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IP-HSPIO

16-bit
Buffered High Speed
Parallel Input Output
IndustryPack®

SBS GreenSpring Modular I/O
181 Constitution Drive
Menlo Park, CA 94025
(415) 327-1200
(415) 327-3808 FAX

This document contains information of proprietary
interest to GreenSpring Computers. It has been
supplied in confidence and the recipient, by
accepting this material, agrees that the subject
matter will not be copied or reproduced, in whole or
in part, nor its contents revealed in any manner or to
any person except to meet the purpose for which it
was delivered.

GreenSpring Computers has made every effort to
ensure that this manual is accurate and complete.
Still, the company reserves the right to make
improvements or changes in the product described
in this document at any time and without notice.
Furthermore, GreenSpring Computers assumes no
liability arising out of the application or use of the
device described herein.

The electronic equipment described herein
generates, uses, and can radiate radio frequency
energy. Operation of this equipment in a residential
area is likely to cause radio interference, in which
case the user, at his own expense, will be required to
take whatever measures may be required to correct
the interference.

GreenSpring’s products are not authorized for use as
critical components in life support devices or
systems without the express written approval of the
president of GreenSpring Computers, Inc.

This product has been designed to operate with
IndustryPack carriers and compatible user-provided
equipment. Connection of incompatible hardware is
likely to cause serious damage.

© SBS GreenSpring Modular I/O, Inc.
IndustryPack is a registered trademark of GreenSpring Computers.
Macintosh is a registered trademark of Apple Computers.
Other trademarks and registered trademarks are owned by their respective
manufactures.
Manual Revision iv. Revised 2/16/96.
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Product Description
7KH�,3�+63,2�LV�SDUW�RI�WKH�,QGXVWU\3DFN��IDPLO\�RI�PRGXODU�,�2�FRPSRQHQWV�DQG�SURYLGHV�),)2
EXIIHUHG�����ELW�ZLGH�,�2�FDSDELOLW\�EHWZHHQ�LWV�FDUULHU�ERDUG�DQG�DQ�H[WHUQDO�SHULSKHUDO�GHYLFH��$
EORFN�GLDJUDP�RI�WKH�,3�+63,2�LV�VKRZQ�EHORZ�LQ�)LJXUH����7KH�LQSXW�),)2�DQG�RXWSXW�),)2�DUH
HDFK��.�ZRUGV�GHHS��7KH�,3�+63,2�SURYLGHV�D���ELW�FRQWURO�UHJLVWHU��RXWSXW��DQG�D���ELW�VWDWXV
UHJLVWHU��LQSXW���7KHVH�UHJLVWHUV�DUH�DYDLODEOH�IRU�FRQWUROOLQJ�DQG�PRQLWRULQJ�WKH�SHULSKHUDO�GHYLFH
FRQQHFWHG�WR�WKH�,3�+63,2��$OO�SHULSKHUDO�GHYLFH�LQWHUIDFH�VLJQDOV�XVH�56�����'LIIHUHQWLDO�'ULYHUV
DQG�5HFHLYHUV��$OO�UHVRXUFHV�RQ�WKH�,3�+63,2�DUH�PDSSHG�LQWR�WKH�,QGXVWU\�3DFN�,�2�VSDFH�

7KLV�,3�+63,2�LQFOXGHV�2SWLRQ������&��7KLV�RSWLRQ�XVHV�ELW����3&75/���RI�WKH�3HULSKHUDO�&RQWURO
5HJLVWHU��287&175/�²�2IIVHW��[&��WR�LPSOHPHQW�D�VRIWZDUH�FRQWUROOHG�GULYHU�HQDEOH�IRU�WKH�56�
����GULYHUV�RQ�WKH�;)5(4B,1��;)5(4B287��3&75/��DQG�3&75/��VLJQDOV��7KH�GHIDXOW�VWDWH�IRU
WKLV�ELW�LV�¶�·�DIWHU�SRZHU�RQ�RU�PDVWHU�UHVHW��:KHQ�%LW���LV�¶�·��WKH�56�����GULYHUV�RQ�WKH�;)5(4B,1�
;)5(4B287��3&75/��DQG�3&75/��VLJQDOV�DUH�GLVDEOHG��%LW���RI�WKH�3HULSKHUDO�&RQWURO�5HJLVWHU
PXVW�EH�VHW�WR�¶�·�WR�HQDEOH�WKHVH�56�����GULYHUV�

ID PROM 

Control Logic 

Address Decoding 

FIFO Status Registers 

Interrupt Logic 

GP Ctrl / Stat Registers

IP Logic 
Interface

8K Output FIFO

8K Input FIFO

16 Bit

RS-422 

Drivers 
and  

Receivers

Peripheral 
Interface

)LJXUH�������,3�+63,2�%ORFN�'LDJUDP

Industry Pack Interface

$OO�WKH�UHJLVWHUV�RI�WKH�,3�+63,2�DUH�ORFDWHG�LQ�WKH�,�2�VSDFH�RI�WKH�,QGXVWU\�3DFN��$OO�,�2�VSDFH
DFFHVV�F\FOHV�DUH�FRPSOHWHG�ZLWK�QR�ZDLW�VWDWHV��$V�UHTXLUHG�E\�WKH�,3�,QWHUIDFH�6SHFLILFDWLRQ��DOO
LQWHUIDFH�VLJQDOV�DUH�V\QFKURQL]H�ZLWK�WKH���0+]�FORFN�IURP�WKH�,QGXVWU\�3DFN�LQWHUIDFH�
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Reset Condition

7KH�UHVHW�VLJQDO�IURP�WKH�,QGXVWU\�3DFN�,QWHUIDFH�LV�XVHG�DV�WKH�KDUGZDUH�UHVHW�DQG�WKH�HQWLUH�,3�
+63,2�LV�LQLWLDOL]HG�ZKHQ�UHVHW�LV�DFWLYDWHG��8SRQ�UHVHW��WKH�,3�+63,2�LV�LQLWLDOL]HG�WR�WKH�VWDWH�OLVWHG
EHORZ�LQ�)LJXUH���

Register Reset State

Master Reset Bit 1 (active)

FIFO Reset Bit 1 (active)

Interrupt Mask All 1

FIFO Word Count All 0

Input FIFO Interrupt Interval Count 0

Interrupt Vector All ’1’

Input FIFO Empty

Output FIFO Empty

XFREQ_IN Asserted

XFREQ_OUT Deasserted

)LJXUH�������5HVHW�,QLWLDOL]DWLRQ�6WDWH

$OO�RI�WKH�FRQWURO�ORJLF�RQ�WKH�,3�+63,2�LV�FRQWDLQHG�LQ�DQ�;LOLQ[�)3*$��$IWHU�D�V\VWHP�UHVHW�WKH
)3*$�XQGHUJRHV�D�SURJUDPPLQJ�SURFHVV�WKDW�UHTXLUHV�����PLOOLVHFRQGV��'XULQJ�WKLV�SURJUDPPLQJ
WLPH�WKH�,3�ZLOO�QRW�UHVSRQG�WR�&DUULHU�ERDUG�DFFHVVHV�ZKLFK�UHVXOWV�LQ�D�%XV�(UURU��7KH�HUURUV�FDQ�EH
HOLPLQDWHG�E\�GHVLJQLQJ�WKH�V\VWHP�VRIWZDUH�VR�WKDW�WKH�,3�LV�QRW�DFFHVVHG�GXULQJ�WKH�ILUVW����
PLOOLVHFRQGV�DIWHU�D�V\VWHP�UHVHW�

7KH�IROORZLQJ�LV�WKH�UHFRPPHQGHG�LQLWLDOL]DWLRQ�VHTXHQFH�

�� :ULWH�D�¶�·�WR�WKH�0DVWHU�5HVHW�DQG�),)2�5HVHW�ELWV�WR�HQDEOH�WKH�),)2�FRQWURO�ORJLF�
�� 3URJUDP�WKH�GHVLUHG�,QSXW�),)2�,QWHUUXSW�,QWHUYDO�YDOXH
�� 3URJUDP�WKH�,QWHUUXSW�9HFWRU�UHJLVWHU�
�� (QDEOH�WKH�GHVLUHG�LQWHUUXSW�E\�ZULWLQJ�D�¶�·�WR�WKH�DSSURSULDWH�PDVN�UHJLVWHU�ELW�

5HIHU�WR�WKH�,�2�5HJLVWHU�'HILQLWLRQ�VHFWLRQ�EHORZ�IRU�UHJLVWHU�GHWDLOV�

Interrupt Generation

7KH�,3�+63,2�FDQ�EH�SURJUDPPHG�WR�LVVXH�DQ�LQWHUUXSW�XQGHU�WKH�FRQGLWLRQV�OLVWHG�EHORZ�LQ�)LJXUH��

Interrupt Condition Interrupt Signal

Input FIFO is Full IP Slot A, Interrupt Request 0

Input FIFO Interrupt Interval IP Slot A, Interrupt Request 1

Output FIFO is Full IP Slot B, Interrupt Request 0

)LJXUH�������,QWHUUXSWLQJ�&RQGLWLRQV
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:KHQ�WKH�LQWHUUXSWLQJ�FRQGLWLRQ�RFFXUV�DQG�WKH�LQWHUUXSW�PDVN�ELW�IRU�WKDW�FRQGLWLRQV�LV�SURJUDPPHG
WR�HQDEOH�WKH�LQWHUUXSW��WKH�LQWHUUXSW�VLJQDO�OLVWHG�LQ�)LJXUH���LV�DVVHUWHG��7KH�LQWHUUXSW�VLJQDO�LV�QRW
DXWRPDWLFDOO\�UHVHW�E\�WKH�LQWHUUXSW�DFNQRZOHGJH�F\FOH��7KH�LQWHUUXSW�VHUYLFH�VRIWZDUH�LV�UHTXLUHG�WR
WRJJOH�WKH�PDVN�ELW�RI�WKDW�SDUWLFXODU�LQWHUUXSW�WR�UHVHW�WKH�LQWHUUXSW�FRQGLWLRQ��7KH�OHDVW�VLJQLILFDQW
WZR�ELWV�RI�WKH�LQWHUUXSW�YHFWRU�UHWXUQHG�GXULQJ�WKH�DFNQRZOHGJH�F\FOH�DUH�HQFRGHG�WR�LQGLFDWH�WKH
LQWHUUXSWLQJ�FRQGLWLRQ��7KH�FRGLQJ�LV�OLVWHG�LQ�)LJXUH���RQ�WKH�QH[W�SDJH�

Interrupt Condition V1-V0

Input FIFO Full 0 0

Input FIFO Word Count 0 1

Output FIFO Full 1 0

)LJXUH�������,QWHUUXSWLQJ�9HFWRU�(QFRGLQJ

FIFO Operation

7KH�RSHUDWLRQ�RI�WKH�),)2V�RQ�WKH�,3�+63,2�LV�YHU\�VLPSOH��$IWHU�WKH�,3�+63,2�KDV�EHHQ
LQLWLDOL]HG��WKH�),)2�LV�HQDEOHG�E\�WKH�VRIWZDUH�ZULWLQJ�D�¶�·�WR�WKH�),)2�5HVHW�ELW��7KH�SURJUDP�FDQ
WKHQ�FKHFN�WKH�),)2�VWDWXV�WR�GHWHUPLQH�WKH�)8//�DQG�(037<�VWDWH�RI�HDFK�),)2��7KH�),)2�ZRUG
FRXQW�UHJLVWHU�FDQ�DOVR�EH�UHDG�WR�GHWHUPLQH�WKH�H[DFW�QXPEHU�RI�ZRUGV�VWRUHG�LQ�WKH�),)2��7KH
PD[LPXP�VL]H�RI�WKH�,QSXW�),)2�DQG�WKH�RXWSXW�),)2�LV��.�ZRUG�HDFK�

8S�'RZQ�FRXQWHUV�DUH�XVHG�WR�LPSOHPHQWHG�WKH�ZRUG�FRXQW�UHJLVWHUV�IRU�WKH�,QSXW�),)2�DQG�WKH
2XWSXW�),)2��7KH�,QSXW�),)2�ZRUG�FRXQW�UHJLVWHU�LV�LQFUHPHQW�E\���ZKHQHYHU�GDWD�LV�ZULWWHQ�LQWR
WKH�LQSXW�),)2�E\�WKH�SHULSKHUDO�GHYLFH��7KLV�FRXQWHU�LV�WKHQ�GHFUHPHQW�E\���ZKHQHYHU�GDWD�LV�UHDG
RXW�RI�WKH�),)2�E\�WKH�FDUULHU�ERDUG��6LPLODUO\��WKH�RXWSXW�),)2�ZRUG�FRXQW�UHJLVWHU�LV�LQFUHPHQW�E\
��ZKHQHYHU�GDWD�LV�D�ZULWWHQ�LQWR�WKH�RXWSXW�),)2�E\�WKH�FDUULHU�ERDUG��7KH�FRXQWHU�LV�GHFUHPHQW�E\��
ZKHQHYHU�GDWD�LV�UHDG�RXW�RI�WKH�),)2�E\�WKH�SHULSKHUDO�GHYLFH�

Peripheral Interface

7KH�SHULSKHUDO�LQWHUIDFH�ORJLF�LV�V\QFKURQL]HG�WR�D����0+]�FORFN�GHULYHG�IURP�WKH���0+]�,QGXVWU\
3DFN�,QWHUIDFH�FORFN��7KLV�LPSOHPHQWDWLRQ�SURYLGHV�WKH�KLJK�SHUIRUPDQFH�WLPLQJ�RI�WKH�7UDQVIHU
5HTXHVW�KDQGVKDNLQJ�RQ�WKH�SHULSKHUDO�GHYLFH�LQWHUIDFH��7KH�'(9)/*�LQSXW�VLJQDO��'(9B,1��IURP
WKH�SHULSKHUDO�GHYLFH�LV�V\QFKURQL]HG�WR�WKH����0+]�FORFN��7KH�;)5(4�SXOVH��;)5(4B,1��LV
JHQHUDWHG�IURP�WKH�WUDLOLQJ�HGJH�RI�'(9B,1�

:KHQ�WKH�ODVW�ZRUG�LV�ZULWWHQ�LQWR�WKH�LQSXW�),)2��WKH�,QSXW�),)2�VWDWXV�EHFRPHV�)8//�DQG
;)5(4B,1�UHPDLQV�LQ�WKH�GHDVVHUWHG�VWDWH��6LPLODUO\��ZKHQ�WKH�ODVW�ZRUG�LV�UHDG�RXW�RI�WKH�RXWSXW
),)2��WKH�2XWSXW�),)2�VWDWXV�EHFRPHV�(037<�DQG�;)5(4B287�UHPDLQV�LQ�WKH�GHDVVHUWHG�VWDWH�
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TIMING

7KH�,3�+63,2�LQWHUIDFH�LV�V\QFKURQRXV�WR�WKH���0+]�FORFN�IURP�WKH�,3�/RJLF�,QWHUIDFH��7KH�WLPLQJ
GLDJUDP�EHORZ�VKRZV�D�W\SLFDO�),)2�UHDG�DQG�ZULWH�&\FOH�

CLK

IOSEL#

ACK#

OFIFOWR#

IFIFORD#

)LJXUH�������+63,2�),)2�5HDG�:ULWH�&\FOH

Parameter Timing
(nanoseconds)

XFREQ_OUT high to OFIFO Data Valid 50    Max.
DEV_OUT high pulse width 125    Min.
DEV_OUT negative edge to XFREQ_OUT negative edge 62.5 Max.
XFREQ_OUT low pulse width 62.5 Min.
Output Data Hold 62.5 Min.

Input Data to DEV_IN setup 40    Min.
Input Data to DEV_IN hold 20    Min.
DEV_IN high pulse width 125    Min.
DEV_IN negative edge to XFREQ_IN negative edge 62.5 Max.
XFREQ_IN low pulse width 62.5 Min.

)LJXUH�������+63,2�3HULSKHUDO�,QWHUIDFH�7LPH�5HTXLUHPHQWV

7KH�WUDQVIHU�RI�GDWD�RYHU�WKH�3HULSKHUDO�,QWHUIDFH�LV�FRQWUROOHG�E\�WKH�;)5(4�DQG�'(9�VLJQDOV��7KH
VLJQDOV�;)5(4B,1�DQG�'(9B,1�FRQWURO�WKH�ZULWLQJ�RI�GDWD�WR�WKH�,QSXW�),)2�E\�WKH�SHULSKHUDO
GHYLFH��7KH�VLJQDOV�;)5(4B287�DQG�'(9B287�FRQWURO�WKH�UHDGLQJ�RI�GDWD�IURP�WKH�2XWSXW
),)2�E\�WKH�SHULSKHUDO�GHYLFH�

2QFH�WKHUH�LV�DW�OHDVW�RQH�ZRUG�RI�GDWD�ZULWWHQ�WR�WKH�2XWSXW�),)2��WKH�,3�+63,2�GULYHV
;)5(4B287�KLJK�WR�LQGLFDWH�WR�WKH�SHULSKHUDO�GHYLFH�WKDW�GDWD�LV�DYDLODEOH��$FWLYDWLQJ
;)5(4B287�DOVR�DVVHUWV�2),)25'��WR�UHDG�GDWD�IURP�WKH�),)2�WR�WKH�LQWHUIDFH�GULYHUV��7KLV
GDWD�LV�YDOLG�ZLWKLQ�D�PD[LPXP�RI����QDQRVHFRQGV��7KH�SHULSKHUDO�GHYLFH�GULYHV�'(9B287�KLJK�WR
LQGLFDWH�WKDW�LW�LV�UHDGLQJ�WKH�GDWD��7KH�VLJQDO�'(9B287�PXVW�EH�KLJK�IRU�D�PLQLPXP�RI����
QDQRVHFRQGV��:KHQ�WKH�SHULSKHUDO�GHYLFH�GULYHV�'(9B287�ORZ��WKH�,3�+63,2�GULYHV
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;)5(4B287�ORZ�ZLWKLQ������QDQRVHFRQGV�IRU�D�PLQLPXP�RI������QDQRVHFRQGV��7KH�,3�+63,2
FRQWLQXHV�WR�GULYH�WKH�RXWSXW�GDWD�XQWLO�;)5(4B287�LV�GULYHQ�ORZ�E\�WKH�,3�+63,2�WR�SURYLGH
GDWD�KROG�WLPH�WR�WKH�SHULSKHUDO�GHYLFH��,I�WKLV�UHDG�PDNHV�WKH�2XWSXW�),)2�HPSW\��WKHQ�WKH�,3�
+63,2�FRQWLQXHV�WR�GULYH�;)5(4B287�ORZ�XQWLO�WKH�KRVW�SURFHVVRU�ZULWHV�D�ZRUG�WR�WKH�2XWSXW
),)2��7KH�GLDJUDP�LQ�)LJXUH���VKRZV�W\SLFDO�3HULSKHUDO�,QWHUIDFH�UHDG�F\FOH�

XFREQ_OUT

OFIFORD#

OFIFO Data

DEV_OUT

62.5nS Min

)LJXUH�������2XWSXW�),)2�5HDG�&\FOH�E\�3HULSKHUDO

$V�ORQJ�DV�WKHUH�LV�URRP�IRU�RQH�PRUH�ZRUG�LQ�WKH�,QSXW�),)2��WKH�,3�+63,2�GULYHV�;)5(4B,1
KLJK�WR�LQGLFDWH�WR�WKH�SHULSKHUDO�GHYLFH�WKDW�GDWD�FDQ�EH�ZULWWHQ�LQWR�WKH�),)2��7KH�SHULSKHUDO�GHYLFH
PXVW�GULYH�WKH�GDWD�OLQH�IRU�D�PLQLPXP�RI����QDQRVHFRQGV�EHIRUH�DVVHUWLQJ�'(9B,1��7KH�VLJQDO
'(9B,1�PXVW�UHPDLQ�DFWLYH�IRU�D�PLQLPXP�RI�����QDQRVHFRQGV��7KH�VLJQDO�'(9B,1�LV�XVHG�WR
JHQHUDWH�WKH�ZULWH�VWUREH�WR�WKH�,QSXW�),)2��7KH�SHULSKHUDO�GHYLFH�PXVW�FRQWLQXH�WR�GULYH�WKH�LQSXW
GDWD�IRU�D�PLQLPXP�RI����QDQRVHFRQGV�DIWHU�LW�GULYHV�'(9B,1�ORZ��:KHQ�WKH�SHULSKHUDO�GHYLFH
GULYHV�'(9B,1�ORZ��WKH�,3�+63,2�GULYHV�;)5(4B,1�ORZ�ZLWKLQ������QDQRVHFRQGV�IRU�D�PLQLPXP
RI������QDQRVHFRQGV��,I�WKLV�ZULWH�PDNHV�WKH�,QSXW�),)2�IXOO��WKHQ�WKH�,3�+63,2�FRQWLQXHV�WR�GULYH
;)5(4B,1�ORZ�XQWLO�WKH�KRVW�SURFHVVRU�KDV�UHDG�D�ZRUG�IURP�WKH�,QSXW�),)2��7KH�GLDJUDP�LQ
)LJXUH���VKRZV�D�W\SLFDO�3HULSKHUDO�,QWHUIDFH�ZULWH�F\FOH�

XFREQ_IN

IFIFOWR#

IFIFO Data

DEV_IN

62.5nS Min

)LJXUH�������,QSXW�),)2�:ULWH�&\FOH�E\�3HULSKHUDO
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VMEbus Addressing
$OO�WKH�UHJLVWHUV�DQG�),)2V�RI�WKH�,3�+63,2�DUH�DOO�ORFDWHG�LQ�WKH�,�2�VSDFH�RI�WKH�,QGXVWU\�3DFN�
2QO\����ELW�ZRUG�DFFHVV�WR�WKHVH�UHJLVWHUV�LV�VXSSRUWHG��7KH�DGGUHVV�RIIVHW�RI�HDFK�UHJLVWHU�LV�VKRZQ�LQ
)LJXUH����7KH�,3�+63,2�LV�D�GRXEOH�VL]H�,QGXVWU\�3DFN�ZLWK�DOO�WKH�DGGUHVVHV�EDVHG�RQ�WKH�,3�FDUULHU
ERDUG�EDVH�DGGUHVV�IRU�WKH�3��FRQQHFWRU�RI�WKH�GRXEOH�SDFN��7\SLFDOO\�WKLV�LV�HLWKHU�WKH�,3�VORW�$�RU�,3
VORW�&�EDVH�DGGUHVV�

:RUG�DFFHVVHV�RQ�WKH�90(EXV�DUH�RQ�GDWD�OLQHV�'����'��

%\WH�DFFHVVHV�DUH�RQ�GDWD�OLQHV�'���'���$�E\WH�DGGUHVV�LV�WKH�HYHQ�E\WH�LQ�,QWHO�IDPLO\�KRVW
DUFKLWHFWXUHV��DQG�WKH�RGG�E\WH�LQ�0RWRUROD���.�KRVW�DUFKLWHFWXUHV��%\WH�DFFHVVHV�DUH�QRW�VXSSRUWHG
E\�WKH�,3�+63,2�

Function Description Offset
(A0 - A5)

Access Type

INCNT Input FIFO Word Count $00 Word Read Only
OUTCNT Output FIFO Word Count $02 Word Read Only
IRQ_INTERVAL Input FIFO IRQ Interval $04 Word Read/Write
IFIFO_RD Input FIFO Read $08 Word Read Only
OFIFO_WR Output FIFO Write $0A Word Write Only
OUTCTRL Peripheral Control $0C Word Read/Write
INSTATUS Peripheral Status $0E Word Read Only
VECTOR Interrupt Vector $10 Word Read/Write
Interrupt Mask Interrupt Mask $12 Word Read/Write
MASTER_RESET System Reset $14 Word Read/Write
FIFO_RESET FIFO Reset $16 Word Read/Write
FIFO_STATUS Read FIFO Status $18 Word Read Only

)LJXUH�������90(EXV�$GGUHVV�0DS

6HH�WKH�,�2�5HJLVWHU�'HILQLWLRQ�VHFWLRQ�EHORZ�IRU�UHJLVWHU�GHWDLOV�
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NuBus Addressing
:RUG�DGGUHVVHV�RQ�WKH�1X%XV�DUH�WKH�VDPH�DV�IRU�90(EXV��:RUG�DFFHVVHV�DUH�RQ�GDWD�OLQHV�'����'��

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�'���'���%\WH�DFFHVVHV�DUH�QRW�VXSSRUWHG�E\�WKH�,3�
+63,2�

6HH�WKH�,�2�5HJLVWHU�'HILQLWLRQ�VHFWLRQ�EHORZ�IRU�UHJLVWHU�GHWDLOV�

,QWHUUXSW�PDSSLQJ�LV�D�IXQFWLRQ�RI�WKH�VHOHFWHG�FDUULHU�ERDUG��6HH�\RXU�,3�FDUULHU�ERDUG�8VHU�0DQXDO
IRU�PRUH�LQIRUPDWLRQ�
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ISA (PC-AT) Bus Addressing
:RUG�DGGUHVVHV�RQ�WKH�,6$�%XV�DUH�WKH�VDPH�DV�IRU�90(EXV��:RUG�DFFHVVHV�DUH�RQ�GDWD�OLQHV
'����'��

%\WH�DFFHVVHV�DUH�RQ�GDWD�OLQHV�'���'���$�E\WH�DGGUHVV�LV�WKH�HYHQ�E\WH�LQ�,QWHO�IDPLO\�KRVW
DUFKLWHFWXUHV��DQG�WKH�RGG�E\WH�LQ�0RWRUROD���.�KRVW�DUFKLWHFWXUHV��%\WH�DFFHVVHV�DUH�QRW�VXSSRUWHG
E\�WKH�,3�+63,2�

6HH�WKH�,�2�5HJLVWHU�'HILQLWLRQ�VHFWLRQ�EHORZ�IRU�UHJLVWHU�GHWDLOV�

,QWHUUXSW�PDSSLQJ�LV�D�IXQFWLRQ�RI�WKH�VHOHFWHG�FDUULHU�ERDUG��6HH�\RXU�,3�FDUULHU�ERDUG�8VHU�0DQXDO
IRU�PRUH�LQIRUPDWLRQ�
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I/O Register Definition

INCNT — Offset 0x0
(Input FIFO Word Count — Read Only)

7KLV�UHDG�RQO\�,�2�UHJLVWHU�FRQWDLQV�WKH����ELW�ZRUG�UHSUHVHQWLQJ�WKH�QXPEHU�RI�ZRUGV�FXUUHQWO\
SUHVHQW�LQ�WKH�,QSXW�),)2�LQ�ELQDU\�IRUPDW��7KH�PD[LPXP�),)2�ZRUG�FRXQW�LV��)))�KH[��7KH�),)2
IXOO�FRQGLWLRQ�FDXVHV�WKH�ZRUG�FRXQW�WR�ZUDS�DURXQG�DQG�EHFRPH����7KHUHIRUH��WKH�),)2�IXOO
FRQGLWLRQ�VKRXOG�EH�GHWHUPLQH�E\�UHDGLQJ�WKH�),)2�VWDWXV�UHJLVWHU��%LWV����WKURXJK����DUH�LJQRUHG�RQ
D�ZULWH�DQG�DUH�XQGHILQHG�RQ�D�UHDG�

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

X X X 21

2
21

1
21

0
29 28 27 26 25 24 23 22 21 20

)LJXUH��������,QSXW�),)2�:RUG�&RXQW�5HJLVWHU

OUTCNT — Offset 0x2
(Output FIFO Word Count — Read Only)

7KLV�UHDG�RQO\�,�2�UHJLVWHU�FRQWDLQV�WKH����ELW�ZRUG�UHSUHVHQWLQJ�WKH�QXPEHU�RI�ZRUGV�FXUUHQWO\
SUHVHQW�LQ�WKH�2XWSXW�),)2�LQ�ELQDU\�IRUPDW��7KH�PD[LPXP�),)2�ZRUG�FRXQW�LV��)))�KH[��7KH
),)2�IXOO�FRQGLWLRQ�FDXVHV�WKH�ZRUG�FRXQW�WR�ZUDS�DURXQG�DQG�EHFRPH����7KHUHIRUH��WKH�),)2�IXOO
FRQGLWLRQ�VKRXOG�EH�GHWHUPLQH�E\�UHDGLQJ�WKH�),)2�VWDWXV�UHJLVWHU��%LWV����WKURXJK����DUH�LJQRUHG�RQ
D�ZULWH�DQG�DUH�XQGHILQHG�RQ�D�UHDG�

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

X X X 21

2
21

1
21

0
29 28 27 26 25 24 23 22 21 20

)LJXUH��������2XWSXW�),)2�:RUG�&RXQW�5HJLVWHU

IFIFO_RD — Offset 0x8
(Input FIFO — Read Only)

7KLV�LV�WKH����ELW�UHDG�SRUW�IRU�WKH�,QSXW�),)2��:KHQHYHU�LW�LV�UHDG��GDWD�LV�WUDQVIHUUHG�IURP�WKH�LQSXW
),)2�WR�WKH�,3�&DUULHU�ERDUG�DQG�WKH�,QSXW�),)2�:RUG�&RXQW�5HJLVWHU�LV�GHFUHPHQWHG�

OFIFO_WR — Offset 0xA
(Output FIFO — Write Only)

7KLV�LV�WKH����ELW�ZULWH�SRUW�IRU�WKH�2XWSXW�),)2��:KHQHYHU�LW�LV�ZULWWHQ��GDWD�LV�WUDQVIHUUHG�IURP�WKH
,3�&DUULHU�ERDUG�WR�WKH�2XWSXW�),)2�DQG�WKH�2XWSXW�),)2�ZRUG�FRXQW�LV�LQFUHPHQWHG�
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OUTCTRL — Offset 0xC
(Peripheral Control — Read/Write)

7KLV�LV�WKH�UHDG�ZULWH�UHJLVWHU�IRU�WKH���FRQWURO�ELWV�ZKLFK�GULYH�WKH�SHULSKHUDO�LQWHUIDFH�FRQWURO�OLQHV�
%LWV���WKURXJK����DUH�LJQRUHG�RQ�D�ZULWH�DQG�DUH�XQGHILQHG�RQ�D�UHDG��7KH�GHIDXOW�VWDWH�IRU�WKH�ELWV�RI
WKLV�UHJLVWHU�LV�¶�·�DIWHU�SRZHU�RQ�RU�PDVWHU�UHVHW�

2SWLRQ������&��LQFOXGHG�RQ�WKLV�,3�+63,2�XVHV�ELW���RI�WKH�3HULSKHUDO�&RQWURO�5HJLVWHU�WR
LPSOHPHQW�D�GULYHU�HQDEOH�IRU�WKH�56�����GULYHUV�RQ�WKH�;)5(4B,1��;)5(4B287��3&75/��DQG
3&75/��VLJQDOV��%LW���RI�WKH�3HULSKHUDO�&RQWURO�5HJLVWHU�PXVW�EH�VHW�WR�¶�·�WR�HQDEOH�WKHVH�56����
GULYHUV�

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

X X X X X X X X X 6 5 4 3 2 1 0

)LJXUH��������3HULSKHUDO�&RQWURO�5HJLVWHU

INSTATUS — Offset 0xE
(Peripheral Status — Read Only)

7KLV�LV�WKH�UHDG�RQO\�SRUW�RI�WKH���VWDWXV�ELWV�ZKLFK�PRQLWRU�WKH�SHULSKHUDO�LQWHUIDFH�VWDWXV�OLQHV��%LWV��
WKURXJK����DUH�LJQRUHG�RQ�D�ZULWH�DQG�DUH�XQGHILQHG�RQ�D�UHDG�

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

X X X X X X X X X 6 5 4 3 2 1 0

)LJXUH��������3HULSKHUDO�6WDWXV�5HJLVWHU

IRQ_INTERVAL — Offset 0x4
(Input FIFO Interrupt Word Count — Read/Write)

7KLV�LV�WKH�UHDG�ZULWH�UHJLVWHU�IRU�WKH�ZRUG�FRXQW�YDOXH��LQ�ELQDU\�IRUPDW��WKDW�GHWHUPLQHV�WKH�QXPEHU
RI�ZRUGV�WKDW�DUH�ZULWWHQ�LQWR�WKH�,QSXW�),)2�E\�WKH�SHULSKHUDO�GHYLFH�EHIRUH�DQ�LQWHUUXSW�LV
JHQHUDWHG�WR�WKH�,3�&DUULHU�ERDUG��)RU�D�YDOXH�RI�1�LQ�WKLV�UHJLVWHU��DQ�LQWHUUXSW�ZLOO�EH�JHQHUDWHG�HDFK
WLPH�WKH�,QSXW�),)2�:RUG�&RXQW�LV�HTXDO�WR�1��$�YDOXH�RI�¶�·�LQ�WKLV�UHJLVWHU�GLVDEOHV�,QSXW�),)2
,QWHUYDO�LQWHUUXSWV��%LWV����WKURXJK����DUH�LJQRUHG�RQ�D�ZULWH�DQG�DUH�XQGHILQHG�RQ�D�UHDG�

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

X X X 21

2
21

1
21

0
29 28 27 26 25 24 23 22 21 20

)LJXUH��������,QWHUUXSW�:RUG�&RXQW�5HJLVWHU
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Interrupt VECTOR — Offset 0x10
(Interrupt Vector — Read/Write)

7KLV�LV�WKH�UHDG�ZULWH�UHJLVWHU�WKDW�FRQWDLQV�WKH�VL[�PRVW�VLJQLILFDQW�ELWV�RI�WKH�LQWHUUXSW�YHFWRU��7KH
OHDVW�VLJQLILFDQW�WZR�ELWV�DUH�HQFRGHG�WR�LQGLFDWH�WKH�LQWHUUXSWLQJ�FRQGLWLRQ��7KLV�UHJLVWHU�LV�VHW�WR�DOO
¶�·V�E\�WKH�V\VWHP�RU�KDUGZDUH�UHVHW��%LWV���WKURXJK����DUH�LJQRUHG�RQ�D�ZULWH�DQG�DUH�XQGHILQHG�RQ�D
UHDG�

%LWV���DQG���DUH�VHW�WR�¶��·�RQ�DQ�,QSXW�),)2�)XOO�,QWHUUXSW�
%LWV���DQG���DUH�VHW�WR�¶��·�RQ�DQ�,QSXW�),)2�:RUG�&RXQW�,QWHUUXSW
%LWV���DQG���DUH�VHW�WR�¶��·�RQ�DQ��2XWSXW�),)2�)XOO�LQWHUUXSW�

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

X X X X X X X X V7 V6 V5 V4 V3 V2 X X

)LJXUH��������,QWHUUXSW�9HFWRU�5HJLVWHU

Interrupt MASK — Offset 0x12
(Interrupt Mask — Read/Write)

7KLV�LV�WKH�UHDG�ZULWH�UHJLVWHU�WKDW�FRQWDLQV�WKH�LQWHUUXSW�PDVN��$OO�PDVN�ELWV�DUH�VHW�WR�¶�·�E\�WKH
V\VWHP�RU�KDUGZDUH�UHVHW��%LWV���WKURXJK����DUH�LJQRUHG�RQ�D�ZULWH�DQG�DUH�XQGHILQHG�RQ�D�UHDG�
:ULWLQJ�D�¶�·�LQ�ELWV���WKURXJK���XQPDVNV�WKH�FRUUHVSRQGLQJ�LQWHUUXSW�

0��LV�XVHG�WR�PDVN�WKH�,QSXW�),)2�)XOO�,QWHUUXSW�
0��LV�XVHG�WR�PDVN�WKH�,QSXW�),)2�:RUG�&RXQW�,QWHUUXSW
0��LV�XVHG�WR�PDVN�WKH�2XWSXW�),)2�)XOO�LQWHUUXSW�

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

X X X X X X X X X X X X X M2 M1 M0

)LJXUH��������,QWHUUXSW�0DVN�5HJLVWHU

MASTER_RESET — Offset 0x14
(Master Reset — Read/Write)

7KLV�UHDG�ZULWH�UHJLVWHU�DFFHVVHV�WKH�0DVWHU�5HVHW�ELW��:ULWLQJ�D�¶�·�WR�WKH�OHDVW�VLJQLILFDQW�ELW�RI�WKLV
UHJLVWHU�JHQHUDWHV�D�0DVWHU�5HVHW�WR�WKH�,3�+63,2��'XULQJ�D�KDUGZDUH�UHVHW��WKH�5�ELW�LV�VHW�WR�¶�·��7KH
VRIWZDUH�LV�DOZD\V�UHTXLUHG�WR�ZULWH�D�¶�·�EDFN�LQWR�WKLV�ELW�WR�UHVXPH�RSHUDWLRQ�DIWHU�HLWKHU�UHVHW
FRQGLWLRQ��%LWV���WKURXJK����DUH�LJQRUHG�RQ�D�ZULWH�DQG�DUH�XQGHILQHG�RQ�D�UHDG�

$�0DVWHU�5HVHW�KDV�WKH�IROORZLQJ�HIIHFW�
5HVHW�WKH�,QSXW�),)2�DQG�WKH�2XWSXW�),)2�
5HVHW�WKH�,QSXW�),)2�DQG�WKH�2XWSXW�),)2�ZRUG�FRXQWHUV�
6HW�DOO�ELWV�RI�WKH�,QWHUUXSW�0DVN�
5HVHW�WKH�,QWHUUXSW�9HFWRU�WR�DOO�¶�·V�

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

X X X X X X X X X X X X X X X R

)LJXUH��������0DVWHU�5HVHW�5HJLVWHU
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FIFO_RESET — Offset 0x16
(FIFO Reset — Read/Write)

7KLV�UHDG�ZULWH�UHJLVWHU�DFFHVVHV�WKH�),)2�5HVHW�ELW��:ULWLQJ�D�¶�·�WR�WKH�OHDVW�VLJQLILFDQW�ELW�RI�WKLV
UHJLVWHU�JHQHUDWHV�D�),)2�5HVHW�WR�ERWK�WKH�,QSXW�),)2�DQG�WKH�2XWSXW�),)2��'XULQJ�D�KDUGZDUH
UHVHW��WKH�5�ELW�LV�VHW�WR�¶�·��7KH�VRIWZDUH�LV�DOZD\V�UHTXLUHG�WR�ZULWH�D�¶�·�EDFN�LQWR�WKLV�ELW�WR�UHVXPH
RSHUDWLRQ�DIWHU�HLWKHU�UHVHW�FRQGLWLRQ��%LWV���WKURXJK����DUH�LJQRUHG�RQ�D�ZULWH�DQG�DUH�XQGHILQHG�RQ�D
UHDG�

$�),)2�5HVHW�KDV�WKH�IROORZLQJ�HIIHFW�
5HVHW�WKH�,QSXW�),)2�DQG�WKH�2XWSXW�),)2�
5HVHW�WKH�,QSXW�),)2�DQG�WKH�2XWSXW�),)2�ZRUG�FRXQWHUV�

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

X X X X X X X X X X X X X X X R

)LJXUH��������),)2�5HVHW�5HJLVWHU

FIFO Status — Offset 0x18
(FIFO Status — Read Only)

7KLV�LV�D�UHDG�RQO\�UHJLVWHU�UHIOHFWLQJ�WKH�DFWXDO�VWDWXV�RI�WKH�,QSXW�),)2�DQG�WKH�2XWSXW�),)2��%LWV��
WKURXJK����DUH�LJQRUHG�RQ�D�ZULWH�DQG�DUH�XQGHILQHG�RQ�D�UHDG�

3 2 1 0

OUT EMPTY IN EMPTY OUT FULL IN FULL

)LJXUH��������),)2�6WDWXV�5HJLVWHU
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ID PROM

(YHU\�,3�FRQWDLQV�DQ�,'�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�+63,2�LV�VKRZQ�LQ�)LJXUH����EHORZ��)RU�PRUH�LQIRUPDWLRQ
RQ�,3�,'�3520V�UHIHU�WR�WKH�,QGXVWU\3DFN�/RJLF�,QWHUIDFH�6SHFLILFDWLRQ��DYDLODEOH�IURP�*UHHQ6SULQJ
&RPSXWHUV��7KH�,'�3520�LV�LPSOHPHQWHG�RQ�WKH�,3�+63,2�DV�SDUW�RI�WKH�;,/,1;�ILHOG
SURJUDPPDEOH�JDWH�DUUD\�

7KH�ORFDWLRQ�RI�WKH�,'�3520�LQ�WKH�KRVW·V�DGGUHVV�VSDFH�LV�GHSHQGHQW�RQ�WKH�FDUULHU�XVHG��1RUPDOO\
IRU�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 (EA)
15 No of bytes used (0C)
13 Driver ID, high byte (00)
11 Driver ID, low byte (01)
0F Reserved (00)
0D Revision (A1)
0B Model No IP-HSPIO (4C)
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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I/O Pin Wiring
7KLV�VHFWLRQ�JLYHV�WKH�3HULSKHUDO�'HYLFH�,QWHUIDFH�SLQ�DVVLJQPHQWV�IRU�,3�+63,2��7KLV�LQWHUIDFH�XVHV
FRQQHFWRUV�3��DQG�3���7KH�,3�/RJLF�,QWHUIDFH�XVHV�FRQQHFWRUV�3��DQG�3��DQG�LV�OLVWHG�LQ�WKH�QH[W
VHFWLRQ�

7KH�SLQ�QXPEHUV�JLYHQ�LQ�)LJXUHV����DQG����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�

&RQQHFWRU�3�
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Pin Number Signal Name Function Level
1 ID0 Input Data 0 RS-422 +
2 ID0# Input Data 0 # RS-422 -
3 ID1 Input Data 1 RS-422+
4 ID1# Input Data 1 # RS-422 -
5 ID2 Input Data 2 RS-422 +
6 ID2# Input Data 2# RS-422 -
7 ID3 Input Data 3 RS-422 +
8 ID3# Input Data 3# RS-422 -
9 ID4 Input Data 4 RS-422 +

10 ID4# Input Data 4# RS-422 -
11 ID5 Input Data 5 RS-422+
12 ID5# Input Data 5# RS-422 -
13 ID6 Input Data 6 RS-422+
14 ID6# Input Data 6# RS-422-
15 ID7 Input Data 7 RS-422+
16 ID7# Input Data 7# RS-422-
17 ID8 Input Data 8 RS-422+
18 ID8# Input Data 8# RS-422-
19 ID9 Input Data 9 RS-422+
20 ID9# Input Data 9# RS-422-
21 ID10 Input Data 10 RS-422
22 ID10# Input Data 10# RS-422-
23 ID11 Input Data 11 RS-422+
24 ID11# Input Data 11# RS-422-
25 ID12 Input Data 12 RS-422+
26 ID12# Input Data 12# RS-422-
27 ID13 Input Data 13 RS-422+
28 ID13# Input Data 13# RS-422-
29 ID14 Input Data 14 RS-422+
30 ID14# Input Data 14# RS-422+
31 ID15 Input Data 15 RS-422+
32 ID15# Input Data 15# RS-422-
33 DEV_IN Device  Flag  In RS-422+
34 DEV_IN# Device  Flag  In# RS-422-
35 XFREQ_IN Transfer  Req  In RS-422+
36 XFREQ_IN# Transfer  Req  In# RS-422-
37 PCTRL5 Control 5 RS-422+
38 PCTRL5# Control 5# RS-422-
39 PCTRL6 Control 6 RS-422+
40 PCTRL6# Control 6# RS-422-
41 ISTAT0 Status 0 RS-422+
42 ISTAT0# Status 0# RS-422-
43 ISTAT1 Status 1 RS-422+
44 ISTAT1# Status 1# RS-422-
45 ISTAT2 Status 2 RS-422+
46 ISTAT2# Status 2# RS-422-
47 ISTAT3 Status 3 RS-422+
48 ISTAT3# Status 3# RS-422-
49 ISTAT4 Status 4 RS-422+
50 ISTAT4# Status 4# RS-422-

)LJXUH��������,�2�3LQ�$VVLJQPHQW�)LUVW�+DOI
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&RQQHFWRU�3�

Pin Number Signal Name Function Level
1 ISTAT5 Status 5 RS-422 +
2 ISTAT5# Status 5# RS-422 -
3 ISTAT6 Status 6 RS-422+
4 ISTAT6# Status 6# RS-422 -
5 PCTRL0 Control 0 RS-422 +
6 PCTRL0# Control 0# RS-422 -
7 PCTRL1 Control 1 RS-422 +
8 PCTRL1# Control 1# RS-422 -
9 PCTRL2 Control 2 RS-422 +

10 PCTRL2# Control 2# RS-422 -
11 PCTRL3 Control 3 RS-422+
12 PCTRL3# Control 3# RS-422 -
13 PCTRL4 Control 4 RS-422+
14 PCTRL4# Control 4# RS-422-
15 DEV_OUT Device  Flag  Out RS-422+
16 DEV_OUT# Device  Flag  Out# RS-422-
17 XFREQ_OUT Transfer  Req  Out RS-422+
18 XFREQ_OUT# Transfer  Req  Out# RS-422-
19 OD0 Output Data 0 RS-422+
20 OD0# Output Data 0# RS-422-
21 OD1 Output Data 1 RS-422
22 OD1# Output Data 1# RS-422-
23 OD2 Output Data 2 RS-422+
24 OD2# Output Data 2# RS-422-
25 OD3 Output Data 3 RS-422+
26 OD3# Output Data 3# RS-422-
27 OD4 Output Data 4 RS-422+
28 OD4# Output Data 4# RS-422-
29 OD5 Output Data 5 RS-422+
30 OD5# Output Data 5# RS-422-
31 OD6 Output Data 6 RS-422+
32 OD6# Output Data 6# RS-422-
33 OD7 Output Data 7 RS-422+
34 OD7# Output Data 7# RS-422-
35 OD8 Output Data 8 RS-422+
36 OD8# Output Data 8# RS-422-
37 OD9 Output Data 9 RS-422+
38 OD9# Output Data 9# RS-422-
39 OD10 Output Data 10 RS-422+
40 OD10# Output Data 10# RS-422-
41 OD11 Output Data 11 RS-422+
42 OD11# Output Data 11# RS-422-
43 OD12 Output Data 12 RS-422+
44 OD12# Output Data 12# RS-422-
45 OD13 Output Data 13 RS-422+
46 OD13# Output Data 13# RS-422-
47 OD14 Output Data 14 RS-422+
48 OD14# Output Data 14# RS-422-
49 OD15 Output Data 15 RS-422+
50 OD15# Output Data 15# RS-422-

)LJXUH��������,�2�3LQ�$VVLJQPHQW�6HFRQG�+DOI
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IndustryPack Logic Interface Pin Assignment

)LJXUHV����DQG����EHORZ�JLYH�WKH�SLQ�DVVLJQPHQWV�IRU�WKH�,QGXVWU\3DFN�/RJLF�,QWHUIDFH�RQ�WKH
,3�+63,2��3LQV�PDUNHG�Q�F�EHORZ�DUH�GHILQHG�E\�WKH�VSHFLILFDWLRQ��EXW�QRW�XVHG�RQ�,3�+63,2��6HH
DOVR�\RXU�8VHU�0DQXDO�IRU�\RXU�,3�&DUULHU�ERDUG�IRU�PRUH�LQIRUPDWLRQ�

&RQQHFWRU�3�

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/c 15 40
D12 A3 16 41
D13 IntReq0* 17 42
D14 A4 18 43
D15 IntReq1* 19 44
n/c A5 20 45
n/c n/c 21 46
n/c n/c 22 47
n/c 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�,QWHUIDFH�3LQ�$VVLJQPHQW�)LUVW�+DOI

&RQQHFWRU�3�
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GND GND  1 26
n/c +5V   2 27
n/c n/c   3 28
D0 n/c  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 n/c 10 35
D7 n/c 11 36
D8 A1 12 37
D9 n/c 13 38
D10 n/c 14 39
D11 n/c 15 40
D12 n/c 16 41
D13 IntReq0* 17 42
D14 n/c 18 43
D15 n/c 19 44
n/c n/c 20 45
n/c n/c 21 46
n/c n/c 22 47
n/c 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�,QWHUIDFH�3LQ�$VVLJQPHQW�6HFRQG�+DOI
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Construction and Reliability

,QGXVWU\3DFNV�ZHUH�FRQFHLYHG�DQG�HQJLQHHUHG�IRU�UXJJHG�LQGXVWULDO�HQYLURQPHQWV��7KH�,3�+63,2�LV
FRQVWUXFWHG�RXW�RI�������LQFK�WKLFN�)5��9��PDWHULDO��7KH�VL[�FRSSHU�OD\HUV�FRQVLVW�RI�WZR�VLJQDO�OD\HUV
RQ�WKH�WRS�DQG�ERWWRP��DQG�IRXU�LQWHUQDO�OD\HUV��7ZR�LQWHUQDO�OD\HUV�DUH�GHGLFDWHG�WR�SRZHU�DQG
JURXQG�SODQHV��7ZR�DGGLWLRQDO�OD\HUV�DUH�XVHG�IRU�VLJQDO�ZLULQJ�

7KURXJK�KROH�DQG�VXUIDFH�PRXQWLQJ�RI�FRPSRQHQWV�LV�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�JROG�SODWHG�RQ�ERWK�FRQWDFWV�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�PHWULF�0��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��&��DQG�WDNLQJ�LQWR
DFFRXQW�WKH�WKLFNQHVV�DQG�DUHD�RI�WKH�,3��7KLV�FRHIILFLHQW�PHDQV�WKDW�LI������:DWWV�LV�DSSOLHG�XQLIRUPO\
RQ�WKH�FRPSRQHQW�VLGH��WKDW�WKH�WHPSHUDWXUH�GLIIHUHQFH�EHWZHHQ�WKH�FRPSRQHQW�DQG�WKH�VROGHU�VLGH�LV
RQH�GHJUHH�&HOVLXV�
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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:

&XVWRPHU�6HUYLFH�'HSDUWPHQW
*UHHQ6SULQJ�&RPSXWHUV
�����2·%ULHQ�'ULYH
0HQOR�3DUN��&$������
��������������
���������������ID[
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Specifications IP-HSPIO
7KLV�VHFWLRQ�JLYHV�WKH�WHFKQLFDO�VSHFLILFDWLRQ�IRU�WKH�VWDQGDUG�JUDGH�,3�+63,2�

Size Double-high IndustryPack

Dimensions 3.6 x 3.9 x 0.340 inches max

Reset Recovery Time: 330 milliseconds

Number of Lines 16 bit parallel data input lines,
16 bit parallel data output lines,
4 data transfer control line,
7 bit parallel control output
7 bit parallel status input

Data Transfer Modes 16 bit FIFO buffered input,
16 bit FIFO buffered output

Electrical Interface All I/O use RS-422 differential drivers and receivers

Data Buffers 8K by 16 bit input FIFO,
8K by 16 bit Output FIFO

I/O Interconnect Two 50-pin cables, 100 lines

Interrupts Three uniquely vectored interrupts

Wait States Zero on all IP Interface cycles

Power Requirements: +5 VDC, 630 mA typical

Environmental Operating temperature: 0 to 70°C
Humidity: 5 - 95% non-condensing
Storage temperature: –10 to +85°C
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Order Information
IP-HSPIO 16 bit parallel FIFO buffered data input lines,

16 bit parallel FIFO buffered data output lines,
4 data transfer control line,
7 bit parallel control output
7 bit parallel status input

Eng Kit—IP-HSPIO Engineering Kit includes:
6 foot data cable,
50-pin screw terminal block,
Technical Documentation,
Data sheet reprints

Note: The Engineering Kit is strongly recommended for first time IP-HSPIO buys.
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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��ELOOV�RI�
PDWHULDO��DQG�DVVHPEO\�GLDJUDPV�DUH�DYDLODEOH�IURP�*UHHQ6SULQJ�&RPSXWHUV�DV�SDUW�RI�WKH�(QJLQHHULQJ
.LW�RSWLRQ�RU�IURP�\RXU�LQWHUQDWLRQDO�GLVWULEXWRU�
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


