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IP-Opto Interrupter

Eight optically isolated, digitally filtered,
programmable input/interrupt channels

IndustryPack®

User Manual

5HYLVLRQ�Y
&RUUHVSRQGLQJ�+DUGZDUH��5HYLVLRQ�$
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IP-Opto Interrupter
Eight optically isolated,
digitally filtered,
programmable input
and interrupt channels
IndustryPack®

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

7KLV�GRFXPHQW�FRQWDLQV�LQIRUPDWLRQ�RI�SURSULHWDU\
LQWHUHVW�WR�*UHHQ6SULQJ�&RPSXWHUV���,W�KDV�EHHQ
VXSSOLHG�LQ�FRQILGHQFH�DQG�WKH�UHFLSLHQW��E\�DFFHSWLQJ
WKLV�PDWHULDO��DJUHHV�WKDW�WKH�VXEMHFW�PDWWHU�ZLOO�QRW�EH
FRSLHG�RU�UHSURGXFHG��LQ�ZKROH�RU�LQ�SDUW��QRU�LWV
FRQWHQWV�UHYHDOHG�LQ�DQ\�PDQQHU�RU�WR�DQ\�SHUVRQ
H[FHSW�WR�PHHW�WKH�SXUSRVH�IRU�ZKLFK�LW�ZDV�GHOLYHUHG�

*UHHQ6SULQJ�&RPSXWHUV�KDV�PDGH�HYHU\�HIIRUW�WR
HQVXUH�WKDW�WKLV�PDQXDO�LV�DFFXUDWH�DQG�FRPSOHWH�
6WLOO��WKH�FRPSDQ\�UHVHUYHV�WKH�ULJKW�WR�PDNH
LPSURYHPHQWV�RU�FKDQJHV�LQ�WKH�SURGXFW�GHVFULEHG�LQ
WKLV�GRFXPHQW�DW�DQ\�WLPH�DQG�ZLWKRXW�QRWLFH�
)XUWKHUPRUH��*UHHQ6SULQJ�&RPSXWHUV�DVVXPHV�QR
OLDELOLW\�DULVLQJ�RXW�RI�WKH�DSSOLFDWLRQ�RU�XVH�RI�WKH
GHYLFH�GHVFULEHG�KHUHLQ�

7KH�HOHFWURQLF�HTXLSPHQW�GHVFULEHG�KHUHLQ�JHQHUDWHV�
XVHV��DQG�FDQ�UDGLDWH�UDGLR�IUHTXHQF\�HQHUJ\�
2SHUDWLRQ�RI�WKLV�HTXLSPHQW�LQ�D�UHVLGHQWLDO�DUHD�LV
OLNHO\�WR�FDXVH�UDGLR�LQWHUIHUHQFH��LQ�ZKLFK�FDVH�WKH
XVHU��DW�KLV�RZQ�H[SHQVH��ZLOO�EH�UHTXLUHG�WR�WDNH
ZKDWHYHU�PHDVXUHV�PD\�EH�UHTXLUHG�WR�FRUUHFW�WKH
LQWHUIHUHQFH�

*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�

7KLV�SURGXFW�KDV�EHHQ�GHVLJQHG�WR�RSHUDWH�ZLWK
,QGXVWU\3DFN�FDUULHUV�DQG�FRPSDWLEOH�XVHU�SURYLGHG
HTXLSPHQW���&RQQHFWLRQ�RI�LQFRPSDWLEOH�KDUGZDUH�LV
OLNHO\�WR�FDXVH�VHULRXV�GDPDJH�

��6%6�*UHHQ6SULQJ�0RGXODU�,�2��,QF�
,QGXVWU\3DFN�LV�D�UHJLVWHUHG�WUDGHPDUN�RI�*UHHQ6SULQJ�&RPSXWHUV�
0DFLQWRVK�LV�D�UHJLVWHUHG�WUDGHPDUN�RI�$SSOH�&RPSXWHUV�
0DQXDO�5HYLVLRQ�Y����������
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Product Description
,3�2SWR�,QWHUUXSWHU�SURYLGHV�HLJKW�LGHQWLFDO�GLJLWDO�LQSXW�FKDQQHOV���(DFK�FKDQQHO�SURYLGHV
LQGHSHQGHQW�RSWLFDO�LVRODWLRQ�DQG�GLJLWDO�ILOWHULQJ���7KH�LQSXW�FKDQQHOV�PD\�EH�UHDG�GLUHFWO\��RU�WKH\
PD\�EH�SURJUDPPHG�WR�JHQHUDWH�DQ�LQWHUUXSW�

7\SLFDO�LQSXWV�DUH�PHFKDQLFDO�VZLWFKHV��RSWLFDO�VZLWFKHV��RU�H[WHUQDO�YROWDJHV���,3�2SWR�,QWHUUXSWHU�LV
LGHDOO\�VXLWHG�WR�FULWLFDO�LQSXWV��VXFK�DV�HPHUJHQF\�RII�VZLWFKHV��PHFKDQLFDO�OLPLW�GHWHFWRUV��DQG
GHDGPDQ�VZLWFKHV��,W�FDQ�GLUHFWO\�GHWHFW�WKH�SUHVHQFH�RI�H[WHUQDO�SRZHU�VXSSOLHV�RU�PRQLWRU�GLJLWDO
VDIHW\�VHQVRUV��VXFK�DV�SUHVVXUH�VHQVRUV�RU�WHQVLRQ�JDXJHV�

,3�2SWR�,QWHUUXSWHU�LV�GHVLJQHG�WR�SURYLGH�D�SDUWLFXODUO\�HIIHFWLYH�DQG�XQLIRUP�ZD\�IRU�H[WHUQDO�HYHQWV
WR�LQWHUUXSW�WKH�KRVW���7KH�,3�LV�SURJUDPPHG�YLD�VL[�E\WH�ZLGH�UHJLVWHUV���:LWK�WKH�H[FHSWLRQ�RI�WKH
YHFWRU�UHJLVWHU��HDFK�ELW�RI�HDFK�UHJLVWHU�FRUUHVSRQGV�GLUHFWO\�ZLWK�WKH�DVVRFLDWHG�LQSXW�FKDQQHO���7KLV
XQLIRUP�SURJUDPPLQJ�LQWHUIDFH�VLPSOLILHV�DSSOLFDWLRQ�VRIWZDUH���$Q\�QXPEHU�RI�FKDQQHOV�PD\�EH
SURJUDPPHG�VLPXOWDQHRXVO\���6LQJOH��VLPXOWDQHRXV��RU�RYHUODSSHG�LQSXW�LQWHUUXSWV�DUH�HDVLO\�KDQGOHG�

$�EORFN�GLDJUDP�RI�WKH�,3�2SWR�,QWHUUXSWHU�LV�VKRZQ�LQ�)LJXUH���EHORZ�

Logic 

Interface

+ Inputs

Vector 

Register

ILQ2

– Inputs

8

OSC 
SEL

Opto- 
Coupler

Digital 
Filter

PLD based 
bit-slice 

custom interrupt 
logic and 
registers

8

IRQ

Control 

GAL

)LJXUH�������6LPSOLILHG�%ORFN�'LDJUDP�RI�,3�2SWR�,QWHUUXSWHU

,QSXW�FKDQQHOV�PD\�EH�LQGLYLGXDOO\�PDVNHG��WR�QRW�SURGXFH�DQ�LQWHUUXSW��RU�SURJUDPPHG�WR�LQWHUUXSW
RQ�HLWKHU�WKH�ULVLQJ�RU�IDOOLQJ�HGJH���7ZR�OHYHOV�RI�LQWHUUXSW�ODWFK�ORJLF�DUH�XVHG�WR�SUHYHQW�DQ\�SRVVLEOH
RFFXUUHQFH�RI�´ORVW´�LQWHUUXSWV���,QSXW�WUDQVLWLRQV�PD\�RFFXU�EHIRUH��GXULQJ�RU�DIWHU�DQ�LQWHUUXSW
VHUYLFH�URXWLQH�ZLWKRXW�GDQJHU�RI�ORVLQJ�DQ�LQWHUUXSW���6LPLODUO\��LQSXW�FRQGLWLRQV�PD\�EH�VWHDG\�VWDWH
�'&���VORZ�HGJHV��RU�VKRUW�SXOVHV���7KH�SURJUDPPHU�GRHV�QRW�QHHG�WR�NQRZ�WKH�SXOVH�ZLGWK��EH\RQG
WKH�GHERXQFH�WLPH��WR�SURSHUO\�SURJUDP�WKH�,3�2SWR�,QWHUUXSWHU���([DPSOHV�RI�SURJUDPV�DUH�VKRZQ
ODWHU�LQ�WKLV�PDQXDO�

$OO�UHJLVWHUV�DUH�UHDGDEOH�DV�ZHOO�DV�ZULWDEOH�WR�IXUWKHU�VLPSOLI\�SURJUDPPLQJ��%LW�VHW�DQG�ELW�FOHDU
LQVWUXFWLRQV�PD\�EH�H[HFXWHG�GLUHFWO\�WR�DIIHFW�RQO\�D�VLQJOH�FKDQQHO��LI�GHVLUHG���5HDGDEOH�UHJLVWHUV
VLPSOLI\�GHEXJJLQJ�DV�ZHOO�DV�WKH�LQWHUUXSW�URXWLQHV�WKHPVHOYHV�

Optical Isolation
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(LJKW�LQGHSHQGHQW�RSWLFDO�LVRODWLRQ�FLUFXLWV�LVRODWH�HDFK�LQSXW�FKDQQHO�IURP�WKH�KRVW·V�GLJLWDO�ORJLF�DQG
IURP�HDFK�RWKHU���(DFK�FKDQQHO�KDV�D�SRVLWLYH�DQG�QHJDWLYH�LQSXW�FRQQHFWLRQ���7KH�LQSXW�FLUFXLWU\
GHWHFWV�D�FXUUHQW�RI�WKH�SURSHU�SRODULW\���,QSXW�UHVLVWRUV�DUH�SURYLGHG�RQ�WKH�,3�WR�FRQYHUW�H[WHUQDO
YROWDJHV�WR�WKH�UHTXLUHG�FXUUHQW�WR�GULYH�WKH�RSWR�FRXSOHU�

2UGHU�2SWLRQV�DUH�DYDLODEOH�IRU�LQSXW�UDQJHV�IURP�����WR����YROWV��SOXV�56�����FRPSDWLEOH�LQSXW
+LJKHU�YROWDJHV�PD\�EH�VXSSRUWHG�ZLWK�H[WHUQDO�UHVLVWRUV��)LYH�GLIIHUHQW�LQSXW�YROWDJH�UDQJHV�DUH
RIIHUHG���2UGHU�2SWLRQV�DQG�WKH�XVDEOH�RSHUDWLQJ�UDQJHV�DUH�VKRZQ�EHORZ�LQ�)LJXUH���

�� 0D[LPXP 0LQLPXP 0D[LPXP
�� 2UGHU 7\SLFDO 2)) 21 &RQWLQXRXV
�� 2SWLRQ ,QSXW ,QSXW ,QSXW ,QSXW

�� ²56��� 56�����GULYHU ����9 ����9 ���P$
�� ²/RJLF ����9 ����9 ����9 ���9

²67' ��9 ����9 ����9 ���9
� ²��9 ���9 ����9 ��9 ���9
� ²��9 ���9 ����9 ��9 ���9

1RWH��²67'�LV�WKH�IDFWRU\�GHIDXOW�LI�QR�RUGHU�RSWLRQ�LV�VSHFLILHG�

)LJXUH�������,QSXW�5DQJH�2SWLRQV

7KH�XVDEOH�LQSXW�YROWDJH�UDQJHV�RI�WKH�GLIIHUHQW�RUGHU�RSWLRQV�RYHUODS���6HOHFWLQJ�WKH�FRUUHFW�RUGHU
RSWLRQ�LV�SULPDULO\�D�PDWWHU�RI�RSWLPL]LQJ�WKH�QRLVH�LPPXQLW\�DQG�PLQLPL]LQJ�WKH�SRZHU�GLVVLSDWLRQ�
7KH��²56�����UDQJH�VKRXOG�EH�VSHFLILHG�IRU�FRPSDWLELOLW\�ZLWK�GLUHFW�FRQQHFWLRQ�WR�56�����RU�56����
GULYHUV�

7KH�RSWLFDO�LVRODWLRQ�FLUFXLW�PD\�EH�FRQQHFWHG�WR�PHFKDQLFDO�RU�RSWLFDO�VZLWFKHV��77/�RU�&026�OHYHO
GLJLWDO�VHQVRUV��UHOD\V��GLJLWDO�56�����GULYHUV��RU�SRZHU�VXSSOLHV���6ZLWFKHV�UHTXLUH�DQ�H[WHUQDO�SRZHU
VXSSO\���'LJLWDO�FLUFXLWV��GULYHUV�DQG�VHQVRUV�SRZHU�WKH�LQSXW�FLUFXLW�GLUHFWO\��6HH�WKH�VHFWLRQ�EHORZ�
8VHU�:LULQJ��IRU�PRUH�LQIRUPDWLRQ�

Digital Filtering

$�GLJLWDO�ILOWHU�VWDJH�LV�SURYLGHG�IRU�LQSXW�VZLWFK�GHERXQFLQJ���7KUHH�GHERXQFH�WLPHV�DUH�SLQ��VKXQW�
VHOHFWDEOH�LQ�JURXSV�RI�IRXU�FKDQQHOV���7KH�DYDLODEOH�GHERXQFH�WLPHV�DUH�WZR�PLOOLVHFRQGV����
PLOOLVHFRQGV��DQG����PLFURVHFRQGV���7ZR�PLOOLVHFRQGV�LV�VWDQGDUG������PLOOLVHFRQG�GHERXQFH�WLPH�LV
VXLWDEOH�IRU�ODUJH�PHFKDQLFDO�VZLWFKHV�VXFK�DV�WUDLQ�VHQVRUV�RU�FUDQH�OLPLW�VZLWFKHV���7KH���
PLFURVHFRQG�WLPH�LV�SURYLGHG�IRU�FDVHV�ZKHUH�PLQLPXP�GHOD\�IURP�WKH�H[WHUQDO�HYHQW�WR�WKH�LQWHUUXSW
LV�GHVLUHG�DQG�QR�PHFKDQLFDO�FRQWDFW�GHERXQFLQJ�LV�UHTXLUHG�

'LJLWDO�GHERXQFLQJ�LV�DFFRPSOLVKHG�E\�SURYLGHG�IRXU�FRQVHFXWLYH�IOLS�IORS�VWDJHV��HDFK�FORFNHG�E\�D
ORFDO�RVFLOODWRU���$OO�IRXU�VWDJHV�PXVW�EH�DW�WKH�VDPH�ELQDU\�OHYHO�IRU�WKH�RXWSXW�RI�WKH�GHERXQFH�FLUFXLW
WR�FKDQJH���7KH�GLJLWDO�ILOWHULQJ�SURYLGHV�VLJQLILFDQW�QRLVH�LPPXQLW\�DV�ZHOO�DV�SURYLGLQJ�WKH�VZLWFK
GHERXQFH�IXQFWLRQ���0RUH�LQIRUPDWLRQ�DERXW�WKH�GLJLWDO�ILOWHULQJ�LV�DYDLODEOH�LQ�WKH�,3�2SWR�,QWHUUXSWHU
(QJLQHHULQJ�.LW�

Interrupt Logic

,QSXW�DQG�LQWHUUXSW�ORJLF�LV�LPSOHPHQWHG�LQ�&026�SURJUDPPDEOH�ORJLF�GHYLFHV��3/'V����7KH
LPSOHPHQWDWLRQ�XVHV�IRXU�LGHQWLFDOO\�SURJUDPPHG�SDUWV�RUJDQL]HG�DV�IRXU�WZR�ELW�´VOLFHV�µ��7KH�3/'V
LPSOHPHQW�DOO�WKH�UHJLVWHUV�H[FHSW�WKH�YHFWRU�UHJLVWHU�
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$OO�KRVW�WR�,3�FRPPXQLFDWLRQ�LV�E\WH�ZLGH���6L[�UHJLVWHUV�DUH�XVHG�WR�UHDG��SURJUDP�DQG�UHVSRQG�WR
LQWHUUXSWV�

)RU�GHWDLOHG�LQIRUPDWLRQ�UHIHU�WR�WKH�$GGUHVVLQJ�DQG�3URJUDPPLQJ�VHFWLRQV�EHORZ�
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VMEbus Addressing
,3�2SWR�,QWHUUXSWHU�LPSOHPHQWV�VL[�E\WH�ZLGH�UHJLVWHUV���7KHVH�UHJLVWHUV��WKHLU�DFFHVV�PRGHV�
DGGUHVVHV��DQG�UHVHW�YDOXHV�DUH�VKRZQ�EHORZ�LQ�)LJXUH�����6HH�WKH�QH[W�VHFWLRQ�IRU�1XEXV�DGGUHVVLQJ�

�� 5HJLVWHU $FFHVV $GGUHVV 9DOXH�DIWHU
�� 1DPH 0RGHV �KH[� 5HVHW

�� 'DWD UHDG�RQO\ ��
�� ,QWHUUXSW�3RODULW\ UHDG�ZULWH �� 5HVHW�WR�))
�� ,QWHUUXSW�'LVDEOH UHDG�ZULWH �� 5HVHW�WR�))
�� &OHDU�,QWHUUXSW ZULWH�RQO\ ��
�� 3HQGLQJ�,QWHUUXSW UHDG�RQO\ �� 5HVHW�WR���
�� 9HFWRU UHDG�ZULWH �% 5HVHW�WR�))

)LJXUH�������90(EXV�5HJLVWHU�0DS

6HH�WKH�3URJUDPPLQJ�VHFWLRQ�EHORZ�IRU�PRUH�LQIRUPDWLRQ�RQ�UHJLVWHU�XVDJH�
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NuBus Addressing
,3�2SWR�,QWHUUXSWHU�LPSOHPHQWV�VL[�E\WH�ZLGH�UHJLVWHUV���7KHVH�UHJLVWHUV��WKHLU�DFFHVV�PRGHV�
DGGUHVVHV��DQG�UHVHW�YDOXHV�DUH�VKRZQ�EHORZ�LQ�)LJXUH�����6HH�WKH�SUHYLRXV�VHFWLRQ�IRU�90(EXV
DGGUHVVLQJ�

�� 50���� 50����
� 5HJLVWHU $FFHVV $GGUHVV $GGUHVV 5HVHW

1DPH 0RGHV �KH[� �KH[� 9DOXH

�� 'DWD UHDG�RQO\ �� ��
�� ,QWHUUXSW�3RODULW\ UHDG�ZULWH �� �� 5HVHW�WR�))
�� ,QWHUUXSW�'LVDEOH UHDG�ZULWH �� �% 5HVHW�WR�))
�� &OHDU�,QWHUUXSW ZULWH�RQO\ �' �)
�� 3HQGLQJ�,QWHUUXSW UHDG�RQO\ �� �� 5HVHW�WR���
�� 9HFWRU UHDG�ZULWH �� �� 5HVHW�WR�))

)LJXUH�������1X%XV�5HJLVWHU�0DS

6HH�WKH�3URJUDPPLQJ�VHFWLRQ�EHORZ�IRU�PRUH�LQIRUPDWLRQ�RQ�UHJLVWHU�XVDJH�
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I/O Wiring
 
7KLV�VHFWLRQ�JLYHV�WKH�SLQ�DVVLJQPHQWV�DQG�ZLULQJ�UHFRPPHQGDWLRQV�IRU�,3�,QWHUUXSWHU�

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�

3�,1
1XPEHU 6LJQDO

� ��,1�
� ²�,1�
� ��,1�
� ²�,1�
� ��,1�
� ²�,1�
� ��,1�
� ²�,1�
� ��,1�
�� ²�,1�
�� ��,1�
�� ²�,1�
�� ��,1�
�� ²�,1�
�� ��,1�
�� ²�,1�

���²��� QR�FRQQHFWLRQ
�� ���YLD�����
�� *1'

)LJXUH�������,�2�3LQ�$VVLJQPHQW

(DFK�LQSXW�SDLU�LV�RSWLFDOO\�LVRODWHG�IURP�WKH�ORJLF�FLUFXLWU\���(DFK�LQSXW�SDLU�LV�LQGHSHQGHQW�RI�WKH
RWKHU�SDLUV�

7KH�SRVLWLYH�SRODULW\�SLQ��VKRZQ�DV�D���LQ�)LJXUH����VKRXOG�EH�PRUH�SRVLWLYH�WKDQ�WKH�QHJDWLYH�SRODULW\
SLQ��VKRZQ�DV�D�²�LQ�)LJXUH�����7KH�VKRZQ�SRODULW\�PXVW�EH�REVHUYHG�WR�UHFHLYH�D�ORJLF�RQH��21�
VLJQDO���5HYHUVH�SRODULW\�RI�YROWDJHV�XS�WR�WKH�PD[LPXP�FRQWLQXRXV�LQSXW�YROWDJH�ZLOO�QRW�GDPDJH�WKH
,QGXVWU\3DFN��EXW�WKH�LQSXW�ZLOO�EH�UHDG�DV�ORJLF�]HUR��2))���56�����GULYHUV�FRXOG�EH�GLUHFWO\
FRQQHFWHG����WR���DQG�²�WR�²�

0D[LPXP�SHUPLWWHG�GLIIHUHQWLDO�YROWDJH�EHWZHHQ�DQ\�WZR�SLQV�RQ�WKH�LQWHUIDFH�DQG�DOVR�EHWZHHQ�DQ\
SLQ�RQ�WKH�LQWHUIDFH�DQG�WKH�ORJLF�JURXQG�LV����YROWV���7KLV�OLPLWDWLRQ�LV�GXH�WR�WUDFH�VHSDUDWLRQ�RQ�WKH
,QGXVWU\3DFN�3&%�

)LJXUH���RQ�WKH�QH[W�SDJH�VKRZV�WKH�LQSXW�UHVLVWRUV�XVHG�IRU�HDFK�RI�WKH�ILYH�DYDLODEOH�RUGHU�RSWLRQV�
7KH�XVDEOH�LQSXW�YROWDJH�UDQJHV�RYHUODS�FRQVLGHUDEO\���0XOWLSOH�UDQJHV�DUH�RIIHUHG�WR�PD[LPL]H�QRLVH
LPPXQLW\�DQG�PLQLPL]H�ORFDO�SRZHU�GLVVLSDWLRQ���6WDQGDUG���SLQ�IRXU�UHVLVWRU�QHWZRUNV�DUH�XVHG�
8VHUV�PD\�VXEVWLWXWH�DOWHUQDWH�YDOXH�UHVLVWRUV�IRU�VSHFLDO�DSSOLFDWLRQV���+LJKHU�YROWDJHV�PD\�EH�XVHG�E\
DGGLQJ�H[WHUQDO�VHULHV�UHVLVWRUV�
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�� 6HULHV
�� 2UGHU 7\SLFDO 5HVLVWDQFH
�� 2SWLRQ ,QSXW RKPV

�� ²56��� 56����GULYHU �����
�� ²/RJLF ����9 �����

²67' ��9 ������
� ²��9 ���9 ������
� ²��9 ���9 ������

)LJXUH�������,QSXW�5DQJH�5HVLVWRU�9DOXHV

7KH������VHULHV�UHVLVWRU�LV�ZHOO�PDWFKHG�WR�D�W\SLFDO�56�����GULYHU��7KLV�SUHVHQWV�DQG�$&�WHUPLQDWLRQ
RI�FORVH�WR�������ZLWK�D�W\SLFDO�9ORZ�RI�����YROW�DQG�9KLJK�RI�����YROW��DQG�W\SLFDO�GULYHU�FXUUHQW�RI
DERXW����P$���1R�RWKHU�WHUPLQDWLRQ�UHVLVWRU�VKRXOG�EH�XVHG���,Q�WKH�FDVH�RI�RSWLRQ�56����,3�2SWR
,QWHUUXSWHUV�EHLQJ�FRQQHFWHG�WR�56�����GULYHUV��WKH�XVHU�QHHG�QRW�EH�FRQFHUQHG�ZLWK�FKHFNLQJ
PLQLPXP�RU�PD[LPXP�YROWDJHV�IRU�DVVXUHG�FRPSDWLELOLW\�

7KH�RSWLFDO�FRXSOHUV�DUH�FXUUHQW�PRGH�GHYLFHV���7KH�LQSXW�UHVLVWRUV�FRQYHUW�DQ�H[WHUQDO�YROWDJH�WR�D
FXUUHQW���)LJXUH���EHORZ�VKRZV�WKH�FXUUHQW�FKDUDFWHULVWLFV�RI�WKH�RSWLFDO�FRXSOHUV�DV�LPSOHPHQWHG�
7KHVH�SDUDPHWHUV�PD\�EH�XVHG�WR�FRPSXWH�DOWHUQDWH�RU�H[WHUQDO�UHVLVWRU�YDOXHV�

0D[LPXP�2))�LQSXW�FXUUHQW �����$

0LQLPXP�21�LQSXW�FXUUHQW ��P$

0D[LPXP�FRQWLQXRXV
SHU�FKDQQHO�SRZHU ����P:��DOO�FKDQQHOV�GULYHQ�

)LJXUH�������,QSXW�&KDUDFWHULVWLFV

7R�JXDUDQWHH�WKDW�WKH�,3�2SWR�&RXSOHU�GHWHFWV�LQSXWV�DV�2))��HLWKHU�WKH�LQSXW�YROWDJH�PXVW�EH�EHORZ
WKH�´PD[LPXP�2))µ�VKRZQ�LQ�)LJXUH���RQ�WKH�QH[W�SDJH��RU�WKH�LQSXW�FXUUHQW�PXVW�EH�EHORZ�WKH
´PD[LPXP�2))µ�VKRZQ�LQ�)LJXUH���DERYH���7KH�YROWDJH�QXPEHU�LV�W\SLFDOO\�XVHG�ZKHQ�LQWHUIDFLQJ�WR
YROWDJH�RXWSXW�FLUFXLWV���7KH�FXUUHQW�QXPEHU�VKRXOG�EH�FKHFNHG�DJDLQVW�OHDNDJH�FXUUHQW�VSHFLILFDWLRQV
ZKHQ�LQWHUIDFLQJ�WR�HOHFWURQLF�VZLWFKHV�RU�SDVV�WUDQVLVWRUV�

7KH�PD[LPXP�FRQWLQXRXV�SHU�FKDQQHO�SRZHU�LV�����P:���7KLV�LV�WKH�VSHFLILFDWLRQ�WKDW�OLPLWV�WKH
PD[LPXP�FRQWLQXRXV�YROWDJH�DSSOLHG�WR�WKH�LQSXWV���7KH�PD[LPXP�FRQWLQXRXV�SRZHU�SHU�FKDQQHO�LI
RQO\�RQH�FKDQQHO�LV�GULYHQ�LV�����P:���7KH�PD[LPXP�LQVWDQWDQHRXV�SRZHU�SHU�FKDQQHO�LV������P:�
7KH�PD[LPXP�DSSOLHG�YROWDJH�DFURVV�DQ\�LQSXW�SDLU�VKRXOG�QHYHU�H[FHHG����YROWV���8VHUV�PD\�H[FHHG
WKH�PD[LPXP�LQSXW�YROWDJHV�JLYHQ�LQ�)LJXUH���RQ�WKH�QH[W�SDJH�RQO\�LI�WKH\�REVHUYH�DOO�SRZHU�DQG
YROWDJH�OLPLWDWLRQV�JLYHQ�LQ�WKLV�SDUDJUDSK���([FHHGLQJ�WKH�PD[LPXP�FRQWLQXRXV�YROWDJH�UDWLQJ�LV�QRW
UHFRPPHQGHG�KRZHYHU��VLQFH�LW�LV�GLIILFXOW�WR�GHWHUPLQH�LQ�DGYDQFH�ZKDW�FKDQJHV�PD\�RFFXU�LQ�WKH
ILHOG�RU�ZKDW�IDLOXUH�PRGHV�RI�H[WHUQDO�ZLULQJ�RU�VHQVRUV�PD\�RFFXU�
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�� 0D[LPXP 0LQLPXP 0D[LPXP
�� 2UGHU 7\SLFDO 2)) 21 &RQWLQXRXV
�� 2SWLRQ ,QSXW ,QSXW ,QSXW ,QSXW

�� ²56��� 56�����GULYHU ����9 ����9 ���P$
�� ²/RJLF ����9 ����9 ����9 ���9

²67' ��9 ����9 ����9 ���9
� ²��9 ���9 ����9 ��9 ���9
� ²��9 ���9 ����9 ��9 ���9

1RWH��²67'�LV�WKH�IDFWRU\�GHIDXOW�LI�QR�RUGHU�RSWLRQ�LV�VSHFLILHG�

)LJXUH�������,QSXW�9ROWDJH�5DQJHV

6HH�DOVR�\RXU�8VHU�0DQXDO�IRU�\RXU�,3�&DUULHU�ERDUG�IRU�PRUH�LQIRUPDWLRQ�DERXW�FDEOLQJ�

Applications

)LYH�EDVLF�ZLULQJ�H[DPSOHV�DUH�VKRZQ�LQ�)LJXUH���RQ�WKH�QH[W�SDJH�

$�ORJLF�OHYHO�LQSXW�PD\�EH�DSSOLHG�GLUHFWO\�WR�WKH���LQSXW��DV�VKRZQ�LQ�3ODQ�$�LQ�)LJXUH�����1RWH�WKDW
WKH�´²/RJLFµ�RUGHU�RSWLRQ�LV�UHTXLUHG�LQ�WKLV�FRQILJXUDWLRQ�

$�SUHIHUUHG�ZLULQJ�DUUDQJHPHQW�LV�VKRZQ�LQ�3ODQ�%���,Q�WKLV�FDVH�WKH�ORJLF�OHYHO�RI�WKH�LQSXW�LV�UHDG
LQYHUWHG�E\�WKH�,3�2SWR�,QWHUUXSWHU���0RVW�ORJLF�IDPLOLHV�KDYH�PRUH�VLQN�FXUUHQW�FDSDELOLW\�DQG�PRUH
YROWDJH�DFFXUDF\�ZKHQ�GULYLQJ�ORZ�WKDQ�ZKHQ�GULYLQJ�KLJK���3ODQ�%�WDNHV�DGYDQWDJH�RI�WKLV�IDFW�WR
GHOLYHU�EHWWHU�QRLVH�LPPXQLW\���7KH�´²67'µ�,3�2SWR�,QWHUUXSWHU�PD\�EH�XVHG�LQ�3ODQ�%��LQ�SODFH�RI
WKH�´²/RJLFµ�RUGHU�RSWLRQ��LI�GHVLUHG�

3ODQ�&�VKRZV�W\SLFDO�ZLULQJ�IRU�D�PHFKDQLFDO�RU�RSWLFDO�VZLWFK���,I�D�YROWDJH�KLJKHU�WKDQ�WKH���YROWV
VKRZQ�LV�XVHG��WKHQ�RWKHU�LQSXW�UDQJH�RSWLRQV�PD\�EH�SUHIHUDEOH�

3ODQ�'�VKRZV�GLUHFW�PRQLWRULQJ�RI�SRVLWLYH�YROWDJH�VRXUFHV���1HJDWLYH�YROWDJHV�PD\�EH�VLPLODUO\
PRQLWRUHG�E\�FRQQHFWLQJ�WKH�H[WHUQDO�*1'�WR�WKH���LQSXW��DQG�WKH�QHJDWLYH�YROWDJH�WR�WKH�²�LQSXW�

3ODQ�(�VKRZV�GLUHFW�FRQQHFWLRQ�WR�DQ�56�����GULYHU���7KH�,3�2SWR�,QWHUUXSWHU�SURYLGHV�FRQYHQLHQW�
IXOO\�LVRODWHG�PRQLWRULQJ�RI�UHPRWH�GLJLWDO�LQIRUPDWLRQ���$�UHYHUVH�SRODULW\�GLRGH�RQ�HDFK�LQSXW��QRW
VKRZQ��SURYLGHV�IRU�FXUUHQW�FRQGXFWLRQ�WKURXJK�WKH������UHVLVWRU�ZKHQ�WKH�56�����GULYHU�LV�LQ�WKH
RSSRVLWH�VWDWH���7KLV�SURYLGHV�IRU�V\PPHWULF�DQG�EDODQFHG�VLJQDOLQJ��56�����GULYHUV�DUH�UHOLDEOH�DW
GLVWDQFHV�DW�XS�WR������IHHW�
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750 

+

–

Logic 
Level Input

Wiring Plan A

+

–

Wiring Plan C

+5 volts

750 

+

–Logic 
Level Input

Wiring Plan B

+5 volts

IP-Opto Interrupter-Logic

IP-Opto Interrupter-Logic

1.5K IP-Opto Interrupter-STD

+

–

Wiring Plan D

External voltage 
input, 3 to15V.

1.5K IP-Opto Interrupter-STD

+

–

Wiring Plan E

100 IP-Opto Interrupter-RS422

RS-422 Driver

)LJXUH�������%DVLF�:LULQJ�2SWLRQV
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([WHUQDO�UHVLVWRUV�RU�]HQHU�GLRGHV�PD\�EH�DGGHG�WR�GHWHFW�VSHFLDO�FRQGLWLRQV���$�VLPSOH�VHULHV�]HQHU
GLRGH��VKRZQ�EHORZ�LQ�)LJXUH�����PD\�EH�XVHG�WR�PRQLWRU�D�SRZHU�VXSSO\���)RU�H[DPSOH��ZLWK�D���
YROW�SRZHU�VXSSO\�DQG�DQ����YROW�]HQHU��D�ORJLF�]HUR�ZLOO�EH�UHFHLYHG�E\�WKH�,QGXVWU\3DFN�ZKHQ�WKH
SRZHU�VXSSO\�IDOOV�EHORZ����YROWV�

7KH�,3�2SWR�,QWHUUXSWHU�PD\�EH�SURJUDPPHG�WR�JHQHUDWH�DQ�LQWHUUXSW�RQ�D�ORJLF�RQH�WR�]HUR
WUDQVLWLRQ���,Q�WKLV�ZD\�WKH�KDUGZDUH�FRQWLQXRXVO\�PRQLWRUV�WKH�SRZHU�VXSSO\�ZLWK�QR�DGGLWLRQDO
VRIWZDUH�LQWHUYHQWLRQ��JHQHUDWLQJ�DQ�LQWHUUXSW��ZKLFK�PD\�EH�D�QRQ�PDVNDEOH�LQWHUUXSW��VKRXOG�WKH
SRZHU�VXSSO\�EHJLQ�WR�IDLO�

24 VDC 
Power Supply –

+

IP-Opto Interrupter

)LJXUH��������3RZHU�6XSSO\�0RQLWRULQJ

6HYHUDO�H[WHUQDO�FRPSRQHQWV�PLJKW�EH�XVHG�WR�LPSOHPHQW�DQ�H[WUHPHO\�UHOLDEOH�VZLWFK�LQSXW�FLUFXLW�DV
VKRZQ�RQ�WKH�QH[W�SDJH�LQ�)LJXUH������7KLV�H[DPSOH�FLUFXLW�GHWHFWV�QRUPDO�VZLWFK�RSHUDWLRQ���,W�DOVR
GHWHFWV�FDEOH�VKRUWV�RU�RSHQV���7KLV�FLUFXLW�LV�GHVLUDEOH�LQ�DSSOLFDWLRQV�VXFK�DV�GHDGPDQ�WKURWWOHV�DQG
VDIHW\�LQWHUORFNV���&RQYHQWLRQDO�FDEOH�VKRUWLQJ�WHFKQLTXHV�WKDW�PD\�EH�DSSOLHG�WR�FLUFXPYHQW�VDIHW\
LQWHUORFNV�DUH�GHWHFWHG�GLUHFWO\���,QWHUPLWWHQW�ZLULQJ�LV�VLPLODUO\�GHWHFWHG�GLUHFWO\���7KH�,3�2SWR
,QWHUUXSWHU�PD\�EH�SURJUDPPHG�WR�JHQHUDWH�LQWHUUXSWV�IRU�DQ\�FRPELQDWLRQ�RI�VWDWH�FKDQJHV�

7KH�YDULRXV�LQSXW�VWDWHV�DUH�VKRZQ�IROORZLQJ�LQ�)LJXUH����

*UHHQ6SULQJ�&RPSXWHUV�FDQQRW�DVVXPH�DQ\�OLDELOLW\�IURP�WKH�XVH�RI�WKH�GHVFULEHG�FLUFXLWV�
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24 VDC 
Power Supply

– +

Safety 
Switch

600  
2 watt

13 volt

Channel 
1

Channel 
2

Channel 
3

Channel 
4

IP-Opto Interrupter–12V

5.6 volt

6 volt

6 volt

5 volt = 1N752C 
6 volt = 1N753C 
13 volt = 1N964C

)LJXUH��������6DIHW\�&LUFXLW

�� &KDQQHO &KDQQHO &KDQQHO &KDQQHO
�� � � � � &RQGLWLRQ

� ]HUR ; ; ; 3RZHU�)DLO�
)XVH�%ORZQ

� RQH RQH RQH RQH 2SHQ�&DEOH
� RQH ]HUR RQH RQH 6ZLWFK�2SHQ
� RQH ]HUR ]HUR RQH 6ZLWFK�&ORVHG
� RQH ]HUR ]HUR ]HUR *URXQG�)DXOW�

&DEOH�6KRUWHG

)LJXUH��������,QSXW�6WDWHV
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IndustryPack Logic Interface Pin Assignment

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

*1' *1'� �� ��
&/. ��9 ��� ��
5HVHW
 5�:
 ��� ��
'� ,'6HO
 �� ��
'� Q�F ��� ��
'� Q�F � �� ��
'� Q�F ��� ��
'� ,176HO
 ��� ��
'� Q�F ��� ��
'� ,26HO
 �� ��
'� Q�F �� ��
Q�F $� �� ��
Q�F Q�F �� ��
Q�F $� �� ��
Q�F Q�F �� ��
Q�F $� �� ��
Q�F ,175HT�
 �� ��
Q�F $� �� ��
Q�F Q�F �� ��
Q�F $� �� ��
Q�F Q�F �� ��
Q�F Q�F �� ��
Q�F $FN
 �� ��
��9 Q�F �� ��
*1' *1' �� ��

1RWH����7KH�QR�FRQQHFW��Q�F��VLJQDOV�DERYH�DUH�GHILQHG�E\�WKH�,QGXVWU\3DFN�/RJLF�,QWHUIDFH

6SHFLILFDWLRQ��EXW�QRW�XVHG�E\�WKLV�,3���6HH�WKH�6SHFLILFDWLRQ�IRU�PRUH�LQIRUPDWLRQ�

1RWH����7KH�OD\RXW�RI�WKH�SLQ�QXPEHUV�LQ�WKLV�WDEOH�FRUUHVSRQGV�WR�WKH�SK\VLFDO�SODFHPHQW�RI�SLQV

RQ�WKH�,3�FRQQHFWRU���7KXV�WKLV�WDEOH�PD\�EH�XVHG�WR�HDVLO\�ORFDWH�WKH�SK\VLFDO�SLQ�FRUUHVSRQGLQJ

WR�D�GHVLUHG�VLJQDO���3LQ���LV�PDUNHG�ZLWK�D�VTXDUH�SDG�RQ�WKH�,QGXVWU\3DFN�

)LJXUH��������/RJLF�,QWHUIDFH�3LQ�$VVLJQPHQW
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Programming
,3�2SWR�,QWHUUXSWHU�LPSOHPHQWV�VL[�E\WH�ZLGH�UHJLVWHUV���7KHVH�UHJLVWHUV��WKHLU�DFFHVV�PRGHV�
DGGUHVVHV��DQG�UHVHW�YDOXHV�ZHUH�VKRZQ�SUHYLRXVO\�LQ�)LJXUHV���DQG�����7KH�90(EXV�PDS�LQ�)LJXUH��
LV�UHSURGXFHG�EHORZ�DV�)LJXUH����IRU�FRQYHQLHQFH�

�� 5HJLVWHU $FFHVV $GGUHVV 9DOXH�DIWHU
�� 1DPH 0RGHV �KH[� 5HVHW

�� 'DWD UHDG�RQO\ ��
�� ,QWHUUXSW�3RODULW\ UHDG�ZULWH �� 5HVHW�WR�))
�� ,QWHUUXSW�'LVDEOH UHDG�ZULWH �� 5HVHW�WR�))
�� &OHDU�,QWHUUXSW ZULWH�RQO\ ��
�� 3HQGLQJ�,QWHUUXSW UHDG�RQO\ �� 5HVHW�WR���
�� 9HFWRU UHDG�ZULWH �% 5HVHW�WR�))

)LJXUH��������90(EXV�5HJLVWHU�0DS

'DWD�5HJLVWHU

7KH�PDS�VKRZLQJ�FRUUHVSRQGHQFH�EHWZHHQ�WKH�ELWV�LQ�WKH�UHJLVWHU�DQG�WKH�LQSXW�FKDQQHOV�LV�VKRZQ
EHORZ�LQ�)LJXUH������7KLV�PDS�LV�XVHG�IRU�DOO�UHJLVWHUV�H[FHSW�WKH�YHFWRU�UHJLVWHU�

�� 5HJLVWHU &KDQQHO
�� %LW 1XPEHU

�� ��/6% �
�� � �
�� � �
�� � �
�� � �
�� � �
�� � �
�� ��06% �

)LJXUH��������%LW�&RUUHVSRQGHQFH�WR�&KDQQHOV

7KH�GDWD�LQSXWV�DUH�UHDG�DIWHU�WKH�GHERXQFH�ORJLF���$�ORJLF�RQH�FRUUHVSRQGV�WR�FXUUHQW�IORZLQJ�LQ�WKH
LQSXW�FKDQQHO���$�ORJLF�]HUR�FRUUHVSRQGV�WR�QR�FXUUHQW�IORZLQJ�LQ�WKH�LQSXW�FKDQQHO���1R�FRQQHFWLRQ
WR�D�FKDQQHO�UHDGV�DV�ORJLF�]HUR�

%HFDXVH�RI�VNHZ�LQ�WKH�RSWLFDO�FRXSOHUV�DQG�LQ�WKH�GHERXQFHUV�VLPXOWDQHRXV�WUDQVLWLRQV�DW�WKH
,QGXVWU\3DFN·V�LQSXW�SLQV�PD\�QRW�QHFHVVDULO\�UHVXOW�LQ�VLPXOWDQHRXV�GDWD�RU�VLPXOWDQHRXV�LQWHUUXSWV�WR
WKH�KRVW�

,QWHUUXSW�3RODULW\�5HJLVWHU

7KH���ELW�,QWHUUXSW�3RODULW\�5HJLVWHU�LV�XVHG�VHW�WKH�SRODULW\�RI�WKH�WUDQVLWLRQ�ZKLFK�LV�WR�JHQHUDWH�DQ
LQWHUUXSW���3URJUDPPLQJ�DQ\�ELW�WR�D�RQH�VHWV�WKH�SRODULW\�WR�JHQHUDWH�DQ�LQWHUUXSW�ZKHQ�WKH�LQSXW�GDWD
FKDQJHV�WR�ORJLF�RQH���3URJUDPPLQJ�DQ\�ELW�WR�D�]HUR�VHWV�WKH�SRODULW\�WR�JHQHUDWH�DQ�LQWHUUXSW�ZKHQ
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WKH�LQSXW�GDWD�FKDQJHV�WR�ORJLF�]HUR���)RU�WKH�,3�WR�DFWXDOO\�UHTXHVW�DQ�LQWHUUXSW��WKH�FRUUHVSRQGLQJ�ELW
LQ�WKH�,QWHUUXSW�'LVDEOH�5HJLVWHU�PXVW�EH�]HUR�

7KH�,QWHUUXSW�3RODULW\�5HJLVWHU�LV�VHW�WR�DOO�RQHV�RQ�UHVHW���7KLV�LV�D�UHDG�ZULWH�UHJLVWHU���:KHQ�DQ
LQWHUUXSW�LV�JHQHUDWHG��WKH�KRVW�VRIWZDUH�PD\�ZLVK�WR�UHDG�WKLV�UHJLVWHU�WR�GHWHUPLQH�ZKHWKHU�D�ULVLQJ
HGJH�RU�IDOOLQJ�HGJH�MXVW�RFFXUUHG�

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��WKHQ�WKH�ODWHQW�LQWHUUXSW�IOLS�IORS�IRU�WKDW
FKDQQHO�LV�VHW���7KLV�IHDWXUH�LV�FULWLFDO�LQ�RUGHU�WR�QHYHU�´ORVHµ�DQ�LQWHUUXSW�GXH�WR�D�FKDQQHO�WUDQVLWLRQ
WKDW�PLJKW�RFFXU�GXULQJ�DQ�LQWHUUXSW�VHUYLFH�URXWLQH�

�([DPSOH��WKH�VRIWZDUH�UHDGV�DQ�LQSXW��GHWHUPLQHV�WKDW�LW�LV�]HUR��WKHQ�HQDEOHV�WKDW�FKDQQHO�WR�JHQHUDWH
DQ�LQWHUUXSW�RQ�D�]HUR�WR�RQH�WUDQVLWLRQ���%HWZHHQ�WKH�UHDG�DQG�WKH�ZULWH��KRZHYHU��WKH�LQSXW�FKDQJHG
WR�RQH���:LWK�WKLV�VSHFLDO�ORJLF��DQ�LQWHUUXSW�LV�LPPHGLDWHO\�JHQHUDWHG³RU�JHQHUDWHG�DW�WKH�HQG�RI�WKH
FXUUHQW�URXWLQH�LI�LW�KDV�LQWHUUXSWV�PDVNHG���:LWKRXW�WKLV�VSHFLDO�ORJLF��WKH�LQSXW�WUDQVLWLRQ�ZRXOG�KDYH
EHHQ�ORVW��

,I�WKH�VRIWZDUH�GRHV�QRW�FDUH�ZKDW�WKH�FXUUHQW�VWDWH�RI�WKH�LQSXW�FKDQQHOV�DUH�DQG�GRHV�QRW�ZLVK�WR�JHW
DQ\�LPPHGLDWH�LQWHUUXSWV��WKHQ�WKH�SURFHGXUH�LV��L��GLVDEOH�LQWHUUXSWV�LQ�WKH�SURFHVVRU���LL��SURJUDP�WKH
,3·V�3RODULW\�5HJLVWHU���LLL��ZULWH�WR�DOO�FKDQQHOV�RI�WKH�&OHDU�3HQGLQJ�,QWHUUXSWV�5HJLVWHU���LY��HQDEOH
LQWHUUXSWV�LQ�WKH�SURFHVVRU�

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

,QWHUUXSW�'LVDEOH�5HJLVWHU

7KH���ELW�,QWHUUXSW�'LVDEOH�5HJLVWHU�LV�XVHG�WR�HQDEOH�RU�GLVDEOH�LQWHUUXSWV�IURP�LQGLYLGXDO�ELWV���$Q\
QXPEHU�RU�DQ\�FRPELQDWLRQ�RI�FKDQQHOV�PD\�EH�SURJUDPPHG�LQ�D�VLQJOH�E\WH�ZULWH���3URJUDPPLQJ�DQ\
ELW�WR�D�RQH�GLVDEOHV�DQ�LQWHUUXSW�IURP�WKH�FRUUHVSRQGLQJ�LQSXW�FKDQQHO���3URJUDPPLQJ�DQ\�ELW�WR�D
]HUR�HQDEOHV�DQ�LQWHUUXSW�IURP�WKH�FRUUHVSRQGLQJ�LQSXW�FKDQQHO�

)RU�WKH�,3�WR�DFWXDOO\�UHTXHVW�DQ�LQWHUUXSW��DQ�HGJH�RU�OHYHO�PXVW�EH�EHHQ�IRU�WKH�FRUUHVSRQGLQJ
FKDQQHO���6LQFH�WKH�,3�2SWR�,QWHUUXSWHU�KDV�D�´ODWHQW�LQWHUUXSWµ�ODWFK�LW�LV�SRVVLEOH�WR�JHW�DQ�LQWHUUXSW
LPPHGLDWHO\�XSRQ�FOHDULQJ�DQ\�ELW�LQ�WKLV�UHJLVWHU�

7KH�,QWHUUXSW�'LVDEOH�5HJLVWHU�LV�VHW�WR�DOO�RQHV�RQ�UHVHW���7KXV�DOO�FKDQQHOV�DUH�GLVDEOHG�IURP
JHQHUDWLQJ�LQWHUUXSWV�RQ�UHVHW�

&OHDU�,QWHUUXSW�5HJLVWHU
3HQGLQJ�,QWHUUXSW�5HJLVWHU

7KHVH�WZR���ELW�UHJLVWHUV�DUH�XVHG�WR�GHWHFW�DQG�FOHDU�SHQGLQJ�LQWHUUXSWV�IURP�DQ\�FRPELQDWLRQ�RI
FKDQQHOV���7KHVH�WZR�UHJLVWHUV�ERWK�DFFHVV�WKH�VDPH�HLJKW�SHQGLQJ��LQWHUUXSW�IOLS�IORSV���7KH\�DUH
DUUDQJHG�DV�RQH�UHDG�RQO\�UHJLVWHU³WKH�3HQGLQJ�,QWHUUXSW�5HJLVWHU��DQG�RQH�ZULWH�RQO\�UHJLVWHU³WKH
&OHDU�,QWHUUXSW�5HJLVWHU�

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

5HDGLQJ�D�RQH�LQ�WKH�3HQGLQJ�,QWHUUXSW�5HJLVWHU�PHDQV�WKDW�WKH�FRUUHVSRQGLQJ�FKDQQHO�KDV�HLWKHU�DQ
LQWHUUXSW�SHQGLQJ�LI�WKDW�FKDQQHO�LV�HQDEOHG��RU�D�´ODWHQWµ�LQWHUUXSW�LI�WKDW�FKDQQHO�LV�GLVDEOHG���7KH
GLIIHUHQFH�EHWZHHQ�D�SHQGLQJ�DQG�D�ODWHQW�LQWHUUXSW�LV�WKDW�SHQGLQJ�LQWHUUXSWV�DUH�GULYLQJ�WKH�,3·V
LQWHUUXSW�UHTXHVW�OLQH�DFWLYH���$�ODWHQW�LQWHUUXSW�ZLOO�EHFRPH�D�SHQGLQJ�LQWHUUXSW�WKH�PRPHQW�WKDW�WKH
FRUUHVSRQGLQJ�ELW�LQ�WKH�,QWHUUXSW�'LVDEOH�5HJLVWHU�LV�FOHDUHG�

Artisan Scientific - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisan-scientific.com



20

%RWK�SHQGLQJ�DQG�ODWHQW�LQWHUUXSWV�DUH�FOHDUHG�IRU�DQ\�FKDQQHO�E\�ZULWLQJ�D�RQH�WR�WKH�FRUUHVSRQGLQJ
ELW�SRVLWLRQ�LQ�WKH�&OHDU�,QWHUUXSW�5HJLVWHU���,Q�JHQHUDO��RQO\�FKDQQHOV�WKDW�KDYH�EHHQ�GHWHFWHG�DV
SHQGLQJ�E\�D�UHDG�RI�WKH�3HQGLQJ�,QWHUUXSW�5HJLVWHU�VKRXOG�EH�FOHDUHG���7KLV�LV�EHFDXVH�LW�LV�SRVVLEOH
WKDW�D�QHZ�LQWHUUXSW�FRXOG�DUULYH�EHWZHHQ�WKH�UHDG�DQG�ZULWH����)RU�H[DPSOH��LI�WKH�ZULWH�WR�WKH�&OHDU
,QWHUUXSW�5HJLVWHU�ZHUH�WR�EH�DOO�RQHV��WKHQ�WKH�QHZ�LQWHUUXSW�ZRXOG�EH�ORVW����:ULWLQJ�D�]HUR�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�E\WH�WR�WKH�&OHDU�,QWHUUXSW�5HJLVWHU���7KHQ�WKH�VRIWZDUH�PD\�LQWHUURJDWH
WKH�ELWV�LQ�WKDW�E\WH��WDNLQJ�ZKDWHYHU�DFWLRQV�DUH�UHTXLUHG�E\�WKH�RQH�RU�PRUH�FKDQQHOV�UHFRJQL]HG�WR
QHHG�VHUYLFH����,Q�DGGLWLRQ��WKH�SRODULW\�RI�DQ\�LQSXW�WKDW�JHQHUDWHG�DQ�LQWHUUXSW�PD\�EH�HDVLO\�FKHFNHG
E\�PDVNLQJ�WKH�,QWHUUXSW�3RODULW\�5HJLVWHU�ZLWK�WKH�E\WH�MXVW�UHDG��

,I�WKH�VRIWZDUH�ZLVKHV�WR�FOHDU�DOO�SHQGLQJ�RU�ODWHQW�LQWHUUXSWV��LW�ZULWHV�DOO�RQHV�WR�WKH�&OHDU�,QWHUUXSW
5HJLVWHU���7KLV�UHJLVWHU�LV�FOHDUHG�RQ�UHVHW��ZKLFK�HIIHFWLYHO\�FOHDUV�DQ\�SHQGLQJ�RU�ODWHQW�LQWHUUXSWV�

9HFWRU�5HJLVWHU

$Q�HLJKW�ELW�UHDG�ZULWH�YHFWRU�UHJLVWHU�LV�SURYLGHG���$OO�,3�LQWHUUXSWV�PXVW�EH�YHFWRUHG�

$OO�LQWHUUXSWV�IURP�RQH�,3�2SWR�,QWHUUXSWHU�XVH�WKH�VDPH�YHFWRU���7KH�3HQGLQJ�,QWHUUXSW�5HJLVWHU�LV
XVHG�WR�GHWHUPLQH�ZKDW�FRPELQDWLRQ�RI�FKDQQHOV�QHHG�VHUYLFH�

$�VLQJOH�YHFWRU�LV�D�KLJKHU�SHUIRUPDQFH�LPSOHPHQWDWLRQ�WKDQ�D�YHFWRU�ZKLFK�LQGLFDWHV�ZKLFK��KLJKHVW
SULRULW\��FKDQQHO�LV�UHTXHVWLQJ�VHUYLFH��,Q�WKH�ODWWHU�FDVH�RQO\�D�VLQJOH�LQWHUUXSW�FDQ�EH�VHUYLFHG�DW�RQFH�
%\�XVLQJ�D�VLQJOH�YHFWRU�WKH�,3�2SWR�,QWHUUXSWHU�FDQ�KDYH�DQ\�QXPEHU�RI�HTXDOO\�ZHLJKWHG�FKDQQHOV
KDQGOHG�LQ�D�VLQJOH�LQWHUUXSW�

7KLV�UHVLVWHU�LV�VHW�WR�DOO�RQHV�RQ�UHVHW�

Examples

([DPSOH�����&KDQQHO���LQWHUUXSWV�RQ�ULVLQJ�HGJH��RII�WR�RQ�WUDQVLWLRQ��

Initialization:
$FE -> Interrupt Disable Register

Interrupt Handler:
$01 -> Clear Interrupt Register

; perform some action
Return From Exception

([DPSOH�����$OO�&KDQQHOV�LQWHUUXSW�RQ�ERWK�ULVLQJ�DQG�IDOOLQJ�HGJHV�

Initialization:
Data Register XOR $FF -> Polarity Register
$00 -> Interrupt Disable Register

Interrupt Handler:
Pending Interrupt Register -> A
A ->  Clear Interrupt Register

; now invert interrupt polarity
Polarity Register XOR A -> Polarity Register

; perform some actions
Return From Exception
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User Options
Debounce Time

7ZR�WKUHH�SLQ�VKXQW�JURXSV�RQ�,3�2SWR�,QWHUUXSWHU�SURYLGH�IRU�SLQ�VHOHFWDEOH�LQSXW�VZLWFK�GHERXQFH
WLPH���)LJXUH����EHORZ�VKRZV�WKH�VKXQW�SRVLWLRQV�IRU�WKH�WKUHH�WLPHV���7KH�VKXQW�SRVLWLRQV�DUH�VKRZQ
LQ�)LJXUH����QHDU�WKH�HQG�RI�WKLV�PDQXDO�

&KDQQHOV���WR��
6KXQW�(� 0LQLPXP 1RPLQDO 0D[LPXP
��� ��P6 ����P6 ����P6
��� ���P6 ���P6 ���P6
287 ���6 ����6 �����6

&KDQQHOV���WR��
6KXQW�(� 0LQLPXP 1RPLQDO 0D[LPXP
��� ��P6 ����P6 ����P6
��� ���P6 ���P6 ���P6
287 ���6 ����6 �����6

)LJXUH��������6ZLWFK�'HERXQFH�7LPH�6HOHFWLRQ

7KH�WZR�PLOOLVHFRQG�WLPH�LV�VWDQGDUG���7KH�ORQJHU�����PLOOLVHFRQG�WLPH�PD\�EH�GHVLUDEOH�IRU�ODUJH
PHFKDQLFDO�VZLWFKHV�

7KH�WKLUG�RSWLRQ��ZLWK�WKH�VKXQW�UHPRYHG��LV�IRU�DSSOLFDWLRQV�ZKHUH�WKH�PLQLPXP�GHOD\�IURP�DQ
H[WHUQDO�HYHQW�WR�WKH�LQWHUUXSW�LV�GHVLUHG�DQG�PHFKDQLFDO�VZLWFK�GHERXQFLQJ�LV�QRW�UHTXLUHG���7KH
UDQJH�RI�GHOD\�IRU�WKLV�RSWLRQ�LV�GXH�SULPDULO\�WR�WKH�UDQJH�LQ�GHOD\�RI�WKH�RSWLFDO�LVRODWRU���7KLV�GHOD\�LV
SULPDULO\�D�IXQFWLRQ�RI�WKH�LQSXW�FXUUHQW���+LJKHU�LQSXW�FXUUHQW�UHVXOWV�LQ�D�VPDOOHU�GHOD\�

7KH�GLJLWDO�GHERXQFH�ORJLF�DOVR�IXQFWLRQV�DV�D�QRLVH�ILOWHU���1RLVH�VSLNHV�RI�GXUDWLRQ�OHVV�WKDQ�WKH
PLQLPXP�WLPHV�VKRZQ�DERYH�LQ�)LJXUH����DUH�UHPRYHG�E\�WKH�ORJLF���1RWH�WKDW�HYHQ�ZLWK�WKH�VKXQWV
UHPRYHG��VRPH�QRLVH�ILOWHULQJ�LV�VWLOO�SUHVHQW�

%HFDXVH�RI�VNHZ�LQ�WKH�RSWLFDO�FRXSOHUV�DQG�LQ�WKH�GHERXQFHUV�VLPXOWDQHRXV�WUDQVLWLRQV�DW�WKH
,QGXVWU\3DFN·V�LQSXW�SLQV�PD\�QRW�QHFHVVDULO\�UHVXOW�LQ�VLPXOWDQHRXV�GDWD�RU�VLPXOWDQHRXV�LQWHUUXSWV�WR
WKH�KRVW�

Input Resistors

)LYH�YDOXHV�RI�LQSXW�UHVLVWRUV�DUH�DYDLODEOH�ZKHQ�WKH�,3�2SWR�,QWHUUXSWHU�LV�RUGHUHG���7KHVH�YDOXHV
ZHUH�VKRZQ�LQ�)LJXUH���LQ�WKH�VHFWLRQ�DERYH��,�2�:LULQJ���8VHUV�PD\�VXEVWLWXWH�RWKHU�YDOXHV�IRU
VSHFLDO�DSSOLFDWLRQV���6WDQGDUG���SLQ�IRXU�UHVLVWRU�VLQJOH�LQ�OLQH��6,3��QHWZRUNV�DUH�XVHG���53��LV�XVHG
IRU�FKDQQHOV���WR����DQG�53��IRU�FKDQQHOV���WR�����7KH�ORFDWLRQV�RI�53��DQG�53��DUH�VKRZQ�LQ�ILJXUH
�����8VHUV�PXVW�EH�FDUHIXO�QRW�WR�H[FHHG�WKH�SRZHU�KDQGOLQJ�FDSDELOLW\�RI�WKH�UHVLVWRU�QHWZRUNV�
+LJKHU�SRZHU�UHVLVWRUV�PD\�EH�XVHG�H[WHUQDOO\�WR�KDQGOH�KLJKHU�YROWDJHV�

5HIHU�WR�WKH�6FKHPDWLFV�LQ�WKH�,3�2SWR�,QWHUUXSWHU�(QJLQHHULQJ�.LW�IRU�PRUH�LQIRUPDWLRQ�
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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
WKDW�D�SDUWLFXODU�UHYLVLRQ�EH�SUHVHQW��LW�PD\�FKHFN�IRU�LW�GLUHFWO\�

6WDQGDUG�GDWD�LQ�WKH�,'�3520�RQ�WKH�,3�2SWR�,QWHUUXSWHU�LV�VKRZQ�LQ�)LJXUH�����EHORZ�
)RU�PRUH�LQIRUPDWLRQ�RQ�,3�,'�3520V�UHIHU�WR�WKH�,QGXVWU\3DFN�/RJLF�,QWHUIDFH�6SHFLILFDWLRQ�
DYDLODEOH�IURP�*UHHQ6SULQJ�&RPSXWHUV�

7KH�ORFDWLRQ�RI�WKH�,'�3520�LQ�WKH�KRVW
V�DGGUHVV�VSDFH�LV�GHSHQGHQW�RQ�ZKLFK�FDUULHU�LV�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�

7KH�,'�3520�XVHG�LV�DQ�$0'���/6��$�RU�HTXLYDOHQW�

�)
�DYDLODEOH�IRU�XVHU�

��

�� &5&

�� 1R�RI�E\WHV�XVHG ��%�

�� 'ULYHU�,'��KLJK�E\WH

�� 'ULYHU�,'��ORZ�E\WH

�) UHVHUYHG ����

�' 5HYLVLRQ �$��

�% 0RGHO�1R�,3�2SWR�,QWHUUXSWHU ����

�� 0DQXIDFWXUHU�,'��*UHHQ6SULQJ �)��

�� $6&,,��&� ����

�� $6&,,��$� ����

�� $6&,,��3� ����

�� $6&,,��,� ����

)LJXUH��������,'�3520�'DWD��KH[�
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Construction and Reliability

,QGXVWU\3DFNV�ZHUH�FRQFHLYHG�DQG�HQJLQHHUHG�IRU�UXJJHG�LQGXVWULDO�HQYLURQPHQWV���7KH�,3�2SWR
,QWHUUXSWHU�LV�FRQVWUXFWHG�RXW�RI�������LQFK�WKLFN�)5��PDWHULDO���7KH�VL[�FRSSHU�OD\HUV�FRQVLVW�RI�WZR
VLJQDO�OD\HUV�RQ�WKH�FRPSRQHQW�DQG�VROGHU�VLGHV��WZR�LQWHUQDO�VLJQDO�OD\HUV��DQG�WZR�LQWHUQDO�SODQHV�IRU
SRZHU�DQG�JURXQG�

7KURXJK�KROH�DQG�VXUIDFH�PRXQWLQJ�RI�FRPSRQHQWV�LV�XVHG���,&�VRFNHWV�DUH�VFUHZ�PDFKLQHG�SLQV�
JROG�SODWHG���+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[

Artisan Scientific - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisan-scientific.com



25

Component Locations
6KRZQ�RQ�WKH�QH[W�SDJH�LQ�)LJXUH����LV�D�GLDJUDP�RI��WKH�PDMRU�FRPSRQHQWV�RI�WKH�,3�2SWR
,QWHUUXSWHU���$�FRPSUHKHQVLYH�DVVHPEO\�GLDJUDP�LV�DYDLODEOH�LQ�WKH�,3�2SWR�,QWHUUXSWHU�(QJLQHHULQJ
.LW��ZKLFK�LV�UHFRPPHQGHG�IRU�ILUVW�WLPH�EX\HUV�
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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 


