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7KH�DQDORJ�FRQYHUWHUV�RSHUDWH�LQ�RQH�RI�WZR�PRGHV��&RQWLQXRXV�RU�6LQJOH�6KRW��,Q�&RQWLQXRXV�PRGH�
HQDEOHG�FRQYHUWHUV�DUH�LQWHUQDOO\�UHWULJJHUHG�E\�WKH�FRPSOHWLRQ�RI�HDFK�FRQYHUVLRQ�DQG�UXQ�DW�WKH
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FRQYHUWHUV��(LWKHU�PRGH�FDQ�EH�XVHG�ZLWK�&RQWLQXRXV�RU�6LQJOH�6KRW�PRGHV�
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Quick Start
7KLV�VHFWLRQ�LV�IRU�SHRSOH�ZKR�GRQ·W�UHDG�PDQXDOV��,W�GHVFULEHV�KRZ�WR�JHW�D�QHZ�ERDUG�RXW�RI�WKH�ER[
DQG�ZRUNLQJ�LQ�D�V\VWHP�DV�TXLFNO\�DV�SRVVLEOH��,Q�DGGLWLRQ�WR�WKH�,QGXVWU\3DFN��DQ�,QGXVWU\3DFN�FDUULHU
DQG�D�&38�DUH�UHTXLUHG��$FFHVV�WR�WKH�,�2�FRQQHFWRU�RI�WKH�,QGXVWU\3DFN�LV�DFFRPSOLVKHG�ZLWK�D����ZD\
ULEERQ�FDEOH�DQG�D�WHUPLQDO�EORFN��VXSSOLHG�DV�SDUW�RI�WKH�(QJLQHHULQJ�.LW�IRU�WKLV�SURGXFW�

Set up the hardware
:LWKRXW�FKDQJLQJ�DQ\�VKXQWV�RQ�WKH�,QGXVWU\3DFN��SOXJ�LW�LQWR�D�VORW�RQ�WKH�FDUULHU�ERDUG��0DNH�VXUH�WKDW
WKH�,QGXVWU\3DFN�EXV�LV�VHW�WR�ZRUN�DW���0+]��&RQQHFW�D����ZD\�ULEERQ�EHWZHHQ�WKH�WHUPLQDO�EORFN�DQG
WKH�FDUULHU�FRQQHFWRU��&RQQHFW�YROWDJHV�WR�WKH�$'&�LQSXW�SLQV��)XOO�VFDOH�LQSXW�GHIDXOWV�WR�±���9��7KH
WDEOH�EHORZ�VKRZV�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�$'&�FKDQQHOV�DQG�WKH�,�2�FRQQHFWRU�SLQV�

Signal Pin Signal Pin Signal Pin Signal Pin

$'&� � $'&�� �� $'&�� �� $'&�� ��

$'&� � $'&�� �� $'&�� �� $'&�� ��

$'&� � $'&�� �� $'&�� �� $'&�� ��

$'&� � $'&�� �� $'&�� �� $'&�� ��

$'&� � $'&�� �� $'&�� �� $'&�� ��

$'&� � $'&�� �� $'&�� �� $'&�� ��

$'&� � $'&�� �� $'&�� �� $'&�� ��

$'&� � $'&�� �� $'&�� ��

$'&� � $'&�� �� $'&�� ��

$'&�� �� $'&�� �� $'&�� �� $*1' ��

$'&�� �� $'&�� �� $'&�� �� $*1' ��

Figure out the memory map
7KH�PHPRU\�PDS�RI�WKH�FDUULHU�DV�LW�LV�FRQILJXUHG�PXVW�EH�NQRZQ�LQ�RUGHU�WR�KDYH�DFFHVV�WR�WKH
,QGXVWU\3DFN�UHJLVWHUV�DQG�WKH�$'&�GDWD�YDOXHV��:RUN�RXW�WKH�EDVH�DGGUHVVHV�RI�WKH�,�2�DQG�PHPRU\
DUHDV�EHIRUH�JRLQJ�WR�WKH�QH[W�VWHS��7R�KDYH�DFFHVV�WR�WKH�GDWD�YDOXHV�LQ�'35$0��WKH�PHPRU\�VSDFH�PXVW
EH�DOLJQHG�RQ�D���.E\WH�ERXQGDU\�

Turn on the system
7XUQ�RQ�WKH�V\VWHP��1RZ�FKHFN�WKDW�WKH�,QGXVWU\3DFN�LV�SUHVHQW�DV�H[SHFWHG�E\�UHDGLQJ�VRPH�RI�WKH
UHJLVWHUV�DQG�WKH�PHPRU\��7KH�,QGXVWU\3DFN�DFFHSWV�RQO\����ELW�ZRUG�DFFHVVHV��%\WH�DFFHVVHV�ZLOO�FDXVH
EXV�WUDSV�DQG�ORQJZRUG�DFFHVVHV�PD\�QRW�EH�SHUIRUPHG�DV�H[SHFWHG�RQ�VRPH�FDUULHUV��QRWDEO\�WKH
090(������VR�DYRLG�WKHVH�
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Read the ADC channels
7KH�$'&V�FRQYHUW�DOO�WKH�FKDQQHOV�UHSHDWHGO\�VRRQ�DV�WKH�ERDUG�LV�SRZHUHG�XS��8VLQJ�D�GHEXJJHU��UHDG
���ELW�ZRUGV�IURP�WKH�VWDUW�RI�WKH�PHPRU\�VSDFH��7KHVH�DUH�WKH�UHVXOWV�RI�WKH�DQDORJ�FRQYHUVLRQV�DV
VLJQHG�H[WHQGHG����ELW�QXPEHUV��7KH�WDEOH�EHORZ�VKRZV�WKH�RIIVHWV�WR�HDFK�FKDQQHO�LQ�WKH�PHPRU\�VSDFH�

Signal Data Signal Data Signal Data Signal Data

$'&� ��� $'&�� ��D $'&�� ��� $'&�� ��D

$'&� ��� $'&�� ��H $'&�� ��� $'&�� ��H

$'&� ��D $'&�� ��� $'&�� ��D $'&�� ���

$'&� ��H $'&�� ��� $'&�� ��H $'&�� ���

$'&� ��� $'&�� ��D $'&�� ��� $'&�� ��D

$'&� ��� $'&�� ��H $'&�� ��� $'&�� ��H

$'&� ��D $'&�� ��� $'&�� ��D $'&�� ���

$'&� ��H $'&�� ��� $'&�� ��H $'&�� ���

$'&� ��� $'&�� ��D $'&�� ��� $'&�� ��D

$'&�� ��� $'&�� ��H $'&�� ��� $'&�� ��H

6LQFH�WKH�FRQYHUWHUV�DUH����ELW�GHYLFHV��HDFK�YDOXH�UDQJHV�IURP�������WR�������FRUUHVSRQGLQJ�WR�LQSXW
YROWDJHV�IURP�����9�WR����9�
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Multiplexers,
range selection,
and converters

Control
Logic

Channels
1 to 8

Channels
9 to 16

Channels
17 to 24

Channels
25 to 32

Channels
33 to 40

12-bit Data

Timing and Control

EEPROM
Precision
reference

Strobe1

I/O
connector

Strobe

IP logic
interface

Common
control

registers

Dual-port
RAM for

ADC results

ADC control
registers

Atlera FPGA

12-bit Data

12-bit Data

12-bit Data

12-bit Data

)LJXUH�� ,3�8/�$'&���EORFN�GLDJUDP
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Programming Overview
)URP�D�SURJUDPPHU·V�SHUVSHFWLYH��,3�8/�$'&���FRQWDLQV�WZR�VHFWLRQV��&RPPRQ�DQG�$'&��(DFK�EORFN
FRQWDLQV�UHJLVWHUV�WKDW�FRQWURO�WKH�SDUWV�RI�WKH�,QGXVWU\3DFN�DVVRFLDWHG�ZLWK�WKDW�VHFWLRQ��(DFK�VHFWLRQ�KDV
LWV�RZQ�LQWHUUXSW�FLUFXLWU\�DQG�LV�DOPRVW�FRPSOHWHO\�LQGHSHQGHQW�RI�WKH�RWKHU�

$OO�UHJLVWHUV�DUH�LPSOHPHQWHG�LQ�WKH�,�2�VSDFH��7KH�PHPRU\�VSDFH�FRQWDLQV�GXDO�SRUWHG�5$0�XVHG�WR
UHWULHYH�GDWD�YDOXHV�IURP�WKH�$'&V�

$OO�UHJLVWHUV�DQG�PHPRU\�DUH�ZRUG�����ELW��DFFHVVLEOH�RQO\��1RQH�DUH�DFFHVVLEOH�DV�E\WHV��EXV�WUDSV�ZLOO
UHVXOW��/RQJ�ZRUG�DFFHVVHV�ZLOO�ZRUN�RQ�VRPH�FDUULHUV��EXW�QRWDEO\�WKH�090(����IDLOV�LQ�WKLV�UHVSHFW�
JLYLQJ�JDUEDJH�LQ�WKH�ORZHU�ZRUG�RI�WKH�,�2�VSDFH��0HPRU\�VSDFH�PD\�EH�DFFHVVHG�DV�ORQJ�ZRUGV�RQ�WKH
090(����

(DFK�,QGXVWU\3DFN�LQ�WKH�8QLOLQ�IDPLO\�LV�GHVLJQHG�WR�EH�DV�VRIWZDUH�FRPSDWLEOH�ZLWK�RWKHUV�DV�SRVVLEOH�
)RU�WKLV�UHDVRQ�,QGXVWU\3DFNV�WKDW�LPSOHPHQW�RQO\�D�IHZ�RI�WKH�IDPLO\·V�IHDWXUHV�KDYH�VSDUVH�UHJLVWHU
PDSV��ZLWK�DOO�RWKHU�ELWV�VHW�WR�]HUR��7KH�ZKROH�����E\WH�,�2�VSDFH�DQG�DOO�RI�WKH�PHPRU\�VSDFH
DFNQRZOHGJH�DFFHVVHV�

$7f

$00

$1f

$20

$4f

$50

Common section
registers

ADC section
registers

DAC section
registers
(unused)

I/O Space

$1ff

$000

$0ff

$100

ADC section memory

DAC section memory
(unused)

Memory Space

)LJXUH�� ,�2�DQG�0HPRU\�6SDFH�/D\RXW

Common Section
7KH�FRPPRQ�VHFWLRQ�RFFXSLHV�WKH�ILUVW����E\WHV�LQ�,�2�VSDFH��,WV�UHJLVWHUV�FRQWURO�FRPPXQLFDWLRQ�ZLWK
WKH�((3520��JLYH�VRIWZDUH�DFFHVV�WR�WKH�WZR�H[WHUQDO�VWUREH�VLJQDOV��KDQGOH�KDUGZDUH�HUURUV��DQG�VWRUH
WKH�LQWHUUXSW�YHFWRU�

ADC Section
7KH�$'&�VHFWLRQ�RFFXSLHV�WKH�QH[W����E\WHV�LQ�,�2�VSDFH�DQG�WKH�ILUVW�����E\WHV�RI�PHPRU\�VSDFH��,WV
UHJLVWHUV�FRQWURO�WKH�RSHUDWLRQ�RI�WKH�$'&V��WKH�$'&�LQWHUUXSWV��WKH�$'&�WULJJHU��H[WHUQDO�VWUREH
IXQFWLRQV��DQG�WKH�WLPHU��7KH�&38�UHDGV�DOO�$'&�GDWD�IURP�WKH�PHPRU\�VSDFH�
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DAC Section
7KLV�,QGXVWU\3DFN�KDV�QR�'$&�VHFWLRQ��,WV�UHJLVWHUV�DQG�PHPRU\�VSDFH�DUH�XQXVHG�DQG�KDUG�ZLUHG�WR
]HUR�

Programmable Timer
$�SURJUDPPDEOH�WLPHU�LV�SURYLGHG��,W�UHVLGHV�LQ�WKH�$'&�VHFWLRQ��,W�KDV�PXOWLSOH�FORFN�VRXUFHV��D
SUHVFDOHU��DQG�D����ELW�GRZQ�FRXQWHU��,W�FDQ�HLWKHU�UHSHDW�RU�SHUIRUP�VLQJOH�GHOD\V��7KH�RXWSXWV�IURP�WKH
WLPHU�FDQ�EH�XVHG�WR�WULJJHU�FRQYHUVLRQV��FDXVH�LQWHUUXSWV��DQG�SXOVH�H[WHUQDO�VWUREHV�

Triggers
$�WULJJHU�LV�SURYLGHG�LQ�WKH�$'&�VHFWLRQ��,Q�6LQJOH�6KRW�PRGH�WKH�RQO\�ZD\�WR�VWDUW�FRQYHUVLRQV�LV�E\
DVVHUWLQJ�WKH�WULJJHU��,Q�&RQWLQXRXV�PRGH��WKH�WULJJHU�FDQ�EH�XVHG�IRU�RWKHU�SXUSRVHV��7KH�WULJJHU�FDQ�EH
DVVHUWHG�E\�WKH�H[WHUQDO�VWUREHV��E\�VRIWZDUH�FRPPDQGV��RU�E\�WKH�WLPHU�

Interrupts
(LJKW�VRXUFHV�RI�LQWHUUXSW�DUH�SURYLGHG��KDQGOHG�VHSDUDWHO\�E\�D�SDLU�RI�UHJLVWHUV�LQ�HDFK�RI�WKH�WZR
VHFWLRQV��7KH�YHFWRU�LV�PRGLILHG�WR�LQGLFDWH�WKH�VHFWLRQ�ZLWK�WKH�SHQGLQJ�LQWHUUXSW�
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Register Map
7KH�WDEOH�EHORZ�VKRZV�WKH�����E\WH�PHPRU\�PDS�IRU�WKH�,�2�VSDFH�RI�,3�8/�$'&����$OO�ORFDWLRQV�DUH
DFFHVVLEOH�DV����ELW�ZRUGV�RQO\��$OO�XQXVHG�ORFDWLRQV�UHDG�]HUR�DQG�LJQRUH�ZULWHV��)RU�IXWXUH�FRPSDWLELOLW\�
XQXVHG�ORFDWLRQV�VKRXOG�QHYHU�EH�ZULWWHQ��7KH�RIIVHWV�VKRZQ�DUH�WKRVH�IRU�90(��,6$��DQG�3&,�EXV
FDUULHUV�

Offset Section Abbr. Name Access

�� &*&5 &RPPRQ�*HQHUDO�&RQWURO�5HJLVWHU 5�:

�� &*65 &RPPRQ�*HQHUDO�6WDWXV�5HJLVWHU 5�:

�� &,&5 &RPPRQ�,QWHUUXSW�&RQWURO�5HJLVWHU 5�:

�� &,65 &RPPRQ�,QWHUUXSW�6WDWXV�5HJLVWHU 5�:

�D &RPPRQ &,95 &RPPRQ�,QWHUUXSW�9HFWRU�5HJLVWHU 5�:

�� &&&65 &RPPRQ�&RQILJXUDWLRQ�&RQWURO�DQG�6WDWXV�5HJLVWHU 5�:

�� &&'5 &RPPRQ�&RQILJXUDWLRQ�'DWD�5HJLVWHU 5�:

�F &7$5 &RPPRQ�7HVW�$GGUHVV�5HJLVWHU 5�:

�H &7'5 &RPPRQ�7HVW�'DWD�5HJLVWHU 5�:

�� $*&5 $'&�*HQHUDO�&RQWURO�5HJLVWHU 5�:

�� $*65 $'&�*HQHUDO�6WDWXV�5HJLVWHU 5

�� $,&5 $'&�,QWHUUXSW�&RQWURO�5HJLVWHU 5�:

�� $,65 $'&�,QWHUUXSW�6WDWXV�5HJLVWHU 5�:

�D $'& $&&5/ $'&�&RQYHUVLRQ�&RQWURO�5HJLVWHU�/RZ 5�:

�F $565 $'&�5DQJH�6HOHFW�5HJLVWHU 5�:

�� $765 $'&�7ULJJHU�6RXUFH�5HJLVWHU 5�:

�F $7&65 $'&�7LPHU�&RQWURO�DQG�6WDWXV�5HJLVWHU 5�:

�H $735 $'&�7LPHU�3HULRG�5HJLVWHU 5�:

�F $065 $'&�08;�6HOHFW�5HJLVWHU 5�:

)LJXUH�� 5HJLVWHU�6SDFH�/D\RXW
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ID Space
7KH�WDEOH�EHORZ�VKRZV�WKH�����E\WH�,'�VSDFH�RI�,3�8/�$'&����$OO�ORFDWLRQV�VKRXOG�EH�DFFHVVHG�DV����
ELW�ZRUGV�RQO\��$OO�XQXVHG�ORFDWLRQV�VKRXOG�QRW�EH�DFFHVVHG��$OO�ZULWHV�DUH�LJQRUHG�7KH�RIIVHWV�VKRZQ�DUH
WKRVH�IRU�90(��,6$��DQG�3&,�EXV�FDUULHUV�

Offset Value Name

�� ���� ¶,·

�� ���� ¶3·

�� ���� ¶$·

�� ���� ¶+·

�� ��I� 0DQXIDFWXUHU��*UHHQ6SULQJ�

�D ��DG 0RGHO�QXPEHU

�F ��D� 5HYLVLRQ

�H ���� �UHVHUYHG�

�� ���� 'ULYHU�,'�/RZ

�� ���� 'ULYHU�,'�+LJK

�� ���F %\WH�FRXQW

�� ���� &5&

)LJXUH�� ,'�6SDFH�/D\RXW
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Memory Space
7KH�WDEOH�EHORZ�VKRZV�WKH�����E\WH�PHPRU\�VSDFH�RI�,3�8/�$'&����$OO�ORFDWLRQV�VKRXOG�EH�DFFHVVHG�DV
���ELW�ZRUGV�RQO\��$OO�XQXVHG�ORFDWLRQV�UHDG�]HUR�DQG�LJQRUH�ZULWHV��)RU�IXWXUH�FRPSDWLELOLW\�XQXVHG
ORFDWLRQV�VKRXOG�QHYHU�EH�ZULWWHQ�7KH�RIIVHWV�VKRZQ�DUH�WKRVH�IRU�90(��,6$��DQG�3&,�EXV�FDUULHUV��7KH
PHPRU\�VSDFH�UHSHDWV�HYHU\���.E\WHV�

Offset Abbr. Name Access
��� $'&�/ $'&�FKDQQHO���/RZ�'DWD 5�:

��� $'&�/ $'&�FKDQQHO���/RZ�'DWD 5�:

��D $'&�/ $'&�FKDQQHO���/RZ�'DWD 5�:

��H $'&�/ $'&�FKDQQHO���/RZ�'DWD 5�:

��� $'&�/ $'&�FKDQQHO���/RZ�'DWD 5�:

��� $'&�/ $'&�FKDQQHO���/RZ�'DWD 5�:

��D $'&�/ $'&�FKDQQHO���/RZ�'DWD 5�:

��H $'&�/ $'&�FKDQQHO���/RZ�'DWD 5�:

��� $'&�/ $'&�FKDQQHO���/RZ�'DWD 5�:

��� $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��D $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��H $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��� $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��� $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��D $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��H $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��� $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��� $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��D $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��H $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��� $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��� $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��D $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��H $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��� $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��� $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��D $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��H $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��� $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��� $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��D $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��H $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��� $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��� $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��D $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��H $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��� $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��� $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��D $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

��H $'&��/ $'&�FKDQQHO����/RZ�'DWD 5�:

)LJXUH�� 0HPRU\�6SDFH�/D\RXW

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



��

Analog Input
7KH�4XLFN�6WDUW�VHFWLRQ�JDYH�D�YHU\�EULHI�GHVFULSWLRQ�RI�KRZ�WR�RSHUDWH�WKH�$'&�FRQYHUWHUV�RQ�WKH
,3�8/�$'&����0DQ\�DSSOLFDWLRQV�GHPDQG�VR�OLWWOH�IURP�DQ�$'&�WKDW�WKH�4XLFN6WDUW�LV�VXIILFLHQW�
$SSOLFDWLRQV�ZLWK�FULWLFDO�WKURXJKSXW��WLPLQJ��RU�V\QFKURQL]DWLRQ�UHTXLUHPHQWV�QHHG�PXFK�JUHDWHU�FRQWURO
RYHU�KDQGOLQJ�GDWD�DQG�WDNLQJ�VDPSOHV��7KLV�VHFWLRQ�GHVFULEHV�KRZ�WR�FRQWURO�$'&�FRQYHUVLRQV��KRZ�WR
V\QFKURQL]H�WKHP�ZLWK�VRIWZDUH�DQG�KDUGZDUH��DQG�KRZ�WR�FRQYHUW�EHWZHHQ�YROWV�DQG�FRQYHUWHU�FRXQWV�

Multiplexers,
rannge selection,
and converters

Analog inputs

ADC1
to

ADC8

Control
Logic

ADC
DPRAM

Altera FPGA

ADC1

ADC40

ADC9
to

ADC16

ADC17
to

ADC24

ADC25
to

ADC32

ADC33
to

ADC40

)LJXUH�� $'&�6HFWLRQ�'DWD�)ORZ

Range Selection

(DFK�DQDORJ�LQSXW�FKDQQHO�FDQ�EH�VHOHFWHG�WR�RSHUDWH�LQ�RQH�RI�IRXU�UDQJHV������9�������9��±��9��RU�±��
9��7KH�IRUW\�LQSXW�FKDQQHOV�DUH�DUUDQJHG�LQWR�IRXU�UDQJH�VHOHFW�JURXSV��DV�VKRZQ�EHORZ��$OO�FKDQQHOV
ZLWKLQ�D�JURXS�DUH�VHW�WR�WKH�VDPH�UDQJH�DW�RQFH��EXW�WKH�IRXU�JURXSV�DUH�LQGHSHQGHQW�

Range Select Group Channels Ranges Available

56� ���������������������� ����9�������9��±��9��±���9

56� ����������������������������� ����9�������9��±��9��±���9

56� ������������������������������ ����9�������9��±��9��±���9

56� ���������������������������
���������������������������
������

����9�������9��±��9��±���9

)LJXUH�� ,QSXW�5DQJH�6HOHFW�*URXSV
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5DQJH�VHOHFWLRQ�LV�FDUULHG�RXW�WKURXJK�WKH�$'&�5DQJH�6HOHFW�5HJLVWHU����F���7KH�GHIDXOW�UDQJH�LV�±���9
IRU�DOO�JURXSV��DV�VKRZQ�E\�WKH�UHVHW�ELW�SDWWHUQ�

�� �� �� �� �� �� � � � � � � � � � � %LW
56� 56� 56� 56� 5HDG
56� 56� 56� 56� :ULWH

� � � � � � � � � � � � � � � � 5HVHW

)LJXUH�� 5DQJH�6HOHFWLRQ�LQ�WKH�$'&�5DQJH�6HOHFW�5HJLVWHU

7KH�UDQJHV�DUH�VHOHFWHG�DV�IROORZV�

56���������� 5DQJH
���� ±���9��GHIDXOW�
���� �����9
���� ±��9
���� ����9

ADC Operating Modes
7KH�$'&�VHFWLRQ�RI�,3�8/�$'&���RSHUDWHV�LQ�RQH�RI�WZR�PRGHV��&RQWLQXRXV�RU�6LQJOH�6KRW�

,Q�&RQWLQXRXV�PRGH��WKH�SRZHU�XS�GHIDXOW���FRQYHUVLRQV�DUH�FDUULHG�RXW�UHSHDWHGO\��$OO�$'&�GDWD�LV
ZULWWHQ�WR�WKH�'35$0�DV�LW�LV�JHQHUDWHG��7KLV�PRGH�LV�FRQYHQLHQW��EXW�XQFRQWUROOHG��VDPSOHV�DUH�QRW
V\QFKURQL]HG�WR�DQ\�SDUWLFXODU�VRXUFH��QRU�FDQ�WKH�VDPSOLQJ�UDWH�EH�FKDQJHG�IURP�����N+]�

,Q�6LQJOH�6KRW�PRGH��FRQYHUVLRQV�DUH�FRPPDQGHG�E\�WKH�DVVHUWLRQ�RI�WKH�$'&�WULJJHU��7KH�WULJJHU�FDQ�EH
DVVHUWHG�E\�VRIWZDUH��E\�D�WLPHU��RU�E\�DQ�H[WHUQDO�VWUREH��7KH�WLPLQJ�RI�FRQYHUVLRQV�FDQ�EH�FRQWUROOHG
SUHFLVHO\�LQ�6LQJOH�6KRW�PRGH��WKRXJK�PRUH�SURJUDPPLQJ�LV�QHFHVVDU\�WR�REWDLQ�WKH�GHVLUHG�UHVXOW��$OO
$'&�GDWD�LV�ZULWWHQ�LQWR�WKH�'35$0��DV�EHIRUH�

7KH�PRGH�LV�FRQWUROOHG�E\�WKH�66�ELW�LQ�WKH�$*&5��������$VVHUWLQJ�WKH�ELW�VHOHFWV�6LQJOH�6KRW�PRGH�
1HJDWLQJ�LW�VHOHFWV�&RQWLQXRXV�PRGH��LPPHGLDWHO\�VWDUWLQJ�WKH�ILUVW�FRQYHUVLRQ�

�� �� �� �� �� �� � � � � � � � � � � %LW
� � � � 676� 676� � � � � � &6 66 ,54( 5HDG
; ; ; ; 676� 676� ; ; ; ; ; &6 66 ,54( :ULWH
� � � � � � � � � � � � � � � � 5HVHW

)LJXUH�� 6LQJOH�6KRW�0RGH�%LW�LQ�WKH�$'&�*HQHUDO�&RQWURO�5HJLVWHU

7KH�IROORZLQJ�FRGH�H[DPSOH�SXWV�WKH�$'&�VHFWLRQ�LQWR�6LQJOH�6KRW�PRGH�DQG�SURJUDPV�WKH�$'&�WLPHU
WR�FDXVH�D�WULJJHU�RQFH�HYHU\�����µV�

UINT16 *agcr = (UINT16*)0xfff58020; /* MVME162 slot A */
UINT16 *atcsr = (UINT16*)0xc000003c;
UINT16 *atpr = (UINT16*)0xc000003e;
UINT16 *atsr = (UINT16*)0xc0000030;

*agcr = 0x0002;          /* Select ADC Single Shot mode */
*atsr = 0x6021;          /* Select ADC timer as trigger input */
*atpr = 119;             /* Set timer period to 120 us */
*atcsr = 0x0023;         /* Select 1us repeating and clear timer */

$�VHFWLRQ�RSHUDWLQJ�LQ�&RQWLQXRXV�PRGH�FDQ�VWLOO�XVH�WKH�WULJJHU�WR�SHUIRUP�XVHIXO�IXQFWLRQV��VLQFH
WULJJHUV�FDQ�FDXVH�SXOVHV�RQ�WKH�VWUREH�OLQHV��UHORDG�WKH�WLPHU��DQG�FDXVH�LQWHUUXSWV�
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7KH�FKRLFH�RI�RSHUDWLQJ�PRGH�GHSHQGV�RQ�WKH�FLUFXPVWDQFHV��&RQWLQXRXV�PRGH�LV�SURYLGHG�IRU
FRQYHQLHQFH�DQG�VSHHG��6LQJOH�6KRW�PRGH�LV�SURYLGHG�IRU�IOH[LELOLW\�DQG�FRQWURO��7KH�VHFWLRQV�RI�WKLV
PDQXDO�WKDW�GHVFULEH�WKH�WLPHU�DQG�WKH�WULJJHU�FRQWDLQ�PRUH�LQIRUPDWLRQ�RQ�PDNLQJ�FRQYHUVLRQV�RFFXU�LQ
6LQJOH�6KRW�PRGH�

Conversion Control
7ZR�DGGLWLRQDO�PRGHV�DOORZ�VRIWZDUH�FRQWURO�RI�WKH�FRQYHUWHUV�DQG�WKH�PXOWLSOH[HUV��DOO�&KDQQHOV�PRGH
�WKH�GHIDXOW��DQG�&KDQQHO�6XEVHW�PRGH��7KH\�FDQ�EH�VHOHFWHG�LQ�HLWKHU�&RQWLQXRXV�RU�6LQJOH�6KRW�PRGHV�

7KH�PRGH�LV�FRQWUROOHG�E\�WKH�&6�ELW�LQ�WKH�$*&5��������$VVHUWLQJ�WKH�ELW�VHOHFWV�&KDQQHO�6XEVHW�PRGH�
1HJDWLQJ�LW�VHOHFWV�$OO�&KDQQHOV�PRGH�

�� �� �� �� �� �� � � � � � � � � � � %LW
� � � � 676� 676� � � � � � &6 66 ,54( 5HDG
; ; ; ; 676� 676� ; ; ; ; ; &6 66 ,54( :ULWH
� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� &KDQQHO�6XEVHW�0RGH�%LW�LQ�WKH�$'&�*HQHUDO�&RQWURO�5HJLVWHU

,Q�$OO�&KDQQHOV�PRGH�DOO�WKH�$'&�FKDQQHOV�DUH�DOZD\V�FRQYHUWHG��7KLV�LV�XVHIXO��EXW�QRW�DOZD\V
FRQYHQLHQW��VLQFH�WKH�$'&�PXOWLSOH[HUV�DUH�VZHSW�DFURVV�WKHLU�HLJKW�LQSXW�FKDQQHOV�DQG�FRQYHUVLRQV
SHUIRUPHG�ZKHWKHU�WKH�DSSOLFDWLRQ�QHHGV�WKH�GDWD�RU�QRW��7KLV�OLPLWV�WKH�FRQYHUVLRQ�UDWH�RI�DQ\�RQH
FKDQQHO�WR������N+]�

,Q�&KDQQHO�6XEVHW�PRGH��HDFK�RI�WKH�ILYH�$'&�FRQYHUWHUV�LV�FRQWUROOHG�E\�D�ELW�LQ�WKH�$&&5/����D���,I
WKH�ELW�LV�DVVHUWHG��WKH�FRQYHUWHU�LV�HQDEOHG��DQG�GDWD�IORZV�LQWR�WKH�'35$0��,I�LW�LV�QHJDWHG��WKH
FRQYHUWHU�LV�GLVDEOHG��DQG�GDWD�GRHV�QRW�IORZ��7KH�$&&5/�LV�LJQRUHG�LQ�$OO�&KDQQHOV�PRGH�

�� �� �� �� �� �� � � � � � � � � � � %LW
� � � � � � � � � � � &� &� &� &� &� 5HDG
; ; ; ; ; ; ; ; ; ; ; &� &� &� &� &� :ULWH
� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� &RQYHUWHU�(QDEOH�%LWV�LQ�WKH�$'&�&RQYHUWHU�&RQWURO�5HJLVWHU�/RZ

Multiplexers
&KDQQHO�6XEVHW�PRGH�DOVR�JLYHV�VRIWZDUH�FRQWURO�RYHU�WKH�$'&�PXOWLSOH[HUV��ZKHUHDV�$OO�&KDQQHOV�PRGH
VZHHSV�DXWRPDWLFDOO\�DV�LW�FRQYHUWV��7KH�$065����F��FRQWUROV�WKH�PXOWLSOH[HU�VHOHFWLRQ�LQ�WKLV�PRGH�

�� �� �� �� �� �� � � � � � � � � � � %LW
� &+$16 � � � � � 08;�6(/(&7 5HDG
; ; ; ; ; ; ; ; ; ; ; ; ; 08;�6(/(&7 :ULWH
� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� 0XOWLSOH[HU�%LWV�LQ�WKH�$'&�08;�&RQWURO�5HJLVWHU
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&KDQJLQJ�WKH�PXOWLSOH[HU�VHOHFWLRQ�FKDQJHV�WKH�VHOHFWLRQ�IRU�DOO�ILYH�$'&�FRQYHUWHUV��6LQFH�HDFK
FRQYHUWHU�FDQ�EH�HQDEOHG�RU�GLVDEOHG�LQGLYLGXDOO\��WKH�$065�DQG�WKH�$&&5/�FDQ�VHOHFW�XS�WR�ILYH
FRQYHUWHUV�LQ�HDFK�VHW��7KH�WDEOH�EHORZ�VKRZV�WKH�UHODWLRQVKLS�EHWZHHQ�FRQYHUWHUV��PXOWLSOH[HU�VHOHFWLRQV�
DQG�WKH�DQDORJ�FKDQQHOV�

Channels Selected Converters Enabled

MUX Selection C1 C2 C3 C4 C5

��� � � �� �� ��

��� � �� �� �� ��

��� � �� �� �� ��

��� � �� �� �� ��

��� � �� �� �� ��

��� � �� �� �� ��

��� � �� �� �� ��

��� � �� �� �� ��

)LJXUH��� &KDQQHOV�6HOHFWHG�IRU�'LIIHUHQW�0XOWLSOH[HU�DQG�&RQYHUWHU�6HOHFWLRQV

1RWH�WKDW�FOHDULQJ�DOO�ELWV�LQ�WKH�$&&5/�ZKLOH�LQ�&KDQQHO�6XEVHW�PRGH�VWRSV�DOO�WKH�FRQYHUWHUV�IURP
RSHUDWLQJ��,Q�WKLV�VWDWH��WKH�'$�DQG�68�VLJQDOV�IRU�WKH�$'&�VHFWLRQ�DUH�QRW�JHQHUDWHG�

Conversion Cycles
$�FRQYHUVLRQ�F\FOH�LV�D�FRPSOHWH�VHW�RI�FRQYHUVLRQV�FDUULHG�RXW�E\�KDUGZDUH�LQ�RQH�LQGLYLVLEOH�RSHUDWLRQ�
'HSHQGLQJ�RQ�WKH�PRGH�DQG�WKH�$&&5/�VHWWLQJV��WKLV�FDQ�FRPSULVH�FRQYHUVLRQ�RI�EHWZHHQ�RQH�DQG�IRUW\
FKDQQHOV�

Modes Conversion Cycle

&RQWLQXRXV��$OO�&KDQQHOV��GHIDXOW� 2QH�SHU�FRQYHUVLRQ�RI�DOO����FKDQQHOV��5HSHDWV�DXWRPDWLFDOO\�

6LQJOH�6KRW��$OO�&KDQQHOV 2QH�FRQYHUVLRQ�RI�DOO����FKDQQHOV��6WDUWHG�E\�D�WULJJHU�

&RQWLQXRXV��&KDQQHO�6XEVHW 2QH�SHU�FRQYHUVLRQ�RI�EHWZHHQ���DQG���FKDQQHOV�DV�VHW�E\
WKH�$&&5/��5HSHDWV�DXWRPDWLFDOO\�

6LQJOH�6KRW��&KDQQHO�6XEVHW 2QH�FRQYHUVLRQ�RI�EHWZHHQ���DQG���FKDQQHOV�DV�VHW�E\�WKH
$&&5/��6WDUWHG�E\�D�WULJJHU�

)LJXUH��� $'&�6HFWLRQ�0RGHV�DQG�&RQYHUVLRQ�&\FOH�6XPPDU\

&RQYHUVLRQ�F\FOHV�GHWHUPLQH�WKH�ORFDWLRQ�RI�WKH�'$�DQG�68�V\QFKURQL]DWLRQ�VLJQDOV�GHVFULEHG�LQ�WKH�QH[W
VHFWLRQ�
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Software and Hardware Synchronization
7KH�'DWD�$FFHVV��'$��VLJQDO�LQ�WKH�$'&�*HQHUDO�6WDWXV�5HJLVWHU�������LV�QHJDWHG�MXVW�EHIRUH�WKH�ILUVW
$'&�FRQYHUVLRQV�RI�D�FRQYHUVLRQ�F\FOH�DUH�ZULWWHQ�WR�WKH�'35$0�DQG�DVVHUWHG�MXVW�DIWHU�WKH�ODVW�LV
ZULWWHQ��,W�FDQ�EH�XVHG�E\�VRIWZDUH�WR�V\QFKURQL]H�'35$0�UHDGV�ZLWK�WKH�$'&�FRQYHUVLRQV�WR�HQVXUH
WKDW�DOO�GDWD�YDOXHV�FRUUHVSRQG�WR�D�VLQJOH�VDPSOH�

7KH�6DPSOH�8SGDWH��68��VLJQDO�LV�SXOVHG�RQFH�SHU�FRQYHUVLRQ�F\FOH��,W�LV�DVVHUWHG�DV�WKH�ILUVW�$'&V
VDPSOH�WKHLU�LQSXWV�DQG�QHJDWHG�MXVW�DIWHU�WKH�ODVW�VDPSOH�WKHLU�LQSXWV��7KLV�VLJQDO�LV�XVHIXO�IRU
V\QFKURQL]LQJ�VRIWZDUH��WKH�WLPHU��DQG�FRQYHUVLRQV�WR�H[WHUQDO�KDUGZDUH��7KH�$'&�68�VLJQDO�FDQ�EH
RXWSXW�RQ�HLWKHU�H[WHUQDO�6WUREH�SLQ�

7KH�VHFWLRQV�EHORZ�GHVFULEH�WKH�H[DFW�WLPLQJ�RI�WKHVH�VLJQDOV�IRU�WKH�IRXU�RSHUDWLQJ�PRGHV�DQG�KRZ�WKH\
FDQ�EH�XVHG�E\�VRIWZDUH�

1RWH�WKDW�FOHDULQJ�DOO�ELWV�LQ�WKH�$&&5/�ZKLOH�LQ�&KDQQHO�6XEVHW�PRGH�VWRSV�DOO�WKH�FRQYHUWHUV�IURP
RSHUDWLQJ��,Q�WKLV�VWDWH��WKH�'$�DQG�68�VLJQDOV�IRU�WKH�$'&�VHFWLRQ�DUH�QRW�JHQHUDWHG�

All Channels Mode
7KH�GLDJUDP�EHORZ�VKRZV�WKH�UHODWLRQVKLS�EHWZHHQ�'$�DQG�68�ZKHQ�WKH�$'&�VHFWLRQ�LV�RSHUDWLQJ�LQ
&RQWLQXRXV��$OO�&KDQQHOV�0RGH�

DA

SU Samples for eight MUX settings

10 us

Five converter results written to DPRAM eight times

000 001 010 011 100 101 110 111 000 001MUX

)LJXUH��� '$�DQG�68�7LPLQJ�IRU�$'&V�LQ�&RQWLQXRXV��$OO�&KDQQHOV�0RGH

7KH�UDZ�'$�DQG�68�VLJQDOV�LQ�WKH�$*65�DUH�YHU\�EULHI��DQG�ZLOO�EH�PLVVHG�PRVW�RI�WKH�WLPH�

�� �� �� �� �� �� � � � � � � � � � � %LW
� '35 � :,'7+ '$ 68 � � � � 76 ,543 5HDG
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; :ULWH
� � � � � � � � '$ 68 � � � � 76 � 5HVHW

)LJXUH��� '$��DQG�68�%LWV�LQ�WKH�$'&�*HQHUDO�6WDWXV�5HJLVWHU

7ZR�RWKHU�YHUVLRQV�RI�WKH�VDPH�VLJQDO�DUH�DYDLODEOH�LQ�WKH�$'&�,54�6WDWXV�5HJLVWHU�������

�� �� �� �� �� �� � � � � � � � � � � %LW
''$ '68 � � � '7,0 '75* � 3'$ 368 � � � 37,0 375* � 5HDG
; ; ; ; ; ; ; ; 3'$ 368 ; ; ; 37,0 375* ; :ULWH
� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� '$�DQG�68�%LWV�LQ�WKH�$'&�,54�6WDWXV�5HJLVWHU
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7KH�''$�VLJQDO�LV�D�YHUVLRQ�RI�'$�WKDW�KDV�EHHQ�SDVVHG�WKURXJK�D�ULVLQJ�HGJH�GHWHFWRU��,W�SXOVHV�RQO\
YHU\�EULHIO\�DQG�PD\�QHYHU�EH�YLVLEOH�WR�WKH�&38��7KH�3'$�VLJQDO�LV�D�ODWFKHG�YHUVLRQ�RI�''$��$�ULVLQJ
HGJH�RQ�'$�ZLOO�VHW�WKLV�ELW��,W�FDQ�EH�FOHDUHG�E\�ZULWLQJ�D�RQH�WR�WKH�3'$�ELW��$OWKRXJK�WKHVH�ELWV�DUH
SDUW�RI�WKH�LQWHUUXSW�V\VWHP��WKH\�SOD\�QR�SDUW�LQ�LQWHUUXSW�JHQHUDWLRQ�LI�WKH�LQWHUUXSWV�DUH�GLVDEOHG��DV�LV
WKH�GHIDXOW��7KH�'68�DQG�368�ELWV�ZRUN�LQ�WKH�VDPH�ZD\�

7KLV�FRGH�IUDJPHQW�XVHV�WKH�3'$�VLJQDO�WR�GHWHFW�WKH�ULVLQJ�HGJH�RI�'$�

UINT16 *aisr = (UINT16*)0xfff58026; /* MVME162 slot A */
UINT16 reg;

reg = 0x80; /* Clear the pending bit */
*aisr = reg;
do       /* Wait for it to be set */

 reg = *aisr;
while((reg&0x80)==0);

/* Do something */

,Q�6LQJOH�6KRW��$OO�&KDQQHOV�PRGH��WKH�'$�DQG�68�VLJQDOV�KDYH�WKH�VDPH�PHDQLQJ�DV�WKH\�GR�LQ
&RQWLQXRXV��$OO�&KDQQHOV�PRGH��,QVWHDG�RI�WKH�LQWHUQDOO\�JHQHUDWHG�UHSHWLWLRQ�RI�&RQWLQXRXV�PRGH��HDFK
FRQYHUVLRQ�LV�VWDUWHG�E\�WKH�DVVHUWLRQ�RI�WKH�$'&�WULJJHU��$�VLQJOH�68�SXOVH�FRLQFLGHV�ZLWK�WKH�LQSXWV
EHLQJ�VDPSOHG�DQG��D�VLQJOH�'$�SXOVH�ZLWK�WKH�GDWD�EHLQJ�WUDQVIHUUHG�WR�WKH�'35$0�

DA

SU Samples for eight MUX settings

10 us

Five converter results written to DPRAM eight times

000 001 010 011 100 101 110 111

Trigger

MUX

)LJXUH��� '$��68��DQG�7ULJJHU�7LPLQJ�IRU�$'&V�LQ�6LQJOH�6KRW��$OO�&KDQQHOV�0RGH
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Channel Subset Mode
,Q�&KDQQHO�6XEVHW�PRGH��WKH�,QGXVWU\3DFN�KDUGZDUH�GRHV�QRW�VZHHS�WKURXJK�WKH�FKDQQHOV�ZLWK�WKH
PXOWLSOH[HU��,QVWHDG��WKH�XVHU·V�VHWWLQJ�LQ�WKH�$065����F��LV�XVHG��7LPLQJ�LV�VLPLODU�WR�$OO�&KDQQHOV�PRGH�
H[FHSW�WKDW�RQO\�D�VLQJOH�FRQYHUVLRQ�LV�SHUIRUPHG�RQ�DOO�HQDEOHG�FRQYHUWHUV�

&RQWLQXRXV��&KDQQHO�6XEVHW�PRGH�UHSHDWHGO\�SHUIRUPV�WKH�VDPH�FKDQQHO�FRQYHUVLRQV�ZLWKRXW�VZHHSLQJ
WKH�08;�

DA

SU

10 us

Up to five converter results written to DPRAM following each conversion

Same user’s MUX setting used for each conversion

)LJXUH��� '$��68�7LPLQJ�IRU�$'&V�LQ�&RQWLQXRXV��&KDQQHO�6XEVHW�0RGH

6LQJOH�6KRW��&KDQQHO�6XEVHW�PRGH�SHUIRUPV�MXVW�RQH�FKDQQHO�FRQYHUVLRQ�IRU�HDFK�WULJJHU�

DA

SU

10 us

Up to five converter
results written to DPRAM

once

User’s MUX setting used

Trigger

)LJXUH��� '$��68��7ULJJHU�7LPLQJ�IRU�$'&V�LQ�6LQJOH�6KRW��&KDQQHO�6XEVHW�0RGH
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7KH�WLPLQJ�IRU�'$�DQG�68�RQ�WKH�,3�8/�$'&���$'&V�LV�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH�

Mode

All Channels Channel Subset

Signal Continuous Single-Shot Continuous Single-Shot Units

68�WR�QH[W�68 ���� � ���� � µV

'$�DVVHUWHG�GXUDWLRQ ��� � ��� � µV

'$�QHJDWHG�GXUDWLRQ ��� ��� ��� ��� µV

68�DVVHUWHG�GXUDWLRQ �� �� ����� ����� µV

68�QHJDWHG�GXUDWLRQ �� � ����� � µV

7ULJJHU�DVVHUWHG�WR�'$�DVVHUWHG � �� � �� µV

68�DVVHUWHG�WR�'$�DVVHUWHG �� �� �� �� µV

68�DVVHUWHG�WR�WULJJHU�QHJDWHG � ���� � ���� µV

68�DVVHUWHG�WR�WULJJHU�HQDEOHG � ����� � ���� µV

)LJXUH��� $'&�'$�DQG�68�7LPLQJ�5HODWLRQVKLS�7DEOH

7KH�ODVW�OLQH�JLYHV�WKH�WLPLQJ�IRU�D�VLJQDO�QRW�VKRZQ�RQ�WKH�WLPLQJ�GLDJUDP��6LQFH�WKH�$'&V�WDNH����µV�WR
SHUIRUP�D�FRQYHUVLRQ��HLJKW�WLPHV�WKDW�IRU�DOO�08;�VHWWLQJV���WKH�WULJJHU�LV�GLVDEOHG�IRU�WKDW�SHULRG�DIWHU
WKH�FRQYHUVLRQ�VWDUWV��7KH�UHVXOW�LV�WKDW�DOWKRXJK�WKH�WULJJHU�LV�QHJDWHG�YHU\�TXLFNO\��LW�FDQQRW�EH�DVVHUWHG
XQWLO�WKH�FRQYHUVLRQ�KDV�ILQLVKHG�
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Counts/Volts Conversions
1XPEHUV�UHDG�IURP�WKH�$'&�DUH����ELW�VLJQHG�H[WHQGHG�TXDQWLWLHV�IRU�FKDQQHOV�VHW�WR�ELSRODU�UDQJHV��DQG
���ELW�]HUR�ILOOHG�TXDQWLWLHV�IRU�FKDQQHOV�VHW�WR�XQLSRODU�UDQJHV��7KLV�LV�VXPPDUL]HG�LQ�WKH�WDEOH�EHORZ�

Data format

Range Type Values D15..D12 D11..D0

����9 8QLSRODU ������� =HURHV )URP�$'&

�����9 8QLSRODU ������� =HURHV )URP�$'&

±��9 %LSRODU ����������� '���UHSHDWHG�IRXU�WLPHV )URP�$'&

±���9 %LSRODU ����������� '���UHSHDWHG�IRXU�WLPHV )URP�$'&

)RU�XQLSRODU�UDQJHV��WKH�PRVW�QHJDWLYH�YROWDJH�LV�UHSUHVHQWHG�E\�������DQG�WKH�PRVW�SRVLWLYH�E\���III�
������LV��9��,QSXW�YROWDJHV�RXWVLGH�WKH�UDQJH�ZLOO�VKRZ�DV�WKH�PRVW�QHJDWLYH�RU�PRVW�SRVLWLYH�YDOXHV�

)RU�ELSRODU�UDQJHV��WKH�PRVW�QHJDWLYH�YROWDJH�LV�UHSUHVHQWHG�E\�������DQG�WKH�PRVW�SRVLWLYH�E\��I�II�
������LV�WKH�FHQWHU�RI�WKH�UDQJH���9��,QSXW�YROWDJHV�RXWVLGH�WKH�UDQJH�ZLOO�VKRZ�DV�WKH�PRVW�QHJDWLYH�RU
PRVW�SRVLWLYH�YDOXHV�

7KH�QXPEHU�RI�ELWV�LQ�WKH�FRQYHUWHUV�LV�VXSSOLHG�E\�WKH�$*65�������LQ�ILYH�ELWV�DW�ORFDWLRQ��������7KLV�LV
KDUG�FRGHG�WR�����ELQDU\��������

�� �� �� �� �� �� � � � � � � � � � � %LW
� '35 � :,'7+ '$ 68 � � � � 76 ,543 5HDG
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; :ULWH
� � � � � � � � '$ 68 � � � � 76 � 5HVHW

)LJXUH��� &RQYHUWHU�:LGWK�%LWV�LQ�$'&�*HQHUDO�6WDWXV�5HJLVWHU

8VH�WKH�IROORZLQJ�HTXDWLRQ�WR�FRQYHUW�FRXQWV�WR�YROWV�IRU�WKH�$'&�

9� ��&�×�P����E

0DNH�VXUH�WKH�YDULDEOHV�XVHG�DUH�IORDWLQJ�SRLQW�DQG�WKH�QXPEHU�RI�FRXQWV��&��LV�GHULYHG�IURP�D�VLJQHG�RU
XQVLJQHG�QXPEHU��DV�DSSURSULDWH�IRU�WKH�UDQJH�VHWWLQJ�IRU�WKH�FKDQQHO��8QLSRODU�UDQJHV�UHTXLUH�WKDW�&�EH
GHULYHG�IURP�DQ�XQVLJQHG�QXPEHU��%LSRODU�UDQJHV�UHTXLUH�WKDW�&�EH�GHULYHG�IURP�D�VLJQHG�QXPEHU�
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7KH�YDOXH�RI�WKH�FRQVWDQW��P�GHSHQGV�RQ�WKH�UDQJH�VHOHFWHG��7KH�WDEOH�EHORZ�VKRZV�WKH�YDOXH�WR�XVH�

Section Range m
(V/Count)

b
(V)

High
Count

Low
Count

One Bit
(µV)

$'& ����9 ������×���� ��� ���� ����� ������

$'& �����9 ������×���� ��� ���� ����� ������

$'& ±��9 ������×���� ��� ���� � ������

$'& ±���9 ������×���� ��� ���� � ������

)LJXUH��� &RXQW�9ROW�&RQYHUVLRQ�3DUDPHWHUV�IRU�$'&V

7KH�+LJK�&RXQW�DQG�/RZ�&RXQW�FROXPQV�VKRZ�WKH�FRXQW�YDOXHV�WKDW�FRUUHVSRQG�WR�WKH�H[WUHPHV�RI�WKH
LQSXW�YROWDJH�UDQJH��7KH�2QH�%LW�FROXPQ�JLYHV�WKH�VL]H�RI�D�VLQJOH�FRXQW�LQ�PLFURYROWV�

Correcting Raw Data
$Q�RQ�ERDUG�((3520�FRQWDLQV�FDOLEUDWLRQ�FRHIILFLHQWV�WKDW�FDQ�EH�XVHG�WR�FRUUHFW�WKH�UDZ�GDWD�UHDG
IURP�WKH�$'&V��7KH�FRUUHFWLRQV�DUH�OLQHDU��FRPSULVLQJ�DQ�RIIVHW�IDFWRU�DQG�D�JDLQ�IDFWRU�

)RU�FRUUHFWHG�GDWD��XVH�WKH�IROORZLQJ�HTXDWLRQ�WR�FRQYHUW�$'&�FRXQWV�WR�YROWV��7KLV�LV�QRUPDOO\�DSSOLHG
WR�GDWD�UHDG�IURP�WKH�$'&�

9� ��*�×�&����M

1RWH�WKDW�WKLV�HTXDWLRQ�LV�GLIIHUHQW�IURP�WKH�UDZ�YHUVLRQV��$�SDLU�RI�*�DQG�M�FRHIILFLHQWV�LV�VXSSOLHG�IRU
HDFK�UDQJH�DQG�FKDQQHO�FRPELQDWLRQ�IRU�WKH�$'&��7KH�IDFWRUV�P�DQG�E�SUHVHQW�LQ�WKH�UDZ�HTXDWLRQV�GR
QRW�DSSHDU�KHUH�EHFDXVH�WKH\�KDYH�DOUHDG\�EHHQ�UROOHG�LQWR�*�DQG�M�

7KH�FRGH�H[DPSOH�EHORZ�VKRZV�GDWD�EHLQJ�FRUUHFWHG�DV�LW�LV�UHDG�IURP�HDFK�FKDQQHO��,W�DVVXPHV�WKDW�WKH
*�DQG�M�FRHIILFLHQWV�KDYH�DOUHDG\�EHHQ�ORDGHG�LQWR�WKH�DUUD\V�IURP�WKH�((3520��DQG�WKDW�D�ELSRODU�UDQJH
LV�EHLQJ�XVHG�

#include <math.h>

#define CHANS 40
REAL64 G[CHANS],j[CHANS],volts[CHANS];

void corrADC(INT16 *membase)
{
    INT32 i;

for(i=0;i<CHANS;i++)
   volts[i] = (membase[i*2+1])*G[i] + j[i];

}

7KH�,3�8/�$'&���KDV�����FRHIILFLHQW�SDLUV�IRU�WKH�$'&�VHFWLRQ��RQH�SHU�FKDQQHO�IRU�HDFK�RI�IRXU�UDQJH
VHWWLQJV�

7KH�VHFWLRQ�´&DOLEUDWLRQ�'DWDµ�JLYHV�GHWDLOHG�LQIRUPDWLRQ�DERXW�WKH�IRUPDW�DQG�H[WUDFWLRQ�RI�FDOLEUDWLRQ
FRHIILFLHQWV�IURP�WKH�((3520�
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Programmable Timer

Overview
7KH�WLPHU�KDV�D�VHOHFWDEOH�FORFN�VRXUFH��D�SUHVFDOHU��DQG�D����ELW�GRZQ�FRXQWHU�ZLWK�VHYHUDO�UHORDG
RSWLRQV��,W�FDQ�VHW�D�ELW�DQG�LQWHUUXSW�ZKHQ�LW�SDVVHV�]HUR��7KH��WLPHU�HLWKHU�FRXQWV�GRZQ�WR�]HUR�DQG
VWRSV��RU�FRXQWV�GRZQ�WR�]HUR��UHORDGV��DQG�UHSHDWV�

ADC Trigger

Strobe 1

Strobe 2

ADC SU

CSS

3

1 MHz

Clock
Source

Selection

PSS

3

Prescaler Down
counter

TZ

Timer Period
Register

16

EN

Reload

Clock = zero

RPT

RLSS

4

Reload
Source

Selection

Clear

TOP

Edge
Detector

TOP

Clear

TOP

To interrupt
circuitry

Strobe 1

Strobe 2

ADC SU

)LJXUH��� %ORFN�'LDJUDP�RI�WKH�$'&�3URJUDPPDEOH�7LPHU

7KH�WLPHU�LV�FRQWUROOHG�WKURXJK�WZR�UHJLVWHUV��WKH�7LPHU�&RQWURO�DQG�6WDWXV�5HJLVWHU���$7&65���F�DQG�
DQG�WKH�7LPHU�3HULRG�5HJLVWHU��$735���H��

�� �� �� �� �� �� � � � � � � � � � � %LW
5/66 � &66 7= � � � 366 537 (1 5HDG
5/66 ; &66 ; ; 723 366 537 (1 :ULWH

� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� 7KH�$'&�7LPHU�&RQWURO�DQG�6WDWXV�5HJLVWHU
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7KH�YDULRXV�ILHOGV�RI�WKH�$7&65�PD\�EH�SURJUDPPHG�RQH�DW�D�WLPH�E\�UHDGLQJ�WKH�UHJLVWHU��PRGLI\LQJ�LW
DQG�ZULWLQJ�LW�EDFN��RU�PD\�EH�SURJUDPPHG�ZLWK�D�VLQJOH�ZULWH�WKDW�VHWV�DOO�WKH�ILHOGV�DQG�LVVXHV�D�WLPHU
RSHUDWLRQ�DW�WKH�VDPH�WLPH�

�� �� �� �� �� �� � � � � � � � � � � %LW
7,0(5�3(5,2' 5HDG
7,0(5�3(5,2' :ULWH

� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� 7KH�$'&�7LPHU�3HULRG�5HJLVWHU

7KH�SHULRG�UHJLVWHU�KROGV�D����ELW�QXPEHU�WKDW�LV�ORDGHG�LQWR�WKH�GRZQ�FRXQWHU��7R�VHW�D�SHULRG�RI�Q
SUHVFDOHG�FORFNV��VHW�WKH�$735�WR�Q����9DOLG�YDOXHV�RI�Q�DUH���WR��������$�WLPHU�SHULRG�RI�������UHVXOWV�LQ
D�FRXQW�RI�������

Starting and Stopping the Timer
,QLWLDOO\�HDFK�WLPHU�LV�GLVDEOHG��LWV�HQDEOH�ELW��(1��EHLQJ�]HUR��:ULWLQJ�D�RQH�WR�WKLV�ELW�FRQQHFWV�WKH�FORFN
VRXUFH�WR�WKH�SUHVFDOHU�DQG�DOORZV�WKH�WLPHU�WR�FRXQW��7KH�HQDEOH�ELW�PD\�EH�XVHG�WR�SDXVH�DQG�UHVWDUW�WKH
WLPHU��EXW�VKRXOG�EH�HQDEOHG�GXULQJ�QRUPDO�XVH�

7KH�WLPHU�DQG�SUHVFDOHU�FDQ�EH�FOHDUHG�DQG�WKH�WLPHU�UHORDGHG�E\�VRIWZDUH�XVLQJ�WKH�7LPHU�2SHUDWLRQ�ELWV
�723��GHVFULEHG�ODWHU��:KHQHYHU�WKH�WLPHU�LV�VWRSSHG�DW�]HUR��LW�PXVW�EH�UHORDGHG�WR�VWDUW�D�FRXQW�GRZQ�

Single and Repeated Timing
7KH�5HSHDW�ELW��537��FRQWUROV�WKH�EHKDYLRU�RI�WKH�WLPHU�ZKHQ�LW�UHDFKHV�]HUR��,I�537�LV�]HUR�WKH�FRXQWHU
VWRSV�DW�]HUR��,I�537�LV�RQH��WKHQ�ZKHQ�WKH�FRXQWHU�UHDFKHV�]HUR�LW�UHORDGV�WKH�FRQWHQWV�RI�WKH�SHULRG
UHJLVWHU�DQG�FRQWLQXHV�WR�FRXQW��:KHQ�UHSHDWLQJ��WKH�WLPHU�LV�DW�]HUR�IRU�RQH�SUHVFDOHG�FORFN�F\FOH�

,I�WKH�SHULRG�LV�FKDQJHG�ZKLOH�WKH�WLPHU�LV�FRXQWLQJ��WKH�FXUUHQW�GRZQ�FRXQW�LV�QRW�DIIHFWHG��7KH�FKDQJH
ZLOO�EH�QRWLFHG�ZKHQ�WKH�SHULRG�UHJLVWHU�LV�QH[W�ORDGHG�LQWR�WKH�WLPHU��7KH�7LPHU�2SHUDWLRQ�ELWV��723�
GHVFULEHG�ODWHU�VKRZ�KRZ�WR�ORDG�WKH�WLPHU�H[SOLFLWO\�

Timer = Zero
7KH�7LPHU� �=HUR��7=��ELW�LV�WKH�RQO\�RXWSXW�RI�WKH�WLPHU��,W�PD\�EH�XVHG�WR�FDXVH�LQWHUUXSWV��VWDUW
FRQYHUVLRQV��RU�LVVXH�SXOVHV�RQ�WKH�H[WHUQDO�6WUREH�SLQV�

7=�LV�LQLWLDOO\�DVVHUWHG�EHFDXVH�WKH�WLPHU�LV�VLWWLQJ�DW�]HUR��6LQFH�WKLV�ELW�LV�DVVHUWHG�RQO\�ZKHQ�WKH�WLPHU�LV
DFWXDOO\�DW�]HUR��LI�WKH�WLPHU�LV�UHSHDWLQJ�WKHQ�D�IDVW�FORFN�PD\�UHQGHU�LW�LQYLVLEOH�WR�VRIWZDUH��)RU�WKLV
UHDVRQ�HDFK�WLPHU·V�7=�ELW�LV�FRQQHFWHG�WR�DQ�HGJH�GHWHFWRU�DQG�D�ODWFK��YLVLEOH�LQ�WKH�$,65�������DV�WKH
'7,0�DQG�37,0�ELWV�UHVSHFWLYHO\�

�� �� �� �� �� �� � � � � � � � � � � %LW
''$ '68 � � � '7,0 '75* � 3'$ 368 � � � 37,0 375* � 5HDG
; ; ; ; ; ; ; ; 3'$ 368 ; ; ; 37,0 375* ; :ULWH
� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� 7LPHU�%LWV�LQ�WKH�$'&�,QWHUUXSW�6WDWXV�5HJLVWHU

7KH�'7,0�ELW�LV�SXOVHG�YHU\�EULHIO\�DV�7=�LV�DVVHUWHG�DQG�LV�OLNHO\�WR�EH�LQYLVLEOH��7KH�37,0�ELW�LV�VHW
HDFK�WLPH�WKH�'7,0�ELW�LV�SXOVHG��,W�FDQ�EH�UHVHW�E\�ZULWLQJ�D�RQH�WR�37,0��,I�WLPHU�LQWHUUXSWV�DUH
HQDEOHG��WKHQ�37,0�ZLOO�FDXVH�DQ�LQWHUUXSW�ZKHQ�DVVHUWHG�
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7KH�IROORZLQJ�H[DPSOH�FRGH�IUDJPHQW�LQSXWV�DQ�DUUD\�RI�$'&�YDOXHV�IURP�D�VLQJOH�FKDQQHO��RQH�SHU�WLPHU
SHULRG�

void dacArray(INT16 *adc, INT16 *data, INT16 count, UINT16 us)
{

UINT16 *aisr = (UINT16*)0xfff58026; /* MVME162 slot A */
UINT16 reg;

    *atpr = us-1; /* Set the period in microseconds */
    *atcsr = 0x0003;       /* 1 MHz clock, repeating, enabled */
    while(count--) {
       *aisr = 0x0004; /* Clear PTIM */
       do /* Wait for timer to pass zero */
          reg = *aisr;

   while((reg&0x04)==0);
   *data++ = *adc; /* Input next data */
}

}

7KLV�WHFKQLTXH�FDQ�EH�XVHG�WR�V\QFKURQL]H�VRIWZDUH�WR�D�UHSHDWLQJ�WLPHU��RU�SHUIRUP�D�VLQJOH�GHOD\�

7KH�DVVHUWLRQ�RI�7=�PD\�LVVXH�D�SXOVH�RQ�HLWKHU�RI�WKH�WZR�H[WHUQDO�6WUREH�VLJQDOV��7KLV�VHOHFWLRQ�LV�PDGH
LQ�WKH�$*&5�������

Clock Selection
%\�GHIDXOW��WKH�FORFN�VRXUFH�LV�D���0+]�VLJQDO�JHQHUDWHG�IURP�WKH�,QGXVWU\3DFN�FORFN��7KH�&ORFN�6RXUFH
6HOHFW��&66��ELWV�FDQ�FKRRVH�RWKHU�VRXUFHV�

&66 &ORFN�VRXUFH
��� ��0+]��GHIDXOW�
��� �UHVHUYHG�
��� 6WUREH���VLJQDO
��� 6WUREH���VLJQDO
��� $'&�6DPSOH�8SGDWH
��� �UHVHUYHG�
��� �UHVHUYHG�
��� �UHVHUYHG�

����DQG�����VHOHFWLRQV��6WUREHV���RU����VHOHFW�RQH�RI�WKH�H[WHUQDO�VWUREH�SLQV�DV�D�FORFN�VRXUFH��$Q
H[WHUQDO�FORFN�FDQ�EH�XVHG�WR�LPSOHPHQW�SUHFLVH�GHOD\V�WKDW�DUH�QRW�SRVVLEOH�ZLWK�D���0+]�FORFN�

6HOHFWLRQ�����DOORZV�WKH�WLPHU�WR�EH�FORFNHG�E\�WKH�$'&�VHFWLRQV·�6DPSOH�8SGDWH�VLJQDO��7KLV�DOORZV�WKH
WLPHUV�WR�EH�V\QFKURQL]HG�WR�FRQYHUVLRQV��7KH�WLPHUV�FDQ�EH�XVHG�DV�FRXQWHUV��LQWHUUXSWLQJ�UHJXODUO\�DIWHU
1�FRQYHUVLRQV�KDYH�WDNHQ�SODFH�

Prescaler Settings
7KH�SUHVFDOHU�GLYLGHV�WKH�FORFN�VRXUFH�E\�RQH�RI�IRXU�IL[HG�UDWLRV��7KH�GHIDXOW�UDWLR�LV����7KH�VHOHFWLRQ�LV
PDGH�E\�WKH�WZR�3UHVFDOHU�6HOHFW��366��ELWV��7KH�WDEOH�EHORZ�VKRZV�WKH�VHWWLQJV�

366 'LYLVLRQ�5DWLR
�� ���GHIDXOW�
�� ��
�� ���
�� ����
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&KDQJLQJ�WKH�366�VHWWLQJ�DXWRPDWLFDOO\�FOHDUV�WKH�SUHVFDOHU��:LWK�WKH�GHIDXOW�FORFN�VHOHFWLRQ��WKH�SUHVFDOHU
SURYLGHV�SHULRG�XQLWV�RI���µV�����µV������µV��RU���PV��DOORZLQJ�GHOD\V�IURP���µV�WR�������V��%\�VHOHFWLQJ
DQ�H[WHUQDO�FORFN�VRXUFH��SHULRGV�RI�DQ\�OHQJWK�FDQ�EH�DFKLHYHG�

Reloading and Resetting the Timer
7ZR�PHFKDQLVPV�IRU�UHORDGLQJ�DQG�UHVHWWLQJ�WKH�WLPHU�DUH�SURYLGHG��7KH�7LPHU�2SHUDWLRQ��723��ELWV
SURYLGH�D�PHFKDQLVP�IRU�UHORDGLQJ�DQG�UHVHWWLQJ�WKH�WLPHU�DQG�SUHVFDOHU�XQGHU�VRIWZDUH�FRQWURO��7KH
5HORDG�6RXUFH�6HOHFW��5/66��ELWV�VHOHFW�D�VRXUFH�WKDW�DXWRPDWLFDOO\�UHORDGV�WKH�WLPHU�

7KH�RSHUDWLRQV�DYDLODEOH�YLD�WKH�723�ELWV�DUH�VKRZQ�EHORZ��7KH�723�ELWV�DOZD\V�UHDG�DV����

723 2SHUDWLRQ
�� 1RQH
�� 5HVHW�FRXQWHU�DQG�UHVHW�SUHVFDOHU
�� 5HORDG�FRXQWHU�DQG�UHVHW�SUHVFDOHU
�� 5HVHW�SUHVFDOHU

5HVHWWLQJ�WKH�FRXQWHU�ZLOO�DVVHUW�WKH�7=�ELW��,I�537�LV�DVVHUWHG��LW�ZLOO�LPPHGLDWHO\�UHORDG�DQG�FRQWLQXH��,I
537�LV�QHJDWHG��LW�ZLOO�VWD\�DW�]HUR�

5HORDGLQJ�WKH�FRXQWHU�ZLOO�FDXVH�LW�WR�LPPHGLDWHO\�VWDUW�FRXQWLQJ�GRZQ��5HORDGLQJ�WKH�FRXQWHU�ZLWK�537
QHJDWHG�SURYLGHV�D�RQH�VKRW�FRXQW�GRZQ�WR�]HUR�LQLWLDWHG�E\�VRIWZDUH��6RIWZDUH�FDQ�XVH�WKLV�DV�D�VLPSOH
ZDWFKGRJ�E\�PDNLQJ�7=�JHQHUDWH�DQ�LQWHUUXSW�DQG�LVVXLQJ�WKH�UHORDG�FRPPDQG�DW�D�VXIILFLHQWO\�KLJK�UDWH�
5HORDGLQJ�WKH�FRXQWHU�ZLWK�537�DVVHUWHG�OHQJWKHQV�WKH�FXUUHQW�SHULRG�

,W�LV�XVHIXO�WR�UHVHW�WKH�SUHVFDOHU�ZKHQ�WKH�WLPHU�LV�EHLQJ�XVHG�DV�D�FRXQWHU��7KLV�HQVXUHV�WKDW�WKHUH�DUH�QR
UHVLGXDO�FRXQWV�LQ�WKH�SUHVFDOHU�

5HORDG�FDQ�EH�DOVR�EH�SHUIRUPHG�DXWRPDWLFDOO\�E\�VHOHFWLQJ�RQH�RI�WKH�6DPSOH�8SGDWH�VLJQDOV�ZLWK�WKH
5/66�ELWV�

5/66 5HORDG�VRXUFH 5/66 5HORDG�VRXUFH
���� 1RWKLQJ��GHIDXOW� ���� �UHVHUYHG�
���� �UHVHUYHG� ���� �UHVHUYHG�
���� 6WUREH���VLJQDO ���� �UHVHUYHG�
���� 6WUREH���VLJQDO ���� �UHVHUYHG�
���� $'&�6DPSOH�8SGDWH ���� �UHVHUYHG�
���� �UHVHUYHG� ���� �UHVHUYHG�
���� $'&�WULJJHU ���� �UHVHUYHG�
���� �UHVHUYHG� ���� �UHVHUYHG�

�����DQG������VHOHFW�RQH�RI�WKH�H[WHUQDO�VWUREH�VLJQDOV�DV�D�UHORDG�FRPPDQG��7KLV�FDQ�EH�XVHG�WR�VWDUW�D
FRQYHUVLRQ�RU�FDXVH�DQ�LQWHUUXSW�DIWHU�D�GHOD\��,W�FDQ�DOVR�PRQLWRU�DQ�H[WHUQDO�VLJQDO�DQG�LQWHUUXSW�LI�LWV
IUHTXHQF\�IDOOV�EHORZ�D�FHUWDLQ�WKUHVKROG�

�����FDXVHV�D�UHORDG�HYHU\�WLPH�D�FRQYHUVLRQ�RFFXUV��7KLV�FDQ�EH�XVHG�WR�PDNH�D�FRQYHUVLRQ�VWDUW�DQ
HYHQW�DIWHU�D�GHILQHG�GHOD\��([DPSOHV�LQFOXGH��DQ�LQWHUUXSW�RU�D�SXOVH�RQ�D�6WUREH�SLQ�

�����FDXVHV�D�UHORDG�ZKHQ�WKH�WULJJHU�LV�DVVHUWHG��7KLV�DOORZV�DQ�DFWLRQ�WR�WDNH�SODFH�VRPH�WLPH�DIWHU�D
FRQYHUVLRQ�KDV�EHHQ�WULJJHUHG��6XFK�DQ�DFWLRQ�PLJKW�EH�WR�UHDG�WKH�$'&�'35$0�RU�SXOVH�VRPH�H[WHUQDO
KDUGZDUH�YLD�RQH�RI�WKH�6WUREH�SLQV�
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Interrupts

Section Interrupt Control
(DFK�VHFWLRQ�RI�WKH�,QGXVWU\3DFN�KDV�VHSDUDWH�FLUFXLWU\�DQG�UHJLVWHUV�IRU�KDQGOLQJ�LQWHUUXSWV�WKDW�RULJLQDWH
IURP�ZLWKLQ�WKDW�VHFWLRQ��$�VLQJOH�LQWHUUXSW�YHFWRU�UHJLVWHU�LQ�WKH�&RPPRQ�VHFWLRQ�LQFOXGHV�WZR�ELWV�WKDW
LGHQWLI\�WKH�VHFWLRQ�ZLWK�WKH�KLJKHVW�SULRULW\�WKDW�KDV�DQ�LQWHUUXSW�DVVHUWHG��7KH�,QGXVWU\3DFN�GULYHV�RQO\
RQH�H[WHUQDO�LQWHUUXSW�VLJQDO��,54�
�

,QWHUUXSWV�LQ�HDFK�VHFWLRQ�DUH�FRQWUROOHG�DW�WZR�OHYHOV��RQH�HQDEOH�ELW�DQG�SHQGLQJ�IODJ�IRU�HDFK�VHFWLRQ�
DQG�RQH�HQDEOH�ELW�DQG�SHQGLQJ�IODJ�IRU�HDFK�VRXUFH�ZLWKLQ�WKDW�VHFWLRQ��7KHUH�LV�QR�´PDVWHUµ�LQWHUUXSW
HQDEOH�IRU�WKH�ZKROH�,QGXVWU\3DFN��7KLV�IXQFWLRQ�LV�FDUULHG�RXW�E\�WKH�VHFWLRQ�HQDEOH�ELWV��%HORZ�LV�D
VFKHPDWLF�RI�WKH�KLJK�OHYHO�LQWHUUXSW�FRQWURO��,W�VKRZV�RQO\�WKH�VHFWLRQ�OHYHO�HQDEOH�ELWV�DQG�SHQGLQJ�IODJV�

CGCR:EIRQ
Common  Section

Interrupt Sources

DA interrupt

SU interrupt

ADC Section
Interrupt Sources

Priority
Encoder

AGCR:EIRQ

2

CGCR:PIRQ

AGCR:PIRQ

IRQ0*

CIVR:SOURCE

Strobe 2 interrupt

Ready interrupt

TZ interrupt

Trigger interrupt

Strobe 1 interrupt

Hardware interrupt

)LJXUH��� ,3�8/�$'&���+LJK�/HYHO�,QWHUUXSW�6WUXFWXUH

7KH�LQWHUUXSW�VRXUFHV�RQ�WKH�OHIW�DUH�DOO�ODWFKHG�OHYHOV��,I�WKDW�VRXUFH�KDV�DQ�LQWHUUXSW�SHQGLQJ��WKH�VRXUFH
ZLOO�EH�DVVHUWHG��,W�LV�QRUPDOO\�RQH�RI�WKH�GXWLHV�RI�WKH�LQWHUUXSW�VHUYLFH�URXWLQH�WR�UHVHW�WKH�ODWFKHV
DVVRFLDWHG�ZLWK�WKH�VRXUFHV�LW�KDQGOHV�

1RWH�WKDW�WKH�3,54�ELW�IRU�HDFK�VHFWLRQ�LV�RQO\�DVVHUWHG�LI�WKDW�VHFWLRQ�LV�FRQWULEXWLQJ�WR�DQ�LQWHUUXSW
FRQGLWLRQ��'LVDEOLQJ�WKDW�VHFWLRQ·V�LQWHUUXSW�E\�QHJDWLQJ�WKH�(,54�ELW�DOVR�QHJDWHV�WKH�3,54�ELW��7KXV
VRIWZDUH�FDQ�TXLFNO\�GHWHUPLQH�ZKHWKHU�D�VHFWLRQ�LV�LQWHUUXSWLQJ�E\�H[DPLQLQJ�LWV�3,54�ELW�
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7KH�(,54�DQG�3,54�ELWV�DUH�ORFDWHG�LQ�WKH�VDPH�SRVLWLRQ��ELW����RI�WKH�*HQHUDO�&RQWURO�DQG�*HQHUDO
6WDWXV�UHJLVWHUV�IRU�HDFK�RI�WKH�VHFWLRQV�

Interrupt Vector
7KH�LQWHUUXSW�YHFWRU�LV�VWRUHG�LQ�WKH�ORZHU�HLJKW�ELWV�RI�WKH�&RPPRQ�,QWHUUXSW�9HFWRU�5HJLVWHU����D���DV
VKRZQ�EHORZ�

�� �� �� �� �� �� � � � � � � � � � � %LW
7(67�86( 9(&725 6285&( 5HDG
7(67�86( 9(&725 ; ; :ULWH

� � � � � � � � � � � � � � � � 5HVHW

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

7KH�XSSHU�HLJKW�ELWV�DUH�IRU�WHVW�XVH��7KH\�FDQ�EH�VHW�WR�DQ\�YDOXH��VLQFH�WKH\�DUH�LJQRUHG��7KH�QH[W�VL[
VWRUH�WKH�XSSHU�VL[�ELWV�RI�WKH�YHFWRU�SURYLGHG�E\�VRIWZDUH��7KH�ORZHU�WZR�ELWV�HQFRGH�WKH�VRXUFH�RI�WKH
LQWHUUXSW�DV�IROORZV�

6285&( ,QWHUUXSW�6RXUFH
�� &RPPRQ��KLJKHVW�SULRULW\�
�� �XQXVHG�
�� $'&
�� '$&��XQXVHG��ORZHVW�SULRULW\�

1RWH�WKDW�WKH�YHFWRU�UHVHWV�WR�����I��7KLV�LV�WKH�0RWRUROD�8QLQLWLDOL]HG�9HFWRU�([FHSWLRQ�YHFWRU��$OO
VL[WHHQ�YHFWRU�UHJLVWHU�ELWV�DUH�UHDG�ZULWH�XQWLO�WKH�ILUVW�LQWHUUXSW�RFFXUV��2QO\�WKHQ�DUH�WKH�6285&(�ELWV
HQDEOHG��RYHUULGLQJ�ZKDWHYHU�VRIWZDUH�ZURWH�WR�WKHP�

Source Interrupt Control
(DFK�LQWHUUXSW�VRXUFH�KDV�LWV�RZQ�HQDEOH�ELW�DQG�SHQGLQJ�IODJ��MXVW�DV�WKH�,QGXVWU\3DFN�VHFWLRQV�GR��,Q
DGGLWLRQ��WKH�LQWHUUXSW�VRXUFHV�KDYH�D�UHVHWWDEOH�ODWFK�WKDW�VWRUHV�WKH�SHQGLQJ�VWDWXV�IRU�WKH�LQWHUUXSW
VRXUFH��6RPH�VRXUFHV�KDYH�SURJUDPPDEOH�SRODULW\�FRQWURO��EXW�LQ�PRVW�FDVHV�WKLV�LV�KDUG�ZLUHG�

7KH�VFKHPDWLF�EHORZ�VKRZV�WKH�LQWHUUXSW�VWUXFWXUH�IRU�HDFK�LQGLYLGXDO�LQWHUUXSW�VRXUFH��7KH�LQSXW�RQ�WKH
OHIW�FDQ�EH�HLWKHU�D�SXOVH�RU�D�OHYHO��GHSHQGLQJ�RQ�WKH�VRXUFH��7KH�RXWSXW�RQ�WKH�ULJKW�LV�RQH�RI�WKH�LQSXWV
WR�WKH�LQWHUUXSW�FLUFXLWU\�IRU�WKH�VHFWLRQ��,W�LV�DVVHUWHG�ZKHQ�WKH�LQWHUUXSW�LV�SHQGLQJ�DQG�HQDEOHG��QHJDWHG
RWKHUZLVH�

Interrupt
source

Latch

E

Clear

P write 1

L P read

QEN

D

D

1

8 MHz

Interrupt

)LJXUH��� ,QWHUUXSW�6RXUFH�/DWFK�'HWDLO
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1RWH�WKDW�DQ�LQWHUUXSW�VRXUFH�WKDW�PDLQWDLQV�D�OHYHO�ZLOO�NHHS�VHWWLQJ�WKH�IOLS�IORS�HYHQ�LI�WKH�IOLS�IORS�LV
FOHDUHG��,QWHUUXSW�URXWLQHV�PXVW�GLVDEOH�WKH�VRXUFH�LQ�WKLV�FDVH��3XOVHG�VRXUFHV�ZLOO�QRW�H[KLELW�WKLV
EHKDYLRU��1RWH�DOVR�WKDW�WKH�ODWFK�PD\�EH�VHW�E\�D�SRZHU�XS�RU�UHVHW��GHSHQGLQJ�RQ�WKH�KRZ�WKH�VRXUFH
EHKDYHV�DW�WKLV�WLPH�

7KH�'��/��3��DQG�(�ELWV�DUH�NQRZQ�DV�WKH�'DWD��3RODULW\��3HQGLQJ��DQG�(QDEOH�ELWV�UHVSHFWLYHO\��7KH\
RFFXS\�FRQVLVWHQW�SRVLWLRQV�LQ�WKH�,QWHUUXSW�&RQWURO�DQG�,QWHUUXSW�6WDWXV�UHJLVWHUV�IRU�HDFK�VHFWLRQ��DV
VKRZQ�EHORZ�

�� �� �� �� �� �� � � � � � � � � � � %LW
3RODULW\�ELWV��/� (QDEOH�ELWV��(� 5HDG
3RODULW\�ELWV��/� (QDEOH�ELWV��(� :ULWH

� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� ,QWHUUXSW�&RQWURO�5HJLVWHU�/D\RXW

�� �� �� �� �� �� � � � � � � � � � � %LW
'DWD�ELWV��'� 3HQGLQJ�ELWV��3� 5HDG

; ; ; ; ; ; ; ; &OHDU�ELWV��3� :ULWH
� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� ,QWHUUXSW�6WDWXV�5HJLVWHU�/D\RXW

(DFK�VRXUFH�RFFXSLHV�WKH�VDPH�SRVLWLRQ�LQ�HDFK�SDUW�RI�HDFK�UHJLVWHU��7KH�$'&�,QWHUUXSW�&RQWURO
5HJLVWHU�������DQG�7KH�$'&�,QWHUUXSW�6WDWXV�5HJLVWHU�������UHSURGXFHG�EHORZ�VKRZ�WKLV�SDWWHUQ��7KHUH
DUH�QR�SURJUDPPDEOH�SRODULWLHV�LQ�WKH�$'&�VHFWLRQ��8QLPSOHPHQWHG�VRXUFHV�DUH�KDUG�ZLUHG�WR�]HUR�

�� �� �� �� �� �� � � � � � � � � � � %LW
� � � � � � � � ('$ (68 � � � (7,0 (75* � 5HDG
; ; ; ; ; ; ; ; ('$ (68 ; ; ; (7,0 (75* ; :ULWH
� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� $'&�,QWHUUXSW�&RQWURO�5HJLVWHU

�� �� �� �� �� �� � � � � � � � � � � %LW
''$ '68 � � � '7,0 '75* � 3'$ 368 � � � 37,0 375* � 5HDG
; ; ; ; ; ; ; ; 3'$ 368 ; ; ; 37,0 375* ; :ULWH
� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� $'&�,QWHUUXSW�6WDWXV�5HJLVWHU

7KH�3RODULW\�ELWV��ZKHUH�LPSOHPHQWHG��DUH�UHDG�ZULWH��DV�DUH�WKH�(QDEOH�ELWV��7KH�'DWD�ELWV�DUH�UHDG�RQO\�
DQG�LQ�PDQ\�FDVHV�QRW�XVHIXO��3XOVHG�LQWHUUXSW�VRXUFHV�PD\�SURGXFH�YHU\�VKRUW�SXOVHV�

3RODULW\�ELWV�VHW�WR�]HUR�VHW�WKH�ODWFK�ZKHQ�WKH�VRXUFH�LV�DVVHUWHG��3RODULW\�ELWV�VHW�WR�RQH�VHW�WKH�ODWFK�ZKHQ
WKH�VRXUFH�LV�QHJDWHG��,Q�WKLV�ZD\��VRIWZDUH�FDQ�LQWHUUXSW�RQ�HLWKHU�RU�ERWK�HGJHV�RI�D�VLJQDO�DV�LW�UHTXLUHV�
7KH�5HDG\�VLJQDO�KDV�D�SURJUDPPDEOH�LQWHUUXSW�SRODULW\�RQ�WKLV�,QGXVWU\3DFN�

7KH�3HQGLQJ�ELWV�GRXEOH�XS�DV�FOHDU�ELWV�IRU�WKH�LQWHUUXSW�ODWFK��$Q\�3HQGLQJ�ELW�ZULWWHQ�ZLWK�D�RQH�ZLOO
FOHDU�WKH�ODWFK��=HURHV�KDYH�QR�HIIHFW��7R�FOHDU�DOO�LQWHUUXSWV�WKDW�DUH�DVVHUWHG�DQG�HQDEOHG��UHDG�WKH�VWDWXV
UHJLVWHU��$1'�DOO�VL[WHHQ�ELWV�ZLWK�WKH�FRQWHQWV�RI�WKH�FRQWURO�UHJLVWHU��DQG�ZULWH�WKH�UHVXOW�EDFN�WR�WKH
VWDWXV�UHJLVWHU�

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



��

Interrupt Handling
7KH�FRGH�IUDJPHQW�EHORZ�VHWV�XS�WZR�LQWHUUXSW�KDQGOHUV��RQH�IRU�WKH�&RPPRQ�VHFWLRQ�DQG�RQH�IRU�WKH
$'&�VHFWLRQ��,I�ERWK�LQWHUUXSWV�DUH�DFWLYH�VLPXOWDQHRXVO\��WKH�&RPPRQ�KDQGOHU�ZLOO�EH�FDOOHG�EHFDXVH
&RPPRQ�LQWHUUXSWV�KDYH�D�KLJKHU�SULRULW\�WKDQ�GR�$'&�LQWHUUXSWV�

#define VECTOR 0x80
#define ADCVECTOR (VECTOR+2)
#define COMVECTOR (VECTOR+0)

void installHandlers()
{

UINT16 *civr = (UINT16*)0xfff5800a; /* Motorola 162 slot A */
UINT16 *cgcr = (UINT16*)0xfff58000;
UINT16 *cicr = (UINT16*)0xfff58004;
UINT16 *cisr = (UINT16*)0xfff58006;
UINT16 *agcr = (UINT16*)0xfff58020;
UINT16 *aicr = (UINT16*)0xfff58024;
UINT16 *aisr = (UINT16*)0xfff58026;

osInstallHandler(ADCVECTOR,isrADC); /* Install timer handler */
osInstallHandler(COMVECTOR,isrCOM); /* Install common handler */

*civr = VECTOR; /* Set vector */
*aicr = 0x0004; /* Enable ADC timer IRQ */
*gicr = 0x0004; /* Enable Common Ready IRQ */

*aisr = 0x0004; /* Clear ADC timer IRQ latch */
*gisr = 0x0004; /* Clear Common Ready IRQ latch */
*agcr = 0x0001; /* Enable ADC section IRQ */
*ggcr = 0x0001; /* Enable Common section IRQ */

}

1RWH�WKDW�WKH�LQWHUUXSW�VRXUFH�ODWFKHV�DUH�FOHDUHG�EHIRUH�WKH�VHFWLRQV�DUH�HQDEOHG��7KLV�HQVXUHV�WKDW�WKH
LQWHUUXSW�ZLOO�QRW�RFFXU�LPPHGLDWHO\�LI�WKH�ODWFK�LV�DOUHDG\�VHW�

7KH�QH[W�FRGH�IUDJPHQW�VKRZV�WKH�WLPHU�LQWHUUXSW�KDQGOHU��7KH�KDQGOHU�UHDGV�DOO�WKH�$'&�FKDQQHOV�LQWR�D
EXIIHU�DQG�FOHDUV�WKH�LQWHUUXSW�

INT16 *buffer;
INT32 count;

void isrADC()
{

UINT16 *aisr = (UINT16*)0xfff58026;
INT16 *adc = (INT16*)0xc0000000;
INT32 i;

*aisr = 0x0004; /* Clear ADC timer IRQ latch */

  if(count>0) { /* Read the data if room */
       for(i=0;i<CHANS;i++)

        *buffer++ = adc[i*2+1];
     count--;

    }
}

7KH�&RPPRQ�VHFWLRQ�KDQGOHU�FOHDUV�WKH�QRW�UHDG\�FRQGLWLRQ�DQG�FOHDUV�WKH�LQWHUUXSW�LQ�WKH�VDPH�ZD\�

7KLV�ILQDO�IUDJPHQW�VKRZV�FOHDQXS�WR�GLVDEOH�WKH�LQWHUUXSW�VRXUFHV�DQG�UHPRYH�WKH�KDQGOHUV�

void removeHandlers()
{

UINT16 *agcr = (UINT16*)0xfff58020;
UINT16 *cgcr = (UINT16*)0xfff58000;

*agcr = 0x0000; /* Disable ADC section IRQ */
*cgcr = 0x0000; /* Disable Common section IRQ */

osRemoveHandler(ADCVECTOR,isrADC); /* Remove timer handler */
osRemoveHandler(COMVECTOR,isrCOM); /* Remove Common handler */

}

,QWHUUXSWV�VKRXOG�DOZD\V�EH�GLVDEOHG�EHIRUH�UHPRYLQJ�KDQGOHUV��RI�FRXUVH�
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Triggers

Overview
7KH�$'&�VHFWLRQ�FRQWDLQV�D�WULJJHU��:KHQ�D�VHFWLRQ�LV�LQ�6LQJOH�6KRW�PRGH��D�FRQYHUVLRQ�FDQ�RQO\�EH
VWDUWHG�E\�LWV�WULJJHU��:KHQ�LQ�&RQWLQXRXV�PRGH�FRQYHUVLRQV�DXWRPDWLFDOO\�RFFXU�RQH�DIWHU�WKH�RWKHU�DQG
WKH�WULJJHU�LV�QRW�QHHGHG�IRU�WKLV�SXUSRVH��7KH�WULJJHU�LV�UHDOO\�QRWKLQJ�PRUH�WKDQ�D�ZHOO�FRQQHFWHG�VHW�
UHVHW�IOLS�IORS�

7KH�WULJJHU�LV�DVVHUWHG�E\�RQH�RI�D�QXPEHU�RI�VRIWZDUH�VHOHFWDEOH�VRXUFHV��7KH�WULJJHU�PD\�EH�DVVHUWHG�E\
D�WLPHU�UHDFKLQJ�]HUR��D�VRIWZDUH�FRPPDQG��DQ�H[WHUQDO�VWUREH��RU�D�FRQYHUVLRQ��7ULJJHUV�DUH�UHVHW
DXWRPDWLFDOO\�RU�PDQXDOO\�E\�D�VRIWZDUH�FRPPDQG��7ULJJHUV�FDQQRW�EH�DVVHUWHG�ZKLOH�D�FRQYHUVLRQ�F\FOH�LV
LQ�SURJUHVV�

7ULJJHUV�PD\�DOVR�EH�URXWHG�WR�RQH�RU�ERWK�RI�WKH�H[WHUQDO�6WUREH�SLQV��7KH�6WUREH�ZLOO�EH�SXOVHG�ZKHQ
WKH�WULJJHU�LV�DVVHUWHG�

7KH�GLDJUDP�EHORZ�VKRZV�WKH�RUJDQL]DWLRQ�RI�WKH�WULJJHU�FLUFXLWU\�

TSS

4

Trigger
Source

Selection

Trigger
Flip-flop

TS

Reset

Q

DTR

GOP

GOP

Set

Strobe 1

Strobe 2

ADC SU

ADC TZ

CCRL  write

TCE

Trigger

Conversion
in progress

TEN

Start
conversion

cycle

�)LJXUH��� $'&�7ULJJHU�%ORFN�'LDJUDP
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7KH�WULJJHU�LV�FRQWUROOHG�E\�WKH�$'&�7ULJJHU�6RXUFH�5HJLVWHU��$765������

�� �� �� �� �� �� � � � � � � � � � � %LW
766 � � � � � '75 � � � 7&( 76 7(1 5HDG
766 ; ; ; ; ; '75 *23 ; 7&( ; 7(1 :ULWH

� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� $'&�7ULJJHU�6RXUFH�5HJLVWHU

Trigger Source Selection
7KH�WULJJHU�VRXUFH�LV�VHOHFWHG�E\�WKH�7ULJJHU�6RXUFH�6HOHFW�ELWV��7KHVH�VHOHFW�RQH�RI�D�QXPEHU�RI�WULJJHU
VRXUFHV��DV�EHORZ�

766 7ULJJHU�VRXUFH 766 7ULJJHU�VRXUFH
���� 1RWKLQJ��GHIDXOW� ���� �UHVHUYHG�
���� �UHVHUYHG� ���� �UHVHUYHG�
���� 6WUREH���VLJQDO ���� �UHVHUYHG�
���� 6WUREH���VLJQDO ���� �UHVHUYHG�
���� $'&�6DPSOH�8SGDWH ���� �UHVHUYHG�
���� �UHVHUYHG� ���� �UHVHUYHG�
���� $'&�WLPHU� �]HUR ���� �UHVHUYHG�
���� �UHVHUYHG� ���� �UHVHUYHG�

�����DQG������VHOHFW�WKH�H[WHUQDO�6WUREH�VLJQDOV�DV�WULJJHU�VRXUFHV��7KLV�JLYHV�D�VLPSOH�PHFKDQLVP�IRU
FRQWUROOLQJ�FRQYHUVLRQV�ZLWK�DQ�H[WHUQDO�SDFHU�FORFN�

�����VHOHFWV�WKH�68�VLJQDOV�IURP�WKH�$'&�VHFWLRQ��,I�D�VHFWLRQ�LV�UXQQLQJ�LQ�&RQWLQXRXV�PRGH��LWV�68
VLJQDO�LV�EHLQJ�DVVHUWHG�RQFH�SHU�FRQYHUVLRQ�F\FOH�

�����VHOHFWV�WKH�$'&�WLPHU�DV�D�WULJJHU�VRXUFH��7KLV�FDQ�EH�XVHG�WR�SURYLGH�UHSHWLWLYH�WULJJHUV��RU�GHOD\HG
WULJJHUV�EDVHG�RQ�VRPH�RWKHU�HYHQW��VXFK�DV�DQ�H[WHUQDO�6WUREH�SXOVH�

,Q�DGGLWLRQ�WR�WKH�KDUGZDUH�WULJJHU�VRXUFH��WKH�WULJJHU�FDQ�EH�DVVHUWHG�E\�VRIWZDUH�LQ�WZR�ZD\V��D�WULJJHU
FRPPDQG��FRYHUHG�EHORZ��RU�D�ZULWH�WR�WKH�$&&5/��%\�DVVHUWLQJ�WKH�7&(�ELW��D�ZULWH�WR�WKH�$&&5/
UHJLVWHU�FDQ�VHOHFW�D�VHW�RI�FRQYHUWHUV�DQG�VWDUW�D�FRQYHUVLRQ�ZLWK�D�VLQJOH�DFWLRQ��1HJDWLQJ�7&(�SUHYHQWV
$&&5/�ZULWHV�IURP�DVVHUWLQJ�WKH�WULJJHU�

Trigger Operations
6RIWZDUH�PD\�DVVHUW�RU�QHJDWH�WKH�WULJJHU�H[SOLFLWO\�ZLWK�WKH�*23�ELWV��7KLV�SHUPLWV�IXOO�VRIWZDUH�FRQWURO
RI�WKH�WULJJHU�DW�DQ\�WLPH�

*23 2SHUDWLRQ
�� �LJQRUHG�
�� $VVHUW�WULJJHU
�� 1HJDWH�WULJJHU
�� �UHVHUYHG�

,I�WKH�'LVDEOH�7ULJJHU�5HVHW��'75��ELW�LV�DVVHUWHG�WKHQ�WKH�WULJJHU�LV�QRW�QHJDWHG�DXWRPDWLFDOO\��6RIWZDUH
PXVW�QHJDWH�WKH�WULJJHU��$IWHU�VHWWLQJ�XS�WULJJHU�VRXUFHV��LW�LV�DGYLVDEOH�WR�FOHDU�WKH�WULJJHU�LQ�FDVH�LW�KDV
LQDGYHUWHQWO\�EHHQ�VHW�EHIRUH�HQDEOLQJ�WKH�WULJJHU�ZLWK�WKH�7(1�ELW�
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Trigger State
7KH�WULJJHU�VWDWH�PD\�EH�UHDG�DW�DQ\�WLPH�YLD�WKH�76�ELW��7KLV�ELW�LV�PLUURUHG�LQ�WKH�*HQHUDO�6WDWXV�5HJLVWHU
IRU�HDFK�VHFWLRQ�

�� �� �� �� �� �� � � � � � � � � � � %LW
� '35 � :,'7+ '$ 68 � � � � 76 ,543 5HDG
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; :ULWH
� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� 7ULJJHU�6WDWH�LQ�WKH�$'&�*HQHUDO�6WDWXV�5HJLVWHU

7KH�76�ELW�LV�DOVR�FRQQHFWHG�WR�D�ULVLQJ�HGJH�GHWHFWRU�DQG�D�ODWFK�LQ�WKH�LQWHUUXSW�FLUFXLWU\��7KHVH�ELWV�WZR
ELWV��'75*�DQG�375*��PD\�EH�XVHG�WR�JHQHUDWH�DQ�LQWHUUXSW�ZKHQ�WKH�WULJJHU�LV�DVVHUWHG��RU�SURYLGH�D
ELW�WKDW�FDQ�EH�SROOHG�WR�FDWFK�WULJJHU�DVVHUWLRQ�

�� �� �� �� �� �� � � � � � � � � � � %LW
''$ '68 � � � '7,0 '75* � 3'$ 368 � � � 37,0 375* � 5HDG
; ; ; ; ; ; ; ; 3'$ 368 ; ; ; 37,0 375* ; :ULWH
� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� 7ULJJHU�%LWV�LQ�WKH�$'&�,QWHUUXSW�6WDWXV�5HJLVWHU

Starting Conversion Cycles with Triggers
,Q�6LQJOH�6KRW�PRGH��D�FRQYHUVLRQ�LV�VWDUWHG�E\�WKH�DVVHUWLRQ�RI�WKH�WULJJHU�VLJQDO��SURYLGHG�WKDW�WKH
7ULJJHU�(QDEOH��7(1��ELW�LV�DVVHUWHG��7ULJJHUV�WKDW�RFFXU�ZKLOH�D�FRQYHUVLRQ�F\FOH�LV�XQGHUZD\�DUH
LJQRUHG��VR�FDUH�PXVW�EH�WDNHQ�WR�HQVXUH�WKDW�WULJJHUV�DUH�VSDFHG�DGHTXDWHO\�

/HDYLQJ�WKH�WULJJHU�DVVHUWHG�ZLOO�QRW�FDXVH�FRQYHUVLRQV�WR�RFFXU�FRQWLQXRXVO\��,Q�&RQWLQXRXV�PRGH�WKH
WULJJHU�LV�LJQRUHG�

Disabling the Trigger
7KH�WULJJHU�PD\�EH�SUHYHQWHG�IURP�VWDUWLQJ�D�FRQYHUVLRQ�E\�QHJDWLQJ�WKH�7ULJJHU�(QDEOH��7(1��ELW��7KLV
FDQ�EH�XVHIXO�ZKHQ�VHWWLQJ�XS�WKH�WULJJHU�VLQFH�LW�SUHYHQWV�FRQYHUVLRQV�IURP�VWDUWLQJ�XQH[SHFWHGO\�

Using Triggers to Generate External Strobe Pulses
7ULJJHUV�FDQ�JHQHUDWH�SXOVHV�RQ�WKH�H[WHUQDO�6WUREH�SLQV�LI�WKH�$*&5�������LV�SURJUDPPHG�DSSURSULDWHO\�

�� �� �� �� �� �� � � � � � � � � � � %LW
� � � 676� 676� � � � � � � &6 66 ,54( 5HDG
; ; ; 676� 676� ; ; ; ; ; ; &6 66 ,54( :ULWH
� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� 6WUREH�6HOHFW�%LWV�LQ�WKH�$'&�*HQHUDO�&RQWURO�5HJLVWHU

6HW�XS�WKH�6WUREH�6HOHFW�E\�ZULWLQJ�����7KLV�VHOHFWLRQ�JHQHUDWHV�D�SXOVH�HDFK�WLPH�WKH�WULJJHU�LV�DVVHUWHG�

676 3XOVH�6HOHFWLRQ
�� 1RWKLQJ
�� 7ULJJHU�DVVHUWHG
�� 68�DVVHUWHG
�� 7LPHU�EHFDPH�]HUR
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External Strobes

Overview
7ZR�H[WHUQDO�6WUREH�VLJQDOV�DUH�SURYLGHG��6WUREH��DQG�6WUREH����7KHVH�PD\�EH�XVHG�DV�LQSXWV�WR�WKH
WLPHUV�DV�FORFNV�RU�UHORDG�VLJQDOV��DV�WULJJHU�VRXUFHV��DV�LQWHUUXSW�VRXUFHV��DQG�PD\�EH�UHDG�E\�VRIWZDUH�
7KH\�PD\�EH�XVHG�DV�SXOVHG�RXWSXWV��FRQWUROOHG�E\�WKH�WLPHUV��WKH�WULJJHUV��WKH�6DPSOH�8SGDWH�VLJQDOV�RI
HLWKHU�DQDORJ�VHFWLRQ��RU�E\�VRIWZDUH�

6WUREH��LV�ORFDWHG�RQ�WKH�,�2�FRQQHFWRU�DW�SLQ�����6WUREH��LV�ORFDWHG�RQ�WKH�,3�EXV�FRQQHFWRU�DW�SLQ����
7KHVH�DUH�RSHQ�GUDLQ�VLJQDOV��ZKLFK�DUH�SDVVLYHO\�SXOOHG�KLJK��7KH�VLJQDO�LV�DVVHUWHG�ZKHQ�SXOOHG�ORZ�

6WUREH��LV�XVDEOH�LI�LW�LV�VXSSRUWHG�E\�WKH�FDUULHU�ERDUG�KROGLQJ�WKH�,3�8/�$'&����7KH�090(����KDV�D
SURJUDPPDEOH�SDFHU�FORFN�FRQQHFWHG�WR�WKLV�SLQ��IRU�LQVWDQFH��*UHHQ6SULQJ·V�9,3&����DQG����
,QGXVWU\3DFN�FDUULHUV�EULQJ�WKLV�VLJQDO�RXW�WR�D�FRQQHFWRU�VR�WKDW�WKH�XVHU�PD\�FRQQHFW�LW�DV�UHTXLUHG�

7KH�,3�8/�$'&���KDV���N2KP�RQ�ERDUG�SXOO�XSV�RQ�6WUREH��DQG�6WUREH��

7KH�FRQQHFWLRQV�WR�6WUREH��DUH�VKRZQ�LQ�WKH�VFKHPDWLF�EHORZ��6WUREH���LV�ZLUHG�LQ�WKH�VDPH�ZD\�

Strobe 1 pin

Falling edge
detector

+5V

CGCR:ST1 Write 1

ADC Timer Clock Source Select

CGSR:ST1

ADC Timer Reload Source Select

ADC Trigger Source Select

AGCR:STS1

2

ADC Trigger Asserted

ADC SU asserted

ADC Timer = Zero asserted

Common section interrupt logic

+5V

1 KOhm

FPGAPCB

)LJXUH��� 6WUREH���&RQQHFWLRQ�6FKHPDWLF
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Software-Initiated Strobes
'LUHFW�FRQWURO�RI�WKH�OHYHOV�RQ�WKH�6WUREH�SLQV�LV�QRW�SURYLGHG��+RZHYHU��VRIWZDUH�PD\�JHQHUDWH�SXOVHV�E\
ZULWLQJ�WR�WKH�6WUREH��DQG�6WUREH���67��DQG�67���ELWV�RI�WKH�&*&5�������

�� �� �� �� �� �� � � � � � � � � � � %LW
� � � � � � � � � � � � � � � ,54( 5HDG
; ; ; ; ; ; ; ; 67� 67� ; ; ; � � ,54( :ULWH
� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� 6WUREH�3XOVH�%LWV�LQ�WKH�&RPPRQ�*HQHUDO�&RQWURO�5HJLVWHU

(DFK�ZULWH�WR�WKH�&*&5�ZLWK�ELW���RU���VHW�WR�RQH�FUHDWHV�D�SXOVH�DSSUR[LPDWHO\�����QV�ORQJ�RQ�WKH
UHVSHFWLYH�6WUREH�SLQ�V���:ULWHV�ZLWK�WKH�ELWV�UHVHW�KDYH�QR�HIIHFW��6LQFH�WKH�6WUREH�SLQV�PD\�EH�XVHG�DV
LQSXWV�WR�WKH�WLPHU�DQG�WULJJHU��WKLV�LV�DQ�KDQG\�PHWKRG�IRU�WHVWLQJ�WKH�RSHUDWLRQ�RI�VRIWZDUH�WKDW�H[SHFWV
H[WHUQDO�SXOVHV�

Current Strobe State
7KH�FXUUHQW�VWDWH�RI�WKH�6WUREH�SLQV�PD\�EH�FKHFNHG�DW�DQ\�WLPH�E\�UHDGLQJ�6WUREH�6WDWH�ELWV�LQ�WKH�&*65
�������$�RQH�LQGLFDWHV�WKDW�WKH�6WUREH�SLQ�LV�DVVHUWHG��ORZ�YROWDJH���$�]HUR�LQGLFDWHV�WKDW�WKH�6WUREH�SLQ�LV
QHJDWHG��KLJK�YROWDJH��

�� �� �� �� �� �� � � � � � � � � � � %LW
� � � � � � � � 67� 67� � ,3�� +:( 5'< � ,543 5HDG
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; :ULWH
� � � � � � � � 67� 67� � ,3�� � � � � 5HVHW

)LJXUH��� 6WUREH�6WDWH�%LWV�LQ�WKH�&RPPRQ�*HQHUDO�6WDWXV�5HJLVWHU

6RPH�FDUULHUV�PD\�UHTXLUH�SURJUDPPLQJ�EHIRUH�6WUREH��LV�LQ�WKH�QHJDWHG�VWDWH��7KH�090(����LV�RQH�RI
WKHVH�

Hardware-Initiated Strobes
7ZR�ELWV�LQ�$'&�*HQHUDO�&RQWURO�UHJLVWHU��$*&5������FRQWURO�WKH�DXWRPDWLF�JHQHUDWLRQ�RI�VWUREH
SXOVHV�E\�WKH�WLPHUV��WULJJHUV��DQG�DQDORJ�FRQYHUVLRQV�

�� �� �� �� �� �� � � � � � � � � � � %LW
� � � 676� 676� � � � � � � &6 66 ,54( 5HDG
; ; ; 676� 676� ; ; ; ; ; ; &6 66 ,54( :ULWH
� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� 6WUREH�6HOHFW�%LWV�LQ�WKH�$'&�*HQHUDO�&RQWURO�5HJLVWHU

7KH�VWUREH�VHOHFW�ELWV�FDQ�EH�ZULWWHQ�DV�IROORZV�

676 3XOVH�6HOHFWLRQ
�� 1RQH
�� 7ULJJHU�DVVHUWHG
�� 68�DVVHUWHG
�� 7LPHU�EHFDPH�]HUR
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(DFK�WLPH�WKH�VHOHFWHG�DFWLRQ�RFFXUV��D�SXOVH�LV�VHQW�WR�WKH�6WUREH�SLQ��7KH�$'&�DQG�&RPPRQ�VHFWLRQV
DV�ZHOO�DV�VRIWZDUH�FDQ�VHQG�SXOVHV�WR�WKH�VDPH�SLQ�

Using Strobes for Interrupts
6WUREHV�FDQ�JHQHUDWH�LQWHUUXSWV�LQ�WKH�&RPPRQ�VHFWLRQ�YLD�WKH�&,&5�������DQG�&,65�������

�� �� �� �� �� �� � � � � � � � � � � %LW
'67� '67� � � '+:( '5'< � � 367� 367� � � 3+:( 35'< � � 5HDG
; ; ; ; ; ; ; ; 367� 367� ; ; 3+:( 35'< ; ; :ULWH
� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� 6WUREH�%LWV�LQ�WKH�&RPPRQ�,QWHUUXSW�6WDWXV�5HJLVWHU

7KH�6WUREH�VLJQDOV�DUH�SDVVHG�WKURXJK�D�ULVLQJ�HGJH�GHWHFWRU�DQG�D�QDUURZ�SXOVH�VHQW�WR�WKH�'67�ELWV�
7KHVH�DUH�XQOLNHO\�WR�EH�YLVLEOH�LQ�WKH�UHJLVWHU�EHFDXVH�WKH\�DUH�VR�VKRUW��$�ODWFKHG�YHUVLRQ�RI�WKH�SXOVH�LV
DYDLODEOH�LQ�WKH�367�ELWV��7KH�367�ELWV�DUH�UHVHW�E\�ZULWLQJ�D�RQH�WR�WKHP�

Using Strobes to Clock or Reload Timers
6WUREHV�FDQ�JHQHUDWH�FORFNV�RU�SURYLGH�UHORDG�FRPPDQGV�IRU�WKH�WLPHU��&ORFN�6RXUFH�6HOHFW��&66��DQG
5HORDG�6RXUFH�6HOHFW��5/66��ILHOGV�RI�WKH�$'&�7LPHU�&RQWURO�DQG�6WDWXV�5HJLVWHU��$7&65���F��FRQWURO
WKH�VRXUFH�RI�WKHVH�VLJQDOV�

�� �� �� �� �� �� � � � � � � � � � � %LW
5/66 � &66 7= � � � 366 537 (1 5HDG
5/66 ; &66 ; ; 723 366 537 (1 :ULWH

� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� 5HORDG�DQG�&ORFN�6RXUFH�6HOHFWLRQ�LQ�WKH�7LPHU�&RQWURO�DQG�6WDWXV�5HJLVWHU

7R�VHOHFW�WKH�6WUREH�VLJQDOV�DV�VRXUFHV��ZULWH�WKH�ILHOGV�DV�VKRZQ�EHORZ�

Source selected CSS RLSS

6WUREH� ��� ����

6WUREH� ��� ����

)LJXUH��� 7LPHU�6HOHFWLRQV�IRU�6WUREHV

Using Strobes as Triggers
6WUREHV�FDQ�JHQHUDWH�D�WULJJHU�IRU�WKH�$'&�VHFWLRQ��7KH�7ULJJHU�6RXUFH�6HOHFW��766��ILHOG�RI�WKH�$'&
7ULJJHU�6RXUFH�5HJLVWHU��$765������FRQWUROV�WKH�VRXUFH�RI�WKLV�VLJQDO�

�� �� �� �� �� �� � � � � � � � � � � %LW
766 � � � � � '75 � � � 7&( 76 7(1 5HDG
766 ; ; ; ; ; '75 *23 ; 7&( ; 7(1 :ULWH

� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� 7ULJJHU�6RXUFH�6HOHFW�%LWV�LQ�WKH�$'&�7ULJJHU�6HOHFW�5HJLVWHU
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7R�VHOHFW�WKH�6WUREH�VLJQDOV�DV�VRXUFHV��ZULWH�WKH�766�ILHOG�DV�VKRZQ�EHORZ�

Source selected TSS

6WUREH� ����

6WUREH� ����

)LJXUH��� 7ULJJHU�6HOHFWLRQV�IRU�6WUREHV

Strobe Signal Timing
7KH�VWUREH�SXOVHV�RXWSXW�E\�WKH�,QGXVWU\3DFN�DUH�����QV�ZLGH��5LVH�WLPHV�W\SLFDOO\�VKRZ�D�����QV�WLPH
FRQVWDQW��3XOVHV�VXSSOLHG�WR�WKH�,QGXVWU\3DFN�VKRXOG�DOVR�EH�DW�OHDVW�����QV�ZLGH�
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Application Notes

Interconnections
7KH�WLPHUV��WULJJHUV��V\QFKURQL]DWLRQ�VLJQDOV��DQG�VWUREHV�FDQ�EH�FRQQHFWHG�WRJHWKHU�LQ�PDQ\
FRPELQDWLRQV�E\�SURJUDPPLQJ�WKH�DSSURSULDWH�UHJLVWHUV��7KLV�IOH[LELOLW\�SURYLGHV�D�ZLGH�UDQJH�RI�RSWLRQV
IRU�V\VWHP�GHVLJQ�

7KH�IROORZLQJ�VHFWLRQV�GHVFULEH�VRPH�FRPPRQ�DSSOLFDWLRQV�

Sampling at Regular Intervals
5HJXODU�VDPSOLQJ�LV�D�YHU\�FRPPRQ�GDWD�DFTXLVLWLRQ�UHTXLUHPHQW��&RQWLQXRXV�PRGH�VDPSOHV�DW�UHJXODU
LQWHUYDOV��EXW�WKH�UDWH�LV�IL[HG��7KH�UDWH�DW�ZKLFK�WKH�,3�8/�$'&���VDPSOHV�FDQ�EH�FRQWUROOHG�E\�UXQQLQJ
WKH�$'&�VHFWLRQ�LQ�6LQJOH�6KRW�PRGH�DQG�VWDUWLQJ�FRQYHUVLRQV�ZLWK�RQH�RI�WKH�WLPHUV��7KH�GLDJUDP�EHORZ
VKRZV�WKLV�DUUDQJHPHQW�

Timer

TZClock1 MHz

ADC
Trigger

StartSet

ADC
Converters

Convert
Reset

Busy

Single shot mode

)LJXUH��� 6DPSOLQJ�DW�5HJXODU�,QWHUYDOV

3URJUDP�WKH�WLPHU�WR�GLYLGH�WKH�FORFN�VRXUFH�WR�WKH�UHTXLUHG�LQWHUVDPSOH�GHOD\��6HOHFW�WKH�7LPHU ]HUR
VLJQDO�DV�WKH�WULJJHU�VRXUFH��DQG�HQVXUH�WKDW�WKH�WULJJHU�LV�HQDEOHG��,I�WKH�$'&�VHFWLRQ�LV�LQ�6LQJOH�6KRW
PRGH��HDFK�WULJJHU�ZLOO�SHUIRUP�RQH�FRQYHUVLRQ�F\FOH��,Q�$OO�&KDQQHOV�PRGH��DOO�IRUW\�FKDQQHOV�ZLOO�EH
FRQYHUWHG�LQ����µV�

7KH�IROORZLQJ�FRGH�VQLSSHW�VHWV�WKLV�XS�

*agcr = 0x0002;           /* ADC in Single-Shot, All Channels mode */
*atpr = delay-1;          /* Set sample time */
*atcsr = 0x0003;          /* Enable timer in repeat mode, 1 MHz */
*atsr = 0x6021;           /* Trigger source is ADC timer, reset, enable */

/* Read samples from DPRAM after each TZ pulse */

,I�&KDQQHO�6XEVHW�PRGH�LV�XVHG��WKHQ�D�VHW�RI�ILYH�FKDQQHOV�FDQ�EH�FRQYHUWHG�LQ����µV�

Delaying a Conversion
&RQYHUVLRQV�FDQ�EH�GHOD\HG�E\�XVLQJ�D�WLPHU��,Q�WKLV�H[DPSOH��DQ�H[WHUQDO�6WUREH�SXOVH�LV�XVHG�WR�VWDUW�DQ
$'&�FRQYHUVLRQ��EXW�WKH�DSSOLFDWLRQ�UHTXLUHV�WKDW�WKH�FRQYHUVLRQ�VWDUW�DIWHU�D�IL[HG�WLPH��,Q�DGGLWLRQ��WKH
DSSOLFDWLRQ�QHHGV�DQ�H[WHUQDO�SXOVH�DW�WKH�VWDUW�RI�WKH�$'&�FRQYHUVLRQ�WR�V\QFKURQL]H�VRPH�PRUH
KDUGZDUH�DQG�PXVW�UXQ�VRPH�VRIWZDUH�DV�VRRQ�DV�WKH�RULJLQDO�SXOVH�DUULYHV�WR�FRQWURO�D�SDUW�RI�WKH�DQDORJ
LQSXW�VHFWLRQ�SULRU�WR�WKH�FRQYHUVLRQ�
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7KH�GLDJUDP�EHORZ�VKRZV�WKLV�LPSOHPHQWHG�RQ�WKH�,3�8/�$'&���

ADC
Trigger

StartSet

ADC
Converters

Convert
Reset

Busy

 Timer

Clock TZ

Single-Shot Mode

ReloadStrobe2

1 MHz

Interrupt
Logic

CPU

Strobe 1

Strobe
Logic

)LJXUH��� 'HOD\LQJ�D�&RQYHUVLRQ

7KH�WLPHU�LV�HQDEOHG��EXW�WKH�537�ELW�LV�UHVHW��,W�LV�DOVR�SURJUDPPHG�WR�UHORDG�RQ�H[WHUQDO�6WUREH���7KH
SHULRG�UHJLVWHU�LV�SURJUDPPHG�ZLWK�DQ�DSSURSULDWH�GHOD\��7KH�LQWHUUXSW�URXWLQH�LV�HQWHUHG�VRPH��YDULDEOH�
WLPH�DIWHU�WKH�H[WHUQDO�VWUREH�SXOVH�DUULYHV��FOHDUV�WKH�SHQGLQJ�LQWHUUXSW��PDQLSXODWHV�WKH�KDUGZDUH��DQG
UHWXUQV��$�VKRUW�WLPH�DIWHU�WKDW��WKH�WLPHU�UHDFKHV�]HUR�DQG�WKH�WULJJHU�FDXVHV�WKH�$'&V�WR�VDPSOH�DQG
FRQYHUW��DQG�WKH�H[WHUQDO�6WUREH��GULYHV�WKH�WLPLQJ�RI�VRPH�RWKHU�KDUGZDUH�

Outputting Synchronized Pulses
7KH�H[WHUQDO�6WUREH�VLJQDOV�FDQ�EH�GULYHQ�E\�D�YDULHW\�RI�VRXUFHV�WR�SURYLGH�H[WHUQDO�V\QFKURQL]LQJ�SXOVHV�
,Q�WKH�H[DPSOH�EHORZ��D�IUHH�UXQQLQJ�$'&�LV�RXWSXWWLQJ�D�VWUREH�SXOVH�HYHU\�1�VDPSOHV�

ADC
Converters

Convert SU

 Timer

Clock TZ

Continuous Mode

Strobe
Logic

Strobe pinSource

)LJXUH��� 2XWSXWWLQJ�6\QFKURQL]HG�3XOVHV

7KH�$'&�68�VLJQDO�FORFNV�WKH�WLPHU�ZKLFK�FRXQWV�WR�]HUR�DQG�UHSHDWV��7KH�6WUREH�ORJLF�RXWSXWV�D�SXOVH
RQ�HDFK�WUDQVLWLRQ�WR�]HUR�

Triggering ADCs by Software
,I�MLWWHU�LV�QRW�D�SUREOHP��RU�LI�D�YHU\�SUHGLFWDEOH�&38�LV�XVHG��VRIWZDUH�FDQ�WULJJHU�WKH�$'&�VHFWLRQ�LWVHOI
YLD�WKH�723�ELWV�LQ�WKH�$765�������
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Calibration Data

Overview
&DOLEUDWLRQ�GDWD�LV�VWRUHG�LQ�DQ�RQ�ERDUG�((3520��7KH�SDUDPHWHUV�LW�SURYLGHV�FDQ�EH�XVHG�WR�FRQYHUW
UDZ�FRXQWV�GLUHFWO\�LQWR�YROWDJHV�IRU�HDFK�UDQJH�VHWWLQJ�

&DOLEUDWLRQ�SDUDPHWHUV�DUH�VXSSOLHG�DV�D�FRHIILFLHQW�SDLU��D�JDLQ�DQG�DQ�RIIVHW��7KH�,3�8/�$'&���KDV����
FRHIILFLHQW�SDLUV��RQH�IRU�HDFK�FKDQQHO�DQG�UDQJH�FRPELQDWLRQ�

Accessing the EEPROM
7KH�RQ�ERDUG�((3520�LV�D����.ELW�GHYLFH��DUUDQJHG�DV������ZRUGV��HDFK�RI����ELWV��,W�FDQ�EH�UHDG�
ZULWWHQ��ORFNHG�DQG�XQORFNHG��$V�VXSSOLHG��WKH�GHYLFH�LV�ORFNHG�WR�SUHYHQW�DFFLGHQWDO�DOWHUDWLRQ�

$FFHVV�WR�WKH�((3520�LV�YLD�WKH�&RPPRQ�&RQILJXUDWLRQ�&RQWURO�DQG�6WDWXV�5HJLVWHU�������DQG�WKH
&RPPRQ�&RQILJXUDWLRQ�'DWD�5HJLVWHU��������7KHVH�DUH�VKRZQ�EHORZ�

�� �� �� �� �� �� � � � � � � � � � � %LW
� � � 6,=( � � � � � � � &( 5HDG
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; &( :ULWH
� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� &RPPRQ�&RQILJXUDWLRQ�&RQWURO�DQG�6WDWXV�5HJLVWHU

�� �� �� �� �� �� � � � � � � � � � � %LW
� � � � � � � � � � � � � � � &' 5HDG
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; &' :ULWH
� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� &RPPRQ�&RQILJXUDWLRQ�'DWD�5HJLVWHU

7KH�6,=(�ILHOG�HQFRGHV�WKH�VL]H�RI�WKH�VWRUDJH�GHYLFH�LQ�E\WHV��,W�LV�KDUG�ZLUHG�WR��������ELQDU\�IRU����
LQGLFDWLQJ�WKDW�WKHUH�DUH�����E\WHV�RI�VWRUDJH��&(�LV�XVHG�WR�FRQWURO�WKH�VWDUW�DQG�HQG�RI�FRPPXQLFDWLRQ
ZLWK�WKH�VHULDO�((3520��7KH�OHDVW�VLJQLILFDQW�ELW�RI�WKH�GDWD�UHJLVWHU�LV�XVHG�WR�SDVV�VHULDO�FRPPDQGV�DQG
GDWD�WR�DQG�IURP�WKH�GHYLFH��$FFHVVHV�WR�WKH�GDWD�UHJLVWHU�WDNH�RQH�PLFURVHFRQG�HDFK�GXH�WR�WKH�WLPLQJ
UHTXLUHPHQWV�RI�WKH�((3520�GHYLFH�

&RS\�DOO�RI�WKH�((3520�RXW�LQWR�5$0�IRU�PDQLSXODWLRQ��7KLV�ZLOO�VLPSOLI\�H[WUDFWLRQ�RI�WKH�GDWD�

$OO�DGGUHVV��FRPPDQGV��DQG�GDWD�LV�WUDQVIHUUHG�PRVW�VLJQLILFDQW�ELW�ILUVW�

Read EEPROM Data
((3520�GDWD�LV�UHDG�LQ����ELW�ZRUGV��)RU�HDFK�ZRUG��GR�WKH�IROORZLQJ�

:ULWH�&(�WR�RQH�WR�LQLWLDWH�WKH�RSHUDWLRQ
:ULWH�&'�WKUHH�WLPHV�ZLWK�GDWD�����WR�LQGLFDWH�D�UHDG�FRPPDQG
:ULWH�&'�6,=(���WLPHV�WR�VXSSO\�WKH�ZRUG�DGGUHVV
5HDG�&'�VL[WHHQ�WLPHV�WR�JHW����ELWV�RI�GDWD
:ULWH�&(�WR�]HUR�WR�WHUPLQDWH�RSHUDWLRQ

7KH�&(�ELW�PD\�EH�ZULWWHQ�]HUR�DW�DQ\�WLPH�WR�DERUW�WKH�RSHUDWLRQ��9DOLG�DGGUHVVHV�WR�UHDG�DUH�LQ�WKH
UDQJH�������WR����II�
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7KH�IROORZLQJ�FRGH�IUDJPHQW�SURYLGHV�D�&�URXWLQH�WR�UHDG�DQ�((3520�ZRUG�

void readEE(UINT16 *dest, INT32 address)
{
    UINT16 *cccsr = (UINT16*)0xfff58010;  /* MVME 162 slot A */
    UINT16 *ccdr = (UINT16*)0xfff58012;
    UINT32 data;
    UINT32 mask;
    UINT16 reg;
    INT32 size;

    size = (*cccsr>>8)&0x1f;            /* Get size of device */
    *cccsr = 0x0001;                    /* Assert CE */

    data = 0x0006;
    for(mask=0x0004;mask;mask>>=1)      /* Write out all bits of command */
        *ccdr = (mask&data)?1:0;
    mask=0x0001<<(size-2);              /* Write out all bits of address */
    for(;mask;mask>>=1)
        *ccdr = (mask&address)?1:0;
    for(mask=0,data=0;mask<16;mask++) { /* Read in data word */
        reg = *ccdr;                    /* Use reg to avoid problems */
        data = (data<<1)+(reg&0x0001);
    }

    *cccsr = 0;                         /* Negate CE */
    *dest = data;                       /* Return result */
}

7KH�IROORZLQJ�URXWLQH�UHDGV�WKH�ZKROH�((3520�LQWR�5$0�DW�WKH�GHVWLQDWLRQ�JLYHQ�

void readWholeEE(VOID *dest)
{
    UINT16 *cccsr = (UINT16*)0xfff58010;  /* MVME 162 slot A */
    INT32 words,i;
    UINT16 *d = (UINT16*)dest;

    words = 1<<(((*cccsr>>8)&0x1f)-1);    /* Get words in device */

    for(i=0;i<words;i++)                  /* Read all the words */
        readEE(&d[i],i);
}

Unlock EEPROM
7KH�,QGXVWU\3DFN�LV�VKLSSHG�ZLWK�WKH�((3520�ORFNHG��,W�PXVW�EH�XQORFNHG�EHIRUH�ZULWHV�DUH�HIIHFWLYH�
$�ORFNHG�((3520�PD\�VWLOO�EH�UHDG�

:ULWH�&(�WR�RQH�WR�LQLWLDWH�WKH�RSHUDWLRQ
:ULWH�&'�ILYH�WLPHV�ZLWK�������WR�LQGLFDWH�DQ�XQORFN�FRPPDQG
:ULWH�&'�6,=(���WLPHV�ZLWK�GXPP\�GDWD
:ULWH�&(�WR�]HUR�WR�WHUPLQDWH�RSHUDWLRQ
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&(�PD\�EH�ZULWWHQ�ZLWK���DW�DQ\�WLPH�WR�DERUW�WKH�RSHUDWLRQ�

7KH�IROORZLQJ�FRGH�IUDJPHQW�SURYLGHV�D�&�URXWLQH�WR�XQORFN�WKH�((3520�

void unlockEE()
{
    UINT16 *cccsr = (UINT16*)0xfff58010;  /* MVME 162 slot A */
    UINT16 *ccdr = (UINT16*)0xfff58012;
    UINT32 data;
    UINT32 mask;
    INT32 size;

    size = (*cccsr>>8)&0x1f;            /* Get size of device */
    *cccsr = 1;                         /* Assert CE */

    data = 0x0013;                      /* Make up command */
    data <<= size-3;
    mask=0x0001<<(size+1);              /* Write out all bits of command */
    for(;mask;mask>>=1)
        *ccdr = (mask&data)?1:0;

    *cccsr = 0;                         /* Negate CE */
}

Write EEPROM Data
7KH�((3520�PXVW�EH�XQORFNHG�IRU�ZULWHV�WR�KDYH�DQ\�HIIHFW��7KH�,QGXVWU\3DFN�LV�VKLSSHG�ZLWK�WKH
((3520�ORFNHG�

:ULWH�&(�WR�RQH�WR�LQLWLDWH�WKH�RSHUDWLRQ
:ULWH�&'�WKUHH�WLPHV�ZLWK�GDWD�����WR�LQGLFDWH�D�ZULWH�FRPPDQG
:ULWH�&'�6,=(���WLPHV�WR�LQGLFDWH�WKH�ZRUG�DGGUHVV
:ULWH�&'����WLPHV�ZLWK����ELWV�RI�GDWD
+DUGZDUH�VWDUWV�SURJUDPPLQJ�GHYLFH
3ROO�&'�ELW�WR�FKHFN�EXV\�VWDWXV��=HUR�PHDQV�EXV\��RQH�PHDQV�GRQH�
2QFH�QRW�EXV\��ZULWH�&(�WR�]HUR�WR�WHUPLQDWH�RSHUDWLRQ

:ULWLQJ�PD\�WDNH�XS�WR����PV�SHU�ZRUG��,I�SROOLQJ�LV�QRW�SRVVLEOH��WKH�WLPHU�FDQ�EH�XVHG�WR�JHQHUDWH�DQ
LQWHUUXSW�DIWHU�DQ�DSSURSULDWH�SHULRG��7KH�&(�ELW�PD\�EH�ZULWWHQ�]HUR�DW�DQ\�WLPH�WR�DERUW�WKH�RSHUDWLRQ�
9DOLG�DGGUHVVHV�WR�ZULWH�DUH�LQ�WKH�UDQJH�������WR����II�

7KH�IROORZLQJ�FRGH�IUDJPHQW�SURYLGHV�D�&�URXWLQH�WR�ZULWH�DQ�((3520�ZRUG�

void writeEE(UINT16 *source, INT32 address)
{

UINT16 *cccsr = (UINT16*)0xfff58010;  /* MVME 162 slot A */
UINT16 *ccdr = (UINT16*)0xfff58012;

    UINT32 data;
    UINT32 mask;
    UINT16 reg;
    INT32 size;

    size = (*cccsr>>8)&0x1f;            /* Get size of device */
    *cccsr = 0x0001;                    /* Assert CE */

    data = 0x0005;
    for(mask=0x0004;mask;mask>>=1)      /* Write out all bits of command */
        *ccdr = (mask&data)?1:0;
    mask=0x0001<<(size-2);              /* Write out all bits of address */
    for(;mask;mask>>=1)
        *ccdr = (mask&address)?1:0;
    data = *source;                     /* Write out all bits of data */
    for(mask=0x8000;mask;mask>>=1)
        *ccdr = (mask&data)?1:0;
    for(;;) {                           /* Poll for write not busy */
        reg = *ccdr;
        if((reg&0x0001)==1)
           break;
    }

    *cccsr = 0;                         /* Negate CE */
}
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Lock EEPROM
7KH�,QGXVWU\3DFN�LV�VKLSSHG�ZLWK�WKH�((3520�ORFNHG��,W�VKRXOG�EH�UHORFNHG�DIWHU�EHLQJ�ZULWWHQ�WR
SUHYHQW�DFFLGHQWDO�DOWHUDWLRQ�

:ULWH�&(�WR�RQH�WR�LQLWLDWH�WKH�RSHUDWLRQ
:ULWH�&'�ILYH�WLPHV�ZLWK�������WR�LQGLFDWH�DQ�XQORFN�FRPPDQG
:ULWH�&'�6,=(���WLPHV�ZLWK�GXPP\�GDWD
:ULWH�&(�WR�]HUR�WR�WHUPLQDWH�RSHUDWLRQ

&(�PD\�EH�ZULWWHQ�ZLWK���DW�DQ\�WLPH�WR�DERUW�WKH�RSHUDWLRQ��7KH�IROORZLQJ�FRGH�IUDJPHQW�SURYLGHV�D�&
URXWLQH�WR�ORFN�WKH�((3520�

void lockEE()
{
    UINT16 *cccsr = (UINT16*)0xfff58010;  /* MVME 162 slot A */
    UINT16 *ccdr = (UINT16*)0xfff58012;
    UINT32 data;
    UINT32 mask;
    INT32 size;

    size = (*cccsr>>8)&0x1f;            /* Get size of device */
    *cccsr = 1;                         /* Assert CE */

    data = 0x0010;                      /* Make up command */
    data <<= size-3;
    mask=0x0001<<(size+1);              /* Write out all bits of command */
    for(;mask;mask>>=1)
        *ccdr = (mask&data)?1:0;

    *cccsr = 0;                         /* Negate CE */
}
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Calibration Data Format
7KH�FDOLEUDWLRQ�GDWD�LV�RUJDQL]HG�LQ�D�IRUPDW�FRPPRQ�WR�DOO�8QLOLQ�,QGXVWU\3DFNV��7KH�FRQWHQWV�FRPSULVH
D�KHDGHU��DQ�DGGUHVV�WDEOH��D�QXPEHU�RI�FDOLEUDWLRQ�WDEOHV��DQG�IUHH�VSDFH��$OO�YDOXHV�DUH�VWRUHG�LQ�ELJ�
HQGLDQ�IRUPDW��$OO�DGGUHVVHV�DUH�JLYHQ�DV�ZRUG�DGGUHVVHV��D�ZRUG�LV����ELWV��

+HDGHU
�����

$GGUHVV�WDEOH

&DOLEUDWLRQ�WDEOHV

8QXVHG�VSDFH

���II

)LJXUH��� ((3520�6WRUDJH�/D\RXW

Data Header
7KH�GDWD�KHDGHU�IRUPDW�LV�VKRZQ�EHORZ�DV�D�VHULHV�RI����ELW�ZRUGV�

�� �� �� �� �� �� � � � � � � � � � � $GGUHVV
� � � � � � � � � � � � � � � � ����

5(9 6,=( $''5(66�7$%/( ����
� � � � � � � � � � � � � � � � ����
� � � � � � � � � � � � � � � � ����

6(5,$/�+,*+ ����
6(5,$/�/2: ����

� � � � � � � � � � � � � � � � ����
� � � � � � � � &+(&.680 ����

7KH�ILUVW�ZRUG�LV�D�FRQVWDQW�WKDW�UHSUHVHQWV�WKH�$6&,,�IRU�´8/µ�

7KH�VHFRQG�ZRUG�FRQWDLQV�UHYLVLRQ�GDWD��FXUUHQWO\������WKH�HQFRGHG�VL]H�RI�WKH�((3520��ELQDU\������
PHDQLQJ�����E\WHV��DQG�WKH�ZRUG�DGGUHVV�RI�WKH�VWDUW�RI�WKH�DGGUHVV�WDEOH�

7KH�WKLUG�DQG�IRUWK�ZRUGV�FRQWDLQ�FRQVWDQW�YDOXHV���G�D�DQG��I�I���7KHVH�FDQ�EH�XVHG�WR�HQVXUH�WKDW�WKH
GDWD�KDV�QRW�EHHQ�VFUDPEOHG�E\�HQG�RI�OLQH�SUREOHPV�LQ�ILOH�V\VWHPV�RU�E\�HQGLDQ�FKDQJHV�

7KH�ILIWK�DQG�VL[WK�ZRUGV�PDNH�XS�WKH�,QGXVWU\3DFN�VHULDO�QXPEHU��7KLV�LV�DQ�XQVLJQHG����ELW�QXPEHU
WKDW�LV�QHYHU�]HUR��7KH�KLJK�ZRUG�LV�VWRUHG�DW�WKH�ORZHU�DGGUHVV��7KLV�QXPEHU�PDWFKHV�WKH�VHULDO�QXPEHU
ODEHO�RQ�WKH�ERDUG�

7KH�VHYHQWK�ZRUG�LV�FXUUHQWO\�XQXVHG��,W�LV�VHW�WR�]HUR�
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7KH�HLJKWK�ZRUG�FRQWDLQV�D�FKHFNVXP�LQ�WKH�ORZHU�E\WH��7KH�XSSHU�ZRUG�LV�XQXVHG��7KH�FKHFNVXP�LV�WKH
RQHV�FRPSOHPHQW�RI�WKH�;25�RI�WKH�RWKHU�ILIWHHQ�KHDGHU�E\WHV��7KH�IROORZLQJ�FRGH�IUDJPHQW�ZLOO
FDOFXODWH�WKH�FKHFNVXP�JLYHQ�D�SRLQWHU�WR�DQ�DUUD\�RI�ZRUGV�FRQWDLQLQJ�WKH�KHDGHU�

UINT8 checksum;
UINT16 *head;

checksum = (((head[0]>>8)^head[0] ^
             (head[1]>>8)^head[1] ^
             (head[2]>>8)^head[2] ^
             (head[3]>>8)^head[3] ^
             (head[4]>>8)^head[4] ^
             (head[5]>>8)^head[5] ^
             (head[6]>>8)^head[6] ^
             (head[7]>>8))^0xff) & 0xff;

Address Table
7KH�DGGUHVV�WDEOH�FRQWDLQV�LQIRUPDWLRQ�WKDW�OLQNV�WKH�UDQJH�VHOHFWLRQV�WR�WKH�FDOLEUDWLRQ�GDWD��7KH�DGGUHVV
WDEOH�FDQ�EH�DQ\ZKHUH�LQ�WKH�ILUVW�����ZRUGV�RI�WKH�((3520��DOWKRXJK�LW�LV�OLNHO\�WR�IROORZ�WKH�KHDGHU�
,WV�ORFDWLRQ�LV�JLYHQ�E\�WKH�VHFRQG�ZRUG�RI�WKH�KHDGHU�

7KH�DGGUHVV�WDEOH�FRPSULVHV�D�QXPEHU�RI�HLJKW�ZRUG�HQWULHV��DUUDQJHG�DV�D�OLVW��(DFK�HQWU\�LGHQWLILHV�WKH
ORFDWLRQ�RI�WKH�FDOLEUDWLRQ�GDWD�IRU�RQH�UDQJH�IRU�HLWKHU�WKH�$'&�RU�'$&�VHFWLRQ��HQFRGHG�DV�IROORZV�
7KH�ILUVW�ZRUG�JLYHQ�LV�ORZHVW�LQ�PHPRU\�

�� �� �� �� �� �� � � � � � � � � � � :RUG
(1' � � 6&7 5$1*( � &+$11(/�&2817 ���

'$7$�$''5(66 ���
� � � � � � � � � � � � � � � � ���
� � � � � � � � � � � � � � � � ���

120,1$/�*$,1�+,*+ ���
120,1$/�*$,1�/2: ���

120,1$/�2))6(7�+,*+ ���
120,1$/�2))6(7�/2: ���

7KH�(1'�IODJ�LV�VHW�LI�WKLV�ZRUG�PDUNV�WKH�HQG�RI�WKH�OLVW��1RUPDO�HQWULHV�KDYH�LW�UHVHW�

7KH�6&7�IODJ�DW�ELW����LQGLFDWHV�WKH�VHFWLRQ�WKDW�WKH�HQWU\�LV�IRU����PHDQV�$'&����PHDQV�'$&�

7KH�5$1*(�QXPEHU�DW�ELWV�������LV�WKH�HQFRGHG�UDQJH�VHOHFWLRQ�WKDW�WKLV�HQWU\�GHVFULEHV��6HH�WKH�$'&
5DQJH�6HOHFW�5HJLVWHU�GHVFULSWLRQV�IRU�GHWDLOV�

7KH�FKDQQHO�FRXQW�LQ�ELWV������JLYHV�WKH�QXPEHU�RI�FKDQQHOV�IRU�ZKLFK�FDOLEUDWLRQ�GDWD�LV�VXSSOLHG�

7KH�GDWD�DGGUHVV�JLYHV�WKH�ZRUG�DGGUHVV�RI�WKH�ILUVW�ZRUG�RI�WKH�FDOLEUDWLRQ�WDEOH�IRU�WKLV�VHFWLRQ�DQG
UDQJH�

7KH�QRPLQDO�JDLQ�DQG�QRPLQDO�RIIVHW�UHSUHVHQW�WKH�XQFRUUHFWHG�P�DQG�E�YDOXHV�IRU�WKLV�UDQJH�DV���E\WH
,(((�IORDWV��$�SHUIHFW�GHYLFH�ZRXOG�KDYH�DOO�LWV�JDLQ�DQG�RIIVHW�GDWD�LQ�WKH�FDOLEUDWLRQ�WDEOHV�HTXDO�WR
WKHVH�YDOXHV��E�LV�QRUPDOO\�]HUR��VLQFH�IHZ�GHYLFHV�KDYH�RIIVHWV�GHVLJQHG�LQ�

)RU�DQ�$'&�XVH�WKH�IROORZLQJ�HTXDWLRQ�WR�JHW�WKH�QRPLQDO�YROWDJH�IURP�WKH�FRXQWV�

1RPLQDO�YROWDJH� ��FRXQWV�
�P����E

6RIWZDUH�FDQ�ILQG�RXW�ZKHUH�WKH�FDOLEUDWLRQ�WDEOH�IRU�D�SDUWLFXODU�UDQJH�VHWWLQJ�LV�VWRUHG�E\�VHDUFKLQJ�WKH
DGGUHVV�WDEOH�IRU�D�PDWFK�ZLWK�WKH�6&7�DQG�5$1*(�ELWV��7KH�WZR�ELWV�LQ�SRVLWLRQV����DQG����RI�WKH
ZRUG�VKRXOG�EH�PDWFKHG�WR����DV�ZHOO��VLQFH�IXWXUH�YHUVLRQV�PD\�VWRUH�RWKHU�LQIRUPDWLRQ�LQ�WKLV�WDEOH��7KH
HQG�RI�WKH�OLVW�LV�LGHQWLILHG�E\�WKH�(1'�ELW�VHW�
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Calibration Tables
&DOLEUDWLRQ�WDEOHV�VWRUH�WKH�DFWXDO�FDOLEUDWLRQ�FRHIILFLHQWV��(DFK�WDEOH�VWRUHV�WKH�FRHIILFLHQWV�IRU�DOO
FKDQQHOV�IRU�D�VLQJOH�UDQJH�VHWWLQJ�RQ�HLWKHU�WKH�$'&�RU�WKH�'$&��(DFK�WDEOH�KDV�D�FRUUHVSRQGLQJ
DGGUHVV�WDEOH�HQWU\�WKDW�SRLQWV�WR�LW�

'DWD�LV�RUJDQL]HG�LQ�WKH�FDOLEUDWLRQ�WDEOHV�DV�DQ�DUUD\�RI�SDLUV�RI���E\WH�,(((�IORDWLQJ�SRLQW�QXPEHUV��7KH
ILUVW�LQ�WKH�SDLU�LV�WKH�JDLQ��7KH�VHFRQG�LV�WKH�RIIVHW�

�� �� �� �� �� �� � � � � � � � � � � :RUG
*$,1�+,*+ ���
*$,1�/2: ���

2))6(7�+,*+ ���
2))6(7�/2: ���

(DFK�IRXU�ZRUG�FRHIILFLHQW�SDLU�FRUUHVSRQGV�WR�RQH�FKDQQHO��7KH�ILUVW��ORZHVW�LQ�PHPRU\��LV�IRU�WKH
ORZHVW�QXPEHUHG�FKDQQHO��7KH�GLDJUDP�EHORZ�VKRZV�WKH�ZRUG�DGGUHVVHV�RI�WKH�ILUVW�WKUHH�FRHIILFLHQW
SDLUV�LQ�D�FDOLEUDWLRQ�WDEOH�

&KDQQHO�� *DLQ ���

&KDQQHO�� 2IIVHW ���

&KDQQHO�� *DLQ ���

&KDQQHO�� 2IIVHW ���

&KDQQHO�� *DLQ ���

&KDQQHO�� 2IIVHW ��F

HWF� HWF�

)LJXUH��� &DOLEUDWLRQ�&RHIILFLHQW�2UJDQL]DWLRQ�LQ�&DOLEUDWLRQ�7DEOH
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Example EEPROM Contents
7KH�GXPS�EHORZ�VKRZV�WKH�ILUVW�SDUW�RI�WKH�FRQWHQWV�RI�DQ�((3520�DV�D�KH[�GXPS��7KURXJKRXW�
QXPEHULQJ�LV�LQ����ELW�ZRUGV��QRW�E\WHV�

Addr    0    1     2    3      4    5     6    7
----  ---- ----  ---- ----   ---- ----  ---- ----
0000  554c 0b08  0d0a f2f5   00b8 f47c  0000 00d5
0008  0028 0030  0000 0000   3b9f ffe5  0000 0000
0010  0128 00d0  0000 0000   3b1f ffe5  0000 0000
0018  0228 0170  0000 0000   3b1f ffe5  0000 0000
0020  0328 0210  0000 0000   3a9f ffe5  0000 0000
0028  8000 0000  0000 0000   0000 0000  0000 0000
0030  3b9f ed95  3b82 69bb   3b9f ed2f  3b74 b398
0038  3b9f d926  3bd4 9a46   3b9f f003  3b57 004a
0040  3b9f ea05  3b7b 52fd   3b9f e94b  3b8f b254
0048  3b9f ed15  3b80 2679   3b9f efb7  3b49 232d
0050  3b9f e5be  3c1c dc9f   3b9f e7fa  3c10 f436
0058  3b9f e24c  3c1e 1fed   3b9f ea99  3c05 a4b6
0060  3b9f eb17  3c02 b6ae   3b9f e5a0  3c1a db72
0068  3b9f ed80  3bff 8fb9   3b9f e346  3c1c 0a45
0070  3b9f ec58  3bff cedd   3b9f ea32  3bec 1171
0078  3b9f df36  3c17 2eaf   3b9f ea66  3bf6 9a4d
0080  3b9f ed60  3bdf 4c3a   3b9f e223  3c0e 71d9
0088  3b9f eb95  3bd7 edb5   3b9f e622  3c06 a5fa
0090  3b9f e90a  3bd4 9b20   3b9f e860  3bd0 0470
...

7KH�LQIRUPDWLRQ�EHORZ�LV�D�GHFRGHG�YHUVLRQ�RI�VRPH�RI�WKH�KH[�GDWD�

EEPROM header
0x0000: 0x554c       Sync bytes
0x0001: 0x0b08       Rev 0, size 2048 bytes, address table at 0x0008
0x0002: 0x0d0a       Endian bytes 0x0d0af2f5
0x0003: 0xf2f5
0x0004: 0x00b8       Serial number 12121212
0x0005: 0xf47c
0x0006: 0x0000       (spare)
0x0007: 0x00d5       Checksum 0xd5

Address table
0x0008: 0x0028       ADC range 0x0 (+/-10 V), 40 channels
0x0009: 0x0030       -> calibration table at 0x0030
0x000c: 0x3b9f       Nominal gain    0.00488280
0x000d: 0xffe5
0x000e: 0x0000       Nominal offset  0.00000000
0x000f: 0x0000
0x0010: 0x0128       ADC range 0x1 (0 to 10 V), 40 channels
0x0011: 0x00d0       -> calibration table at 0x00d0
0x0014: 0x3b1f       Nominal gain    0.00244140
0x0015: 0xffe5
0x0016: 0x0000       Nominal offset  0.00000000
0x0017: 0x0000
0x0018: 0x0228       ADC range 0x2 (+/-5 V), 40 channels
0x0019: 0x0170       -> calibration table at 0x0170
0x001c: 0x3b1f       Nominal gain    0.00244140
0x001d: 0xffe5
0x001e: 0x0000       Nominal offset  0.00000000
0x001f: 0x0000
0x0020: 0x0328       ADC range 0x3 (0 to 5 V), 40 channels
0x0021: 0x0210       -> calibration table at 0x0210
0x0024: 0x3a9f       Nominal gain    0.00122070
0x0025: 0xffe5
0x0026: 0x0000       Nominal offset  0.00000000
0x0027: 0x0000
0x0028: 0x8000       End of address table

ADC range +/-10 V
0x0030: 0x3b9f       Channel  1: Gain    0.00488062
0x0031: 0xed95
0x0032: 0x3b82       Channel  1: Offset  0.00397989
0x0033: 0x69bb
0x0034: 0x3b9f       Channel  2: Gain    0.00488057
0x0035: 0xed2f
0x0036: 0x3b74       Channel  2: Offset  0.00373385
0x0037: 0xb398
0x0038: 0x3b9f       Channel  3: Gain    0.00487818
0x0039: 0xd926
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0x003a: 0x3bd4       Channel  3: Offset  0.00648812
0x003b: 0x9a46
0x003c: 0x3b9f       Channel  4: Gain    0.00488091
0x003d: 0xf003
0x003e: 0x3b57       Channel  4: Offset  0.00328066
0x003f: 0x004a
0x0040: 0x3b9f       Channel  5: Gain    0.00488019
...

Applying Calibration Coefficients
)RU�FRUUHFWHG�GDWD��XVH�WKH�IROORZLQJ�HTXDWLRQ�WR�FRQYHUW�$'&�FRXQWV�WR�YROWV��7KLV�LV�QRUPDOO\�DSSOLHG
WR�GDWD�UHDG�IURP�WKH�$'&��*�LV�WKH�JDLQ�FRHIILFLHQW�IRU�WKH�FKDQQHO�DQG�M�WKH�RIIVHW�FRHIILFLHQW�IRU�WKH
FKDQQHO��7KH�FRHIILFLHQWV�LQFOXGH�PXOWLSOLHUV�IRU�WKH�VHOHFWHG�UDQJH�

9� ��*�×�&����M

6HH�WKH�VHFWLRQ�RQ�DQDORJ�LQSXW�IRU�PRUH�GHWDLOV�DQG�H[DPSOH�FRGH�

Calibration Method
7KH�$'&V�DUH�FDOLEUDWHG�E\�DYHUDJLQJ�����UHDGLQJV�DW�DSSUR[LPDWHO\�ILIWHHQ�NQRZQ�LQSXW�YROWDJH�SRLQWV
EHWZHHQ�����QHJDWLYH�IXOO�VFDOH�DQG������SRVLWLYH�IXOO�VFDOH��$�OLQHDU�FXUYH�ILW�SURGXFHV�JDLQ�DQG�RIIVHW
FRHIILFLHQWV��7KLV�LV�UHSHDWHG�IRU�HDFK�FKDQQHO�DQG�UDQJH�FRPELQDWLRQ�
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Ready Status

Overview
7KH�,3�8/�$'&���KDV�D�5HDG\�ELW�LQ�WKH�&*65��������7KLV�VKRZV�ZKHWKHU�WKH�,QGXVWU\3DFN�LV�UHDG\�IRU
RSHUDWLRQ�RU�QRW��,W�FDQ�EH�XVHG�WR�JHQHUDWH�DQ�LQWHUUXSW�RQ�HLWKHU�DVVHUWLRQ�RU�QHJDWLRQ�

�� �� �� �� �� �� � � � � � � � � � � %LW
� � � � � � � � 67� 67� � ,3�� +:( 5'< � ,543 5HDG
; ; ; ; ; ; ; ; ; ; ; ; +:( ; ; ; :ULWH
� � � � � � � � 67� 67� � ,3�� � � � � 5HVHW

)LJXUH��� 5HDG\�DQG�+DUGZDUH�(UURU�%LWV�LQ�WKH�&RPPRQ�*HQHUDO�6WDWXV�5HJLVWHU

7KH�5HDG\�ELW�LV�QRUPDOO\�RQH��EXW�LV�VHW�WR�]HUR�LI�D�KDUGZDUH�HUURU�LV�GHWHFWHG�

Hardware Errors
+DUGZDUH�HUURU�GHWHFWLRQ�FLUFXLWU\�DQG�ORJLF�RQ�WKH�,QGXVWU\3DFN�FDQ�GHWHFW�PLVVLQJ�SRZHU�VXSSOLHV�WR
DQ\�RI�WKH�$'&�FRQYHUWHUV�DQG�FRQYHUWHUV�WKDW�IDLO�WR�UHVSRQG�WR�FRQYHUVLRQ�UHTXHVWV��$�KDUGZDUH�HUURU
FRQGLWLRQ�LV�VHW�LI�DQ\�RI�WKH�SRVVLEOH�VRXUFHV�LV�LQ�HUURU��LQGLFDWHG�E\�WKH�+DUGZDUH�(UURU��+:(��ELW�

2QFH�WKH�KDUGZDUH�HUURU�FRQGLWLRQ�LV�QR�ORQJHU�SUHVHQW��VRIWZDUH�FDQ�UHVHW�WKH�+:(�ELW�E\�ZULWLQJ�LW�ZLWK
D�RQH��:ULWHV�RI�]HUR�KDYH�QR�HIIHFW��2QFH�WKH�KDUGZDUH�HUURU�FRQGLWLRQ�LV�UHPRYHG��WKH�,QGXVWU\3DFN
JRHV�5HDG\�DJDLQ�

Generating Interrupts
,QWHUUXSWV�FDQ�EH�JHQHUDWHG�E\�+:(�EHLQJ�DVVHUWHG�DQG�E\�HLWKHU�VWDWH�RI�5'<��7KH�SRODULW\�ELW�LQ�WKH
&,&5�������LV�SURJUDPPDEOH��DOORZLQJ�WKH�,54�ODWFK�WR�EH�VHW�E\�HLWKHU�5'<�DVVHUWHG�RU�5'<�QHJDWHG
VWDWHV��/5'<�VHW�WR�RQH�VHOHFWV�LQWHUUXSW�RQ�QHJDWLRQ�

�� �� �� �� �� �� � � � � � � � � � � %LW
� � � � � /5'< � � (67� (67� � � (+:( (5'< � � 5HDG
; ; ; ; ; ; ; ; (67� (67� ; ; (+:( (5'< ; ; :ULWH
� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� 5HDG\�,QWHUUXSW�3RODULW\�&RQWURO�%LW�LQ�WKH�&RPPRQ�,54�&RQWURO�5HJLVWHU

7KH�+DUGZDUH�(UURU�DQG�5HDG\�VWDWXV�ELWV�DUH�DOVR�UHIOHFWHG�LQ�WKH�&,65��������7KH�SHQGLQJ�ELWV�DUH
ODWFKHG�YHUVLRQ�RI�WKH�SRODULW\�FRQWUROOHG�GDWD�ELWV�

�� �� �� �� �� �� � � � � � � � � � � %LW
'67� '67� � � '+:( '5'< � � 367� 367� � � 3+:( 35'< � � 5HDG
; ; ; ; ; ; ; ; 367� 367� ; ; 3+:( 35'< ; ; :ULWH
� � � � � � � � � � � � � � � � 5HVHW

)LJXUH��� +DUGZDUH�(UURU�DQG�5HDG\�,54�6WDWXV�LQ�WKH�&RPPRQ�,54�6WDWXV�5HJLVWHU
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User-Selectable Options

Shunt Overview
,3�8/�$'&���KDV�RQH�VKXQW�WKDW�FRQWUROV�WKH�DQDORJ�VXSSO\�YROWDJH��,W�LV�VKRZQ�LQ�WKH�WDEOH�DQG�GLDJUDP
EHORZ�

Shunt Description

(� 3RVLWLYH�DQDORJ�SRZHU�VHOHFWLRQ

)LJXUH��� 6KXQW�'HVFULSWLRQV

E1
7KLV�VKXQW�FRQWUROV�WKH�VRXUFH�RI�SRZHU�IRU�WKH�DQDORJ�FLUFXLWU\�RQ�WKH�,QGXVWU\3DFN�

E1 Description

� � ,QWHUQDO�,3�%XV�����9��GHIDXOW�

� � ([WHUQDO�,�2�FRQQHFWRU�����9

)LJXUH��� 6KXQW�(��VHWWLQJV

7KH�LQWHUQDO�VXSSO\�LV�OLNHO\�WR�EH�PRUH�QRLV\�WKDQ�D�KLJK�TXDOLW\�H[WHUQDO�VXSSO\��,I�WKH�SRZHU�VXSSO\�LV
VXVSHFWHG�DV�D�VRXUFH�RI�QRLVH��DQG�H[WHUQDO�VXSSO\�VKRXOG�EH�FRQVLGHUHG�

Fuses
7KH�H[WHUQDO�VXSSO\�UDLO�LV�SURWHFWHG�E\�D�IXVH�ORFDWHG�QH[W�WR�VKXQW�(���,W�FDQ�EH�WHVWHG�ZLWK�DQ
2KPPHWHU��,I�WKH�IXVH�LV�EORZQ��WKHUH�ZLOO�EH�QR�DQDORJ�SRZHU�WR�WKH�FRQYHUWHUV��7KLV�ZLOO�FDXVH�WKH
ERDUG�WR�LQGLFDWH�D�KDUGZDUH�HUURU��UHIOHFWHG�LQ�WKH�+:(�ELW�LQ�WKH�&RPPRQ�*HQHUDO�6WDWXV�5HJLVWHU�

0RGLI\LQJ�WKH�ERDUG��LQFOXGLQJ�UHSODFLQJ�EORZQ�IXVHV�ZLOO�YRLG�WKH�ZDUUDQW\��&RQWDFW�6%6�*UHHQ6SULQJ
0RGXODU�,�2�IRU�DQ�50$�QXPEHU�EHIRUH�VKLSSLQJ�LW�EDFN�IRU�UHSDLU�
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Troubleshooting
7KH�VHFWLRQV�IROORZLQJ�GHVFULEH�SRVVLEOH�SUREOHPV�DQG�PHWKRGV�RI�WUDFLQJ�WKHLU�VRXUFHV�

Hardware Errors
+DUGZDUH�HUURUV�DUH�IODJJHG�LI�DQDORJ�SRZHU�LV�QRW�SUHVHQW�DW�DQ\�RI�WKH�FRQYHUWHUV��RU�LI�DQ\�RI�WKH
FRQYHUWHUV�WLPHV�RXW��$�KDUGZDUH�HUURU�PD\�EH�GXH�WR�D�FRPSRQHQW�IDLOXUH��RU�WR�WKH�DQDORJ�SRZHU�QRW
EHLQJ�SUHVHQW�

Fuses
7KH�H[WHUQDO�SRZHU�VXSSO\�LV�IXVHG��,I�WKLV�LV�EORZQ�DQG�WKH�H[WHUQDO�VXSSOLHG�XVHG��WKHQ�WKH�DQDORJ
VHFWLRQ�ZLOO�QRW�ZRUN��7KH�+:(�ELW�LQ�WKH�&*65�������ZLOO�EH�VHW�WR�LQGLFDWH�D�KDUGZDUH�HUURU��6HH�WKH
VHFWLRQ�RQ�8VHU�6HWWDEOH�2SWLRQV�IRU�PRUH�LQIRUPDWLRQ�

Shunts
6KXQW�(��VHOHFWV�EHWZHHQ�LQWHUQDO�DQG�H[WHUQDO�DQDORJ�SRZHU�VRXUFH��,I�WKH�VKXQW�LV�VHW�LQFRUUHFWO\��RU�DQ
H[WHUQDO�VXSSO\�LV�VHOHFWHG��EXW�QRW�FRQQHFWHG�RU�WXUQHG�RQ��WKH�DQDORJ�VHFWLRQ�ZLOO�QRW�ZRUN��7KH�+:(
ELW�LQ�WKH�&*65�������ZLOO�EH�VHW�WR�LQGLFDWH�D�KDUGZDUH�HUURU��6HH�WKH�VHFWLRQ�RQ�8VHU�6HWWDEOH�2SWLRQV
IRU�PRUH�LQIRUPDWLRQ�

Timer clock selection
,I�WKH�WLPHU�GRHV�QRW�UXQ�DV�H[SHFWHG��LW�LV�SRVVLEOH�WKDW�LWV�FORFN�KDV�QRW�EHHQ�VHOHFWHG�SURSHUO\��)DLOXUH�WR
VHW�WKH�(1�ELW�ZLOO�DOVR�SUHYHQW�WKH�WLPHU�IURP�ZRUNLQJ��5DSLG��UHSHDWHG�UHORDGV�ZLOO�DOVR�SUHYHQW�WKH
WLPHU�IURP�UHDFKLQJ�]HUR�

Interrupts
,I�LQWHUUXSWV�GR�QRW�RFFXU�ZKHQ�H[SHFWHG��LW�LV�SRVVLEOH�WKDW�WKH�VHFWLRQ�JHQHUDWLQJ�WKH�LQWHUUXSW�KDV�QRW
EHHQ�HQDEOHG�WR�GR�VR��8QH[SHFWHG�LQWHUUXSWV�ZLWK�QR�KDQGOHU�LQVWDOOHG�DUH�SUREDEO\�GXH�WR�WKH�ZURQJ
VHFWLRQ�EHLQJ�HQDEOHG��RU�WR�WKH�ZURQJ�YHFWRU�EHLQJ�XVHG�WR�LQVWDOO�WKH�KDQGOHU�LQWR�WKH�26�

Triggers
,Q�RUGHU�IRU�D�WULJJHU�WR�VWDUW�D�FRQYHUVLRQ��VHYHUDO�WKLQJV�PXVW�EH�VHW�FRUUHFWO\��7KH�WULJJHU�VRXUFH�PXVW
EH�VHOHFWHG�DQG�FRQQHFWHG�SURSHUO\��766�ELWV���WKH�WULJJHU�PXVW�EH�HQDEOHG��7(1�ELW���DQG�WKH�WULJJHU
PXVW�EH�HLWKHU�DXWRPDWLFDOO\�UHVHW��'75�ELW��RU�PDQXDOO\�UHVHW��*23�ELWV���7KH�6WUREH�SLQV�FDQ�EH�XVHG
WR�FKHFN�ZKHWKHU�WKH�WULJJHU�LV�RFFXUULQJ�ZKHQ�H[SHFWHG�

Modes
$�VHFWLRQ�VHW�WR�WKH�ZURQJ�PRGH�ZLOO�QRW�EHKDYH�DV�H[SHFWHG��,Q�6LQJOH�6KRW�PRGH��WULJJHUV�DUH�UHTXLUHG
WR�VWDUW�FRQYHUVLRQV��,Q�&KDQQHO�6XEVHW�PRGH��$&&5/�DQG�'&&5/�FRQWURO�WKH�FRQYHUWHUV��7R�UXOH�RXW
LQFRUUHFW�PRGH�VHWWLQJV��VHW�WKH�VHFWLRQ�LQWR�$OO�&KDQQHOV��&RQWLQXRXV�PRGHV�DQG�VHH�LI�WKH�H[SHFWHG�GDWD
LV�SUHVHQW�
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EEPROM and Calibration
8VH�WKH�H[DPSOHV�JLYHQ�WR�ILJXUH�RXW�ZKHWKHU�WKH�ELQDU\�GDWD�LV�EHLQJ�UHDG�FRUUHFWO\�IURP�WKH�((3520�
2QFH�WKH�ELQDU\�GDWD�LV�DYDLODEOH��WKH�RQO\�HUURU�LV�WR�LQWHUSUHW�LW�LQFRUUHFWO\��/LWWOH�HQGLDQ�V\VWHPV�ZLOO
KDYH�WR�DGMXVW�WKH�ZRUG�RUGHU�IRU�UHDGLQJ�WKH�IORDWLQJ�SRLQW�QXPEHUV�
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I/O Connector Signals
,QSXW�DQG�RXWSXW�RI�DOO�H[WHUQDO�VLJQDOV�H[FHSW�6WUREH��LV�FDUULHG�RXW�WKURXJK�WKH����SLQ�,�2�FRQQHFWRU�
7KH�SLQRXW�RI�WKH�,�2�FRQQHFWRU�LV�VKRZQ�EHORZ�

Pin IP-UL-ADC40 Pin IP-UL-ADC40

� $'&� �� $'&��

� $'&� �� $'&��

� $'&� �� $'&��

� $'&� �� $'&��

� $'&� �� $'&��

� $'&� �� $'&��

� $'&� �� $'&��

� $'&� �� $'&��

� $'&� �� $*

�� $'&�� �� 6WUREH�

�� $'&�� �� UHVHUYHG

�� $'&�� �� UHVHUYHG

�� $'&�� �� '*

�� $'&�� �� UHVHUYHG

�� $'&�� �� '*

�� $'&�� �� ��9�LQ

�� $'&�� �� ����9�LQ

�� $'&�� �� Q�F

�� $'&��

�� $'&��

�� $'&�� $* $QDORJ�*URXQG

�� $'&�� '* 'LJLWDO�*URXQG

�� $'&�� Q�F 1R�FRQQHFWLRQ

�� $'&��

�� $'&��

�� $'&��

�� $'&��

�� $'&��

�� $'&��

�� $'&��

�� $'&��

�� $'&��

'R�QRW�PDNH�FRQQHFWLRQV�WR�SLQV�PDUNHG�´UHVHUYHGµ��'DPDJH�WR�WKH�,QGXVWU\3DFN�PD\�RFFXU�
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ADCn
7KH�DQDORJ�WR�GLJLWDO�FLUFXLWU\�UHTXLUHV�D�VLQJOH�HQGHG�LQSXW��7KLV�PHDQV�WKDW�WKH�PHDVXUHG�YROWDJH�LV�WKH
SRWHQWLDO�GLIIHUHQFH�EHWZHHQ�WKH�$'&Q�SLQ�DQG�DQDORJ�JURXQG��,I�WKH�$'&Q�SLQ�LV�DW�D�SRVLWLYH�YROWDJH
ZLWK�UHVSHFW�WR�JURXQG��WKHQ�D�SRVLWLYH�QXPEHU�LV�UHWXUQHG�E\�WKH�FRQYHUWHU�

7KH�WDEOH�EHORZ�VKRZV�WKH�DEVROXWH�PD[LPXP�OLPLWV�RQ�WKH�LQSXWV�DQG�WKH�LQSXW�LPSHGDQFHV��7KH
DEVROXWH�YROWDJH�OLPLW�LV�PHDVXUH�ZLWK�UHVSHFW�WR�DQDORJ�JURXQG�

Range Parameter IP-UL-ADC40

,QSXW�LPSHGDQFH ���.�

����9 /RZHU�DEVROXWH�YROWDJH�OLPLW ����9

8SSHU�DEVROXWH�YROWDJH�OLPLW +���9

,QSXW�LPSHGDQFH ���.�

�����9 /RZHU�DEVROXWH�YROWDJH�OLPLW ����9

8SSHU�DEVROXWH�YROWDJH�OLPLW +���9

,QSXW�LPSHGDQFH ���.�

±��9 /RZHU�DEVROXWH�YROWDJH�OLPLW ����9

8SSHU�DEVROXWH�YROWDJH�OLPLW +���9

,QSXW�LPSHGDQFH ���.�

±���9 /RZHU�DEVROXWH�YROWDJH�OLPLW ����9

8SSHU�DEVROXWH�YROWDJH�OLPLW +���9

)LJXUH��� $QDORJ�,QSXW�&KDQQHO�3DUDPHWHUV

AG
7KH�DQDORJ�JURXQG�SLQV�DUH�DOO�FRQQHFWHG�WR�D�FRPPRQ�JURXQG�SODQH�RQ�WKH�3&%��8VH�WKH�$*�SLQV�IRU
DOO�DQDORJ�VLJQDOV��7KH���9�LQ�SLQ�FDQ�DOVR�EH�XVHG�IRU�DQDORJ�JURXQG�

DG
7KH�GLJLWDO�JURXQG�SLQV�DUH�FRQQHFWHG�WR�DQDORJ�JURXQG�DW�D�VLQJOH�SRLQW�RQ�WKH�3&%��7KH�6WUREH�VLJQDOV
DUH�WKH�RQO\�VLJQDOV�WKDW�VKRXOG�EH�UHIHUHQFHG�WR�GLJLWDO�JURXQG�

+15 V in, 0 V in
7KHVH�SLQV�DUH�IRU�WKH�FRQQHFWLRQ�RI�DQ�RSWLRQDO�SRZHU�VRXUFH�IRU�WKH�DQDORJ�FLUFXLWU\��,Q�RUGHU�WR�XVH�DQ
H[WHUQDO�VRXUFH��VKXQW�(��PXVW�EH�LQ�WKH�� ��SRVLWLRQ��$V�VKLSSHG��WKH�,QGXVWU\3DFN�XVHV�WKH�±���9
VXSSO\�IURP�WKH�,3�EXV�FRQQHFWRU��$�KLJK�TXDOLW\�H[WHUQDO�VXSSO\�PD\�EH�SUHIHUUHG��VLQFH�WKLV�FDQ�FDUU\
PXFK�OHVV�QRLVH�

��9�LQ�FDQ�DOVR�EH�XVHG�DV�DQ�DQDORJ�JURXQG�

7KH�,QGXVWU\3DFN�LV�SURWHFWHG�E\�D�����$�IXVH�RQ�WKH�H[WHUQDO�SRZHU�VRXUFH�SLQ�
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7KH�FXUUHQW�UHTXLUHPHQWV�IRU�WKH�H[WHUQDO�SRZHU�LV�VKRZQ�EHORZ�

Rail Current (mA)

����9 ��

)LJXUH��� ([WHUQDO�3RZHU�6XSSO\�&XUUHQW

3RZHU�UHTXLUHPHQWV�IRU�WKH�FDUULHU�ERDUG�DUH�VKRZQ�LQ�WKH�VSHFLILFDWLRQV�DW�WKH�HQG�RI�WKLV�PDQXDO�

Strobe
7KH�6WUREH�VLJQDOV�QHHG�D�SXOVH�DW�OHDVW������V�ORQJ��7KH\�RXWSXW������V�SXOVHV��9ROWDJH�OHYHOV�DUH�77/�

Reserved pins
5HVHUYHG�SLQV�VKRXOG�QRW�EH�XVHG��0DNH�QR�FRQQHFWLRQV�WR�WKHVH�SLQV��)DLOXUH�WR�IROORZ�WKLV�GLUHFWLYH
FRXOG�GDPDJH�WKH�,QGXVWU\3DFN�

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



��

IP Bus Connector Signals
,3�%XV�FRQQHFWRU�VLJQDOV�DUH�VKRZQ�EHORZ��6LJQDOV�WKDW�DUH�QRW�FRQQHFWHG�DUH�PDUNHG�DV�´Q�Fµ��6LJQDOV
WKDW�DUH�FRQQHFWHG�EXW�QRW�XVHG�DUH�PDUNHG�DV�´5HVHUYHGµ��6HH�WKH�,QGXVWU\3DFN�ORJLF�VSHFLILFDWLRQ�IRU
PRUH�LQIRUPDWLRQ��7KH�6WUREH��VLJQDO�LV�FDUULHG�RQ�WKH�SLQ�PDUNHG�6752%(
��SLQ����

*1' *1'� � ��
&/. ��9 � ��
5HVHW
 5�:
 � ��
'� ,'6(/
 � ��
'� 5HVHUYHG � ��
'� 0(06(/
 � ��
'� 5HVHUYHG � ��
'� ,176(/
 � ��
'� 5HVHUYHG � ��
'� ,26(/
 �� ��
'� 5HVHUYHG �� ��
'� $� �� ��
'� 5HVHUYHG �� ��
'�� $� �� ��
'�� 5HVHUYHG �� ��
'�� $� �� ��
'�� ,545(4�
 �� ��
'�� $� �� ��
'�� 5HVHUYHG �� ��
%6�
 $� �� ��
%6�
 6752%(
 �� ��
���9 $� �� ��
���9 $&.
 �� ��
��9 Q�F �� ��
*1' *1' �� ��

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�
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Register Description Reference
7KLV�VHFWLRQ�GHVFULEHV�WKH�UHJLVWHUV�LQ�GHWDLO��)ROORZ�WKH�JXLGHOLQHV�EHORZ�

• $FFHVV�UHJLVWHUV�DV����ELW�ZRUGV�RQO\��%\WH�DFFHVVHV�ZLOO�EXV�WUDS��/RQJ�ZRUG�DFFHVVHV�WR�UHJLVWHUV�DUH
QRW�VXSSRUWHG�E\�DOO�,QGXVWU\3DFN�FDUULHUV��WKH�090(����EHLQJ�D�QRWDEOH�H[DPSOH�

• $OO�ELWV�KDYH�D�ZULWH�IXQFWLRQ��D�UHDG�IXQFWLRQ��RU�WKH\�DUH�UHDG�ZULWH��7KLV�PDNHV�LW�VDIH�WR�UHDG�D
UHJLVWHU��PRGLI\�LW��DQG�ZULWH�LW�EDFN�

• $OZD\V�ZULWH�]HURHV�WR�XQXVHG�ORFDWLRQV��HYHQ�LI�WKH\�DUH�´GRQ·W�FDUHµ��=HURHV�ZLOO�HQVXUH
FRPSDWLELOLW\�ZLWK�RWKHU�8QLOLQ�SURGXFWV�DQG�XSJUDGHV�WR�WKLV�SURGXFW�

• 'RQ·W�XVH�ELWZLVH�RSHUDWRUV�GLUHFWO\�RQ�UHJLVWHUV��7KLV�FDQ�OHDG�WR�FRPSLOHUV�FUHDWLQJ�WKH�������btst�
bset��DQG�bclr�LQVWUXFWLRQV�ZKLFK�XVH�E\WH�DFFHVVHV�DQG�FRQVHTXHQWO\�EXV�WUDS��,QVWHDG��UHDG�D
UHJLVWHU��PRGLI\�LW��DQG�ZULWH�LW�EDFN��HDFK�WLPH�ZLWK�D�VHSDUDWH�&�H[SUHVVLRQ�

(DFK�UHJLVWHU�GHVFULEHG�KDV�D�SDJH�WR�LWVHOI��ZLWK�D�KHDGHU�VLPLODU�WR�WKH�H[DPSOH�EHORZ�

Common Example Test Register CETR +78

�� �� �� �� �� �� � � � � � � � � � � %LW
5:�%,76 52 � � � � � � � ;<= 5HDG
5:�%,76 ; :2 ; ; ; ;23 ; ; ; ; :ULWH

� � � � � � � � � � � � ;<= 5HVHW

7KH�WLWOH�VKRZV�WKH�QDPH�RI�WKH�UHJLVWHU��LWV�DEEUHYLDWLRQ��DQG�LWV�RIIVHW�ZKHQ�DGGUHVVHG�YLD�WKH�90(�
,6$��RU�3&,�EXVVHV�

7KH�ILUVW�OLQH�RI�WKH�UHJLVWHU�OD\RXW�VKRZV�WKH�ELW�QXPEHU��OHDVW�VLJQLILFDQW�RQ�WKH�ULJKW��7KH�QH[W�OLQH
VKRZV�WKH�UHDG�IXQFWLRQ�RI�HDFK�ELW��7KH�QH[W�OLQH�VKRZV�WKH�ZULWH�IXQFWLRQ�RI�HDFK�ELW��7KH�ODVW�OLQH
VKRZV�WKH�VWDWH�IROORZLQJ�D�UHVHW�

,Q�WKH�H[DPSOH�VKRZQ��WKH�ELWV�PDUNHG�5:�%,76�DUH�UHDG�ZULWH��:KDWHYHU�LV�ZULWWHQ�WR�WKHP�FDQ�EH�UHDG
EDFN��7KH�QDPH�LQ�WKH�5HDG�URZ�LV�WKH�VDPH�DV�WKH�QDPH�LQ�WKH�:ULWH�URZ��7KH�UHVHW�VWDWXV�RI�WKHVH�ELWV�LV
�����

7KH�ELW�LQ�ORFDWLRQ�����52��LV�UHDG�RQO\��7KH�;�LQGLFDWHV�WKDW�ZKDWHYHU�LV�ZULWWHQ�LV�LJQRUHG�

%LW�����:2��LV�ZULWH�RQO\��,W�DOZD\V�UHDGV�]HUR��%LWV������DUH�DOVR�ZULWH�RQO\��(YHU\�UHDG�UHWXUQV�����IURP
WKHP�

%LWV������DUH�UHDG�RQO\��EXW�WKHLU�UHVHW�VWDWH�LV�JLYHQ�DV�;<=��,I�WKH�UHVHW�VWDWH�LV�QDPHG�WKHQ�WKH�VWDWH�LV�QRW
H[SHFWHG�WR�FKDQJH��EXW�LW�GRHV�GHSHQG�RQ�VRPH�KDUGZDUH�VHWWLQJ��%LWV�FRQQHFWHG�WR�VKXQWV�DUH�D�JRRG
H[DPSOH�RI�UHDG�RQO\�ELWV�RI�WKLV�W\SH�

7KH�UHJLVWHU�QDPH�DQG�OD\RXW�LV�IROORZHG�E\�D�KHDGHU�IRU�HDFK�ELW�RU�JURXS�RI�ELWV��DV�LQ�WKH�IROORZLQJ
H[DPSOH�

������ 5HDG�:ULWH�%LWV 5:�%,76 5�:

$�GHVFULSWLRQ�RI�WKH�ELWV�IROORZV�WKH�KHDGHU��%LWV�ZLWK�QR�IXQFWLRQ�DUH�QRW�GHVFULEHG�
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��

Common General Control Register CGCR +00

�� �� �� �� �� �� � � � � � � � � � � %LW
� � � � � � � � � � � � � � � ,54( 5HDG
; ; ; ; ; ; ; ; 67� 67� ; ; ; � � ,54( :ULWH
� � � � � � � � � � � � � � � � 5HVHW

7KH�&*65�FRQWUROV�DVSHFWV�RI��WKH�,QGXVWU\3DFN�WKDW�DUH�QRW�VSHFLILF�WR�HLWKHU�WKH�$'&�RU�'$&
VHFWLRQV�

� 6WUREH�� 67� :

,I�ZULWWHQ�ZLWK�D�RQH��LVVXHV�D�SXOVH�WR�WKH�H[WHUQDO�6WUREH��SLQ��7KH�SXOVH�LV�D�PLQLPXP�RI�����QV�ORQJ��,I
ZULWWHQ�ZLWK�]HUR��QRWKLQJ�KDSSHQV�

� 6WUREH�� 67� :

,I�ZULWWHQ�ZLWK�D�RQH��LVVXHV�D�SXOVH�WR�WKH�H[WHUQDO�6WUREH��SLQ��7KH�SXOVH�LV�D�PLQLPXP�RI�����QV�ORQJ��,I
ZULWWHQ�ZLWK�]HUR��QRWKLQJ�KDSSHQV�

� &RPPRQ�6HFWLRQ�,54�(QDEOH ,54( 5�:

:KLOH�,54(�LV�DVVHUWHG��LQWHUUXSWV�IURP�WKH�FRPPRQ�VHFWLRQ�FDQ�DVVHUW�WKH�,54�
�SLQ�RQ�WKH�,3�EXV
FRQQHFWRU��:KLOH�,54(�LV�QHJDWHG��VXFK�LQWHUUXSWV�DUH�PDVNHG��&*65�,543�FDQQRW�EH�DVVHUWHG�ZKLOH
,54(�LV�QHJDWHG�

7KLV�ELW�GRHV�QRW�DIIHFW�LQWHUUXSWV�IURP�HLWKHU�WKH�$'&�RU�'$&�VHFWLRQV�

6HH�WKH�VHFWLRQ�RQ�LQWHUUXSWV�IRU�PRUH�GHWDLOV�
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��

Common General Status Register CGSR +02

�� �� �� �� �� �� � � � � � � � � � � %LW
� � � � � � � � 67� 67� � ,3�� +:( 5'< � ,543 5HDG
; ; ; ; ; ; ; ; ; ; ; ; +:( ; ; ; :ULWH
� � � � � � � � 67� 67� � ,3�� � � � � 5HVHW

7KH�&*65�VKRZV�WKH�VWDWXV�RI�SDUWV�RI�WKH�,QGXVWU\3DFN�WKDW�DUH�QRW�VSHFLILF�WR�HLWKHU�WKH�$'&�RU�'$&
VHFWLRQV�

� 6WUREH���6WDWH 67� 5

7KLV�ELW�LV�D�RQH�LI�WKH�H[WHUQDO�6WUREH���SLQ�LV�DVVHUWHG��ORZ�YROWDJH���,W�LV�]HUR�RWKHUZLVH��7KLV�ELW�VKRZV
WKH�LQVWDQWDQHRXV�VWDWH�RI�WKH�SLQ�DQG�FDQQRW�EH�XVHG�WR�GHWHFW�SXOVHV�

� 6WUREH���6WDWH 67� 5

7KLV�ELW�LV�D�RQH�LI�WKH�H[WHUQDO�6WUREH���SLQ�LV�DVVHUWHG��ORZ�YROWDJH���,W�LV�]HUR�RWKHUZLVH��7KLV�ELW�VKRZV
WKH�LQVWDQWDQHRXV�VWDWH�RI�WKH�SLQ�DQG�FDQQRW�EH�XVHG�WR�GHWHFW�SXOVHV�

� ���0+]�,3�%XV�&ORFN ,3�� 5

7KLV�ELW�LV�RQH�LI�WKH�,QGXVWU\3DFN�LV�SOXJJHG�LQWR�D����0+]�EXV�,W�LV�]HUR�LI�WKH�,QGXVWU\3DFN�LV�SOXJJHG
LQWR�DQ���0+]�EXV�

� +DUGZDUH�(UURU +:( 5�:

7KLV�ELW�LV�RQH�LI�WKH�,QGXVWU\3DFN�KDV�GHWHFWHG�D�KDUGZDUH�HUURU��,W�LV�]HUR�RWKHUZLVH��$�KDUGZDUH�HUURU
PD\�EH�JHQHUDWHG�LI�WKH�DQDORJ�VHFWLRQ�VXSSO\�LV�PLVVLQJ�RU�EHORZ���9��LI�RQH�RI�WKH�UHJXODWRUV�IDLOV��RU�LI
RQH�RI�WKH�FRQYHUWHUV�GRHV�QRW�FRPSOHWH�D�FRQYHUVLRQ��$�KDUGZDUH�HUURU�ZLOO�UHVXOW�LQ�WKH�,QGXVWU\3DFN
JRLQJ�QRW�5HDG\��6HH�WKH�GHVFULSWLRQ�RI�WKH�5HDG\�ELW�EHORZ�

7R�UHVHW�WKLV�ELW��ZULWH�LW�ZLWK�D�RQH��:ULWLQJ�LW�ZLWK�D�]HUR�KDV�QR�HIIHFW��,I�WKH�VRXUFH�RI�WKH�HUURU�LV�VWLOO
SUHVHQW��WKH�ELW�ZLOO�EH�VHW�DJDLQ�LPPHGLDWHO\��6HH�WKH�VHFWLRQ�RQ�(UURU�6WDWHV�IRU�PRUH�LQIRUPDWLRQ�

� 5HDG\ 5'< 5

7KLV�ELW�LV�RQH�LI�WKH�,QGXVWU\3DFN�LV�UHDG\��,W�LV�]HUR�RWKHUZLVH��7KH�,QGXVWU\3DFN�ZLOO�EH�UHDG\�DV�ORQJ�DV
DQ\�GHWHFWHG�KDUGZDUH�HUURUV�KDYH�EHHQ�DFNQRZOHGJHG�E\�ZULWLQJ�WKH�+:(�ELW�ZLWK�D�RQH�

� &RPPRQ�6HFWLRQ�,54�3HQGLQJ ,543 5

,543�DVVHUWHG�LQGLFDWHV�WKDW�WKH�&RPPRQ�VHFWLRQ�KDV�LWV�LQWHUUXSWV�HQDEOHG�DQG�LV�DVVHUWLQJ�WKH�,54�

SLQ�RQ�WKH�,3�EXV�FRQQHFWRU��,543�QHJDWHG�LQGLFDWHV�WKDW�WKH�&RPPRQ�VHFWLRQ�LV�QRW�FRQWULEXWLQJ�WR�WKH
VWDWXV�RI�WKH�,54�
�SLQ��,543�FDQQRW�EH�DVVHUWHG�ZKLOH�&*&5�,54(�LV�QHJDWHG�

7KLV�ELW�GRHV�QRW�UHIOHFW�LQWHUUXSWV�IURP�HLWKHU�WKH�$'&�RU�'$&�VHFWLRQV�

6HH�WKH�VHFWLRQ�RQ�LQWHUUXSWV�IRU�PRUH�GHWDLOV�
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��

Common Interrupt Control Register CICR +04

�� �� �� �� �� �� � � � � � � � � � � %LW
� � � � � /5'< � � (67� (67� � � (+:( (5'< � � 5HDG
; ; ; ; ; ; ; ; (67� (67� ; ; (+:( (5'< ; ; :ULWH
� � � � � � � � � � � � � � � � 5HVHW

7KH�&,&5�FRQWUROV�WKH�LQGLYLGXDO�LQWHUUXSW�VRXUFHV�LQ�WKH�&RPPRQ�VHFWLRQ�

�� 3RODULW\�5HDG\�,54 /5'< 5�:

:KHQ�]HUR�VHOHFWV�WKH�DVVHUWLRQ�RI�WKH�5HDG\�'DWD�ELW�DV�VHWWLQJ�WKH�5HDG\�,54�ODWFK��:KHQ�RQH��VHOHFWV
WKH�QHJDWLRQ�RI�WKH�5HDG\�'DWD�ELW�DV�VHWWLQJ�WKH�5HDG\�,54�ODWFK��7KLV�ELW�FDQ�EH�SURJUDPPHG�E\
LQWHUUXSW�URXWLQHV�VR�WKDW�LQWHUUXSWV�FDQ�EH�JHQHUDWHG�RQ�ERWK�WUDQVLWLRQV�

� (QDEOH�6WUREH��,54 (67� 5�:

:KHQ�]HUR��SUHYHQWV�WKH�VWDWH�RI�WKH�3HQGLQJ�6WUREH��ELW�IURP�FRQWULEXWLQJ�WR�WKH�$'&�LQWHUUXSW��:KHQ
RQH��SHUPLWV�WKH�VWDWH�RI�WKH�3HQGLQJ�6WUREH��ELW�WR�FRQWULEXWH�WR�WKH�$'&�LQWHUUXSW�

� (QDEOH�6WUREH��,54 (67� 5�:

:KHQ�]HUR��SUHYHQWV�WKH�VWDWH�RI�WKH�3HQGLQJ�6WUREH��ELW�IURP�FRQWULEXWLQJ�WR�WKH�$'&�LQWHUUXSW��:KHQ
RQH��SHUPLWV�WKH�VWDWH�RI�WKH�3HQGLQJ�6WUREH��ELW�WR�FRQWULEXWH�WR�WKH�$'&�LQWHUUXSW�

� (QDEOH�+DUGZDUH�(UURU�,54 (+:( 5�:

:KHQ�]HUR��SUHYHQWV�WKH�VWDWH�RI�WKH�3HQGLQJ�+DUGZDUH�(UURU�ELW�IURP�FRQWULEXWLQJ�WR�WKH�$'&
LQWHUUXSW��:KHQ�RQH��SHUPLWV�WKH�VWDWH�RI�WKH�3HQGLQJ�+DUGZDUH�(UURU�ELW�WR�FRQWULEXWH�WR�WKH�$'&
LQWHUUXSW�

� (QDEOH�5HDG\�,54 (5'< 5�:

:KHQ�]HUR��SUHYHQWV�WKH�VWDWH�RI�WKH�3HQGLQJ�5HDG\�ELW�IURP�FRQWULEXWLQJ�WR�WKH�$'&�LQWHUUXSW��:KHQ
RQH��SHUPLWV�WKH�VWDWH�RI�WKH�3HQGLQJ�5HDG\�ELW�WR�FRQWULEXWH�WR�WKH�$'&�LQWHUUXSW
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��

Common Interrupt Status Register CISR +06

�� �� �� �� �� �� � � � � � � � � � � %LW
'67� '67� � � '+:( '5'< � � 367� 367� � � 3+:( 35'< � � 5HDG
; ; ; ; ; ; ; ; 367� 367� ; ; 3+:( 35'< ; ; :ULWH
� � � � � � � � � � � � � � � � 5HVHW

7KH�&,65�JLYH�DFFHVV�WR�WKH�IOLS�IORSV�IRU�WKH�LQGLYLGXDO�LQWHUUXSW�VRXUFHV�LQ�WKH�&RPPRQ�VHFWLRQ�

�� 'DWD�6WUREH��,54 '67� 5

3XOVHG�WR�D�RQH�EULHIO\�ZKHQ�WKH�6WUREH��VLJQDO�LQ�WKH�&RPPRQ�*HQHUDO�6WDWXV�5HJLVWHU�LV�DVVHUWHG��7KH
SXOVH�LV�VR�EULHI�DV�WR�EH�LQYLVLEOH�WR�VRIWZDUH��WKHUHIRUH�DOZD\V�UHDGV�DV�]HUR��7KH�SXOVH�LV�VXIILFLHQW�WR�VHW
WKH�6WUREH��LQWHUUXSW�IOLS�IORS��VR�WKH�3HQGLQJ�6WUREH��ELW�PD\�EH�XVHG�WR�GHWHFW�DVVHUWLRQV�RI�WKH�6WUREH�
VLJQDO�

�� 'DWD�6WUREH��,54 '67� 5

3XOVHG�WR�D�RQH�EULHIO\�ZKHQ�WKH�6WUREH��VLJQDO�LQ�WKH�&RPPRQ�*HQHUDO�6WDWXV�5HJLVWHU�LV�DVVHUWHG��7KH
SXOVH�LV�VR�EULHI�DV�WR�EH�LQYLVLEOH�WR�VRIWZDUH��WKHUHIRUH�DOZD\V�UHDGV�DV�]HUR��7KH�SXOVH�LV�VXIILFLHQW�WR�VHW
WKH�6WUREH��LQWHUUXSW�IOLS�IORS��VR�WKH�3HQGLQJ�6WUREH��ELW�PD\�EH�XVHG�WR�GHWHFW�DVVHUWLRQV�RI�WKH�6WUREH�
VLJQDO�

�� 'DWD�+DUGZDUH�(UURU�,54 '+:( 5

5HIOHFWV�WKH�VWDWH�RI�WKH�+DUGZDUH�(UURU�VLJQDO�LQ�WKH�&RPPRQ�*HQHUDO�6WDWXV�5HJLVWHU��:KLOH�RQH��WKH
+DUGZDUH�(UURU�,54�ODWFK�LV�UHSHDWHGO\�VHW�

�� 'DWD�5HDG\�,54 '5'< 5

5HIOHFWV�WKH�VWDWH�RI�WKH�5HDG\�VLJQDO�LQ�WKH�&RPPRQ�*HQHUDO�6WDWXV�5HJLVWHU��:KLOH�RQH��WKH�5HDG\�,54
ODWFK�LV�UHSHDWHGO\�VHW�

� 3HQGLQJ�6WUREH���,54 367� 5�:

5HIOHFWV�WKH�VWDWH�RI�WKH�6WUREH��LQWHUUXSW�IOLS�IORS��ZKHUH�RQH�LQGLFDWHV�DQ�LQWHUUXSW�FRQGLWLRQ��6LQFH�WKH
SRODULW\�RI�WKLV�LQWHUUXSW�LV�KDUG�ZLUHG�WR����DQG�WKH�GDWD�VRXUFH�LV�D�SXOVH��WKLV�ELW�LV�VHW�RQFH�HDFK�WLPH�WKH
6WUREH��VLJQDO�LV�DVVHUWHG��,I�ZULWWHQ�ZLWK�RQH��WKH�IOLS�IORS�LV�UHVHW��,I�ZULWWHQ�ZLWK�]HUR��QRWKLQJ�KDSSHQV�

� 3HQGLQJ�6WUREH���,54 367� 5�:

5HIOHFWV�WKH�VWDWH�RI�WKH�6WUREH��LQWHUUXSW�IOLS�IORS��ZKHUH�RQH�LQGLFDWHV�DQ�LQWHUUXSW�FRQGLWLRQ��6LQFH�WKH
SRODULW\�RI�WKLV�LQWHUUXSW�LV�KDUG�ZLUHG�WR����DQG�WKH�GDWD�VRXUFH�LV�D�SXOVH��WKLV�ELW�LV�VHW�RQFH�HDFK�WLPH�WKH
6WUREH��VLJQDO�LV�DVVHUWHG��,I�ZULWWHQ�ZLWK�RQH��WKH�IOLS�IORS�LV�UHVHW��,I�ZULWWHQ�ZLWK�]HUR��QRWKLQJ�KDSSHQV�

� 3HQGLQJ�+DUGZDUH�(UURU��,54 3+:( 5�:

5HIOHFWV�WKH�VWDWH�RI�WKH�+DUGZDUH�(UURU�LQWHUUXSW�IOLS�IORS��ZKHUH�RQH�LQGLFDWHV�DQ�LQWHUUXSW�FRQGLWLRQ�
6LQFH�WKH�GDWD�VRXUFH�LV�D�OHYHO��WKLV�ELW�LV�VHW�UHSHDWHGO\�DV�ORQJ�DV�WKH�GDWD�VRXUFH�LV�DVVHUWHG��,I�ZULWWHQ
ZLWK�RQH�ZLWK�WKH�VRXUFH�QHJDWHG��WKH�IOLS�IORS�LV�UHVHW��,I�ZULWWHQ�ZLWK�]HUR��QRWKLQJ�KDSSHQV�
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��

� 3HQGLQJ�5HDG\��,54 35'< 5�:

5HIOHFWV�WKH�VWDWH�RI�WKH�5HDG\�LQWHUUXSW�IOLS�IORS��ZKHUH�RQH�LQGLFDWHV�DQ�LQWHUUXSW�FRQGLWLRQ��6LQFH�WKH
GDWD�VRXUFH�LV�D�OHYHO��WKLV�ELW�LV�VHW�UHSHDWHGO\�DV�ORQJ�DV�WKH�GDWD�VRXUFH�LV�RQH��DVVHUWHG�RU�QHJDWHG��DV
VHOHFWHG�E\�WKH�SRODULW\�ELW���,I�ZULWWHQ�ZLWK�RQH�ZLWK�WKH�VRXUFH�]HUR�RQH��QHJDWHG�RU�DVVHUWHG��DV�VHOHFWHG
E\�WKH�SRODULW\�ELW���WKH�IOLS�IORS�LV�UHVHW��,I�ZULWWHQ�ZLWK�]HUR��QRWKLQJ�KDSSHQV�
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��

Common Interrupt Vector Register CIVR +0a

�� �� �� �� �� �� � � � � � � � � � � %LW
7(67�86( 9(&725 6285&( 5HDG
7(67�86( 9(&725 ; ; :ULWH

� � � � � � � � � � � � � � � � 5HVHW

7KH�&,95�VXSSOLHV�D�XVHU�SURJUDPPDEOH�YHFWRU�GXULQJ�LQWHUUXSW�DFNQRZOHGJH�F\FOHV�

)ROORZLQJ�D�UHVHW�WKH�UHJLVWHU�UHDGV�����)��WKH�0RWRUROD�8QLQLWLDOL]HG�,QWHUUXSW�YHFWRU��$OO�VL[WHHQ�ELWV�DUH
UHDG�ZULWH��)ROORZLQJ�WKH�ILUVW�LQWHUUXSW��WKH�ORZHU�WZR�ELWV�HQFRGH�WKH�LQWHUUXSW�VRXUFH�DQG�DUH�UHDG�RQO\�

����� 7HVW�%LWV 7(67�86( 5�:

7KH�7HVW�%LWV�DUH�UHDG�ZULWH��7KH\�KDYH�QR�LQWHUQDO�IXQFWLRQ�DQG�PD\�EH�XVHG�WR�KHOS�WHVW�WKH�GDWD�EXV�

���� 9HFWRU 9(&725 5�:

7KH�9HFWRU�ELWV�VXSSO\�WKH�XSSHU�VL[�ELWV�RI�WKH�LQWHUUXSW�YHFWRU�WR�WKH�&38�GXULQJ�DQ�LQWHUUXSW
DFNQRZOHGJH�F\FOH��7KH�ORZHU�WZR�ELWV�RI�WKH�YHFWRU�HQFRGH�WKH�LQWHUUXSW�VRXUFH��VR�DUH�QRW�XQGHU�WKH
SURJUDPPHU·V�FRQWURO�

���� ,QWHUUXSW�6RXUFH 6285&( 5

3ULRU�WR�WKH�ILUVW�LQWHUUXSW��WKH�,QWHUUXSW�6RXUFH�ELWV�DUH�UHDG�ZULWH�ELWV��)ROORZLQJ�WKH�ILUVW�LQWHUUXSW��WKH
,QWHUUXSW�6RXUFH�ELWV�HQFRGH�WKH�LQWHUUXSW�VRXUFH��DV�EHORZ�

6285&( ,QWHUUXSW�6RXUFH
�� &RPPRQ��KLJKHVW�SULRULW\�
�� �XQXVHG�
�� $'&
�� '$&��ORZHVW�SULRULW\�

$�VRXUFH�ZLWK�D�KLJKHU�SULRULW\�ZLOO�WKRVH�ZLWK�ORZHU�SULRULWLHV��UHVXOWLQJ�LQ�D�GLIIHUHQW�YHFWRU��7KH
&RPPRQ�VHFWLRQ�RI�WKLV�,QGXVWU\3DFN�KDV�QR�LQWHUUXSWV��VR�VRXUFH����ZLOO�QHYHU�EH�HQFRGHG�

6HH�WKH�VHFWLRQ�RQ�LQWHUUXSWV�IRU�PRUH�GHWDLOV�
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��

Common Configuration Control and Status Register CCCSR +10

�� �� �� �� �� �� � � � � � � � � � � %LW
� � � 6,=( � � � � � � � &( 5HDG
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; &( :ULWH
� � � � � � � � � � � � � � � � 5HVHW

7KH�&&&65�SURYLGHV�DFFHVV�WR�WKH�RQ�ERDUG�((3520��7KH�((3520�VWRUHV�FRQILJXUDWLRQ
LQIRUPDWLRQ��QRWDEO\�FDOLEUDWLRQ�FRHIILFLHQWV�

����� &RQILJXUDWLRQ�$UHD�6L]H 6,=( 5

7KH�6,=(�ILHOG�HQFRGHV�WKH�VL]H�RI�WKH�VWRUDJH�GHYLFH�LQ�E\WHV��,W�LV�KDUG�ZLUHG�WR��������ELQDU\�IRU����
LQGLFDWLQJ�WKDW�WKHUH�DUH�����E\WHV�RI�VWRUDJH�LQ�WKH�((3520�

� &RQILJXUDWLRQ�(QDEOH &( 5�:

&(�FRQWUROV�WKH�VWDUW�DQG�HQG�RI�FRPPXQLFDWLRQ�ZLWK�WKH�VHULDO�((3520��(DFK�FRPPDQG�VWDUWV�ZLWK
&(�DVVHUWHG�DQG�HQGV�ZLWK�&(�QHJDWHG��&(�PD\�EH�QHJDWHG�DW�DQ\�WLPH�GXULQJ�D�FRPPDQG�WR�DERUW�WKH
FRPPDQG��(DFK�FRPPDQG�PD\�SDVV�VL[WHHQ�ELWV�RI�GDWD�

6HH�WKH�VHFWLRQ�RQ�&RQILJXUDWLRQ�'DWD�IRU�PRUH�GHWDLOHG�LQIRUPDWLRQ�
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��

Common Configuration Data Register CCDR +12

�� �� �� �� �� �� � � � � � � � � � � %LW
� � � � � � � � � � � � � � � &' 5HDG
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; &' :ULWH
� � � � � � � � � � � � � � � � 5HVHW

7KH�&&'5�WUDQVIHUV�GDWD�WR�DQG�IURP�WKH�RQ�ERDUG�((3520��7KH�((3520�VWRUHV�FRQILJXUDWLRQ
LQIRUPDWLRQ��QRWDEO\�FDOLEUDWLRQ�FRHIILFLHQWV��:KHQHYHU�WKH�UHJLVWHU�LV�ZULWWHQ�RU�UHDG��RQ�ERDUG�ORJLF
JHQHUDWHV�D�FORFN�VLJQDO�ZLWK�WKH�FRUUHFW�WLPLQJ�IRU�WKH�((3520��VR�QR�GHOD\V�DUH�QHFHVVDU\��$FFHVVHV�WR
WKH�GDWD�UHJLVWHU�WDNH�RQH�PLFURVHFRQG�HDFK�GXH�WR�WKH�WLPLQJ�UHTXLUHPHQWV�RI�WKH�((3520�GHYLFH�

� &RQILJXUDWLRQ�'DWD &' 5�:

:KHQ�ZULWWHQ��WKH�GDWD�LQ�WKH�&'�ELW�LV�SDVVHG�WR�WKH�((3520��:KHQ�UHDG��GDWD�LV�SDVVHG�IURP�WKH
((3520�WR�WKH�&38��8VHG�LQ�FRQMXQFWLRQ�ZLWK�&&&65�&(��WKH�&'�ELW�SDVVHV�FRPPDQGV��DGGUHVVHV�
DQG�GDWD�WR�DFFRPSOLVK�UHDGLQJ��ZULWLQJ��ORFNLQJ��DQG�XQORFNLQJ�RI�WKH�((3520�

'XULQJ�ZULWH�RSHUDWLRQV��WKH�&'�ELW�UHIOHFWV�WKH�((3520�EXV\�VWDWXV��7KH�((3520�LV�EXV\�LI�&'�LV
QHJDWHG�

6HH�WKH�VHFWLRQ�RQ�&RQILJXUDWLRQ�'DWD�IRU�PRUH�GHWDLOHG�LQIRUPDWLRQ�
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Common Test Address Register CTAR +1c

�� �� �� �� �� �� � � � � � � � � � � %LW
� � � � � � � � � � � � � � � � 5HDG
� � � � � � � � � � � � � � � � :ULWH
� � � � � � � � � � � � � � � � 5HVHW

7KH�&7$5�JLYHV�DFFHVV�WR�WHVW�IXQFWLRQV�EXLOW�LQWR�WKH�,QGXVWU\�3DFN�

)RU�QRUPDO�RSHUDWLRQ�WKLV�UHJLVWHU�PXVW�QRW�EH�FKDQJHG�IURP�LWV�GHIDXOW�YDOXH�RI��[�����
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Common Test Data Register CTDR +1e

�� �� �� �� �� �� � � � � � � � � � � %LW
� � � � � � � � � � � � � � � � 5HDG
� � � � � � � � � � � � � � � � :ULWH
� � � � � � � � � � � � � � � � 5HVHW

7KH�&7'5�JLYHV�DFFHVV�WR�WHVW�IXQFWLRQV�EXLOW�LQWR�WKH�,QGXVWU\�3DFN�

7KLV�UHJLVWHU�ZRUNV�LQ�FRQMXQFWLRQ�ZLWK�WKH�&7$5�WR�SURYLGH�VRIWZDUH�DFFHVV�WR�WHVW�IXQFWLRQV�EXLOW�LQWR
WKH�,QGXVWU\3DFN�

)RU�QRUPDO�RSHUDWLRQ�WKLV�UHJLVWHU�PXVW�QRW�EH�FKDQJHG�IURP�LWV�GHIDXOW�YDOXH�RI��[�����
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ADC General Control Register AGCR +20

�� �� �� �� �� �� � � � � � � � � � � %LW
� � � � 676� 676� � � � � � &6 66 ,54( 5HDG
; ; ; ; 676� 676� ; ; ; ; ; &6 66 ,54( :ULWH
� � � � � � � � � � � � � � � � 5HVHW

7KH�$*&5�FRQWUROV�SDUWV�RI�WKH�,QGXVWU\3DFN�WKDW�DUH�VSHFLILF�WR�WKH�$'&�VHFWLRQ�

������ 6WUREH��6HOHFW 676� 5�:

7KHVH�WZR�ELWV�FRQWURO�WKH�DXWRPDWLF�JHQHUDWLRQ�RI�SXOVHV�RQ�WKH�H[WHUQDO�6WUREH��VLJQDO�E\�WKH�$'&
WLPHU��$'&�WULJJHU��DQG�$'&�FRQYHUVLRQV��7KH�ELWV�VHOHFW�WKH�VRXUFH�DV�EHORZ�

676 3XOVH�6HOHFWLRQ
�� 1RWKLQJ��GHIDXOW�
�� $'&�7ULJJHU�DVVHUWHG
�� $'&�68�DVVHUWHG
�� $'&�7LPHU�EHFDPH�]HUR

2QFH�SXOVH�RI�DSSUR[LPDWHO\�����QV�GXUDWLRQ�LV�RXWSXW�HDFK�WLPH�WKH�FRQGLWLRQ�EHFRPHV�WUXH�

���� 6WUREH��6HOHFW 676� 5�:

7KHVH�WZR�ELWV�FRQWURO�WKH�DXWRPDWLF�JHQHUDWLRQ�RI�SXOVHV�RQ�WKH�H[WHUQDO�6WUREH��VLJQDO�E\�WKH�$'&
WLPHU��$'&�WULJJHU��DQG�$'&�FRQYHUVLRQV��7KH�ELWV�VHOHFW�WKH�VRXUFH�DV�IRU�6WUREH��

� &KDQQHO�6XEVHW &6 5�:

:KLOH�&6�LV�RQH��RQO\�GDWD�IURP�FRQYHUWHUV�HQDEOHG�E\�ELWV�LQ�WKH�$'&�&RQYHUWHU�&RQWURO�5HJLVWHU�/RZ
LV�ZULWWHQ�LQWR�WKH�$'&�'35$0��'LVDEOHG�FRQYHUWHUV�SURGXFH�QR�GDWD�DQG�WKH�PXOWLSOH[HUV�DUH�QRW
VZHSW�DFURVV�DOO�WKH�FKDQQHOV��8S�WR�ILYH�FKDQQHOV�FDQ�EH�FRQYHUWHG��7KLV�LV�&KDQQHO�6XEVHW�PRGH�

:KLOH�&6�LV�]HUR��WKH�UHVHW�VWDWH���GDWD�IURP�DOO�FRQYHUWHUV�LV�ZULWWHQ�LQWR�WKH�$'&�'35$0�UHJDUGOHVV�RI
WKH�FRQWHQWV�RI�WKH�$&&5/��7KH�PXOWLSOH[HU�LV�VZHSW�DFURVV�DOO�LQSXWV�WR�FRQYHUW�DOO�IRUW\�FKDQQHOV��7KLV
LV�$OO�&KDQQHOV�PRGH�

� 6LQJOH�6KRW 66 5�:

:KLOH�66�LV�RQH��$'&�FRQYHUVLRQV�FDQ�EH�VWDUWHG�RQO\�E\�WKH�DVVHUWLRQ�RI�WKH�$'&�WULJJHU��7KLV�LV�6LQJOH�
6KRW�PRGH��:KLOH�66�LV�]HUR��FRQYHUVLRQV�RFFXU�FRQWLQXRXVO\��UHJDUGOHVV�RI�WKH�VWDWH�RI�WKH�$'&�WULJJHU�
7KLV�LV�&RQWLQXRXV�PRGH��6ZLWFKLQJ�PRGHV�DXWRPDWLFDOO\�VWDUWV�RU�VWRSV�FRQYHUVLRQV�

� $'&�6HFWLRQ�,54�(QDEOH ,54( 5�:

:KLOH�,54(�LV�DVVHUWHG��LQWHUUXSWV�IURP�WKH�$'&�VHFWLRQ�FDQ�DVVHUW�WKH�,54�
�SLQ�RQ�WKH�,3�EXV
FRQQHFWRU��:KLOH�,54(�LV�QHJDWHG��VXFK�LQWHUUXSWV�DUH�PDVNHG��$*65�,543�FDQQRW�EH�DVVHUWHG�ZKLOH
,54(�LV�QHJDWHG�

7KLV�ELW�GRHV�QRW�DIIHFW�LQWHUUXSWV�IURP�HLWKHU�WKH�&RPPRQ�RU�'$&�VHFWLRQV�

6HH�WKH�VHFWLRQ�RQ�LQWHUUXSWV�IRU�PRUH�GHWDLOV�
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ADC General Status Register AGSR +22

�� �� �� �� �� �� � � � � � � � � � � %LW
� '35 � :,'7+ '$ 68 � � � � 76 ,543 5HDG
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; :ULWH
� � � � � � � � '$ 68 � � � � 76 � 5HVHW

7KH�$*65�VKRZV�WKH�VWDWXV�RI�SDUWV�RI�WKH�,QGXVWU\3DFN�WKDW�DUH�VSHFLILF�WR�WKH�$'&�VHFWLRQ�

�� 'XDO�3RUW�5$0 '35 5

7KLV�ELW�LV�RQH�LI�'35$0�H[LVWV�LQ�WKH�$'&�VHFWLRQ��]HUR�RWKHUZLVH��7KLV�,QGXVWU\3DFN�KDV�QR�'35$0
LQ�WKH�$'&�VHFWLRQ��VR�WKLV�ELW�LV�KDUG�ZLUHG�WR�]HUR�

����� $'&�'DWD�:LGWK :,'7+ 5

7KH�$'&�'DWD�:LGWK�H[SUHVVHV�WKH�ZLGWK�RI�WKH�$'&�GDWD�LQ�ELWV��7KLV�,QGXVWU\3DFN�UHDGV�D�FRQVWDQW
ELQDU\��������WZHOYH�

� 'DWD�$FFHVV '$ 5

'DWD�$FFHVV�LV�DVVHUWHG�ZKHQ�WKH�ODVW�$'&�LQ�WKH�FRQYHUVLRQ�F\FOH�KDV�ZULWWHQ�LWV�GDWD�LQWR�WKH�),)2�DQG
QHJDWHG�ZKHQ�WKH�ILUVW�RI�WKH�QH[W�F\FOH�LV�DERXW�WR�GR�VR��7KLV�VLJQDO�PD\�EH�YHU\�VKRUW�LQGHHG�DQG�PD\
QHYHU�EH�YLVLEOH�WR�D�&38�LQ�WKLV�ORFDWLRQ��)RU�WKLV�UHDVRQ�D�ODWFKHG�YHUVLRQ�LV�DYDLODEOH�LQ�WKH�$,65��'$�LV
QRW�JHQHUDWHG�ZKHQ�DOO�FRQYHUWHUV�DUH�GLVDEOHG�E\�WKH�$&&5/�ZKHQ�WKH�$'&�LV�LQ�&KDQQHO�6XEVHW�PRGH�

6HH�WKH�VHFWLRQ�RQ�DQDORJ�LQSXW�DQG�RXWSXW�IRU�PRUH�LQIRUPDWLRQ�

� 6DPSOH�8SGDWH 68 5

6DPSOH�8SGDWH�LV�DVVHUWHG�ZKHQ�WKH�ILUVW�$'&�LQSXW�LQ�WKH�FRQYHUVLRQ�VHW�VDPSOHV�WKH�LQSXW�GDWD�DQG
QHJDWHG�DIWHU�WKH�ODVW��,W�UHSUHVHQWV�WKH�WLPH�GXULQJ�ZKLFK�LQSXWV�DUH�EHLQJ�VDPSOHG��7KLV�VLJQDO�PD\�EH
YHU\�VKRUW�LQGHHG�DQG�PD\�QHYHU�EH�YLVLEOH�WR�D�&38�LQ�WKLV�ORFDWLRQ��)RU�WKLV�UHDVRQ�D�ODWFKHG�YHUVLRQ�LV
DYDLODEOH�LQ�WKH�$,65��68�LV�QRW�JHQHUDWHG�ZKHQ�DOO�FRQYHUWHUV�DUH�GLVDEOHG�E\�WKH�$&&5/�ZKHQ�WKH�$'&
LV�LQ�&KDQQHO�6XEVHW�PRGH�

6HH�WKH�VHFWLRQ�RQ�DQDORJ�LQSXW�DQG�RXWSXW�IRU�PRUH�LQIRUPDWLRQ�

� 7ULJJHU�6WDWH 76 5

7KLV�ELW�LV�RQH�LI�WKH�$'&�7ULJJHU�LV�DVVHUWHG��]HUR�RWKHUZLVH��,W�LGHQWLFDO�WR�WKH�76�ELW�LQ�WKH�$765�

� $'&�6HFWLRQ�,54�3HQGLQJ ,543 5

,543�DVVHUWHG�LQGLFDWHV�WKDW�WKH�$'&�VHFWLRQ�KDV�LWV�LQWHUUXSWV�HQDEOHG�DQG�LV�DVVHUWLQJ�WKH�,54�
�SLQ�RQ
WKH�,3�EXV�FRQQHFWRU��,543�QHJDWHG�LQGLFDWHV�WKDW�WKH�$'&�VHFWLRQ�LV�QRW�FRQWULEXWLQJ�WR�WKH�VWDWXV�RI
WKH�,54�
�SLQ��,543�FDQQRW�EH�DVVHUWHG�ZKLOH�$*&5�,54(�LV�QHJDWHG�

7KLV�ELW�GRHV�QRW�UHIOHFW�LQWHUUXSWV�IURP�HLWKHU�WKH�&RPPRQ�RU�'$&�VHFWLRQV�

6HH�WKH�VHFWLRQ�RQ�LQWHUUXSWV�IRU�PRUH�GHWDLOV�
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ADC IRQ Control Register AICR +24

�� �� �� �� �� �� � � � � � � � � � � %LW
� � � � � � � � ('$ (68 � � � (7,0 (75* � 5HDG
; ; ; ; ; ; ; ; ('$ (68 ; ; ; (7,0 (75* ; :ULWH
� � � � � � � � � � � � � � � � 5HVHW

7KH�$,&5�FRQWUROV�WKH�LQGLYLGXDO�LQWHUUXSW�VRXUFHV�LQ�WKH�$'&�VHFWLRQ�

)RU�PRUH�LQIRUPDWLRQ��VHH�WKH�VHFWLRQV�RQ�DQDORJ�LQSXW��WKH�$'&�WLPHU��WKH�$'&�WULJJHU��DQG�LQWHUUXSWV�

� (QDEOH�$'&�'$�,54 ('$ 5�:

:KHQ�]HUR��SUHYHQWV�WKH�VWDWH�RI�WKH�3HQGLQJ�'DWD�$FFHVV�ELW�IURP�FRQWULEXWLQJ�WR�WKH�$'&�LQWHUUXSW�
:KHQ�RQH��SHUPLWV�WKH�VWDWH�RI�WKH�3HQGLQJ�'DWD�$FFHVV�ELW�WR�FRQWULEXWH�WR�WKH�$'&�LQWHUUXSW�

� (QDEOH�$'&�68�,54 (68 5�:

:KHQ�]HUR��SUHYHQWV�WKH�VWDWH�RI�WKH�3HQGLQJ�6DPSOH�8SGDWH�ELW�IURP�FRQWULEXWLQJ�WR�WKH�$'&�LQWHUUXSW�
:KHQ�RQH��SHUPLWV�WKH�VWDWH�RI�WKH�3HQGLQJ�6DPSOH�8SGDWH�ELW�WR�FRQWULEXWH�WR�WKH�$'&�LQWHUUXSW�

� (QDEOH�$'&�7LPHU�,54 (7,0 5�:

:KHQ�]HUR��SUHYHQWV�WKH�VWDWH�RI�WKH�3HQGLQJ�$'&�7LPHU�%HFDPH�=HUR�ELW�IURP�FRQWULEXWLQJ�WR�WKH
$'&�LQWHUUXSW��:KHQ�RQH��SHUPLWV�WKH�VWDWH�RI�WKH�3HQGLQJ�$'&�7LPHU�%HFDPH�=HUR�ELW�WR�FRQWULEXWH
WR�WKH�$'&�LQWHUUXSW�

� (QDEOH�$'&�7ULJJHU�,54 (75* 5�:

:KHQ�]HUR��SUHYHQWV�WKH�VWDWH�RI�WKH�3HQGLQJ�$'&�7ULJJHU�ELW�IURP�FRQWULEXWLQJ�WR�WKH�$'&�LQWHUUXSW�
:KHQ�RQH��SHUPLWV�WKH�VWDWH�RI�WKH�3HQGLQJ�$'&�7ULJJHU�ELW�WR�FRQWULEXWH�WR�WKH�$'&�LQWHUUXSW�
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ADC IRQ Status Register AISR +26

�� �� �� �� �� �� � � � � � � � � � � %LW
''$ '68 � � � '7,0 '75* � 3'$ 368 � � � 37,0 375* � 5HDG
; ; ; ; ; ; ; ; 3'$ 368 ; ; ; 37,0 375* ; :ULWH
� � � � � � � � � � � � � � � � 5HVHW

7KH�$,65�JLYHV�DFFHVV�WR�WKH�IOLS�IORSV�IRU�WKH�LQGLYLGXDO�LQWHUUXSW�VRXUFHV�LQ�WKH�$'&�VHFWLRQ�

)RU�PRUH�LQIRUPDWLRQ��VHH�WKH�VHFWLRQV�RQ�DQDORJ�LQSXW��WKH�$'&�WLPHU��$'&�WULJJHU��DQG�LQWHUUXSWV�

�� 'DWD�$'&�'DWD�$FFHVV�,54 ''$ 5

3XOVHG�WR�D�RQH�EULHIO\�ZKHQ�WKH�'$�VLJQDO�LQ�WKH�$'&�*HQHUDO�&RQWURO�DQG�6WDWXV�5HJLVWHU�LV�DVVHUWHG�
7KH�SXOVH�LV�VR�EULHI�DV�WR�EH�LQYLVLEOH�WR�VRIWZDUH��WKHUHIRUH�DOZD\V�UHDGV�DV�]HUR��7KH�SXOVH�LV�VXIILFLHQW
WR�VHW�WKH�'DWD�$FFHVV�LQWHUUXSW�IOLS�IORS��VR�WKH�3HQGLQJ�$'&�'DWD�$FFHVV�ELW�PD\�EH�XVHG�WR�GHWHFW
DVVHUWLRQV�RI�WKH�'$�VLJQDO�

'$�LV�QRW�JHQHUDWHG�ZKHQ�DOO�FRQYHUWHUV�DUH�GLVDEOHG�E\�WKH�$&&5/�ZKHQ�WKH�$'&�LV�LQ�&KDQQHO�6XEVHW
PRGH�

�� 'DWD�$'&�6DPSOH�8SGDWH�,54 '68 5

3XOVHG�WR�D�RQH�EULHIO\�ZKHQ�WKH�68�VLJQDO�LQ�WKH�$'&�*HQHUDO�&RQWURO�DQG�6WDWXV�5HJLVWHU�LV�DVVHUWHG�
7KH�SXOVH�LV�VR�EULHI�DV�WR�EH�LQYLVLEOH�WR�VRIWZDUH��WKHUHIRUH�DOZD\V�UHDGV�DV�]HUR��7KH�SXOVH�LV�VXIILFLHQW
WR�VHW�WKH�6DPSOH�8SGDWH�LQWHUUXSW�IOLS�IORS��VR�WKH�3HQGLQJ�$'&�6DPSOH�8SGDWH�ELW�PD\�EH�XVHG�WR
GHWHFW�DVVHUWLRQV�RI�WKH�68�VLJQDO�

68�LV�QRW�JHQHUDWHG�ZKHQ�DOO�FRQYHUWHUV�DUH�GLVDEOHG�E\�WKH�$&&5/�ZKHQ�WKH�$'&�LV�LQ�&KDQQHO�6XEVHW
PRGH�

�� 'DWD�$'&�7LPHU�,54 '7,0 5

3XOVHG�WR�D�RQH�EULHIO\�ZKHQ�WKH�7=�VLJQDO�LQ�WKH�$'&�7LPHU�&RQWURO�DQG�6WDWXV�5HJLVWHU�LV�DVVHUWHG��7KH
SXOVH�LV�VR�EULHI�DV�WR�EH�LQYLVLEOH�WR�VRIWZDUH��WKHUHIRUH�DOZD\V�UHDGV�DV�]HUR��7KH�SXOVH�LV�VXIILFLHQW�WR�VHW
WKH�7LPHU�LQWHUUXSW�IOLS�IORS��VR�WKH�3HQGLQJ�$'&�7LPHU�ELW�PD\�EH�XVHG�WR�GHWHFW�DVVHUWLRQV�RI�WKH�7=
VLJQDO�

� 'DWD�$'&�7ULJJHU�,54 '75* 5

3XOVHG�WR�D�RQH�EULHIO\�ZKHQ�WKH�$'&�7ULJJHU�LV�DVVHUWHG��7KH�SXOVH�LV�VR�EULHI�DV�WR�EH�LQYLVLEOH�WR
VRIWZDUH��WKHUHIRUH�DOZD\V�UHDGV�DV�]HUR��7KH�SXOVH�LV�VXIILFLHQW�WR�VHW�WKH�7ULJJHU�LQWHUUXSW�IOLS�IORS��VR
WKH�3HQGLQJ�$'&�7ULJJHU�ELW�PD\�EH�XVHG�WR�GHWHFW�DVVHUWLRQV�RI�WKH�7ULJJHU�VLJQDO�

� 3HQGLQJ�$'&�'$�,54 3'$ 5�:

5HIOHFWV�WKH�VWDWH�RI�WKH�$'&�'DWD�$FFHVV�LQWHUUXSW�IOLS�IORS��ZKHUH�RQH�LQGLFDWHV�DQ�LQWHUUXSW�FRQGLWLRQ�
6LQFH�WKH�SRODULW\�RI�WKLV�LQWHUUXSW�LV�KDUG�ZLUHG�WR����DQG�WKH�GDWD�VRXUFH�LV�D�SXOVH��WKLV�ELW�LV�VHW�RQFH
HDFK�WLPH�WKH�'DWD�$FFHVV�VLJQDO�LV�DVVHUWHG��,I�ZULWWHQ�ZLWK�RQH��WKH�IOLS�IORS�LV�UHVHW��,I�ZULWWHQ�ZLWK�]HUR�
QRWKLQJ�KDSSHQV�
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� 3HQGLQJ�$'&�68�,54 368 5�:

5HIOHFWV�WKH�VWDWH�RI�WKH�$'&�6DPSOH�8SGDWH�LQWHUUXSW�IOLS�IORS��ZKHUH�RQH�LQGLFDWHV�DQ�LQWHUUXSW
FRQGLWLRQ��6LQFH�WKH�SRODULW\�RI�WKLV�LQWHUUXSW�LV�KDUG�ZLUHG�WR����DQG�WKH�GDWD�VRXUFH�LV�D�SXOVH��WKLV�ELW�LV
VHW�RQFH�HDFK�WLPH�WKH�6DPSOH�8SGDWH�VLJQDO�LV�DVVHUWHG��,I�ZULWWHQ�ZLWK�RQH��WKH�IOLS�IORS�LV�UHVHW��,I
ZULWWHQ�ZLWK�]HUR��QRWKLQJ�KDSSHQV�

� 3HQGLQJ�$'&�7LPHU�,54 37,0 5�:

5HIOHFWV�WKH�VWDWH�RI�WKH�$'&�7LPHU�LQWHUUXSW�IOLS�IORS��ZKHUH�RQH�LQGLFDWHV�DQ�LQWHUUXSW�FRQGLWLRQ��6LQFH
WKH�SRODULW\�RI�WKLV�LQWHUUXSW�LV�KDUG�ZLUHG�WR����DQG�WKH�GDWD�VRXUFH�LV�D�SXOVH��WKLV�ELW�LV�VHW�RQFH�HDFK�WLPH
WKH�7LPHU�(TXDOV�=HUR�VLJQDO�LV�DVVHUWHG��,I�ZULWWHQ�ZLWK�RQH��WKH�IOLS�IORS�LV�UHVHW��,I�ZULWWHQ�ZLWK�]HUR�
QRWKLQJ�KDSSHQV�

� 3HQGLQJ�$'&�7ULJJHU�,54 375* 5�:

5HIOHFWV�WKH�VWDWH�RI�WKH�$'&�7ULJJHU�LQWHUUXSW�IOLS�IORS��ZKHUH�RQH�LQGLFDWHV�DQ�LQWHUUXSW�FRQGLWLRQ��6LQFH
WKH�SRODULW\�RI�WKLV�LQWHUUXSW�LV�KDUG�ZLUHG�WR����DQG�WKH�GDWD�VRXUFH�LV�D�SXOVH��WKLV�ELW�LV�VHW�RQFH�HDFK�WLPH
WKH�7ULJJHU�LV�DVVHUWHG��,I�ZULWWHQ�ZLWK�RQH��WKH�IOLS�IORS�LV�UHVHW��,I�ZULWWHQ�ZLWK�]HUR��QRWKLQJ�KDSSHQV�
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ADC Converter Control Register Low ACCRL +2a

�� �� �� �� �� �� � � � � � � � � � � %LW
� � � � � � � � � � � &� &� &� &� &� 5HDG
; ; ; ; ; ; ; ; ; ; ; &� &� &� &� &� :ULWH
� � � � � � � � � � � � � � � � 5HVHW

7KH�$&&5/�FRQWUROV�WKH�IORZ�RI�GDWD�IURP�LQGLYLGXDO�$'&�FRQYHUWHUV�WR�WKH�$'&�'35$0�

:KHQ�WKH�$'&�VHFWLRQ�LV�RSHUDWLQJ�LQ�6LQJOH�6KRW�PRGH��WKH�$&&5/�FRQWUROV�WKH�IORZ�RI�GDWD�IURP
LQGLYLGXDO�$'&�FRQYHUWHUV�WR�WKH�'35$0��:KHQ�RSHUDWLQJ�LQ�&RQWLQXRXV�PRGH��WKLV�UHJLVWHU�LV�LJQRUHG�

���� &RQYHUWHU�Q�(QDEOH &Q 5�:

(DFK�ELW�FRQWUROV�RQH�FRQYHUWHU��&Q�FRQWUROV�$'&Q��,I�WKH�ELW�LV�D�RQH��GDWD�IURP�WKH�FRUUHVSRQGLQJ
FRQYHUWHU�LV�HQDEOHG��,I�LW�LV�]HUR��LW�LV�GLVDEOHG��'LVDEOLQJ�DOO�FRQYHUWHUV�ZLOO�SUHYHQW�DQ\�GDWD�EHLQJ�ZULWWHQ
LQWR�WKH�$'&�'35$0�

'$�DQG�68�DUH�QRW�JHQHUDWHG�ZKHQ�DOO�FRQYHUWHUV�DUH�GLVDEOHG�E\�WKH�$&&5/�ZKHQ�WKH�$'&�LV�LQ
&KDQQHO�6XEVHW�PRGH�

:ULWHV�WR�WKH�UHJLVWHU�DVVHUW�WKH�WULJJHU�LI�WKH�7&(�ELW�LQ�WKH�$765�LV�RQH�
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ADC Range Select Register ARSR +2c

�� �� �� �� �� �� � � � � � � � � � � %LW
56� 56� 56� 56� 5HDG
56� 56� 56� 56� :ULWH

� � � � � � � � � � � � � � � � 5HVHW

7KH�$565�VHOHFWV�WKH�LQSXW�UDQJHV�IRU�GLIIHUHQW�JURXSV�RI�FKDQQHOV�

������ 5DQJH�6HOHFW�� 56� 5�:

6HOHFWV�WKH�LQSXW�UDQJH�IRU�FKDQQHOV�������������������������������������������������������������DQG�����7KH
GHIDXOW�UDQJH�LV�±���9�

����� 5DQJH�6HOHFW�� 56� 5�:

6HOHFWV�WKH�LQSXW�UDQJH�IRU�FKDQQHOV������������������������������DQG�����7KH�GHIDXOW�UDQJH�LV�±���9�

���� 5DQJH�6HOHFW�� 56� 5�:

6HOHFWV�WKH�LQSXW�UDQJH�IRU�FKDQQHOV����������������������������DQG�����7KH�GHIDXOW�UDQJH�LV�±���9�

���� 5DQJH�6HOHFW�� 56� 5�:

6HOHFWV�WKH�LQSXW�UDQJH�IRU�FKDQQHOV����������������������DQG����7KH�GHIDXOW�UDQJH�LV�±���9�

7KH�UDQJHV�IRU�DOO�JURXSV�DUH�VHOHFWHG�DV�IROORZV��(DFK�JURXS�FDQ�EH�VHW�LQGHSHQGHQWO\�

56���������� 5DQJH
���� ±���9��GHIDXOW�
���� �����9
���� ±��9
���� ����9
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ADC Trigger Source Register ATSR +30

�� �� �� �� �� �� � � � � � � � � � � %LW
766 � � � � � '75 � � � 7&( 76 7(1 5HDG
766 ; ; ; ; ; '75 *23 ; 7&( ; 7(1 :ULWH

� � � � � � � � � � � � � � � � 5HVHW

7KH�$765�FRQWUROV�WKH�WULJJHU�LQ�WKH�$'&�VHFWLRQ��6HH�WKH�VHFWLRQ�DERXW�WKH�WULJJHU�IRU�PRUH
LQIRUPDWLRQ�

������ 7ULJJHU�6RXUFH�6HOHFW 766 5�:

7KHVH�IRXU�ELWV�VHOHFW�IURP�RQH�RI�D�QXPEHU�RI�KDUGZDUH�WULJJHU�VRXUFHV��DV�JLYHQ�EHORZ�

766 7ULJJHU�VRXUFH 766 7ULJJHU�VRXUFH
���� 1RWKLQJ��GHIDXOW� ���� �UHVHUYHG�
���� �UHVHUYHG� ���� �UHVHUYHG�
���� 6WUREH���VLJQDO ���� �UHVHUYHG�
���� 6WUREH���VLJQDO ���� �UHVHUYHG�
���� $'&�6DPSOH�8SGDWH ���� �UHVHUYHG�
���� �UHVHUYHG� ���� �UHVHUYHG�
���� $'&�WLPHU� �]HUR ���� �UHVHUYHG�
���� �UHVHUYHG� ���� �UHVHUYHG�

7KH�DVVHUWLRQ�RI�WKH�VHOHFWHG�VLJQDO�DVVHUWV�WKH�$'&�WULJJHU�

� 'LVDEOH�7ULJJHU�5HVHW '75 5�:

:KLOH�WKLV�ELW�LV�RQH��WKH�$'&�WULJJHU�LV�QRW�UHVHW�DW�WKH�HQG�RI�D�FRQYHUVLRQ�F\FOH��:KLOH�WKLV�ELW�LV�]HUR�
WKH�HQG�RI�D�FRQYHUVLRQ�F\FOH�UHVHWV�WKH�WULJJHU�

���� 7ULJJHU�2SHUDWLRQ *23 :

7KHVH�WZR�ELWV�H[SOLFLWO\�FRQWURO�WKH�$'&�WULJJHU�VWDWH��DV�EHORZ��7KH\�DOZD\V�UHDG�DV�]HURV�

*23 2SHUDWLRQ
�� 1RWKLQJ
�� $VVHUW�$'&�WULJJHU
�� 1HJDWH�$'&�WULJJHU
�� �UHVHUYHG�

$VVHUWLQJ�WKH�WULJJHU�ZLOO�VWDUW�D�FRQYHUVLRQ�LI�WKH�$'&�VHFWLRQ�LV�LQ�6LQJOH�6KRW�PRGH��7KH�WULJJHU�LV
QRUPDOO\�VHOI�UHVHWWLQJ��EXW�WKLV�EHKDYLRU�FDQ�EH�FKDQJHG�ZLWK�WKH�'75�ELW�

� 7ULJJHU�RQ�&RQYHUWHU�(QDEOH 7&( 5�:

:KLOH�WKLV�ELW�LV�RQH��ZULWHV�WR�WKH�$&&5/�DVVHUW�WKH�$'&�WULJJHU��,I�LW�LV�]HUR��ZULWHV�WR�WKH�$&&5/�GR
QRW�DIIHFW�WKH�WULJJHU�VWDWH��7KLV�IHDWXUH�FDQ�EH�XVHG�WR�HQDEOH�FRQYHUWHUV�DQG�VWDUW�D�FRQYHUVLRQ�ZLWK�D
VLQJOH�ZULWH�
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� 7ULJJHU�6WDWH 76 5

7KLV�ELW�VKRZV�WKH�VWDWH�RI�WKH�$'&�WULJJHU��,I�LW�LV�RQH��WKH�WULJJHU�LV�DVVHUWHG��,I�LW�LV�]HUR��WKH�WULJJHU�LV
QHJDWHG��7KLV�ELW�LV�DOVR�DYDLODEOH�LQ�WKH�$*65�

� 7ULJJHU�(QDEOH 7(1 5�:

:KLOH�WKLV�ELW�LV�RQH��DVVHUWLRQ�RI�WKH�WULJJHU�VWDUWV�D�FRQYHUVLRQ�F\FOH�LI�WKH�$'&�VHFWLRQ�LV�LQ�6LQJOH�6KRW
PRGH��:KLOH�WKLV�ELW�LV�]HUR��WULJJHU�DVVHUWLRQ�GRHV�QRW�VWDUW�FRQYHUVLRQV�
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ADC Timer Control and Status Register ATCSR +3c

�� �� �� �� �� �� � � � � � � � � � � %LW
5/66 � &66 7= � � � 366 537 (1 5HDG
5/66 ; &66 ; ; 723 366 537 (1 :ULWH

� � � � � � � � � � � � � � � � 5HVHW

7KH�$7&65�FRQWUROV�WKH�WLPHU�LQ�WKH�$'&�VHFWLRQ��6HH�WKH�VHFWLRQ�DERXW�WKH�WLPHU�IRU�PRUH�LQIRUPDWLRQ�

������ 5HORDG�6RXUFH�6HOHFW 5/66 5�:

7KH�5HORDG�6RXUFH�6HOHFW�ELWV�VHOHFW�D�VRXUFH�IRU�D�UHORDG�VLJQDO��DV�VKRZQ�EHORZ��,I�WKH�VHOHFWHG�VLJQDO�LV
DVVHUWHG��WKH�WLPHU·V�GRZQ�FRXQWHU�LV�UHORDGHG�

5/66 5HORDG�VRXUFH 5/66 5HORDG�VRXUFH
���� 1RWKLQJ��GHIDXOW� ���� �UHVHUYHG�
���� �UHVHUYHG� ���� �UHVHUYHG�
���� 6WUREH���VLJQDO ���� �UHVHUYHG�
���� 6WUREH���VLJQDO ���� �UHVHUYHG�
���� $'&�6DPSOH�8SGDWH ���� �UHVHUYHG�
���� �UHVHUYHG� ���� �UHVHUYHG�
���� $'&�WULJJHU ���� �UHVHUYHG�
���� �UHVHUYHG� ���� �UHVHUYHG�

����� &ORFN�6RXUFH�6HOHFW &66 5�:

%\�GHIDXOW��WKH�FORFN�VRXUFH�LV�D���0+]�VLJQDO�JHQHUDWHG�IURP�WKH�,QGXVWU\3DFN�FORFN��7KH�&ORFN�6RXUFH
6HOHFW��&66��ELWV�FDQ�FKRRVH�RWKHU�VRXUFHV�

&66 &ORFN�VRXUFH
��� ��0+]��GHIDXOW�
��� �UHVHUYHG�
��� 6WUREH���VLJQDO
��� 6WUREH���VLJQDO
��� $'&�6DPSOH�8SGDWH
��� �UHVHUYHG�
��� �UHVHUYHG�
��� �UHVHUYHG�

7KH�VSHHG�RI�WKH�6DPSOH�8SGDWH�VLJQDOV�GHSHQGV�RQ�KRZ�RIWHQ�FRQYHUVLRQ�F\FOHV�DUH�SHUIRUPHG�

� 7LPHU�LV�=HUR 7= 5

:KHQ�DVVHUWHG��LQGLFDWHV�WKDW�WKH�GRZQ�FRXQWHU�LV�DW�]HUR��:KHQ�QHJDWHG��LQGLFDWHV�WKDW�WKH�GRZQ�FRXQWHU
LV�DW�]HUR��,I�WKH�FRXQWHU�LV�QRW�VHW�WR�UHORDG��WKLV�ELW�FDQ�EH�SROOHG��,I�WKH�5HSHDW�ELW�LV�VHW�WKHQ�WKLV�ELW�ZLOO
RQO\�SXOVH�YHU\�EULHIO\��7KH�ODWFKHG��SHQGLQJ��YHUVLRQ�DYDLODEOH�LQ�WKH�$'&�,QWHUUXSW�6WDWXV�5HJLVWHU�FDQ
EH�SROOHG�PRUH�UHOLDEO\�
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���� 7LPHU�2SHUDWLRQ 723 :

7KH�7LPHU�2SHUDWLRQ�ELWV�FRQWURO�H[SOLFLW�UHVHW�DQG�UHORDG�RI�WKH�SUHVFDOHU�DQG�GRZQ�FRXQWHU��7KH
RSHUDWLRQV�DYDLODEOH�YLD�WKH�723�ELWV�DUH�VKRZQ�EHORZ��7KH�723�ELWV�DOZD\V�UHDG�DV����

723 2SHUDWLRQ
�� 1RWKLQJ
�� 5HVHW�FRXQWHU�DQG�UHVHW�SUHVFDOHU
�� 5HORDG�FRXQWHU�DQG�UHVHW�SUHVFDOHU
�� 5HVHW�SUHVFDOHU

���� 3UHVFDOH�6HOHFW 366 5�:

7KH�SUHVFDOHU�GLYLGHV�WKH�FORFN�VRXUFH�E\�RQH�RI�IRXU�IL[HG�UDWLRV��7KH�GHIDXOW�UDWLR�LV����7KH�VHOHFWLRQ�LV
PDGH�E\�WKH�WZR�3UHVFDOHU�6HOHFW�ELWV��7KH�WDEOH�EHORZ�VKRZV�WKH�VHWWLQJV�

366 'LYLVLRQ�5DWLR
�� ���GHIDXOW�
�� ��
�� ���
�� ����

� 5HSHDW 537 5�:

:KLOH�QHJDWHG��SUHYHQWV�WKH�WLPHU�IURP�UHORDGLQJ�ZKHQ�LW�FRXQWV�GRZQ�WR�]HUR��:KLOH�DVVHUWHG��DOORZV�WKH
WLPHU�WR�UHORDG�ZKHQ�LW�FRXQWV�GRZQ�WR�]HUR��7KH�WLPHU�PD\�EH�UHORDGHG�EHIRUH�WKDW�WLPH�E\�VRIWZDUH�YLD
WKH�723�ELWV�RU�E\�D�UHORDG�VRXUFH��VHH�5/66���,I�WKLV�ELW�LV�DVVHUWHG�ZKLOH�WKH�WLPHU�LV�]HUR��LW�ORDGV�DQG
VWDUWV�LPPHGLDWHO\�

� (QDEOH�7LPHU (1 5�:

:KLOH�QHJDWHG��WKH�WLPHU�LV�GLVDEOHG��:KHQ�DVVHUWHG��WKH�WLPHU�LV�HQDEOHG��7KH�GLVDEOHG�WLPHU�VLPSO\�KDV
LWV�FORFN�UHPRYHG��7KH�WLPHU�PD\�EH�UH�HQDEOHG�DW�DQ\�WLPH��7KH�VRXUFH�GHIDXOWV�WR���0+]��GHULYHG�IURP
WKH�,3�FORFN�
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ADC Timer Period Register ATPR +3e

�� �� �� �� �� �� � � � � � � � � � � %LW
3(5,2' 5HDG
3(5,2' :ULWH

� � � � � � � � � � � � � � � � 5HVHW

7KH�$735�VWRUHV�WKH�$'&�WLPHU�SHULRG�

����� $'&�7LPHU�3HULRG 3(5,2' 5�:

7KH�YDOXH�LQ�WKLV�UHJLVWHU�LV�ORDGHG�LQWR�WKH�WLPHU·V�GRZQ�FRXQWHU�ZKHQHYHU�D�UHORDG�LV�SHUIRUPHG��7KLV
RFFXUV�ZKHQ�WKH�5HSHDW�LV�HQDEOHG�DQG�WKH�FRXQWHU�UHDFKHV�]HUR��ZKHQ�D�UHORDG�LV�SHUIRUPHG�GXH�WR�WKH
DVVHUWLRQ�RI�D�VHOHFWHG�VRXUFH��RU�ZKHQ�WKH�WLPHU�RSHUDWLRQ�LQFOXGHV�D�UHORDG�

7KH�WLPHU�SHULRG�LV�WKH�SUHVFDOHG�FORFN�SHULRG�GLYLGHG�E\�WKLV�QXPEHU�SOXV����7KH�WLPHU�SHULRG�UHVHWV�WR
]HUR��FRUUHVSRQGLQJ�WR�WKH�PD[LPXP�SHULRG�RI�������FRXQWV��9DOLG�UHJLVWHU�YDOXHV�DUH���WR�������
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ADC MUX Select Register AMSR +4c

�� �� �� �� �� �� � � � � � � � � � � %LW
� &+$16 � � � � � 08; 5HDG
; ; ; ; ; ; ; ; ; ; ; ; ; 08; :ULWH
� � � � � � � � � � � � � � � � 5HVHW

7KH�$065�VHOHFWV�LQSXW�VRXUFHV�IRU�WKH�FRQYHUWHUV�LQ�WKH�$'&�VHFWLRQ�

����� 1XPEHU�RI�&KDQQHOV &+$16 5

7KHVH�VHYHQ�ELWV�JLYH�WKH�QXPEHU�RI�FKDQQHOV�LQ�WKH�$'&�VHFWLRQ��7KHUH�DUH�IRUW\�RQ�WKLV�,QGXVWU\3DFN
VR�WKLV�LV�KDUG�ZLUHG�WR�����ELQDU\����������

���� 0XOWLSOH[HU 08; 5�:

7KHVH�WKUHH�ELWV�VHOHFW�WKH�PXOWLSOH[HU�VHWWLQJ�IRU�DOO�ILYH�$'&V�ZKHQ�WKH�$'&�VHFWLRQ�LV�LQ�&KDQQHO
6XEVHW�0RGH��,W�LV�LJQRUHG�LQ�$OO�&KDQQHOV�PRGH��6HH�WKH�VHFWLRQ�RQ�$QDORJ�,QSXW�IRU�PRUH�LQIRUPDWLRQ
DERXW�WKH�VHWWLQJV�IRU�WKHVH�ELWV�
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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�6%6�*UHHQ6SULQJ�0RGXODU�,�2��$OO�UHSODFHG�SURGXFWV�EHFRPH�WKH�VROH�SURSHUW\�RI�6%6�*UHHQ6SULQJ
0RGXODU�,�2�

*UHHQ6SULQJ�&RPSXWHU
V�ZDUUDQW\�RI�DQG�OLDELOLW\�IRU�GHIHFWLYH�SURGXFWV�LV�OLPLWHG�WR�WKDW�VHW�IRUWK�KHUHLQ�
6%6�*UHHQ6SULQJ�0RGXODU�,�2�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�6%6�*UHHQ6SULQJ�0RGXODU�,�2�

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��6%6�*UHHQ6SULQJ�0RGXODU�,�2�ZLOO�QRW�EH�UHVSRQVLEOH�IRU�GDPDJHV�GXH�WR
LPSURSHU�SDFNDJLQJ�RI�UHWXUQHG�LWHPV��)RU�VHUYLFH�RQ�*UHHQ6SULQJ�3URGXFWV�QRW�SXUFKDVHG�GLUHFWO\�IURP
6%6�*UHHQ6SULQJ�0RGXODU�,�2�FRQWDFW�\RXU�UHVHOOHU��3URGXFWV�UHWXUQHG�WR�6%6�*UHHQ6SULQJ�0RGXODU
,�2�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�

)RU�6HUYLFH�&RQWDFW�

&XVWRPHU�6HUYLFH�'HSDUWPHQW
6%6�*UHHQ6SULQJ�0RGXODU�,�2
����&RQVWLWXWLRQ�'ULYH
0HQOR�3DUN��&$������
��������������
)$;����������������
,QWHUQHW�$GGUHVV�VXSSRUW#JUHHQVSULQJ�FRP
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Specifications

General
,3�7\SH 7\SH�,,��VLQJOH�KLJK
'LPHQVLRQV ������[�������[�������LQFKHV�PD[LPXP
&RQIRUPDQFH $16,�9,7$��������,3�0RGXOH�6SHFLILFDWLRQ
)DFWRU\�&DOLEUDWLRQ &RHIILFLHQWV�LQFOXGH�JDLQ�DQG�RIIVHW�IRU�DOO�FKDQQHO

DQG�UDQJH�FRPELQDWLRQV
3RZHU�5HTXLUHPHQWV ���9�#�����P$

����9�#�����P$
����9�QRW�UHTXLUHG

ADC
1XPEHU�RI�$'&�&KDQQHOV ��
5HVROXWLRQ ���ELW
7KURXJKSXW ����N6DPSOH�VHF�PD[��RQ�HDFK�RI�ILYH�FKDQQHOV�VLPXOWDQHRXVO\
2Q�ERDUG�&RQYHUVLRQ�5DWHV 6RIWZDUH�SURJUDPPDEOH
)XOO�6FDOH�$QDORJ�,QSXWV ����9�������9��±��9��DQG�±���9�QRPLQDO��VLQJOH�HQGHG
,QSXW�,PSHGDQFH ���NΩ�%LSRODU�����NΩ�8QLSRODU
2YHUYROWDJH�3URWHFWLRQ 8S�WR�±�����9

Environmental
2SHUDWLQJ�7HPS�5DQJH �°&�WR���°&�����WR�����UHODWLYH�KXPLGLW\��QRQ�FRQGHQVLQJ
6WRUDJH�7HPS�5DQJH ²��°&�WR����°&��QRQ�FRQGHQVLQJ

´7\SLFDOµ�FKDUDFWHULVWLFV�DUH�PHDVXUHG�DW�URRP�WHPSHUDWXUH��DQG�DUH�IURP�FRPSRQHQW�YHQGRU�GDWD�VKHHWV�
´1RPLQDOµ�FKDUDFWHULVWLFV�ZLOO�KDYH�W\SLFDO�XQLW�WR�XQLW�YDULDWLRQ�RI�D�IHZ�SHUFHQW�IURP�VWDWHG�YDOXHV�
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Order Information
IP-UL-ADC40 40 Channel, 12-bit, 100 kHz A/D IndustryPack

NTDRV-IP-UL-ADC40 Windows NT driver. Binary.
Works with GS PCI carriers only.  
Call for availability.

VXDRV-IP-UL-ADC40 VxWorks driver.  Binary.
For MVME162 and GS VME carriers only.  
Call for availability.

ENG KIT-IP-UL-ADC40 Includes:
• Terminal block
• Cable
• Technical documentation

Order Engineering Kit with first purchase.
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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���7KLV�LQIRUPDWLRQ�LV�QRW�QHFHVVDULO\�FXUUHQW�RU�FRPSOHWH
PDQXIDFWXULQJ�GDWD��QRU�LV�LW�SDUW�RI�WKH�SURGXFW�VSHFLILFDWLRQ��$OO�LQIRUPDWLRQ�IROORZLQJ�LV�&RS\ULJKW�6%6
*UHHQ6SULQJ�0RGXODU�,�2�

&XUUHQW�PDQXIDFWXULQJ�LQIRUPDWLRQ��LQFOXGLQJ�VFKHPDWLFV��SURJUDPPHG�GHYLFH�OLVWLQJV��ELOOV�RI�PDWHULDO�
DQG�DVVHPEO\�GLDJUDPV�DUH�DYDLODEOH�IURP�6%6�*UHHQ6SULQJ�0RGXODU�,�2�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 


