHUUXSW�3RODULW\�5HJLVWHU�OLQHV��³�
EDVH������ E\WH UHDG�ZULWH ,QWHUUXSW�3RODULW\�5HJLVWHU�OLQHV��³��
EDVH������ E\WH UHDG�ZULWH ,QWHUUXSW�3RODULW\�5HJLVWHU�OLQHV���³��

EDVH�����$ E\WH ZULWH ,QWHUUXSW�&OHDU�5HJLVWHU�OLQHV��³�
EDVH�����% E\WH ZULWH ,QWHUUXSW�&OHDU�5HJLVWHU�OLQHV��³��
EDVH�����& E\WH ZULWH ,QWHUUXSW�&OHDU�5HJLVWHU�OLQHV���³��

EDVH�����$ E\WH UHDG ,QWHUUXSW�3HQGLQJ�5HJLVWHU�OLQHV��³�
EDVH�����% E\WH UHDG ,QWHUUXSW�3HQGLQJ�5HJLVWHU�OLQHV��³��
EDVH�����& E\WH UHDG ,QWHUUXSW�3HQGLQJ�5HJLVWHU�OLQHV���³��

)LJXUH�������,6$�%XV�$GGUHVVLQJ��%\WH�$FFHVV

Bit map of bytes at base + $0, base + $4, base + $12,
base + $16 and base + $1A

'DWD�%LW�� � � � � � � � �
,�2�/LQH� � � � � � � � �
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Bit map of bytes at base + $1, base + $5, base + $13,
base + $17 and base + $1B

'DWD�%LW�� � � � � � � � �
,�2�/LQH� �� �� �� �� �� �� �� �
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Bit map of bytes at base + $2, base + $6, base + $14,
base + $18 and base + $1C

'DWD�%LW�� � � � � � � � �
,�2�/LQH� �� �� �� �� �� �� �� ��

Bit map of the Interrupt Vector Register at base + $10

'DWD�%LW�� � � � � � � � �
9HF��%LW� � � � � � � � �



12

I/O Pin Wiring
�
7KLV�VHFWLRQ�JLYHV�WKH�SLQ�DVVLJQPHQWV�DQG�ZLULQJ�UHFRPPHQGDWLRQV�IRU�,3�8QLGLJ�,�(�

7KH�SLQ�QXPEHUV�JLYHQ�LQ�)LJXUH���EHORZ�FRUUHVSRQG�WR�QXPEHUV�RQ�WKH����SLQ�,QGXVWU\3DFN�,�2
FRQQHFWRU��WR�WKH�ZLUHV�RQ�D����SLQ�IODW�FDEOH�SOXJJHG�LQWR�D�VWDQGDUG�,3�FDUULHU�ERDUG��DQG�WR�WKH
VFUHZ�WHUPLQDO�QXPEHUV�RQ�WKH�,3�7HUPLQDO�EORFN�

I/O  1 1 GND 2
I/O  2 3 GND 4
I/O  3 5 GND 6
I/O  4 7 GND 8
I/O  5 9 GND 10
I/O  6 11 GND 12
I/O  7 13 GND 14
I/O  8 15 GND 16
I/O  9 17 GND 18
I/O 10 19 GND 20
I/O 11 21 GND 22
I/O 12 23 GND 24
I/O 13 25 GND 26
I/O 14 27 GND 28
I/O 15 29 GND 30
I/O 16 31 GND 32
I/O 17 33 GND 34
I/O 18 35 GND 36
I/O 19 37 GND 38
I/O 20 39 GND 40
I/O 21 41 GND 42
I/O 22 43 GND 44
I/O 23 45 GND 46
I/O 24 47 GND 48
n/c 49 GND 50

)LJXUH�������,�2�3LQ�$VVLJQPHQW

Caution

1RWH�WKDW�ZKHQ�WKH�,3�8QLGLJ�,�(�LV�XVHG�WR�GLUHFWO\�FRQQHFW�ZLWK�2372�����$OOHQ�%UDGOH\��*UD\KLOO
RU�VLPLODU�FRPSDWLEOH�SDUDOOHO�RSWR�LVRODWLRQ�SDQHOV�WKDW�WKHVH�SDQHOV�QXPEHU�WKHLU�FKDQQHOV�VWDUWLQJ
ZLWK�SLQ������7KXV�WKH�,3�8QLGLJ�,�(�OLQH�QXPEHU�RUGHULQJ�DQG�WKH�2372�3DQHO�OLQH�QXPEHU�RUGHULQJ
DUH�UHYHUVHG�
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IndustryPack Logic Interface Pin
Assignment

)LJXUH����EHORZ�JLYHV�WKH�SLQ�DVVLJQPHQWV�IRU�WKH�,QGXVWU\3DFN�/RJLF�,QWHUIDFH�RQ�WKH�,3�8QEXIIHUHG
'LJLWDO�,QWHUUXSW�,�2��3LQV�PDUNHG�Q�F�EHORZ�DUH�GHILQHG�E\�WKH�VSHFLILFDWLRQ��EXW�DUH�QRW�XVHG�RQ
,3�8QEXIIHUHG�'LJLWDO�,QWHUUXSW�,�2��$OVR�VHH�WKH�8VHU�0DQXDO�IRU�\RXU�,3�&DUULHU�ERDUG�IRU�PRUH
LQIRUPDWLRQ�

GND GND 1 26

CLK +5V 2 27

Reset* R/W* 3 28

D0 IDSel* 4 29

D1 n/c 5 30

D2 n/c 6 31

D3 n/c 7 32

D4 INTSel* 8 33

D5 n/c 9 34

D6 IOSel* 10 35

D7 n/c 11 36

D8 A1 12 37

D9 n/c 13 38

D10 A2 14 39

D11 n/c15 40

D12 A3 16 41

D13 IntReq0* 17 42

D14 A4 18 43

D15 n/c19 44

BS0* A5 20 45

BS1* n/c21 46

–12V A6 22 47

+12V Ack* 23 48

+5V n/c 24 49

GND GND 25 50

Note 1: The no-connect (n/c) signals above are defined by the IndustryPack Logic Interface

Specification, but not used by this IP. See the Specification for more information.

Note 2: The layout of the pin numbers in this table corresponds to the physical placement of pins

on the IP connector. Thus this table may be used to easily locate the physical pin corresponding

to a desired signal. Pin 1 is marked with a square pad on the IndustryPack.

�����)LJXUH�������/RJLF�3LQ�$VVLJQPHQW
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Programming
3URJUDPPLQJ�WKH�,3�UHTXLUHV�RQO\�WKH�DELOLW\�WR�UHDG�DQG�ZULWH�GDWD�LQ�WKH�KRVW
V�,�2�VSDFH���7KH�EDVH
DGGUHVV�LV�GHWHUPLQHG�E\�WKH�,3�6XSSRUW�0RGXOH���7KLV�GRFXPHQW�UHIHUV�WR�WKLV�DGGUHVV�DV��EDVH��

Initialization

7KH�,3�8QLGLJ�,�(�GRHV�QRW�UHTXLUH�DQ\�VSHFLDO�LQLWLDOL]DWLRQ�VHTXHQFH���+RZHYHU��XSRQ�UHVHW��WKH�,3
UHTXLUHV�D�PLQLPXP�GHOD\�RI�����PLOOLVHFRQGV�EHIRUH�DQ\�DFFHVVHV�DUH�PDGH�E\�WKH�KRVW�V\VWHP���7KLV
LV�WKH�WLPH�LW�WDNHV�WKH�;LOLQ[�)3*$V�WR�FRQILJXUH�WKHPVHOYHV���$OO�WKH�UHJLVWHUV�DUH�FOHDUHG�RQ�UHVHW�
DQG�DOO�,�2�OLQHV�DUH�VHW�WR�EH�LQSXWV���$GGLWLRQDOO\��H[WHUQDO�YROWDJH�VKRXOG�QRW�EH�DSSOLHG�WR�DQ\�,�2
OLQH�ZKHQ�WKH�,3�LV�XQSRZHUHG���7KLV�ZLOO�GDPDJH�WKH�;LOLQ[�)3*$V���7XUQLQJ�SRZHU�RQ�DQG�RII�WR�DOO
FRPSRQHQWV�LQ�WKH�V\VWHP�ZLWK�D�VLQJOH�VZLWFK�ZLOO�HOLPLQDWH�WKLV�SRWHQWLDO�SUREOHP�

Data I/O

(DFK�RI�WKH����ELWV�PD\�EH�LQGLYLGXDOO\�VHW�DV�LQSXW�RU�RXWSXW���7R�VHW�D�ELW�WR�EH�LQSXW��ZULWH�D�����WR
WKH�,�2�ELW�ORFDWLRQ���7KLV�LV�WKH�GHIDXOW�RQ�UHVHW�

7R�ZULWH�D�]HUR�RQ�WKH�,�2�VLJQDO�OLQH��ZULWH�D�����WR�WKH�,�2�ELW�ORFDWLRQ���7R�ZULWH�D�RQH�RQ�WKH�,�2
VLJQDO�OLQH��ZULWH�D�����WR�WKH�,�2�ELW�ORFDWLRQ���:ULWLQJ�D�RQH�DQG�VHWWLQJ�WKH�VLJQDO�OLQH�WR�LQSXW�PRGH
LV�WKH�VDPH���3DVVLYH�SXOO�XS�UHVLVWRUV�DUH�XVHG�ZLWK�WUL�VWDWH�GULYHUV�WR�LPSOHPHQW�WKH�LQWHUIDFH�

'DWD�PD\�EH�UHDG�IURP�WZR�VHWV�RI�DGGUHVV�ORFDWLRQV���7KH�ILUVW�VHW�RI�ORFDWLRQV��EDVH�����DQG�EDVH����
IRU�ZRUG�RSHUDWLRQV��IXQFWLRQ�DV�WKH�,QWHUQDO�5HDG�%DFN�5HJLVWHU���7KH�GDWD�ODWFKHG�LQ�WKH�2XWSXW
/DWFK�LV�UHDG�IURP�WKHVH�DGGUHVVHV���7KH\�VXSSRUW�SURFHVVRU�ELW�RSHUDWLRQV�LPSOHPHQWHG�DV�UHDG�
PRGLI\�ZULWH�F\FOHV��DQG�DUH�DOVR�XVHIXO�IRU�GHEXJJLQJ�SXUSRVHV�

7KH�VHFRQG�VHW�RI�ORFDWLRQV��EDVH�����DQG�EDVH�����IRU�ZRUG�RSHUDWLRQV��LV�WKH�'LUHFW�5HDG�5HJLVWHU�
'DWD�LV�ODWFKHG�LQWR�WKH�,QSXW�5HJLVWHU�RQ�WKH�ULVLQJ�HGJH�RI�WKH���0+]�,3�&ORFN���)LJXUH����LQ�WKH
7KHRU\�RI�2SHUDWLRQV�VHFWLRQ�VKRZV�D�EORFN�GLDJUDP�

8VLQJ�ZRUG�DFFHVV��XS�WR����ELWV�PD\�EH�SURJUDPPHG�DW�RQFH��7KH�,3�LPSOHPHQWV�D�UHDG�EDFN�UHJLVWHU
DW�WKH�VDPH�DGGUHVV�XVHG�IRU�ZULWLQJ�WR�WKH�VLJQDO�OLQH�,�2�ELWV���7KLV�SHUPLWV��VHW�ELW��DQG��FOHDU�ELW�
LQVWUXFWLRQV�WR�EH�XVHG�LQ�SURJUDPPLQJ��ZKLFK�DUH�LPSOHPHQWHG�E\�WKH�KRVW�KDUGZDUH�DV�UHDG�PRGLI\�
ZULWH�F\FOHV���7KXV��VLQJOH�ELWV�DW�ZHOO�DV�ELW�ILHOGV�PD\�EH�DFFHVVHG�

7KH�,3�PD\�DOVR�EH�DFFHVVHG�XVLQJ�E\WH�RU�ORQJ�ZRUG�DFFHVVHV���,I�ORQJ�ZRUG�DFFHVVHV�DUH�XVHG�IURP�D
��������������RU�������KRVW��WKH�,�2�VSDFH�PXVW�EH�PDSSHG�LQWR��'������������DQG�������KRVWV
LQWHUQDOO\�PDS�DOO�ORQJ�ZRUG�DFFHVVHV�LQWR����ELWV��VR�QR�VSHFLDO�SUHFDXWLRQ�LV�QHFHVVDU\�

Interrupts

7KH�,3�8QLGLJ�,�(�XVHV�ILYH����ELW�UHJLVWHUV�WR�FRQWURO�LQWHUUXSW�JHQHUDWLRQ���(DFK�ELW�LQ�HDFK�UHJLVWHU
FRUUHVSRQGV�WR�RQH�,�2�OLQH��VLPSOLI\LQJ�VRIWZDUH�GHYHORSPHQW���,QSXWV�DUH�QRW�GHERXQFHG���8VHUV
PD\�QHHG�WR�SURYLGH�WKLV�IHDWXUH�HLWKHU�LQ�VRIWZDUH�RU�ZLWK�H[WHUQDO�KDUGZDUH�LI�QRLV\�LQSXWV��VXFK�DV
PHFKDQLFDO�VZLWFKHV��DUH�XVHG�WR�JHQHUDWH�LQWHUUXSWV���,QWHUUXSWV�IURP�DOO�HQDEOHG�,�2�OLQHV�DUH�25
G
WRJHWKHU�DQG�DUH�DVVHUWHG�RQ�,QW5HT�
���,QW5HT�
�LV�QRW�XVHG���7KH�,3�UHVSRQGV�WR�DQ�LQWHUUXSW�F\FOH
E\�SXWWLQJ�RXW�LWV���ELW�YHFWRU�IURP�WKH�,QWHUUXSW�9HFWRU�5HJLVWHU�RQWR�WKH�GDWD�EXV�
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Interrupt Enable Register

7KH�,QWHUUXSW�(QDEOH�5HJLVWHU�LV�XVHG�WR�HQDEOH�DQG�GLVDEOH�LQWHUUXSWV�IURP�LQGLYLGXDO�,�2�FKDQQHOV�
3URJUDPPLQJ�DQ\�ELW�WR�D�����HQDEOHV�DQ�LQWHUUXSW�IURP�WKH�FRUUHVSRQGLQJ�,�2�FKDQQHO�
3URJUDPPLQJ�DQ\�ELW�WR�D�����GLVDEOHV�DQ�LQWHUUXSW�IURP�WKH�FRUUHVSRQGLQJ�,�2�FKDQQHO�

)RU�WKH�,3�WR�DFWXDOO\�UHTXHVW�DQ�LQWHUUXSW��DQ�HGJH�RU�OHYHO�PXVW�EH�VHHQ�RQ�WKH�FRUUHVSRQGLQJ�,�2
FKDQQHO���6LQFH�WKH�,3�PRQLWRUV�LQWHUUXSWV�UHJDUGOHVV�RI�WKH�VWDWH�RI�WKH�HQDEOH�ELW��LW�LV�SRVVLEOH�WR�JHW
DQ�LQWHUUXSW�LPPHGLDWHO\�XSRQ�HQDEOLQJ�DQ\�ELW�LQ�WKLV�UHJLVWHU�

7KH�,QWHUUXSW�(QDEOH�5HJLVWHU�LV�FOHDUHG�RQ�UHVHW���7KXV��DOO�FKDQQHOV�DUH�GLVDEOHG�IURP�JHQHUDWLQJ
LQWHUUXSWV�RQ�UHVHW�

Interrupt Polarity Register

7KH�,QWHUUXSW�3RODULW\�5HJLVWHU�LV�XVHG�WR�VHW�WKH�SRODULW\�RI�WKH�WUDQVLWLRQ�ZKLFK�LV�WR�JHQHUDWH�DQ
LQWHUUXSW�IRU�HDFK�,�2�FKDQQHO���3URJUDPPLQJ�DQ\�ELW�WR�D�����ZLOO�JHQHUDWH�DQ�LQWHUUXSW�ZKHQ�WKH
LQSXW�GDWD�FKDQJHV�IURP�D�ORJLF�]HUR�WR�D�ORJLF�RQH�RQ�WKH�FRUUHVSRQGLQJ�,�2�FKDQQHO���3URJUDPPLQJ
DQ\�ELW�WR�D�����ZLOO�JHQHUDWH�DQ�LQWHUUXSW�ZKHQ�WKH�LQSXW�GDWD�FKDQJHV�IURP�D�ORJLF�RQH�WR�D�ORJLF�]HUR�
)RU�WKH�,3�WR�DFWXDOO\�UHTXHVW�DQ�LQWHUUXSW��WKH�FRUUHVSRQGLQJ�ELW�LQ�WKH�,QWHUUXSW�(QDEOH�5HJLVWHU�PXVW
EH�����

7KH�,QWHUUXSW�3RODULW\�5HJLVWHU�LV�FOHDUHG�RQ�UHVHW���7KLV�PDNHV�WKH�GHIDXOW�WR�LQWHUUXSW�RQ�D�IDOOLQJ
HGJH�IRU�DOO�,�2�FKDQQHOV�

7KH�,3
V�ORJLF�PRQLWRUV�ZULWLQJ�WR�WKLV�UHJLVWHU���,I�D�ELW�LQ�WKLV�UHJLVWHU�LV�FKDQJHG��DQG�WKH�VWDWLF�LQSXW
RQ�WKH�FRUUHVSRQGLQJ�FKDQQHO�PDWFKHV�WKH�SURJUDPPHG�ELW��WKH�LQWHUUXSW�IOLS�IORS�IRU�WKDW�FKDQQHO�LV
VHW���7KLV�IHDWXUH�LV�FULWLFDO�WR�SUHYHQW�WKH�ORVV�RI�DQ�LQWHUUXSW�GXH�WR�D�FKDQQHO�WUDQVLWLRQ�ZKLFK�PLJKW
RFFXU�GXULQJ�DQ�LQWHUUXSW�VHUYLFH�URXWLQH�

([DPSOH���7KH�VRIWZDUH�UHDGV�DQ�LQSXW��GHWHUPLQHV�LW�LV�]HUR��WKHQ�HQDEOHV�WKDW�FKDQQHO�WR�JHQHUDWH�DQ
LQWHUUXSW�RQ�D�ULVLQJ�HGJH���%HWZHHQ�WKH�UHDG�DQG�WKH�ZULWH��KRZHYHU��WKH�LQSXW�FKDQJHG�WR�RQH���:LWK
WKLV�VSHFLDO�ORJLF��DQ�LQWHUUXSW�LV�LPPHGLDWHO\�JHQHUDWHG��RU�JHQHUDWHG�DW�WKH�HQG�RI�WKH�FXUUHQW�URXWLQH
LI�LQWHUUXSWV�DUH�PDVNHG���:LWKRXW�WKH�ORJLF��WKH�LQSXW�WUDQVLWLRQ�ZRXOG�KDYH�EHHQ�ORVW�

,I�WKH�VRIWZDUH�GRHV�QRW�FDUH�ZKDW�WKH�FXUUHQW�VWDWH�RI�WKH�LQSXW�FKDQQHOV�LV�DQG�GRHV�QRW�ZLVK�WR
UHFHLYH�DQ\�LPPHGLDWH�LQWHUUXSWV��WKHQ�WKH�SURFHGXUH�LV�����GLVDEOH�LQWHUUXSWV�LQ�WKH�SURFHVVRU�����
SURJUDP�WKH�,3
V�3RODULW\�5HJLVWHU������ZULWH�D�RQH�WR�DOO�FKDQQHOV�RI�WKH�&OHDU�,QWHUUXSW�5HJLVWHU�����
HQDEOH�LQWHUUXSWV�LQ�WKH�SURFHVVRU�

([DPSOH���,QWHUUXSWV�DUH�GHVLUHG�RQO\�RQ�IDOOLQJ�HGJHV�RI�OLQHV��³����:LWK�LQWHUUXSWV�GLVDEOHG��ZULWH
]HUR�WR�WKH�ORZ�ZRUG�RI�WKH�,QWHUUXSW�3RODULW\�5HJLVWHU��DGGUHVV�EDVH����[�����:ULWH��[�)�WR�WKH�ORZ
ZRUG�RI�WKH�,QWHUUXSW�&OHDU�5HJLVWHU��DGGUHVV�EDVH����[�$��WR�FOHDU�DQ\�SRWHQWLDO�LQWHUUXSWV�RQ�OLQHV
�³����:ULWH�WKH�LQWHUUXSW�YHFWRU�WR�,QWHUUXSW�9HFWRU�5HJLVWHU���(QDEOH�LQWHUUXSWV�E\�ZULWLQJ��[�)�WR
WKH�ORZ�ZRUG�RI�WKH�,QWHUUXSW�(QDEOH�5HJLVWHU��DGGUHVV�EDVH����[���

,QYHUWLQJ�D�ELW�LQ�WKLV�UHJLVWHU�HDFK�WLPH�WKH�FRUUHVSRQGLQJ�ELW�JHQHUDWHV�DQ�LQWHUUXSW�ZLOO�UHVXOW�LQ�DQ
LQWHUUXSW�IRU�ERWK�ULVLQJ�DQG�IDOOLQJ�HGJHV�

Clear Interrupt Register and
Pending Interrupt Register

7KHVH�WZR�UHJLVWHUV�DUH�XVHG�WR�GHWHFW�DQG�FOHDU�SHQGLQJ�LQWHUUXSWV�IURP�DQ\�FRPELQDWLRQ�RI�FKDQQHOV�
%RWK�UHJLVWHUV�DFFHVV�WKH�VDPH�LQWHUUXSW�IOLS�IORSV���7KH\�DUH�DUUDQJHG�DV�RQH�UHDG�RQO\�UHJLVWHU��WKH
3HQGLQJ�,QWHUUXSW�5HJLVWHU��DQG�RQH�ZULWH�RQO\�UHJLVWHU��WKH�&OHDU�,QWHUUXSW�5HJLVWHU�



17

7KH�IOLS�IORSV�WKDW�PDNH�XS�WKHVH�WZR�UHJLVWHUV�DUH�VHW�RQO\�E\�D�WUDQVLWLRQ�RQ�DQ�LQSXW�FKDQQHO�RI�WKH
SURJUDPPHG�SRODULW\���7KH\�DUH�FOHDUHG�E\�WKH�VRIWZDUH�ZULWLQJ�WR�WKH�&OHDU�,QWHUUXSW�5HJLVWHU�RU�E\
,3�5HVHW�

5HDGLQJ�D�RQH�LQ�WKH�3HQGLQJ�,QWHUUXSW�5HJLVWHU�PHDQV�WKH�FRUUHVSRQGLQJ�FKDQQHO�HLWKHU�KDV
JHQHUDWHG�DQ�LQWHUUXSW�LI�WKDW�FKDQQHO�LV�HQDEOHG��RU�KDV�DQ�LQWHUUXSW�SHQGLQJ�LI�WKDW�FKDQQHO�LV
GLVDEOHG���$�SHQGLQJ�LQWHUUXSW�ZLOO�GULYH�WKH�LQWHUUXSW�UHTXHVW�OLQH�DV�VRRQ�DV�WKH�FRUUHVSRQGLQJ�ELW�LQ
WKH�,QWHUUXSW�(QDEOH�5HJLVWHU�LV�VHW�WR�����

%RWK�LQWHUUXSWV�DQG�SHQGLQJ�LQWHUUXSWV�DUH�FOHDUHG�IRU�DQ\�FKDQQHO�E\�ZULWLQJ�D�RQH�WR�WKH
FRUUHVSRQGLQJ�ELW�SRVLWLRQ�LQ�WKH�&OHDU�,QWHUUXSW�5HJLVWHU���,Q�JHQHUDO��RQO\�FKDQQHOV�ZKLFK�KDYH�EHHQ
GHWHFWHG�DV�SHQGLQJ�E\�D�UHDG�RI�WKH�3HQGLQJ�,QWHUUXSW�5HJLVWHU�VKRXOG�EH�FOHDUHG���7KLV�ZLOO�SUHYHQW
WKH�ORVV�RI�DQ�LQWHUUXSW�ZKLFK�DUULYHV�EHWZHHQ�WKH�UHDG�DQG�ZULWH���,I�WKH�ZULWH�WR�WKH�&OHDU�,QWHUUXSW
5HJLVWHU�ZHUH�WR�EH�DOO����V��DQ�LQWHUUXSW�DUULYLQJ�RQ�D�QHZ�FKDQQHO�EHWZHHQ�WKH�UHDG�DQG�ZULWH�ZRXOG
EH�ORVW���:ULWLQJ�D�����WR�DQ\�ELW�LQ�WKH�&OHDU�,QWHUUXSW�5HJLVWHU�KDV�QR�DIIHFW�RQ�WKH�FRUUHVSRQGLQJ
FKDQQHO�

1RWH�WKDW�IRU�VLPSOLFLW\��WKH�KRVW�VRIWZDUH�QHHG�RQO\�UHDG�WKH�3HQGLQJ�,QWHUUXSW�5HJLVWHU��WKHQ
LPPHGLDWHO\�ZULWH�WKH�VDPH�YDOXH�WR�WKH�&OHDU�,QWHUUXSW�5HJLVWHU���7KH�VRIWZDUH�PD\�WKHQ�FKHFN�WKH
ELWV�LQ�WKDW�E\WH��WDNLQJ�ZKDWHYHU�DFWLRQV�DUH�UHTXLUHG�E\�WKH�RQH�RU�PRUH�FKDQQHOV�UHFRJQL]HG�WR�QHHG
VHUYLFH�

7R�FOHDU�DOO�SHQGLQJ�DQG�ODWHQW�LQWHUUXSWV��WKH�VRIWZDUH�ZULWHV�DOO����V�WR�WKH�&OHDU�,QWHUUXSW�5HJLVWHU�
7KH�3HQGLQJ�,QWHUUXSW�UHJLVWHU�LV�FOHDUHG�RQ�UHVHW��ZKLFK�FOHDUV�DOO�LQWHUUXSWV�DQG�SHQGLQJ�LQWHUUXSWV�

Interrupt Vector Register

7KH�,3�KDV�DQ�HLJKW�ELW�UHDG�ZULWH�UHJLVWHU�WR�KROG�WKH�LQWHUUXSW�YHFWRU�UHTXLUHG�WR�VHUYLFH�,3
LQWHUUXSWV�

$OO�LQWHUUXSWV�IURP�RQH�,3�8QLGLJ�,�(�XVH�WKH�VDPH�YHFWRU���7KH�3HQGLQJ�,QWHUUXSW�5HJLVWHU�LV�XVHG�WR
GHWHUPLQH�ZKDW�FRPELQDWLRQ�RI�FKDQQHOV�QHHG�VHUYLFH���7KLV�DOORZV�WKH�VRIWZDUH�WR�KDQGOH�DQ\�QXPEHU
RI�HTXDOO\�ZHLJKWHG�FKDQQHOV�LQ�D�VLQJOH�LQWHUUXSW�VHUYLFH�URXWLQH�

7KLV�UHJLVWHU�LV�FOHDUHG�RQ�UHVHW�
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ID PROM
(YHU\�,3�FRQWDLQV�DQ�,3�3520��ZKRVH�VL]H�LV�DW�OHDVW����[���ELWV��7KH�,'�3520�DLGV�LQ�VRIWZDUH�DXWR
FRQILJXUDWLRQ�DQG�FRQILJXUDWLRQ�PDQDJHPHQW��7KH�XVHU·V�VRIWZDUH��RU�D�VXSSOLHG�GULYHU��PD\�YHULI\
WKDW�WKH�GHYLFH�LW�H[SHFWV�LV�DFWXDOO\�LQVWDOOHG�DW�WKH�ORFDWLRQ�LW�H[SHFWV�DQG�LV�QRPLQDOO\�IXQFWLRQDO��7KH
,'�3520�FRQWDLQV�WKH�PDQXIDFWXULQJ�UHYLVLRQ�OHYHO�RI�WKH�,3��,I�D�GULYHU�UHTXLUHV�D�SDUWLFXODU�UHYLVLRQ
,3��LW�PD\�FKHFN�IRU�LW�GLUHFWO\�

6WDQGDUG�GDWD�LQ�WKH�,'�3520�RQ�WKH�,3�8QLGLJ�,�(�LV�VKRZQ�LQ�)LJXUH���EHORZ��)RU�PRUH
LQIRUPDWLRQ�RQ�,3�,'�3520V�UHIHU�WR�WKH�,QGXVWU\3DFN�/RJLF�,QWHUIDFH�6SHFLILFDWLRQ��DYDLODEOH�IURP
*UHHQ6SULQJ�&RPSXWHUV��,QF���7KH�,'�3520�RQ�WKH�,3�8QLGLJ�,�(�LV�LPSOHPHQWHG�LQ�WKH�;LOLQ[
)3*$�GHYLFH�

7KH�ORFDWLRQ�RI�WKH�,'�3520�LQ�WKH�KRVW·V�DGGUHVV�VSDFH�LV�GHSHQGHQW�RQ�WKH�FDUULHU�ERDUG�XVHG��)RU
PRVW�90(EXV�FDUULHUV�WKH�,'�3520�VSDFH�LV�GLUHFWO\�DERYH�WKH�,3·V�,�2�VSDFH��RU�DW�,3�EDVH�������
0DFLQWRVK�GULYHUV�XVH�WKH�,'�3520�DXWRPDWLFDOO\��50�����DGGUHVV�PD\�EH�GHULYHG�IURP�)LJXUH
EHORZ�E\�PXOWLSO\LQJ�WKH�DGGUHVVHV�JLYHQ�E\�WZR��WKHQ�VXEWUDFWLQJ�RQH��50�����DGGUHVVHV�PD\�EH
GHULYHG�E\�PXOWLSO\LQJ�WKH�DGGUHVVHV�JLYHQ�E\�WZR��WKHQ�DGGLQJ�RQH�

3F
(available for user)

19
17 CRC for bytes used (87)
15 No of bytes used (0C)
13 Driver ID, high byte (00)
11 Driver ID, low byte (00)
0F reserved (00)
0D Revision (A1)
0B Model No IP-Unidig-I-E (67)
09 Manufacturer ID GreenSpring (F0)
07 ASCII “C” (43)
05 ASCII “A” (41)
03 ASCII “P” (50)
01 ASCII “I” (49)

)LJXUH�������,'�3520�'DWD��KH[�
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Theory of Operation
IndustryPack Standards

7KH�,3�8QLGLJ�,�(�LV�SDUW�RI�WKH�,QGXVWU\3DFN70�IDPLO\�RI�PRGXODU�,�2�SURGXFWV���,W�PHHWV�WKH
,QGXVWU\3DFN�/RJLF�6SHFLILFDWLRQ����&RQWDFW�*UHHQ6SULQJ�&RPSXWHUV��,QF��IRU�D�FRS\�RI�WKLV
6SHFLILFDWLRQ����,W�LV�DVVXPHG�WKH�UHDGHU�LV�DW�OHDVW�FDVXDOO\�IDPLOLDU�ZLWK�ERWK�WKLV�GRFXPHQW�DQG������
SURFHVVRU�DUFKLWHFWXUH�

Control Logic

$OO�FRQWURO�ORJLF�LV�FRQWDLQHG�ZLWKLQ�D�WZR�;LOLQ[�)3*$V���7KH\�DUH�FORFNHG�E\�WKH���0+]�,3�/RJLF
FORFN�IURP�WKH�6XSSRUW�0RGXOH���7KH�,3�UHVSRQGV�WR�,�2�DQG�,'�VHOHFWV���,W�GRHV�QRW�UHVSRQG�WR
PHPRU\�VHOHFWV��KRZHYHU�WKH�0(06HO
�OLQH�LV�URXWHG�WR�WKH�)3*$��HQDEOLQJ�HDV\�PRGLILFDWLRQ�IRU
VSHFLDO�QHHGV�

7KH�,3�GRHV�QRW�UHTXLUH�ZDLW�VWDWHV�IRU�HLWKHU�UHDG�RU�ZULWH�F\FOHV���7KXV��WKH�)3*$�JHQHUDWHV�$FN
�RQ
WKH�FORFN�F\FOH�IROORZLQJ�HLWKHU�,�2�RU�,'�6HOHFW���+ROG�F\FOHV��IURP�WKH�6XSSRUW�0RGXOH��DUH
VXSSRUWHG�IRU�ERWK�UHDG�DQG�ZULWH�F\FOHV�E\�H[WHQGLQJ�$FN
�DV�UHTXLUHG���,I�QR�KROG�F\FOHV�DUH
UHTXHVWHG�E\�WKH�6XSSRUW�0RGXOH��WKH�,3�LV�FDSDEOH�RI�VXSSRUWLQJ�WKH�IXOO���0%\WH�SHU�VHFRQG�GDWD
WUDQVIHU�UDWH�RI�WKH�,3�/RJLF�,QWHUIDFH�6SHFLILFDWLRQ�

I/O Data Lines

$OO�LQSXW�DQG�RXWSXW�ODWFKHV�DQG�EXIIHUV�DUH�FRQWDLQHG�ZLWKLQ�WKH�;LOLQ[�)3*$���(DFK�,�2�OLQH�KDV
*UHHQ6SULQJ
V�XQLTXH�/LQH6DIH�(6'�SURWHFWLRQ�FLUFXLW�IRU�DGGHG�UXJJHGQHVV���7KLV�FLUFXLW�SXWV�D����
UHVLVWRU�LQ�VHULHV�DQG�WKH�HTXLYDOHQW�RI�D������S)�FDSDFLWRU�WR�JURXQG�RQ�HDFK�,�2�OLQH���6WDQGDUG
(6'�KDQGOLQJ�SUHFDXWLRQV�VKRXOG�VWLOO�EH�XVHG�DV�WKH�,3�/RJLF�,QWHUIDFH�OLQHV�DUH�XQSURWHFWHG�
$GGLWLRQDOO\��H[WHUQDO�YROWDJH�VKRXOG�QRW�EH�DSSOLHG�ZKHQ�WKH�,3�LV�XQSRZHUHG���7KLV�ZLOO�GDPDJH�WKH
;LOLQ[�)3*$V���7XUQLQJ�RQ�DQG�RII�DOO�SRZHU�VXSSOLHV�DW�WKH�VDPH�WLPH�ZLOO�HOLPLQDWH�WKLV�SUREOHP�

2XWSXWV�XVH�DFWLYH�ORZ�WUL�VWDWH�EXIIHUV�ZKLFK�DUH�FRQWUROOHG�E\�WKH�LQGLYLGXDO�RXWSXW�OLQHV���,Q�WKLV
PDQQHU��WKH\�LPSOHPHQW�DQ�RSHQ�GUDLQ�FRQQHFWLRQ��EHLQJ�HQDEOHG�ZKHQ�WKH�RXWSXW�LV�ORZ�DQG�GLVDEOHG
ZKHQ�WKH�RXWSXW�LV�KLJK���7KUHH����.��UHVLVWRU�QHWZRUNV�SXOO�XS�WKH�,�2�OLQHV�WR���9�ZKHQ�WKH
RXWSXWV�DUH�GLVDEOHG���51��SXOOV�XS�,�2�/LQHV��³����51��SXOOV�XS�,�2�/LQHV���³����DQG�51��SXOOV
XS�,�2�/LQHV��³����7KHVH�UHVLVWRUV�PD\�EH�UHSODFHG�ZLWK�RWKHU�YDOXHV��DV�ORQJ�DV�WKH�WRWDO�VLQN
FXUUHQW�QHFHVVDU\�WR�GULYH�WKH�SXOOXS�DQG�ORDG�RQ�HDFK�OLQH�ORZ�LV�OHVV�WKDQ�WKH�IRXU�PLOOLDPSV
VSHFLILHG�IRU�HDFK�SLQ�RI�WKH�;LOLQ[�FKLS�

Interrupts

7KH�LQWHUUXSW�JHQHUDWLRQ�FLUFXLWU\�FRQVLVWV�RI�DQ�HGJH�GHWHFWRU�DQG�D�OHYHO�VHQVRU�ZKLFK�IHHG�WKH�LQSXW
RI�D�ODWFK���7KH�HGJH�GHWHFWRU�XVHV�WZR�ODWFKHV�LQ�VHULHV�FORFNHG�E\�WKH���0+]�,3�&ORFN�WR�FRPSDUH
WKH�FXUUHQW�VWDWH�RI�WKH�,�2�OLQH�ZLWK�WKH�SUHYLRXV�VWDWH���,I�WKH�WZR�VWDWHV�DUH�GLIIHUHQW�DQG�WKH
GLIIHUHQFH�PDWFKHV�WKH�SRODULW\�VHW�LQ�WKH�3RODULW\�5HJLVWHU��WKH�,QWHUUXSW�/DWFK�LV�VHW���,I�WKH�,QWHUUXSW
(QDEOH�ELW�LV�VHW�IRU�WKDW�,�2�OLQH��DQ�LQWHUUXSW�LV�JHQHUDWHG�RQ�,QW5HT�
���7KLV�VHULHV�RI�ODWFKHV�PHDQV
WKHUH�ZLOO�EH�D�PLQLPXP�����QV��GHOD\��RQH���0+]�FORFN�SXOVH��IURP�WKH�WLPH�WKH�,�2�OLQH�WUDQVLWLRQV
XQWLO�WKH�LQWHUUXSW�LV�JHQHUDWHG���,QGLYLGXDO�LQWHUUXSWV�DUH�FOHDUHG�E\�ZULWLQJ�D�����WR�WKH�FRUUHVSRQGLQJ
ELW�LQ�WKH�,QWHUUXSW�&OHDU�5HJLVWHU�

7KH�OHYHO�VHQVRU�LV�RQO\�DFWLYH�ZKHQ�ZULWLQJ�WR�WKH�,QWHUUXSW�3RODULW\�5HJLVWHU���,I�D�����LV�ZULWWHQ�WR�D
ELW�LQ�WKH�,QWHUUXSW�3RODULW\�5HJLVWHU��FRUUHVSRQGLQJ�WR�D�ULVLQJ�HGJH�LQWHUUXSW��DQG�WKH�OHYHO�RQ�WKH�,�2
OLQH�LV�DOUHDG\�D������WKH�OHYHO�VHQVRU�ZLOO�JHQHUDWH�D�SHQGLQJ�LQWHUUXSW���,I�WKH�,QWHUUXSW�(QDEOH�ELW�LV�VHW
IRU�WKDW�,�2�OLQH��DQ�LQWHUUXSW�LV�JHQHUDWHG�RQ�,QW5HT�
���7KLV�FDQ�EH�XVHG�WR�HQVXUH�DQ�HGJH�ZLOO�QRW
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EH�PLVVHG�ZKHQ�JHQHUDWLQJ�LQWHUUXSWV�RQ�ERWK�WKH�ULVLQJ�DQG�IDOOLQJ�HGJH���,Q�WKLV�FDVH��WKH�LQWHUUXSW
VHUYLFH�URXWLQH��,65��VKRXOG�FKDQJH�WKH�,QWHUUXSW�3RODULW\�5HJLVWHU���,I�WKH�,�2�OLQH�KDV�WUDQVLWLRQHG
DOUHDG\��DQ�LQWHUUXSW�ZLOO�EH�JHQHUDWHG�LPPHGLDWHO\���:KHQ�WKH�,65�FRPSOHWHV��WKH�LQWHUUXSW�ZLOO�EH
ZDLWLQJ�

,I�D�ELW�LV�XVHG�DV�DQ�RXWSXW��LW�ZLOO�VWLOO�JHQHUDWH�DQ�LQWHUUXSW�ZKHQ�LW�LV�ZULWWHQ�WR�LI�WKH�FRUUHVSRQGLQJ
ELW�LQ�WKH�,QWHUUXSW�(QDEOH�5HJLVWHU�LV�VHW���,I�WKLV�LV�XQGHVLUHG��FDUH�PXVW�EH�WDNHQ�WR�HQDEOH�LQWHUUXSWV
RQO\�IRU�WKRVH�ELWV�XVHG�DV�LQSXW�

)LJXUH����VKRZV�D�EORFN�GLDJUDP�RI�WKH�VWUXFWXUH�IRU�HDFK�,�2�OLQH�
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)LJXUH��������,�2�/LQH�%ORFN�'LDJUDP

8 MHz  
IP Clk

Data Bus

Output 
Latch

Input 
Latch

Interrupt 
Register

Polarity

Polarity Chip Select Pulse

I/O Line
D Q

Y A

Read Back 
Buffer

DQ

DQ

Edge 
Detect

Level 
Detect

Interrupt Clear

Interrupt

Clr

Interrupt 
Enable

+5V

10K

Pending  
Interrupt
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Construction and Reliability
,QGXVWU\3DFNV�ZHUH�FRQFHLYHG�DQG�HQJLQHHUHG�IRU�UXJJHG�LQGXVWULDO�HQYLURQPHQWV��7KH�,3�8QL'LJ�,�(
LV�FRQVWUXFWHG�RXW�RI�������LQFK�WKLFN�)5��9��PDWHULDO��7KH�IRXU�FRSSHU�OD\HUV�FRQVLVW�RI�WZR�VLJQDO
OD\HUV�RQ�WKH�WRS�DQG�ERWWRP��DQG�WZR�LQWHUQDO�SRZHU�DQG�JURXQG�SODQH�OD\HUV�

7KURXJK�KROH�DQG�VXUIDFH�PRXQWLQJ�RI�FRPSRQHQWV�DUH�XVHG��,&�VRFNHWV�XVH�JROG�SODWHG�VFUHZ�
PDFKLQH�SLQV��+LJK�LQVHUWLRQ�DQG�UHPRYDO�IRUFHV�DUH�UHTXLUHG��ZKLFK�DVVLVWV�LQ�NHHSLQJ�FRPSRQHQWV�LQ
SODFH��,I�WKH�DSSOLFDWLRQ�UHTXLUHV�XQXVXDOO\�KLJK�UHOLDELOLW\�RU�LV�LQ�DQ�HQYLURQPHQW�VXEMHFW�WR�KLJK
YLEUDWLRQ��WKH�XVHU�PD\�VROGHU�WKH�IRXU�FRUQHU�SLQV�RI�HDFK�VRFNHWHG�,&�LQWR�WKH�VRFNHW��XVLQJ�D
JURXQGHG�VROGHULQJ�LURQ�

7KH�,QGXVWU\3DFN�FRQQHFWRUV�DUH�NH\HG��VKURXGHG�DQG�KDYH�JROG�SODWHG�SLQV�RQ�ERWK�SOXJV�DQG
UHFHSWDFOHV��7KH\�DUH�UDWHG�DW���$PS�SHU�SLQ������LQVHUWLRQ�F\FOHV�PLQLPXP��7KHVH�FRQQHFWRUV�PDNH
FRQVLVWHQW��FRUUHFW�LQVHUWLRQ�HDV\�DQG�UHOLDEOH�

7KH�,3�LV�VHFXUHG�WR�WKH�FDUULHU�ZLWK�IRXU�0��PHWULF�VWDLQOHVV�VWHHO�VFUHZV��7KH�KHDGV�RI�WKH�VFUHZV�DUH
FRXQWHUVXQN�LQWR�WKH�,3��7KH�IRXU�VFUHZV�SURYLGH�VLJQLILFDQW�SURWHFWLRQ�DJDLQVW�VKRFN��YLEUDWLRQ�DQG
LQFRPSOHWH�LQVHUWLRQ��)RU�PRVW�DSSOLFDWLRQV�WKH\�DUH�QRW�UHTXLUHG�

7KH�,QGXVWU\3DFN�SURYLGHV�D�ORZ�WHPSHUDWXUH�FRHIILFLHQW�RI������:��&�IRU�XQLIRUP�KHDW��7KLV�LV
EDVHG�RQ�WKH�WHPSHUDWXUH�FRHIILFLHQW�RI�WKH�EDVH�)5��PDWHULDO�RI������:�P��&��WDNLQJ�LQWR�DFFRXQW
WKH�WKLFNQHVV�DQG�DUHD�RI�WKH�,3��7KLV�FRHIILFLHQW�PHDQV�WKDW�LI������:DWWV�LV�DSSOLHG�XQLIRUPO\�RQ�WKH
FRPSRQHQW�VLGH��WKHQ�WKH�WHPSHUDWXUH�GLIIHUHQFH�EHWZHHQ�WKH�FRPSRQHQW�DQG�WKH�VROGHU�VLGH�LV�RQH
GHJUHH�&HOVLXV�



23

Warranty and Repair
*UHHQ6SULQJ�&RPSXWHU�ZDUUDQWV�WKLV�SURGXFW�WR�EH�IUHH�IURP�GHIHFWV�LQ�ZRUNPDQVKLS�DQG�PDWHULDOV
XQGHU�QRUPDO�XVH�DQG�VHUYLFH�DQG�LQ�LWV�RULJLQDO��XQPRGLILHG�FRQGLWLRQ��IRU�D�SHULRG�RI�RQH�\HDU�IURP
WKH�WLPH�RI�SXUFKDVH��,I�WKH�SURGXFW�LV�IRXQG�WR�EH�GHIHFWLYH�ZLWKLQ�WKH�WHUPV�RI�WKLV�ZDUUDQW\�
*UHHQ6SULQJ�&RPSXWHU·V�VROH�UHVSRQVLELOLW\�VKDOO�EH�WR�UHSDLU��RU�DW�*UHHQ6SULQJ�&RPSXWHU·V�VROH
RSWLRQ�WR�UHSODFH��WKH�GHIHFWLYH�SURGXFW��7KH�SURGXFW�PXVW�EH�UHWXUQHG�E\�WKH�RULJLQDO�FXVWRPHU�
LQVXUHG��DQG�VKLSSHG�SUHSDLG�WR�*UHHQ6SULQJ�&RPSXWHUV��$OO�UHSODFHG�SURGXFWV�EHFRPH�WKH�VROH
SURSHUW\�RI�*UHHQ6SULQJ�&RPSXWHUV�

*UHHQ6SULQJ�&RPSXWHU·V�ZDUUDQW\�RI�DQG�OLDELOLW\�IRU�GHIHFWLYH�SURGXFWV�LV�OLPLWHG�WR�WKDW�VHW�IRUWK
KHUHLQ��*UHHQ6SULQJ�&RPSXWHUV�GLVFODLPV�DQG�H[FOXGHV�DOO�RWKHU�SURGXFW�ZDUUDQWLHV�DQG�SURGXFW
OLDELOLW\��H[SUHVVHG�RU�LPSOLHG��LQFOXGLQJ�EXW�QRW�OLPLWHG�WR�DQ\�LPSOLHG�ZDUUDQWLHV�RI�PHUFKDQGLVDELOLW\
RU�ILWQHVV�IRU�D�SDUWLFXODU�SXUSRVH�RU�XVH��OLDELOLW\�IRU�QHJOLJHQFH�LQ�PDQXIDFWXUH�RU�VKLSPHQW�RI
SURGXFW��OLDELOLW\�IRU�LQMXU\�WR�SHUVRQV�RU�SURSHUW\��RU�IRU�DQ\�LQFLGHQWDO�RU�FRQVHTXHQWLDO�GDPDJHV�

*UHHQ6SULQJ·V�SURGXFWV�DUH�QRW�DXWKRUL]HG�IRU�XVH�DV�FULWLFDO�FRPSRQHQWV�LQ�OLIH�VXSSRUW�GHYLFHV�RU
V\VWHPV�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�DSSURYDO�RI�WKH�SUHVLGHQW�RI�*UHHQ6SULQJ�&RPSXWHUV��,QF�

Service Policy

%HIRUH�UHWXUQLQJ�D�SURGXFW�IRU�UHSDLU��YHULI\�DV�ZHOO�DV�SRVVLEOH�WKDW�WKH�VXVSHFWHG�XQLW�LV�DW�IDXOW��7KHQ
FDOO�WKH�&XVWRPHU�6HUYLFH�'HSDUWPHQW�IRU�D�5(7851�0$7(5,$/�$87+25,=$7,21��50$�
QXPEHU��&DUHIXOO\�SDFNDJH�WKH�XQLW��LQ�WKH�RULJLQDO�VKLSSLQJ�FDUWRQ�LI�WKLV�LV�DYDLODEOH��DQG�VKLS�SUHSDLG
DQG�LQVXUHG�ZLWK�WKH�50$�QXPEHU�FOHDUO\�ZULWWHQ�RQ�WKH�RXWVLGH�RI�WKH�SDFNDJH��,QFOXGH�D�UHWXUQ
DGGUHVV�DQG�WKH�WHOHSKRQH�QXPEHU�RI�D�WHFKQLFDO�FRQWDFW��)RU�RXW�RI�ZDUUDQW\�UHSDLUV��D�SXUFKDVH
RUGHU�IRU�UHSDLU�FKDUJHV�PXVW�DFFRPSDQ\�WKH�UHWXUQ��*UHHQ6SULQJ�&RPSXWHUV�ZLOO�QRW�EH�UHVSRQVLEOH
IRU�GDPDJHV�GXH�WR�LPSURSHU�SDFNDJLQJ�RI�UHWXUQHG�LWHPV��)RU�VHUYLFH�RQ�*UHHQ6SULQJ�3URGXFWV�QRW
SXUFKDVHG�GLUHFWO\�IURP�*UHHQ6SULQJ�&RPSXWHUV�FRQWDFW�\RXU�UHVHOOHU��3URGXFWV�UHWXUQHG�WR
*UHHQ6SULQJ�&RPSXWHUV�IRU�UHSDLU�E\�RWKHU�WKDQ�WKH�RULJLQDO�FXVWRPHU�ZLOO�EH�WUHDWHG�DV�RXW�RI�
ZDUUDQW\�

Out of Warranty Repairs

2XW�RI�ZDUUDQW\�UHSDLUV�ZLOO�EH�ELOOHG�RQ�D�PDWHULDO�DQG�ODERU�EDVLV��7KH�FXUUHQW�PLQLPXP�UHSDLU
FKDUJH�LV�������&XVWRPHU�DSSURYDO�ZLOO�EH�REWDLQHG�EHIRUH�UHSDLULQJ�DQ\�LWHP�LI�WKH�UHSDLU�FKDUJHV�ZLOO
H[FHHG�RQH�KDOI�RI�WKH�TXDQWLW\�RQH�OLVW�SULFH�IRU�WKDW�XQLW��5HWXUQ�WUDQVSRUWDWLRQ�DQG�LQVXUDQFH�ZLOO�EH
ELOOHG�DV�SDUW�RI�WKH�UHSDLU�DQG�LV�LQ�DGGLWLRQ�WR�WKH�PLQLPXP�FKDUJH�

For Service Contact:

Customer Service Department
GreenSpring Computers
1204 O’Brien Drive
Menlo Park, CA 94025
(415) 327-1200
(415) 327-3808 fax
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Specifications
/RJLF�,QWHUIDFH ,QGXVWU\�3DFN70�/RJLF�,QWHUIDFH

'LJLWDO�,QWHUIDFH ���GLJLWDO�VLJQDO�OLQHV�ZLWK�ODWFKHG�LQSXWV�DQG�RXWSXWV� (DFK
OLQH�LV�HLWKHU�DQ�LQSXW�RU�DQ�RXWSXW

$OWHUQDWH�JURXQGV�RQ�WKH�LQWHUIDFH�FDEOH

,QWHUIDFH�/HYHO 77/�7UL�VWDWH�ZLWK����.��SXOO�XS�UHVLVWRU�VWDQGDUG
��P$�FXUUHQW�VLQN

6RIWZDUH�,QWHUIDFH 6HYHQ����ELW�UHJLVWHUV�
RXWSXW
UHDG�EDFN
LQSXW
LQWHUUXSW�HQDEOH
LQWHUUXSW�SHQGLQJ
LQWHUUXSW�SRODULW\
LQWHUUXSW�FOHDU

2QH���ELW�UHJLVWHU�
LQWHUUXSW�YHFWRU

,QLWLDOL]DWLRQ ����PLOOLVHFRQG�GHOD\�IURP�UHVHW
)RUFHV�DOO�OLQHV�WR�EH�LQSXWV
&OHDUV�DOO�UHJLVWHUV
&OHDUV�DQG�GLVDEOHV�DOO�LQWHUUXSWV

,QWHUUXSWV $OO�OLQHV�FDQ�EH�SURJUDPPHG�WR�JHQHUDWH�DQ�LQWHUUXSW
3URJUDPPDEOH�SRODULW\���ULVLQJ�RU�IDOOLQJ�HGJH
,QWHUUXSWV�DUH�FOHDUHG�E\�ZULWLQJ�D���WR�WKH�DSSURSULDWH�LQWHUUXSW

FOHDU�ELW
3URJUDPPDEOH�YHFWRU

$FFHVV�0RGH %\WH�RU�ZRUG�LQ�,�2�6SDFH
%\WH�RU�ZRUG�LQ�,'�6SDFH

:DLW�6WDWHV =HUR

7UDQVIHU�5DWH ��0E\WHV�VHFRQG�PD[LPXP��FRQWLQXRXV

2QERDUG�2SWLRQV $OO�RSWLRQV�DUH�VRIWZDUH�SURJUDPPDEOH

'LPHQVLRQV 6WDQGDUG�6LQJOH�+LJK�,QGXVWU\�3DFN�ZLGWK�DQG�OHQJWK
����[�����LQFKHV

&RQVWUXFWLRQ� &RQIRUPDO�&RDWHG�)5����OD\HU�3ULQWHG�&LUFXLW
6XUIDFH�PRXQWHG�FRPSRQHQWV

7HPSHUDWXUH�&RHIILFLHQW� �����:��&�IRU�XQLIRUP�KHDW�DFURVV�,3

3RZHU�5HTXLUHPHQWV �����9'&�����P$�W\SLFDO
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Order Information
,3�8QLGLJ�,�( ,QGXVWU\3DFN�ZLWK����,�2�OLQHV�DQG�LQWHUUXSW�FDSDELOLW\

,3�8QLGLJ�,�(�(1*�.,7 ZKLFK�LQFOXGHV�
VL[�IRRW����SLQ�FDEOH
���VFUHZ�WHUPLQDO�EORFN
7HFKQLFDO�GRFXPHQWDWLRQ
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Schematics
6FKHPDWLFV�DUH�SURYLGHG�KHUH�IRU�FXVWRPHU�UHIHUHQFH�RQO\��7KLV�LQIRUPDWLRQ�ZDV�FXUUHQW�DW�WKH�WLPH�WKH
SULQWHG�FLUFXLW�ERDUG�ZDV�ODVW�UHYLVHG��7KLV�UHYLVLRQ�OHWWHU�LV�VKRZQ�RQ�WKH�IURQW�RI�WKLV�PDQXDO�DV
´&RUUHVSRQGLQJ�+DUGZDUH�5HYLVLRQ�µ�7KLV�LQIRUPDWLRQ�LV�QRW�QHFHVVDULO\�FXUUHQW�RU�FRPSOHWH
PDQXIDFWXULQJ�GDWD��QRU�LV�LW�SDUW�RI�WKH�SURGXFW�VSHFLILFDWLRQ��$OO�LQIRUPDWLRQ�IROORZLQJ�LV�&RS\ULJKW
*UHHQ6SULQJ�&RPSXWHUV��,QF�

&XUUHQW�PDQXIDFWXULQJ�LQIRUPDWLRQ��LQFOXGLQJ�VFKHPDWLFV��SURJUDPPHG�GHYLFH�OLVWLQJV��ELOO�RI�
PDWHULDO��DQG�DVVHPEO\�GLDJUDPV�DUH�DYDLODEOH�IURP�*UHHQ6SULQJ�&RPSXWHUV�DV�SDUW�RI�WKH�(QJLQHHULQJ
.LW�RSWLRQ�RU�IURP�\RXU�LQWHUQDWLRQDO�GLVWULEXWRU�


