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WARRANTY
7KH� $15,768� SURGXFW�V�� OLVWHG� RQ� WKH� WLWOH� SDJH� LV� �DUH�� ZDUUDQWHG� DJDLQVW� GHIHFWV� LQ
PDWHULDOV�DQG�ZRUNPDQVKLS�IRU�RQH�\HDU�IURP�WKH�GDWH�RI�VKLSPHQW�

$15,768ªV� REOLJDWLRQ� FRYHUV� UHSDLULQJ� RU� UHSODFLQJ� SURGXFWV� ZKLFK� SURYH� WR� EH� GHIHFWLYH
GXULQJ� WKH� ZDUUDQW\� SHULRG�� %X\HUV� VKDOO� SUHSD\� WUDQVSRUWDWLRQ� FKDUJHV� IRU� HTXLSPHQW
UHWXUQHG� WR� $15,768� IRU� ZDUUDQW\� UHSDLUV�� 2EOLJDWLRQ� LV� OLPLWHG� WR� WKH� RULJLQDO� SXUFKDVHU�
$15,768�LV�QRW�OLDEOH�IRU�FRQVHTXHQWLDO�GDPDJHV�

LIMITATION OF WARRANTY
7KH�IRUHJRLQJ�ZDUUDQW\�GRHV�QRW�DSSO\�WR�$15,768�FRQQHFWRUV�WKDW�KDYH�IDLOHG�GXH�WR�QRUPDO
ZHDU�� $OVR�� WKH� ZDUUDQW\� GRHV� QRW� DSSO\� WR� GHIHFWV� UHVXOWLQJ� IURP� LPSURSHU� RU� LQDGHTXDWH
PDLQWHQDQFH� E\� WKH�%X\HU�� XQDXWKRUL]HG�PRGLILFDWLRQ� RU�PLVXVH�� RU� RSHUDWLRQ� RXWVLGH� RI� WKH
HQYLURQPHQWDO� VSHFLILFDWLRQV� RI� WKH� SURGXFW��1R� RWKHU�ZDUUDQW\� LV� H[SUHVVHG� RU� LPSOLHG�� DQG
WKH�UHPHGLHV�SURYLGHG�KHUHLQ�DUH�WKH�%X\HUªV�VROH�DQG�H[FOXVLYH�UHPHGLHV�

TRADEMARK ACKNOWLEDGEMENTS
9�&RQQHFWRU�DQG�.�&RQQHFWRU�DUH�UHJLVWHUHG�WUDGHPDUNV�RI�ANRITSU�&RPSDQ\�
*3&���LV�D�UHJLVWHUHG�WUDGHPDUN�RI�$PSKHQRO�&RUSRUDWLRQ�
$1$&$7�LV�D�UHJLVWHUHG�WUDGHPDUN�RI�((VRI��,QF�
,QN�-HW�DQG�7KLQN�-HW�DUH�UHJLVWHUHG�WUDGHPDUNV�RI�+HZOHWW�3DFNDUG�&R�
06�'26�LV�D�UHJLVWHUHG�WUDGHPDUN�RI�0LFURVRIW�&RUSRUDWLRQ�

NOTICE
$15,768�&RPSDQ\�KDV�SUHSDUHG�WKLV�PDQXDO� IRU�XVH�E\�$15,768�&RPSDQ\�SHUVRQQHO�DQG
FXVWRPHUV� DV� D� JXLGH� IRU� WKH� SURSHU� LQVWDOODWLRQ�� RSHUDWLRQ� DQG� PDLQWHQDQFH� RI� $15,768
&RPSDQ\� HTXLSPHQW� DQG� FRPSXWHU� SURJUDPV�� 7KH� GUDZLQJV�� VSHFLILFDWLRQV�� DQG� LQIRUPDWLRQ
FRQWDLQHG� KHUHLQ� DUH� WKH� SURSHUW\� RI� $15,768� &RPSDQ\�� DQG� DQ\� XQDXWKRUL]HG� XVH� RU
GLVFORVXUH� RI� WKHVH� GUDZLQJV�� VSHFLILFDWLRQV�� DQG� LQIRUPDWLRQ� LV� SURKLELWHG�� WKH\� VKDOO� QRW� EH
UHSURGXFHG�� FRSLHG�� RU� XVHG� LQ� ZKROH� RU� LQ� SDUW� DV� WKH� EDVLV� IRU� PDQXIDFWXUH� RU� VDOH� RI� WKH
HTXLSPHQW�RU�VRIWZDUH�SURJUDPV�ZLWKRXW�WKH�SULRU�ZULWWHQ�FRQVHQW�RI�$15,768�&RPSDQ\�
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)LJXUH����� �����$�6FDODU�1HWZRUN�$QDO\]HU

NOTE: ANRITSU Company was formerly known as WILTRON Company. 



Chapter 1
General Information

��� SCOPE OF THE MANUAL 7KLV�PDQXDO�SURYLGHV�JHQHUDO�LQIRUPDWLRQ��SHUIRUPDQFH�YHULILFDWLRQ�
FDOLEUDWLRQ��SDUWV�OLVWV��DQG�VHUYLFH�LQIRUPDWLRQ�IRU�WKH�$15,768
0RGHO������$�6FDODU�1HWZRUN�$QDO\]HU��7KH�0RGHO������$�LV�VKRZQ
LQ�)LJXUH�����

��� INTRODUCTION 7KLV�6HFWLRQ�SURYLGHV�D�JHQHUDO�GHVFULSWLRQ�RI�WKH�HTXLSPHQW��WKH�XQLW
LGHQWLILFDWLRQ�QXPEHU��RWKHU�UHODWHG�PDQXDOV��SHUIRUPDQFH�VSHFLILFD�
WLRQV��DQG�LQVWUXPHQW�RSWLRQV��H[FKDQJH�DVVHPEO\�SURJUDP��VWDWLF�KDQ�
GOLQJ�SURFHGXUHV��DQG�UHFRPPHQGHG�WHVW�HTXLSPHQW��

��� IDENTIFICATION
NUMBER

$OO�$15,768�LQVWUXPHQWV�DUH�DVVLJQHG�D�XQLTXH�VL[�GLJLW�,'�QXPEHU�
VXFK�DV�.���������(DFK������$�KDV�DQ�,'�QXPEHU�DIIL[HG�WR�WKH�RXW�
VLGH�RI�WKH�UHDU�SDQHO��3OHDVH�XVH�WKLV�QXPEHU�ZKHQ�RUGHULQJ�SDUWV�RU
FRUUHVSRQGLQJ�ZLWK�ANRITSUªV�&XVWRPHU�6HUYLFH�GHSDUWPHQW�

��� RELATED MANUALS 7KLV�PDQXDO�LV�RQH�RI�D�WZR�PDQXDO�VHW�WKDW�FRQVLVWV�RI�DQ�2SHUDWLQJ
DQG�3URJUDPPLQJ�0DQXDO��230��DQG�D�0DLQWHQDQFH�0DQXDO��00��
7KH�$15,768�SDUW�QXPEHU�IRU�WKLV�PDQXDO�LV�OLVWHG�RQ�WKH�WLWOH�SDJH�

��� ONLINE MANUAL 7KLV�PDQXDO�LV�DYDLODEOH�RQ�&'�520�DV�DQ�$GREH�$FUREDW���SGI�
ILOH��7KH�ILOH�FDQ�EH�YLHZHG�XVLQJ�$FUREDW�5HDGHU��D�IUHH�SURJUDP
WKDW�LV�DOVR�DYDLODEOH�RQ�WKH�&'�520��7KLV�ILOH�LV�§OLQNHG¨�VXFK�WKDW
WKH�YLHZHU�FDQ�FKRRVH�D�WRSLF�WR�YLHZ�IURP�WKH�GLVSOD\HG�§ERRNPDUN¨
OLVW�DQG�§MXPS¨�WR�WKH�PDQXDO�SDJH�RQ�ZKLFK�WKH�WRSLF�UHVLGHV��7KH
WH[W�FDQ�DOVR�EH�ZRUG�VHDUFKHG��&RQWDFW�$15,768�&XVWRPHU�6HUYLFH
IRU�SULFH�DQG�DYDLODELOLW\�

��� NETWORK ANALYSIS
DESCRIPTION

1HWZRUN�DQDO\VLV�FRQVLVWV�RI��WKH�FKDUDFWHUL]DWLRQ�RI�PLFURZDYH�GH�
YLFHV�WKURXJK�WKH�PHDVXUHPHQW�RI�WKH�GHYLFH�WUDQVPLVVLRQ�DQG�LPSHG�
DQFH�FKDUDFWHULVWLFV�DV�D�IXQFWLRQ�RI�IUHTXHQF\��,W�LQFOXGHV�WKH�PHDV�
XUHPHQW�RI�LQSXW�PDWFK��RXWSXW�PDWFK��IRUZDUG�WUDQVPLVVLRQ��DQG
UHYHUVH�WUDQVPLVVLRQ��(DFK�RI�WKHVH�SDUDPHWHUV�LV�D�FRPSOH[�TXDQWLW\
FRQVLVWLQJ�RI�PDJQLWXGH�DQG�SKDVH�
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$�QHWZRUN�DQDO\]HU�V\VWHP�FRQVLVWV�RI�WKUHH�PDLQ�HOHPHQWV��WKH�VLJQDO
VRXUFH��WKH�PHDVXUHPHQW�FRPSRQHQWV��DQG�WKH�QHWZRUN�DQDO\]HU�RU
VLJQDO�SURFHVVLQJ�HOHPHQW��7KHUH�DUH�WZR�EDVLF�W\SHV�RI�QHWZRUN�DQD�
O\]HUV��VFDODU�DQG�YHFWRU��6FDODU�QHWZRUN�DQDO\]HUV��61$V��PHDVXUH
RQO\�WKH�PDJQLWXGH�RI�WKH�WUDQVPLVVLRQ�RU�UHIOHFWLRQ�VLJQDO��9HFWRU�QHW�
ZRUN�DQDO\]HUV�PHDVXUH�WKH�PDJQLWXGH�DQG�WKH�SKDVH�RI�WKH�WUDQVPLV�
VLRQ�RU�UHIOHFWLRQ�SDUDPHWHU��7KH������$�LV�RI�WKH�VFDODU�QHWZRUN�DQD�
O\]HU�W\SH�

��� 56100A SCALAR
NETWORK ANALYZER
DESCRIPTION

7KH�0RGHO������$�LV�D�VFDODU�QHWZRUN�DQDO\]HU�WKDW�KDV�D�IUHTXHQF\
UDQJH�RI����0+]�WR�����*+]��GHSHQGLQJ�RQ�WKH�H[WHUQDO�WHVW�FRPSR�
QHQWV�DQG�IUHTXHQF\�VRXUFHV�XVHG���$Q�H[WHUQDO�VLJQDO�VRXUFH�LV�UH�
TXLUHG�IRU�RSHUDWLRQ�RI�WKLV�XQLW���7KH�0RGHO������$�LV�LGHDO�IRU�ERWK
SURGXFWLRQ�DQG�5	'�DSSOLFDWLRQV��

0HDVXUHPHQW
6\VWHP�2YHU�
YLHZ

:LWK�WKH�DGGLWLRQ�RI�D�SURJUDPPDEOH�VLJQDO�VRXUFH�
WKH������$�EHFRPHV�DQ�DXWRPDWHG�WUDQVPLVVLRQ��UH�
WXUQ�ORVV��6:5���DQG�SRZHU�PHDVXUHPHQW�V\VWHP�
)RU�H[DPSOH��ZLWK�WKH�DSSURSULDWH�WHVW�FRPSRQHQWV
DQG�DQ�$15,768������%�IUHTXHQF\�VRXUFH��WKH
�����$�ZLOO�RSHUDWH�RYHU�WKH����0+]�WR����*+]
UDQJH�IURP�D�VLQJOH�FRD[LDO�WHVW�SRUW��7KH������$

)LJXUH����� 7\SLFDO������$�$QQRWDWHG�'LVSOD\

56100A SCALAR NETWORK GENERAL
ANALYZER DESCRIPTION INFORMATION
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SURYLGHV�IXOO\�DQQRWDWHG�GLVSOD\V�RI�WHVW�GDWD�DQG
PHDVXUHPHQW�SDUDPHWHUV�DV�VKRZQ�LQ�)LJXUH�����

8QGHU�LQWHUQDO�PLFURSURFHVVRU�FRQWURO��QR�H[WHUQDO
FRQWUROOHU�UHTXLUHG���WKH������$�QRUPDOL]HV�DQG�VL�
PXOWDQHRXVO\�GLVSOD\V�DQ\�WZR�VLJQDOV�WKDW�DUH�LQ�
SXW�RQ�FKDQQHOV�$��%��5���DQG�5���7KH�VDPH�LQSXWV
FDQ�EH�GLVSOD\HG�DV�UDWLRV�$�5���$�5���%�5���RU
%�5���'HSHQGLQJ�RQ�WKH�H[WHUQDO�FRPSRQHQWV�XVHG�
WKH�G\QDPLF�UDQJH�IRU�HDFK�FKDQQHO�LV�W\SLFDOO\���
G%��¥���G%P�WR�����G%P���7KH�QRLVH�IORRU�LV�W\SL�
FDOO\�OHVV�WKDQ�¥���G%P��SURYLGLQJ�D����G%��RU
JUHDWHU��G\QDPLF�UDQJH�IRU�PRVW�DSSOLFDWLRQV�

.H\������$�IHDWXUHV�LQFOXGH�

$XWRPDWLF�PHDVXUHPHQWV�DQG�KDUG�FRS\�RXW�
SXW�ZLWKRXW�D�FRQWUROOHU�
$FFXUDWH�FRD[LDO�PHDVXUHPHQWV�IURP����0+]
WR����*+]�
1LQH�VWRUHG�VHWXSV�WR�HOLPLQDWH�VHW�XS�WLPH�
&XUVRUV��PDUNHUV��DQG�OLPLW�OLQHV�WR�LPSURYH
SURGXFWLYLW\�
&RPSOHWH��DQQRWDWHG��VWHS�E\�VWHS�QRUPDOL]D�
WLRQ�DQG�PHDVXUHPHQW�SURFHGXUHV�
)RXU�PHDVXUHPHQW�FKDQQHOV�
/RZ�FRVW�

GENERAL 56100A SCALAR NETWORK 
INFORMATION ANALYZER DESCRIPTION

68XXXB SIGNAL SOURCE

)LJXUH������ 7\SLFDO������$�7HVW�6HWXS
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1RUPDOL]D�
WLRQ�DQG
0HDVXUHPHQW

,Q�D�W\SLFDO������$�WHVW�VHWXS��WKH�WHVW�GHYLFH�LV�LQ�
VHUWHG�EHWZHHQ�WKH�6:5�$XWRWHVWHU�DQG�WKH�GHWHF�
WRU��UHIHU�WR�)LJXUH�������'HWHFWHG�VLJQDOV�IURP�WKH
6:5�$XWRWHVWHU�YDU\�LQ�SURSRUWLRQ�WR�WKH�UHIOHF�
WLRQV��ZKLOH�WKH�GHWHFWRU�RXWSXW�YDULHV�LQ�SURSRUWLRQ
WR�WUDQVPLVVLRQ�ORVV�RU�JDLQ��7KH�GHWHFWRU�FDQ�EH
XVHG�WR�PHDVXUH�SRZHU�LQ�G%P�

'XULQJ�QRUPDOL]DWLRQ��SURFHGXUDO�JXLGDQFH�LV�DXWR�
PDWLFDOO\�SURYLGHG�IRU�WUDQVPLVVLRQ�DQG�UHWXUQ�ORVV
PHDVXUHPHQWV��)RU�D�UHWXUQ�ORVV�WHVW��D���G%�UHIHU�
HQFH�LV�HVWDEOLVKHG�E\�FRQQHFWLQJ�DQ�RSHQ��WKHQ�D
VKRUW��WR�WKH�6:5�$XWRWHVWHU�WHVW�SRUW��7KH�QRUPDOL�
]DWLRQ�GDWD�DUH�WDNHQ�LQGHSHQGHQW�RI�VHQVLWLYLW\�VHW�
WLQJV�DW�WKH�QXPEHU�RI�SRLQWV�VHOHFWHG��ZLWK������G%
UHVROXWLRQ��DQG�VWRUHG�LQ�PHPRU\�IRU�FRUUHFWLRQ�RI
WHVW�GDWD�RU�IRU�UHFDOO��)XUWKHUPRUH��DQ�DOJRULWKP�LQ�
WHUSRODWHV�EHWZHHQ�GDWD�SRLQWV�WR�KROG�LQWHUSRODWHG
WHVW�GDWD�DFFXUDF\�XVXDOO\�WR�ZLWKLQ�±����G%��2QFH
WKH������$�KDV�EHHQ�QRUPDOL]HG�DFURVV�D�XVHU�VH�
OHFWHG�IUHTXHQF\�UDQJH��PHDVXUHPHQWV�FDQ�EH�PDGH
RYHU�DQ\�SRUWLRQ�RI�WKH�UDQJH�ZLWKRXW�UHQRUPDOL]D�
WLRQ��6HW�XS�WLPH�LV�JUHDWO\�UHGXFHG�E\�VWRULQJ�SD�
UDPHWHUV�IRU�XS�WR�QLQH�WHVW�VHWXSV�IRU��ODWHU�UHXVH�

'XULQJ�PHDVXUHPHQWV��GDWD�LV�WDNHQ�DW�����������RU
����SRLQWV��XVHU�VHOHFWHG��ZLWK�������G%�YHUWLFDO
UHVROXWLRQ�RQ�ERWK�FKDQQHOV��7\SLFDOO\��WHVW�GDWD�LV
XSGDWHG�HYHU\�����PV��DOORZLQJ�§UHDO�WLPH¨�DGMXVW�
PHQWV�RI�WKH�WHVW�GHYLFH��$�SHUPDQHQW�UHFRUG�RI�WKH
WHVW�GDWD�¥�ZLWK�RU�ZLWKRXW�WKH�WHVW��PDUNHU��RU
VWRUHG�VHWXS�SDUDPHWHUV�¥�LV�PDGH�DXWRPDWLFDOO\�XV�
LQJ�DQ�+3�����$������$��RU�����$�SORWWHU��0RVW�GRW�
PDWUL[�SULQWHUV�PD\�DOVR�EH�XVHG��LQFOXGLQJ�WKH�WKH
&DQQRQ�%-���%XEEOH�-HW�3ULQWHU��6LQFH�WKH������$
UHTXLUHV�RQO\�DERXW����VHFRQGV�IRU�SULQW�IRUPDWWLQJ�
D�QHZ�WHVW�FDQ�EH�FRQGXFWHG�ZKLOH�WKH�SUHYLRXVO\
WDNHQ�GDWD�LV�EHLQJ�SULQWHG�RXW�

7KH������$�LV�HTXDOO\�HIIHFWLYH�ZKHQ�XVHG�IRU
ZDYHJXLGH�UHIOHFWRPHWHU�VHWXSV��ZKHUH�UDWLR�PHDV�
XUHPHQWV�PD\�EH�SUHIHUUHG��7KH�������%;���$GDSW�
HU�&DEOHV�SURYLGH�WKH�LQWHUIDFH�EHWZHHQ�WKH
LQVWUXPHQW�DQG�ZDYHJXLGH�GHWHFWRUV�

&XUVRUV�
0DUNHUV��DQG
/LPLW�/LQHV

7KH������$�KDV�DQ�H[WHQVLYH�QXPEHU�RI�FXUVRU�IXQF�
WLRQV�DYDLODEOH��7KHVH�FXUVRU�IXQFWLRQV�DUH�LQ�DGGL�
WLRQ�WR�PDUNHUV�DYDLODEOH�ZKHQ�DQ�$15,768
����%������$�%��RU���;;;%�VHULHV�VLJQDO�JHQHUDWRU
LV�XVHG�DV�WKH�V\VWHP�VLJQDO�VRXUFH��7KH������$
FRPPXQLFDWHV�ZLWK�WKH�VLJQDO�VRXUFH�WKURXJK�D�GHGL�

56100A SCALAR NETWORK GENERAL
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FDWHG�*3,%�OLQN�DQG�GLVSOD\V�DQ�LGHQWLILHU�IRU�HDFK
PDUNHU�

7R�VSHHG�WKH�LQWHUSUHWDWLRQ�RI�GDWD��FRPSOH[�OLPLW
OLQHV�FDQ�EH�HQWHUHG�E\�WKH�XVHU�YLD�WKH�IURQW�SDQHO
NH\V�RU�YLD�WKH�*3,%�LQWHUIDFH��/LPLW�OLQHV�PD\
KDYH�XS�WR�WHQ�VHJPHQWV�WKDW�PD\�VORSH�RU�VWHS�ZLWK
IUHTXHQF\��(DFK�VHJPHQW�RI�WKH�OLPLW�OLQH�LV�QXPHUL�
FDOO\�LGHQWLILHG�GXULQJ�HQWU\�

$YHUDJLQJ
DQG�6PRRWK�
LQJ

:KHQ�FKDUDFWHULVWLFV�RI�WKH�WHVW�GHYLFH�YDU\�UDSLGO\
ZLWK�IUHTXHQF\�DW�YHU\�ORZ�VLJQDO�OHYHOV��WKH�WUDFH
FDQ�EH�VPRRWKHG�E\�XVH�RI�WKH�DYHUDJLQJ�DQG�RU
VPRRWKLQJ�IXQFWLRQV��7KH�VPRRWKLQJ�FRQWURO�KDV
WKUHH�VHOHFWLRQV��2II��0LQ��DQG�0D[��7R�PDLQWDLQ�WKH
DFFXUDF\�RI�WKH�PHDVXUHPHQW�GDWD��VPRRWKLQJ�LV�SHU�
IRUPHG�E\�UHGXFLQJ�EDQGZLGWK��UDWKHU�WKDQ�E\�DYHU�
DJLQJ�DGMDFHQW�GDWD�SRLQWV�LQ�RUGHU�WR�SUHVHUYH
PHDVXUHPHQW�GHWDLO�

:KHQ�DYHUDJLQJ�LV�VHOHFWHG����WR�����VXFFHVVLYH
WUDFHV�FDQ�EH�DYHUDJHG�WR�VPRRWK�WKH�WUDFH�GLVSOD\�
$V�YDULRXV�FRPELQDWLRQV�RI�VPRRWKLQJ�DQG�DYHUDJ�
LQJ�DUH�VHOHFWHG��WKH�WUDFH�XSGDWH�WLPH�LV�DXWRPDW�
LFDOO\�DGMXVWHG�

0HDVXUHPHQW
$FFXUDF\

7KH�UHWXUQ�ORVV�DFFXUDF\�RI�WKH������$�LV�ODUJHO\�DW�
WULEXWDEOH�WR�WKH�KLJK�GLUHFWLYLW\�RI�WKH�$15,768
6:5�$XWRWHVWHUV��)RU�H[DPSOH��WKH�������$����
$XWRWHVWHU�ZLWK�LWV�*3&���WHVW�SRUW�FRQQHFWRU�KDV�D
GLUHFWLYLW\�RI�EHWWHU�WKDQ����G%�IURP����0+]�WR
���*+]��7KH�������.���KDV�D�GLUHFWLYLW\�WKDW�H[�
FHHGV����G%�XS�WR����*+]�����G%�XS�WR������*+]�
DQG����G%�XS�WR����*+]��7KH�VDPH�XQLW�KDV�D�WHVW
SRUW�PDWFK�RI�EHWWHU�WKDQ����G%�XS�WR������*+]�DQG
���G%�XS�WR����*+]��7R�DYRLG�WKH�XVH�RI�HUURU�SUR�
GXFLQJ�DGDSWHUV��6:5�DXWRWHVWHUV�DUH�DYDLODEOH
ZLWK�HLWKHU�PDOH�RU�IHPDOH�WHVW�SRUWV�LQ�7\SH�1�
:60$��RU�.�FRQQHFWRUV��$OO�KDYH�KLJK�GLUHFWLYLW\�
:KHQ�WKH�*3&���WHVW�SRUW�LV�VHOHFWHG��WKH�ORZHVW�UH�
IOHFWLRQ�DGDSWHUV�REWDLQDEOH�DUH�RIIHUHG�LQ�7\SH�1
DQG�:60$��ZKLFK�LV�RSWLPL]HG�IRU�WHVWLQJ�60$�GH�
YLFHV�

7KH�DFFXUDF\�RI�D�WUDQVPLVVLRQ�ORVV��JDLQ��RU�SRZHU
PHDVXUHPHQW�LV�DIIHFWHG�E\�UHIOHFWLRQV�IURP�WKH�WHVW
SRUW��WKH�GHYLFH�XQGHU�WHVW��DQG�WKH�GHWHFWRU��7KHVH
HUURUV�DUH�PLQLPL]HG�E\�WKH�YHU\�ORZ�UHIOHFWLRQV
IURP�WKH�$15,768�6:5�DXWRWHVWHUV�DQG�GHWHFWRUV�
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=HUR�ELDVHG�6FKRWWN\�GLRGHV�DUH�XVHG�LQ�DOO�����
�[[[�VHULHV�GHWHFWRUV�WR�PLQLPL]H�GULIW�DQG�FLUFXLW
FRPSOH[LW\��:LWK�WKH�H[FHSWLRQ�RI�WKH������.����WKH
GLRGH�PRGXOHV�RI�WKHVH�XQLWV�DUH�ILHOG�UHSODFHDEOH�
7KLV�HOLPLQDWHV�WKH�H[SHQVH�DQG�LQFRQYHQLHQFH�RI�UH�
WXUQLQJ�WKH�GHWHFWRUV�WR�D�VHUYLFH�FHQWHU�IRU�UHSDLU�

7KH�DFFXUDF\�RI�WKH������$�LV�KLJK�DOVR�EHFDXVH
PRGXODWLRQ�RI�WKH�LQSXW�VLJQDO�LV�QRW�UHTXLUHG��7KH
QHHG�IRU�PRGXODWLRQ�LV�DYRLGHG�E\�XVLQJ�VHOI�EDODQF�
LQJ�DPSOLILHUV��ZKLFK�DUH�VWDEOH�DW�ORZ�VLJQDO�OHYHOV�
$V�D�UHVXOW��HUURUV�IURP�PRGXODWLRQ�DV\PPHWU\�DQG
PRGXODWLRQ�VHQVLWLYH�WHVW�GHYLFHV�DUH�QRQH[LVWHQW�
:LWKRXW�WKH�LQVHUWLRQ�ORVV�RI�D�PRGXODWRU��PHDVXUH�
PHQWV�FDQ�EH�PDGH�DW�KLJKHU�LQSXW�OHYHOV��7KLV�LQ�
FUHDVHV�WKH�PHDVXUHPHQW�G\QDPLF�UDQJH�

5HFRP�
PHQGHG�6LJ�
QDO�6RXUFHV

7KHUH�DUH�PDQ\�DGYDQWDJHV�LQ�VHOHFWLQJ�DQ�$1�
5,768�����%������$�%��RU���;;;%�VHULHV�VLJQDO
VRXUFH�IRU�XVH�ZLWK�WKH������$��2QH�DGYDQWDJH�LV
WKH�SRZHU�VZHHS��,Q�WKLV�PRGH��WKH�RXWSXW�SRZHU�LV
VZHSW�RYHU�D����G%�UDQJH��ZKLFK�HQKDQFHV�JDLQ�FRP�
SUHVVLRQ�PHDVXUHPHQWV��,Q�WKH�DOWHUQDWH�VZHHS
PRGH��WKH������$�FDQ�GLVSOD\�IUHTXHQF\�UHVSRQVH
RYHU�GLIIHUHQW�IUHTXHQF\�UDQJHV�DQG�RU�SRZHU�OHYHOV�

$QRWKHU�DGYDQWDJH�RI�XVLQJ�$15,768�VLJQDO
VRXUFHV�LV�WKDW�WKH\�XVH�IXQGDPHQWDO�RVFLOODWRUV
IURP���WR����*+]��WKXV�DYRLGLQJ�WKH�VHULRXV�HUURUV
LQWURGXFHG�E\�WKH�VXEKDUPRQLFV�RI�IUHTXHQF\�PXOWL�
SOLHUV�

6WRUHG�7HVW
&RQILJXUD�
WLRQ�6HWXSV

6HW�XS�WLPH�LV�UHGXFHG�VXEVWDQWLDOO\�E\�VWRULQJ�XS
WR�QLQH�IURQW�SDQHO�VHWXSV��IRXU�RI�ZKLFK�LQFOXGH�WKH
DVVRFLDWHG�FDOLEUDWLRQ�GDWD��$�XQLTXH�SUHYLHZ�IHD�
WXUH�DOORZV�VWRUHG�VHWXS�SDUDPHWHUV�WR�EH�UHYLHZHG
EHIRUH�UHFDOOLQJ�RU�VWRULQJ�D�QHZ�VHWXS�LQ�WKH�PHP�
RU\�ORFDWLRQ��7KH�VWRUHG�GDWD�DUH�EDFNHG�E\�D�EDW�
WHU\�ZLWK�DQ�HVWLPDWHG���\HDU�OLIH�

*3,%�&RP�
SDWLELOLW\

7KH�LPSOHPHQWDWLRQ�RI�WKH�,(((�����*HQHUDO�3XU�
SRVH�,QWHUIDFH�%XV��*3,%��LV�VWDQGDUG�RQ�WKH
�����$�DQG�SURYLGHV�UHPRWH�FRQWURO�RI�DOO�IURQW�
SDQHO�IXQFWLRQV�H[FHSW�SRZHU�RQ�RII�DQG�&57�LQWHQ�
VLW\��$�KLJK�VSHHG�GDWD�WUDQVIHU�PRGH�FDQ�EH�XVHG�WR
WUDQVIHU�PHDVXUHPHQW�GDWD�WR�WKH�KRVW�FRPSXWHU�
WKLV�FDSDELOLW\�LV�HVSHFLDOO\�XVHIXO�LQ�PDQXIDFWXULQJ
HQYLURQPHQWV�ZKHUH�DUFKLYLQJ�RI�GDWD�LV�UHTXLUHG�

56100A SCALAR NETWORK GENERAL
ANALYZER DESCRIPTION INFORMATION
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��� OPTIONS 7KH�IROORZLQJ�VWDQGDUG�LQVWUXPHQW�RSWLRQ�LV�DYDLODEOH�

2SWLRQ����5DFN�0RXQW���7KLV�NLW�FRQWDLQV�PRXQWLQJ�EUDFNHWV��FKDVVLV
WUDFN�VOLGHV��PRXQWLQJ�HDUV�DQG�D�FKDVVLV�WUDFN�VOLGH�ZLWK�D�IXOO���°
WLOW�FDSDELOLW\�

��� ADDITIONAL
EQUIPMENT REQUIRED

(LWKHU�RI�WKH�WZR�SLHFHV�RI�HTXLSPHQW�VKRZQ�LQ�)LJXUH�����EHORZ�LV�UH�
TXLUHG�IRU�QRUPDO������$�RSHUDWLRQ�

6:5
$XWRWHVWHU

7KH�����6HULHV�6:5�$XWRWHVWHUV�LQWHJUDWH�LQ�RQH
VPDOO�SDFNDJH�D�EURDGEDQG��KLJK�GLUHFWLYLW\�EULGJH�
D�GHWHFWRU��D�ORZ�UHIOHFWLRQ�WHVW�SRUW��D�UHIHUHQFH�WHU�
PLQDWLRQ��DQG�D�FRQQHFWLQJ�FDEOH��7KH�RXWSXW�RI�WKH
6:5�$XWRWHVWHU�LV�D�GHWHFWHG�VLJQDO��YDU\LQJ�LQ�SUR�
SRUWLRQ�WR�UHIOHFWLRQV�IURP�WKH�WHVW�GHYLFH�FRQQHFWHG
WR�WKH�WHVW�SRUW��2SWLRQDO�H[WHQGHU�FDEOHV�FDQ�EH
XVHG�ZLWKRXW�GHJUDGDWLRQ�LQ�SHUIRUPDQFH�

'HWHFWRUV 7KH�����6HULHV�GHWHFWRUV�DUH�XVHG�IRU�FRD[LDO�WUDQV�
PLVVLRQ�ORVV�RU�JDLQ�DQG�SRZHU�PHDVXUHPHQWV�DQG
DOVR�ZLWK�FRD[LDO�DGDSWHUV�IRU�ZDYHJXLGH�UHIOHFWRPH�
WHU�PHDVXUHPHQWV��=HUR�ELDVHG��ILHOG�UHSODFHDEOH
6FKRWWN\�GLRGHV�SURYLGH�¥���G%P�VHQVLWLYLW\��2S�
WLRQDO�H[WHQGHU�FDEOHV�FDQ�EH�XVHG�ZLWKRXW�GHJUDGD�
WLRQ�LQ�SHUIRUPDQFH�

)LJXUH����� ����6HULHV�6:5
$XWRWHVWHU�DQG�'HWHFWRU

GENERAL ADDITIONAL
INFORMATION EQUIPMENT REQUIRED
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���� AVAILABLE
ACCESSORIES

7KH�DFFHVVRULHV�OLVWHG�EHORZ�DQG�VKRZQ�LQ�)LJXUH������DUH�DYDLODEOH�IRU
WKH������$�

([WHQGHU�&D�
EOHV

([WHQGHU�FDEOHV�FDQ�EH�LQVWDOOHG�EHWZHHQ�WKH�6:5
$XWRWHVWHU�RU�GHWHFWRUV�DQG�WKH������$��SHUPLWWLQJ
PHDVXUHPHQWV�XS�WR�����IHHW��7KH�DYDLODEOH�OHQJWKV
DUH�

���P�����IW����3�1��������
����P�����IW����3�1��������
����P������IW����3�1��������
��P������IW����3�1��������

*3,%�&DEOHV 7KH�������VHULHV�FDEOHV�LQWHUFRQQHFW�LQVWUXPHQWV�RQ
WKH�*3,%��WKH��������FDEOH�LV�SURYLGHG�ZLWK�WKH
�����$��7KH�DYDLODEOH�FDEOH�OHQJWKV�DUH�

�P������IW����3�1�������
�P������IW����3�1�������
�P�������IW����3�1�������
���P�������IW����3�1�������

)LJXUH������ $YDLODEOH�$FFHVVRULHV�IRU�WKH������$

AVAILABLE GENERAL
ACCESSORIES INFORMATION
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$GDSWHU�&D�
EOHV

7KH������VHULHV�DGDSWHU�FDEOHV�ZLWK�%1&�DQG�60$
IHPDOH�FRQQHFWRUV�DOORZ�WKH������$�WR�EH�XVHG�ZLWK
ZDYHJXLGH�RU�RWKHU�GHWHFWRUV�ZLWK�WKH�VDPH�W\SH�RI
RXWSXW�FRQQHFWRUV��&DEOH�OHQJWK�LV�����FP����IW���

%1&�)HPDOH���3�1�������%;
60$�)HPDOH���3�1�������%;��

7KH������VHULHV�RI�DGDSWHU�FDEOHV�DUH�XVHG�WR�FRQ�
QHFW�WKH������$�WR�YDULRXV�VZHHS�JHQHUDWRUV��7KH
������FDEOH�LV�SURYLGHG�ZLWK�WKH������$�DQG�LV�XVHG
WR�FRQQHFW�WR��$15,768�����%�DQG�����$�%�VLJQDO
VRXUFHV��2WKHU�FDEOHV�DYDLODEOH�DUH�

$15,768������$�WR�+3�����%��+3�����$�%�
3�1�������
$15,768������$�WR�+3�����&���3�1�������

2SHQ�6KRUW
&DOLEUDWLRQ
5HIHUHQFHV

$Q�2SHQ�6KRUW�LV�XVHG�WR�HVWDEOLVK�D���G%�UHWXUQ
ORVV�UHIHUHQFH�GXULQJ�WKH�QRUPDOL]DWLRQ�SURFHGXUH
IRU�WKH������$��7KH�DYDLODEOH�FDOLEUDWLRQ�UHIHUHQFHV
DUH�

*3&���6KRUW�2QO\
*3&��
.�0DOH
.�)HPDOH
1�0DOH
1�)HPDOH
:60$�0DOH
:60$�)HPDOH

2WKHU�$FFHVVR�
ULHV

2WKHU�DFFHVVRULHV�IRU�WKH������$�LQFOXGH�

$�WUDQVLW�FDVH�IRU�WKH�5)�FRPSRQHQWV
$�WUDQVLW�FDVH�IRU�WKH�LQVWUXPHQW�LWVHOI
$�����PP��������LQ���GLDJRQDO�H[WHUQDO�PRQLWRU
$�&DQQRQ�%-���,QN�-HW�3ULQWHU

GENERAL AVAILABLE
INFORMATION ACCESSORIES
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���� PERFORMANCE
SPECIFICATIONS

3HUIRUPDQFH�VSHFLILFDWLRQV�IRU�WKH������$�DUH�OLVWHG�LQ�WKH�7HFKQLFDO
'DWD�6KHHW�ORFDWHG�LQ�$SSHQGL[�$�RI�WKH������$�2SHUDWLQJ�0DQXDO�
7KH\�DUH�DOVR�LQFOXGHG�DV�SDUW�RI�WKH�SURFHGXUHV�FRQWDLQHG�LQ�&KDSWHU
��RI�WKLV�PDQXDO��

���� EXCHANGE
ASSEMBLY PROGRAM

$15,768�PDLQWDLQV�D�PRGXOH�H[FKDQJH�SURJUDP�IRU�VHOHFWHG�VXEDV�
VHPEOLHV��,I�D�PDOIXQFWLRQ�RFFXUV�LQ�RQH�RI�WKHVH�VXEDVVHPEOLHV��WKH�GH�
IHFWLYH�LWHP�FDQ�EH�H[FKDQJHG��8SRQ�UHFHLYLQJ�\RXU�UHTXHVW��$1�
5,768�ZLOO�VKLS�WKH�H[FKDQJH�VXEDVVHPEO\�WR�\RX��W\SLFDOO\�ZLWKLQ���
KRXUV��<RX�WKHQ�KDYH����GD\V�LQ�ZKLFK�WR�UHWXUQ�WKH�GHIHFWLYH�LWHP��$OO
H[FKDQJH�VXEDVVHPEOLHV�DUH�ZDUUDQWHG�IRU����GD\V�IURP�WKH�GDWH�RI
VKLSPHQW��RU�IRU�WKH�EDODQFH�RI�WKH�RULJLQDO�HTXLSPHQW�ZDUUDQW\�
ZKLFKHYHU�LV�ORQJHU�

3OHDVH�KDYH�WKH�H[DFW�PRGHO�QXPEHU�DQG�VHULDO�QXPEHU�RI�\RXU�XQLW
DYDLODEOH�ZKHQ�UHTXHVWLQJ�WKLV�VHUYLFH��DV�WKH�LQIRUPDWLRQ�DERXW�\RXU
XQLW�LV�ILOHG�DFFRUGLQJ�WR�WKH�LQVWUXPHQWªV�PRGHO�DQG�VHULDO�QXPEHU�
)RU�PRUH�LQIRUPDWLRQ�DERXW�WKH�SURJUDP��FRQWDFW�\RXU�ORFDO�$15,768
6DOHV�&RPSDQ\�RU�$15,768�&XVWRPHU�6HUYLFH�

$15,768�&RPSDQ\�
$771��&XVWRPHU�6HUYLFH�
����-DUYLV�'ULYH�
0RUJDQ�+LOO��&$�����������

7HOHSKRQH�����������������
)$;����������������

$15,768�7DEOHV�����DQG�����SURYLGH�D�OLVWLQJ�RI�UHSODFHDEOH�VXEDV�
VHPEOLHV�IRU�WKH������$�

���� STATIC SENSITIVE
COMPONENT
HANDLING
PRECAUTIONS

7KH������$�FRQWDLQV�FRPSRQHQWV�WKDW�FDQ�EH�GDPDJHG�E\�VWDWLF�HOHF�
WULFLW\��)LJXUH������SDJH�������LOOXVWUDWHV�WKH�SUHFDXWLRQV�WKDW�VKRXOG
EH�IROORZHG�ZKHQ�KDQGOLQJ�VWDWLF�VHQVLWLYH�VXEDVVHPEOLHV�DQG�FRPSR�
QHQWV��,I�IROORZHG��WKHVH�SUHFDXWLRQV�ZLOO�PLQLPL]H�WKH�SRVVLELOLWLHV�RI
VWDWLF�VKRFN�GDPDJH�WR�WKHVH�LWHPV�

127(�
8VH�RI�D�JURXQGHG�ZULVW�VWUDS�ZKHQ�UHPRYLQJ�DQG�RU
UH�SODFLQJ�VXEDVVHPEOLHV�RU�SDUWV�LV�VWURQJO\�UHFRP�
PHQGHG�

���� RECOMMENDED TEST
EQUIPMENT

7DEOH�����SDJH��������SURYLGHV�D�OLVW�RI�UHFRPPHQGHG�WHVW�HTXLSPHQW
QHHGHG�WR�FKHFN�DQG�VHUYLFH�WKH������$�6FDODU�1HWZRUN�$QDO\]HU��

PERFORMANCE GENERAL
SPECIFICATIONS INFORMATION
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Replaceable Subassembly ANRITSU Part Number

A1/A2 Signal Channel PCB Assy D42005-3      

A2 Front Panel Interface PCB Assy D40036-7      

A3 Signal Channel Interface PCB Assy D42003-3      

A4 Sweeper Interface PCB Assy D32659-3      

A5 Input Connector PCB Assy C42002-3 

A7 CPU PCB Assy D42001-3      

A8 Graphics System Processor PCB Assy D42004-3      

A9 Motherboard PCB Assy D42000-3    

A12 Power Supply Assy D32521-3      

Monitor Assy D40047  

Front Panel Assy B42055 

Rear Panel Assy B42056  

Cable Assy, Main Power Switch C42033        

Power Supply Line Transformer D32572 

7DEOH����� 5HSODFHDEOH�6XEDVVHPEOLHV�/LVWLQJ

GENERAL REPLACEABLE
INFORMATION SUBASSEMBLIES

Description Part Number

Cover, Top D40107

Cover, Bottom D40107

Cover, Side ( Handle) 2000-633

Cover, Side D42021

Handle, Side Carrying 783-830

Screw, Handle, Side Carrying 900-714

Connector, Front Panel Input 551-152

Foot, Rear, Bottom Left 2000-548

Foot, Rear, Bottom Right 2000-549

Foot, Rear, Top Left 2000-552

Foot, Rear, Top Right 2000-553

Screw, Green Head 2000-560

Fuse, 2A, Antisurge, 3AG (110/120 Vac Operation) 631-62

Fuse, 1A, Antisurge, 5x20 mm (220/240 Vac Operation) 631-63

Fuse Holder, 3AG 553-221

Fuse Holder, 5 x 20 mm 553-240

Fan Assembly, Rear Panel C40217

Finger Guard, Fan (with filter, aluminum) 790-442

Knob, Data Entry 2000-641

Line Module Assembly, Rear Panel 260-13

7DEOH����� 5HSODFHDEOH�3DUWV�/LVWLQJ����RI���
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Description Part Number

56100A Models Without Front Handles 

Foot, Front, Bottom Right 2000-546

Foot, Front, Bottom Left 2000-547

Foot, Front,Top Left 2000-550

Foot, Front,Top Right 2000-551

56100A Models With Front Handles 

Upper Insert B37147

Foot, Bottom Left C37170

Foot, Bottom Right C37171

Handle, Left D37168-3

Handle, Right D37169-3

7DEOH����� 5HSODFHDEOH�3DUWV�/LVWLQJ����RI���

REPLACEABLE GENERAL
SUBASSEMBLIES INFORMATION
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�� Do not touch exposed contacts on
any static sensitive component.

�� Do not slide static sensitive
component across any surface.

�� Do not handle static sensitive
components in areas where the floor
or work surface covering is capable
of generating a static charge.

�� Wear a static-discharge wristband
when working with static sensitive
components.

�� Label all static sensitive devices. �� Keep component leads shorted
together whenever possible.

�� Handle PCBs only by their edges. Do
not handle by the edge connectors.

�� Lift & handle solid state devices by
their bodies – never by their leads.

�� Transport and store PCBs and other
static sensitive devices in static-
shielded containers.

10.    ADDITIONAL PRECAUTIONS:
• Keep workspaces clean and free of any objects capable of holding or storing a static charge.
• Connect soldering tools to an earth ground.
• Use only special anti-static suction or wick-type desoldering tools.

)LJXUH����� 6WDWLF�6HQVLWLYH�&RPSRQHQW�+DQGOLQJ�3URFHGXUHV

GENERAL STATIC HANDLING
INFORMATION PROCEDURES
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RECOMMENDED GENERAL
TEST EQUIPMENT INFORMATION

INSTRUMENT
CRITICAL

SPECIFICATION
RECOMMENDED

MANUFACTURER/MODEL
USE* 

Adaptor Cable Simulates 560-7 Series detectors ANRITSU Model 560-10BX C, P

Adapters
(50Ω impedance)

Type N (male) to BNC (male)
Type N (female) to BNC (male)

HP1250-0176
HP1250-0082

C, P

Connector Cable Connects sweep generator signal for
56100A compatibility

ANRITSU 806-7 C, P, O

GPIB Cable Connects 56100A to 68147B via
dedicated bus

ANRITSU 2100-1 C, P, O

RF Detector 0.01 to 20 GHz ANRITSU Model 560-7N50B C, P, O

Digital Multimeter Resolution:  4-1/2 digits  (to 20V )
DC Accuracy:  0.002% + 2 counts 
DC Input Impedance:  10 MΩ
AC Accuracy:  0.07% + 100 counts 
(to  20 kHz) 

John Fluke Mfg Co. Inc., 
Model 8840A

C

Oscilloscope Bandwidth: DC to 150 MHz
Sensitivity:  2 mV
Horiz. Sensitivity:  50 ns/division

Tektronix, Inc. 
Model 2445

C, P

Power Meter, with: Power Range:  +10 to  –55 dBm 
Other:  50 MHz Calibrated Output

Anritsu Corp., Model ML4803A C, P

 Power Sensor
      50Ω input

Frequency Range:  1.0 MHz to 2.0 GHz
Power Range:  –30 to +20 dBm Anritsu Corp., Model MA4601A

Frequency Source Frequency Range:  0.01 to 20 GHz
Power Range:  +10 dB to –60 dBm ANRITSU Model 681XXB Series

ANRITSU Model 683XXB Series

C, P, O

Step Attenuator Attenuation Range:  60 dB, 10 dB/step
0.000 to 18.0 GHz Hewlett-Packard, Model 8495B C, P

Voltage Standard Range:  –1.462V to –1.313 mV
Accuracy:  0.002% of set value.

John Fluke Mfg Co. Inc., 
Model 335D

C, P

* C = Calibration, P = Performance verification, O = Operational

7DEOH����� 5HFRPPHQGHG�7HVW�(TXLSPHQW
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7DEOH�RI�&RQWHQWV
��� ,1752'8&7,21��������������������������������������������������������������������������� ���

��� 5(&200(1'('�7(67�(48,30(17 ������������������������������������ ���

��� 9(5,)<,1*�6,*1$/�&+$11(/�$&&85$&<� ������������������������ ���

��� '&�92/7$*(�0(7+2'��������������������������������������������������������������� ���

��� 5)�7(67�0(7+2' ��������������������������������������������������������������������� ���

��� ,1+(5(17�81&(57$,17,(6�,1�5)�7(67�0(7+2'������������ ����

'HWHFWRU�6RXUFH�0DWFK�,QWHUDFWLRQ�8QFHUWDLQW\ ������������������������ ����
6ZHHS�*HQHUDWRU�+DUPRQLFV ��������������������������������������������������������� ����
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'&�9ROWDJH�0HWKRG�9HULILFDWLRQ�7HVW�������������������������������������������������
5)�0HWKRG�9HULILFDWLRQ�7HVW� �������������������������������������������������������������
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Chapter 2
Performance Verification

��� INTRODUCTION 7KLV�VHFWLRQ�SURYLGHV�WZR�SURFHGXUHV�IRU�YHULI\LQJ�VLJQDO�FKDQQHO�DFFX�
UDF\��WKH�RQO\�WHVW�QHFHVVDU\�WR�HQVXUH�WKDW�WKH������$�SURYLGHV
SURSHU�SHUIRUPDQFH��7KHVH�WZR�SURFHGXUHV�SURYLGH�DOWHUQDWLYH�PHWK�
RGV�IRU�FKHFNLQJ�VLJQDO�FKDQQHO�DFFXUDF\��

��� RECOMMENDED TEST
EQUIPMENT

7DEOH������&KDSWHU����SURYLGHV�D�OLVWLQJ�RI�UHFRPPHQGHG�WHVW�HTXLS�
PHQW�IRU�ERWK�WKH�'&�DQG�5)�PHWKRGV��,I�WKH�UHFRPPHQGHG�LWHPV�DUH
QRW�DYDLODEOH��HTXLSPHQW�ZLWK�HTXLYDOHQW�FKDUDFWHULVWLFV�PD\�EH�VXE�
VWLWXWHG�

��� VERIFYING SIGNAL
CHANNEL ACCURACY 

7ZR�PHWKRGV�IRU�YHULI\LQJ�VLJQDO�FKDQQHO�DFFXUDF\�DUH�GHVFULEHG�LQ
WKLV�VHFWLRQ��7KH�ILUVW�DQG�PRVW�DFFXUDWH�LV�WKH�'&�9ROWDJH�0HWKRG�
ZKLFK�XVHV�KLJKO\�DFFXUDWH�GF�YROWDJHV�DSSOLHG�GLUHFWO\�WR�WKH�VLJQDO
FKDQQHO�EHLQJ�YHULILHG��8VLQJ�WKLV�PHWKRG���PHDVXUHPHQW�XQFHUWDLQ�
WLHV�DUH�QHJOLJLEOH��SURYLGHG�WKDW�WKH�UHFRPPHQGHG�WHVW�HTXLSPHQW�LV
XVHG���7KH�VHFRQG�PHWKRG�LV�WKH�5)�0HWKRG�WKDW�KDV�PHDVXUHPHQW�XQ�
FHUWDLQWLHV�DWWULEXWDEOH�WR�WKH�VRXUFH��DWWHQXDWRU��DQG�GHWHFWRU��
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��� DC VOLTAGE METHOD 7KH�GF�YROWDJH�PHWKRG�XVHV�KLJKO\�DFFXUDWH�GF�YROWDJHV�WR�VLPXODWH�LQ�
SXW�5)�SRZHU�ZLWKRXW�LQWURGXFLQJ�VRXUFH�HUURUV��$�������%;�DGDSWHU
FDEOH�PXVW�EH�XVHG�WR�FRQQHFW�WKH�GF�YROWDJH�WR�WKH�LQSXW�RI�WKH
�����$�

6WHS��� 6HW�XS�WKH�WHVW�HTXLSPHQW�DV�VKRZQ�LQ�)LJXUH�����

6WHS��� &RQQHFW�WKH�������%;�FDEOH�WR�LQSXW�A�RQ�WKH������$�

6WHS��� 3UHVV�WKH�Power NH\V�RQ�WKH������$�DQG������%�WR�On.

6WHS��� 2Q�WKH������$�

3UHVV�WKH�System Menu�NH\�

8VLQJ�WKH�Menu�XS�GRZQ�NH\V��KLJKOLJKW�5(6(7��72
)$&725<�6(77,1*6��DQG�SUHVV�WKH�Select NH\��WKLV
UHVHWV�ERWK�WKH������$�DQG������%�. 

3UHVV�WKH Channel 2 Display On/Off .H\�WR�Off.

(QVXUH�WKDW�INTERFACE OFF�LV�QRW�GLVSOD\HG�RQ�WKH�ERW�
WRP�OLQH�DQG�WKDW�IUHTXHQFLHV�DUH�DQQRWDWHG�FRUUHFWO\�

3UHVV�WKH�Channel 1 Menu�NH\�

8VLQJ�WKH�Menu XS�GRZQ�NH\V��KLJKOLJKW�32:(5�

3UHVV�the Select key.

68XXXB SERIES SOURCE

)LJXUH����� 7HVW�(TXLSPHQW�6HWXS��'&�9ROWDJH�0HWKRG

DC VOLTAGE PERFORMANCE
METHOD VERIFICATION

NOTE 

Ensure that the 68XXXB GPIB
address is set to 5 for operation
with a 56100A (default setting)
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3UHVV�WKH�Cursor Measurements On/Off�NH\�WR�2Q�

6WHS��� 2Q�WKH������%�

*R�WR�WKH�&RQILJXUH�5)�0HQX�DQG�SUHVV�WKH�Retrace RF
NH\�WR�On.

6WHS��� 6HW�WKH�'&�YROWDJH�VRXUFH�WR�]HUR�YROWV���3UHVV�WKH�Calibra-
tion�NH\�DQG�VHOHFW�/2:��/9/�75,0�IURP�WKH�GLVSOD\HG
PHQX�

6WHS��� $GMXVW�WKH�YROWDJH�VWDQGDUG�WR�SURYLGH�YROWDJH���LQ�WDEOH�DW
OHIW�

6WHS��� 2Q�WKH������$��YHULI\�WKDW�WKH�CURSOR�G%P�YDOXH�GLV�
SOD\HG�LQ�WKH�PHQX�DUHD�LV�ZLWKLQ�WKH�WROHUDQFHV�OLVWHG�LQ
WKH�WDEOH�DW�OHIW�

6WHS��� ,QFUHPHQW�WKH�YROWDJH�VWDQGDUG�RXWSXW�WR�YROWDJHV���DQG���
LQ�WXUQ��DQG�UHSHDW�VWHSV���DQG����DERYH���)RU�YROWDJH���
SUHVV�WKH�Smoothing�NH\�WR�OLJKW�ERWK�/('V��PD[LPXP
VPRRWKLQJ���

6WHS���� 0RYH�WKH�������%;�FDEOH�WR�LQSXW�B.

6WHS���� 2Q�WKH������$�

3UHVV�WKH�Channel 1 Menu�NH\�

8VLQJ�WKH�Menu XS�GRZQ�NH\V��KLJKOLJKW�6(/(&7�,1�
387��IURP�WKH�GLVSOD\HG�PHQX�

3UHVV�WKH�Select NH\�

8VLQJ�WKH�Menu XS�GRZQ�NH\V��KLJKOLJKW�%��

3UHVV�WKH�Select�NH\�

3UHVV�WKH�Cursor Measurements On/Off�NH\�WR�UHVWDUW�WKH
QXPHULFDO�GLVSOD\�LQ�WKH�PHQX�DUHD�

5HSHDW�VWHSV���WKUX���IRU�LQSXW�%�

5HSHDW�VWHSV���DQG����IRU�5��DQG�5���,Q�WKH�SURFHGXUH�
VXEVWLWXWH�§5�¨�DQG�§5��¨�UHVSHFWLYHO\��IRU�§%¨�

Num-
ber

DC Voltage
CURSOR 

dBm Reading

1 –1.462V +16, +0.25; –0.10

2 –0.6208V +9, +0.12; –0.10

3 –1.313 mV –26, ±0.34

PERFORMANCE DC VOLTAGE 
VERIFICATION METHOD
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��� RF TEST METHOD 7KH�5)�PHWKRG�IRU�YHULI\LQJ�VLJQDO�FKDQQHO�DFFXUDF\�KDV�LQKHUHQW
PHDVXUHPHQW�LQDFFXUDFLHV��7KHVH�LQDFFXUDFLHV�DUH�H[SODLQHG�LQ�SDUD�
JUDSK������7DEOHV�����DQG�����OLVW�WKH�H[SHFWHG�DFFXUDF\�OLPLWV�DQG�HU�
URU�VRXUFHV�LQWURGXFHG�E\�WKH�WHVW�HTXLSPHQW�GXULQJ�WKHVH�PHDVXUH�
PHQWV��7DEOH�����KDV�VSDFH�ZKHUH�WKH�&XUVRU�G%P�5HDGLQJV�PD\�EH
UHFRUGHG�IRU�WKHVH�PHDVXUHPHQWV�

3RZHU�0HWHU�3RZHU�6HQVRU�&DOLEUDWLRQ�DW����0+]

6WHS��� 3RVLWLRQ�WKH�&$/�)$&725 FRQWURO�RQ�WKH�SRZHU�PHWHU�WR
WKH�QHFHVVDU\�FDOLEUDWLRQ�SRZHU�IDFWRU�DV�VSHFLILHG�RQ�WKH
SRZHU�VHQVRU�FKDUW�

6WHS��� =HUR�VHW�WKH�SRZHU�PHWHU�

6WHS��� &RQQHFW�WKH�SRZHU�VHQVRU�WR�WKH�32:(5�5()�FRQQHFWRU�
:LWK�WKH�32:(5�5()�21��DGMXVW�WKH�&$/�$'-�SRWHQWL�
RPHWHU�IRU������G%P�RQ�WKH�SRZHU�PHWHU�GLVSOD\�

6WHS��� 'LVFRQQHFW�WKH�SRZHU�VHQVRU�IURP�WKH�32:(5�5()�FRQQHF�
WRU�

6ZHHS�*HQHUDWRU�6WHS�$WWHQXDWRU�2XWSXW�3RZHU�&DOLEUDWLRQ

6WHS��� 6HW�XS�WKH�WHVW�HTXLSPHQW�DV�VKRZQ�LQ�)LJXUH�����

6WHS��� 3UHVV�WKH�Power NH\V�RQ�WKH������$�DQG������%�WR�On.

6WHS��� 2Q�WKH������$�

3UHVV�WKH�System Menu�NH\�

68XXXB SERIES SOURCE

)LJXUH����� 7HVW�(TXLSPHQW�6HWXS��5)�0HWKRG

RF TEST PERFORMANCE
METHOD VERIFICATION

NOTE 

Ensure that the 68XXXB GPIB
address is set to 5 for operation
with a 56100A (default setting)
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8VLQJ�WKH�Menu XS�GRZQ�NH\V��KLJKOLJKW�5(6(7��72
)$&725<�6(77,1*6���

3UHVV�WKH�Select NH\��WKLV�UHVHWV�ERWK�WKH������$�DQG
�����%��

6WHS��� 2Q�WKH������%��JR�WR�WKH�&RQILJXUH�5)�0HQX�DQG�SUHVV�WKH
Retrace RF�NH\�WR�2Q�

6WHS��� 2Q�WKH����'��

3RVLWLRQ�WKH�DWWHQXDWRU�GLDO�WR����

&RQQHFW�WKH�SRZHU�VHQVRU�WR�WKH�RXWSXW�

Attenuator Dial Setting Input Power Level (dBm) Cursor dBm Reading RSS Limits (dBm)

0 10 10.6 to 9.5

10 0 0.6 to –0.5

20 –10 –9.4 to –10.5

30 –20 –19.4 to –20.5

40 –30 –29.3 to –30.6

50 –40 –39.3 to –40.7

60 –50 –49.0 to –50.9

7DEOH����� 3RZHU�$FFXUDF\�ZLWK�5HFRPPHQGHG�7HVW�(TXLSPHQW

Input
Powr
(dBm)

Possible Error (dB) at 50 MHz

RSS ErrorDet/Source Match
Interaction

Harmonic Frequency
at 30 dBc

Attenuator Accuracy
Detector Frequency

Response
Signal Channel

Accuracy

+16 ±0.31 +0.6
–0.4

±0.3 +0.3
–0.2

+0.25
–0.1

+0.8
–0.7

+10 ±0.28 +0.3
–0.2

±0.3 +0.3
–0.2

+0.15
–0.1

+0.6
–0.5

0 ±0.14 +0.3
–0.2

±0.3 +0.3
–0.2

±0.2 +0.6
–0.5

–10 ±0.14 +0.15
–0.1

±0.3 +0.3
–0.2

±0.25 +0.6
–0.5

–20 ±0.14 +0.15
–0.1

±0.3 +0.3
–0.2

±0.3 +0.6
–0.5

–30 ±0.14 +0.15
–0.1

±0.3 +0.3
–0.2

±0.4 +0.7
–0.6

–40 ±0.14 +0.15
–0.1

±0.3 +0.3
–0.2

±0.5 ±0.7

–50 ±0.14 +0.15
–0.1

±0.3 +0.3
–0.2

±0.8 +1.0
–0.9

–55 ±0.14 +0.15
–0.1

±0.3 +0.3
–0.2

±1.0 ±1.1

7DEOH����� (IIHFW�RI�3RVVLEOH�(UURU�6RXUFHV�RQ�0HDVXUHPHQW��5)�0HWKRG�

PERFORMANCE RF TEST
VERIFICATION METHOD
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6WHS��� 2Q�WKH������%�

3UHVV�WKH�CW/Sweep Select�NH\�WR�JR�WR�WKH�&:�0HQX
GLVSOD\�

3UHVV�WKH�Edit F1�NH\��DQG�VHW�)��IRU����0+]�

3UHVV�Edit F1 DQG�VHW�WKH�RXWSXW�SRZHU�IRU����G%P
�QRPLQDO��XVLQJ�WKH�NH\SDG�

8VLQJ�WKH�URWDU\�GDWD�NQRE, DGMXVW�WKH�RXWSXW�SRZHU�WR
LQGLFDWH ¥��G%P�RQ�WKH�SRZHU�PHWHU�GLVSOD\�

5HFRUG�WKH�LQGLFDWHG�RXWSXW�SRZHU�OHYHO�IURP�WKH
�����% Level GLVSOD\�

6HW�WKH�OHYHO�WR�����G%P��QRPLQDO��XVLQJ�WKH�NH\SDG�

8VLQJ�WKH�URWDU\�GDWD�NQRE, DGMXVW�WKH�RXWSXW�SRZHU�WR
LQGLFDWH������G%P�RQ�WKH�SRZHU�PHWHU�GLVSOD\�

5HFRUG�WKH�LQGLFDWHG�RXWSXW�SRZHU�OHYHO�IURP�WKH�Level
GLVSOD\�

&KDQQHO�$�3RZHU�$FFXUDF\�7HVW

6WHS��� 2Q�WKH����'�

5HPRYH�WKH�SRZHU�VHQVRU�

&RQQHFW�WKH�GHWHFWRU�

6HW�WKH�GLDO�WR���

6WHS��� 2Q�WKH������%��JR�WR�WKH�&RQILJXUH�5)�0HQX�DQG�SUHVV�WKH
Retrace RF�NH\�WR 2II.

6WHS��� 2Q�WKH������$��

3UHVV�WKH Channel 2 Display On/Off NH\�WR�Off

3UHVV�WKH�Channel 1 Menu�NH\�

8VLQJ�WKH�Menu XS�GRZQ�NH\V��KLJKOLJKW�32:(5��

3UHVV�WKH�Select NH\�

3UHVV�WKH�Cursor Measurements On/Off�NH\�WR�On.

RF TEST PERFORMANCE
METHOD VERIFICATION
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6WHS��� 3UHVV�WKH�6\VWHP�0HQX�NH\�DQG�VHOHFW�GDWD�SRLQWV���6HW�WKH
GDWD�SRLQWV�WR�����

6WHS��� 7DEXODWH�UHVXOWV�DV�IROORZV��5HFRUG�WKH�&85625�UHDGRXW
IURP�WKH�GLVSOD\�LQWR�7DEOH������RQ�WKH�OLQH�IRU�WKH�FRUUH�
VSRQGLQJ�$WWHQXDWRU�'LDO�6HWWLQJ�

6WHS��� 2Q�WKH����'�DQG������$��WDEXODWH�DV�LQ�VWHS����DERYH��IRU
VHWWLQJV�RI�������������DQG����

127(
6PRRWKLQJ�VKRXOG�EH�RII�WKURXJKRXW�WKHVH�WHVWV�

6WHS��� 3RVLWLRQ�WKH����'�WR����

6WHS��� 2Q�WKH������$�

3UHVV�WKH�Averaging NH\�

8VH�WKH�Menu XS�GRZQ�NH\V�WR�KLJKOLJKW����DYHUDJHV
DQG�Select.

6WHS��� 7DEXODWH�WKH�UHVXOWV�DV�GHVFULEHG�LQ�VWHS����DERYH�

6WHS���� 3RVLWLRQ�WKH����'�WR����

6WHS���� 2Q�WKH������$�

3UHVV�WKH�Averaging NH\���8VH�WKH�XS�GRZQ�NH\V�WR�KLJK�
OLJKW�����VZHHSV�DQG�SUHVV�VHOHFW�

6WHS���� 7DEXODWH�DV�GHVFULEHG�LQ�VWHS����DERYH��7KH�UHDGRXW�FRUUH�
VSRQGV�WR�D�¥���G%P�LQSXW�SRZHU�OHYHO�

6WHS���� 2Q�WKH������%�

3UHVV�WKH�Edit F1�NH\��DQG�XVLQJ�WKH�NH\SDG�HQWHU�WKH
OHYHO�DV�UHFRUGHG�GXULQJ�§6ZHHS�*HQHUDWRU�6WHS�$WWHQX�
DWRU�2XWSXW�3RZHU�&DOLEUDWLRQ¨�LQ�VWHS�����WK�EXOOHW��RQ
SDJH�����

$YHUDJLQJ�VWDUWV�DXWRPDWLFDOO\�ZKHQ�WKH������%
FKDQJHV�OHYHO��

7DEXODWH�DV�GHVFULEHG�LQ�VWHS����DERYH��7KH�UHDGRXW�FRU�
UHVSRQGV�WR�¥���G%P�LQSXW�SRZHU�OHYHO�

PERFORMANCE RF TEST
VERIFICATION METHOD
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&KDQQHO�%�3RZHU�$FFXUDF\�7HVW

6WHS��� 2Q�WKH������$�

3UHVV�WKH�Averaging NH\�WZLFH�WR�WXUQ�DYHUDJLQJ�RII�

3UHVV�WKH�Channel 1 Menu�NH\�

8VLQJ�WKH�Menu�XS�GRZQ�NH\V��KLJKOLJKW�6(/(&7�,1�
387��

3UHVV�WKH�Select NH\�

8VLQJ�WKH�Menu XS�GRZQ�NH\V��KLJKOLJKW�%� 

3UHVV�WKH�Select�NH\�

0RYH�WKH�GHWHFWRU�WR�WKH�%�LQSXW�

3UHVV�WKH�Cursor Measurements On/Off�NH\�WR�On WR�UH�
VWRUH�WKH�QXPHULFDO�GLVSOD\�LQ�WKH�PHQX�DUHD�

6WHS��� 2Q�WKH������%�

3UHVV�WKH�Edit F1 key.

8VLQJ�WKH�NH\SDG�DQG�DSSURSULDWH�WHUPLQDWRU�NH\��VHW
WKH�RXWSXW�SRZHU�IRU�WKH�YDOXH�UHFRUGHG�LQ�6WHS����ODVW
EXOOHW��RQ�SDJH�����

6WHS��� 2Q�WKH����'��SRVLWLRQ�WKH�DWWHQXDWRU�GLDO�WR���

6WHS��� *R�WR�SDJH�����DQG�UHSHDW�6WHSV���WKUX����DV�OLVWHG�IRU�WKH
&KDQQHO�$�3RZHU�$FFXUDF\�7HVW�

&KDQQHOV�5��DQG�5��3RZHU�$FFXUDF\�7HVWV

5HSHDW�WKH�SURFHGXUH��RU�WKH�&KDQQHO�$�3RZHU�$FFXUDF\�7HVW�IRU�LQ�
SXWV�5��DQG�5���6XEVWLWXWH�§5�¨�DQG�§5��¨�UHVSHFWLYHO\��IRU�§$�¨�

RF TEST PERFORMANCE
METHOD VERIFICATION
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��� INHERENT
UNCERTAINTIES IN RF
TEST METHOD

7KH�SRZHU�PHDVXUHPHQW�PHWKRG�XVLQJ�WKH�UHFRPPHQGHG�WHVW�HTXLS�
PHQW�OLVWHG�LQ�7DEOH������&KDSWHU����DQG�VKRZQ�LQ�)LJXUH�����FRQWDLQV
LQKHUHQW�PHDVXUHPHQW�XQFHUWDLQWLHV��7KHVH�XQFHUWDLQWLHV�DUH�H[�
SODLQHG�LQ�WKH�IROORZLQJ�SDUDJUDSKV�

'HWHF�
WRU�6RXUFH
0DWFK�,QWHU�
DFWLRQ�8QFHU�
WDLQW\

7KH�LPSHGDQFH�PLVPDWFK�EHWZHHQ�WKH�5)�VRXUFH
DQG�WKH�5)�GHWHFWRU�FRQWULEXWHV�D�SRVVLEOH�XQFHU�
WDLQW\�NQRZQ�DV�VRXUFH�PDWFK��)RU�WKH������%�DQG
WKH�������6HULHV�GHWHFWRUV��WKLV�XQFHUWDLQW\�LV�DV�IRO�
ORZV��

$W�����G%P�����'�$WWHQXDWRU�'LDO�DW�����WKH�VRXUFH
PDWFK�RI�WKH�VZHHS�JHQHUDWRU�DQG�WKH�PLVPDWFK�RI
WKH�5)�GHWHFWRU�LQWHUDFW�WR�SURGXFH�DQ�RYHUDOO�XQFHU�
WDLQW\�RI�±�����G%��

$W���G%P�DQG�EHORZ�����'�$WWHQXDWRU�'LDO�EHWZHHQ
���DQG������WKH�VRXUFH�PDWFK�RI�WKH����'�DQG�WKH
5)�GHWHFWRU�LQWHUDFW�WR�SURGXFH�DQ�XQFHUWDLQW\�RI
±�����G%�

6ZHHS�*HQHU�
DWRU�+DUPRQ�
LFV

,Q�WKH�OLQHDU�UDQJH�RI�WKH�5)�GHWHFWRU��EHWZHHQ����
G%P�DQG�DSSUR[LPDWHO\�¥���G%P��KDUPRQLFV�RI�WKH
VZHHS�JHQHUDWRU�IXQGDPHQWDO�IUHTXHQF\�FRQWULEXWH
WR�HUURUV�LQ�WKH�PHDVXUHPHQW�

6WHS�$WWHQX�
DWRU�$FFXUDF\

7KH�+3���'�VWHS�DWWHQXDWRU�KDV�D�VSHFLILHG�DFFX�
UDF\�RI�±0.3�G%�IURP�GF�WR�DSSUR[LPDWHO\����0+]�
7KLV�SRVVLEOH�HUURU�LQ�DFFXUDF\�LV�SUHVHQW�DW�DOO�DW�
WHQXDWRU�GLDO�VHWWLQJV��LQFOXGLQJ�]HUR�

'HWHFWRU�)UH�
TXHQF\�5H�
VSRQVH

7KH�IUHTXHQF\�UHVSRQVH�RI�WKH�0RGHO�������GHWHFWRU
LQWURGXFHV�D�IXUWKHU�SRVVLEOH�HUURU�DV�VKRZQ�LQ�)LJ�
XUH�����

6LJQDO�&KDQ�
QHO�$FFXUDF\

7KH�DFFXUDF\�YDULHV�ZLWK�LQSXW�SRZHU�DV�VKRZQ�LQ
)LJXUH������%H�DGYLVHG�WKDW�WKH�YDOXHV�XVHG�LQ�7DEOH
����DUH�IDFWRU\�WHVW�YDOXHV��7KH\�DUH�PXFK�WLJKWHU
WKDQ�WKH�SXEOLVKHG�DFFXUDF\�DV�VKRZQ�LQ�)LJXUHV���
��DQG�����

��� PERFORMANCE TEST
RECORD

&RSLHV�RI�VDPSOH�SHUIRUPDQFH�WHVW�UHFRUGV�DUH�SURYLGHG�EHORZ�LQ�7D�
EOHV�����DQG������7KHVH�WHVW�UHFRUGV�SURYLGH�WKH�PHDQV�IRU�PDLQWDLQLQJ
DQ�DFFXUDWH�DQG�FRPSOHWH�UHFRUG�RI�LQVWUXPHQW��SHUIRUPDQFH��:H�UHF�
RPPHQG�WKDW�\RX�FRS\�WKHVH�SDJHV�DQG�UHFRUG�RQ�WKHP�WKH�UHVXOWV
IURP�\RXU�LQLWLDO�WHVWLQJ�RI�WKH������$��7KHVH�LQLWLDO�UHDGLQJV�FDQ
ODWHU�EH�XVHG�DV�EHQFKPDUN�YDOXHV�IRU�IXWXUH�WHVWV�RI�WKH�VDPH�VHULDO�
QXPEHUHG�LQVWUXPHQW�

Frequency (GHz)
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M a x i m u m  V a r i a t i o n

)LJXUH����� 'HWHFWRU�)UHTXHQF\�5H�
VSRQVH
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+16 0
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 +/-

 +/-

 +/-

-10 -20 -30 -35+10

A
cc

ur
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y 
(d

B
)

Input Power (dBm)

0 +/-

Typical
Maximum

)LJXUH����� &KDQQHO�$FFXUDF\

INHERENT UNCERTAINTIES RF TEST
IN RF TEST METHOD METHOD
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'&�9ROWDJH
0HWKRG�9HULIL�
FDWLRQ�7HVW

7DEOH�����EHORZ�SURYLGHV�D�SODFH�IRU�UHFRUGLQJ�WKH
YDOXHV�PHDVXUHG�IRU�,QSXWV�$��%��5��DQG�5��GXULQJ
WKH�'&�9ROWDJH�0HWKRG�FKDQQHO�YHULILFDWLRQ�WHVW�

5)�0HWKRG
9HULILFDWLRQ
7HVW�

7DEOH�����EHORZ�SURYLGHV�D�SODFH�IRU�UHFRUGLQJ�WKH
YDOXHV�PHDVXUHG�IRU�,QSXWV�$��%��5��DQG�5��GXULQJ
WKH�5)�0HWKRG�FKDQQHO�YHULILFDWLRQ�WHVW��:H�UHFRP�
PHQG�WKDW�\RX�FRS\�WKHVH�SDJHV�DQG�UHFRUG�RQ�WKHP
WKH�UHVXOWV�IURP�\RXU�LQLWLDO�WHVWLQJ�RI�WKH������$�

,QSXW�$��&KDQQHO��

Number DC Voltage CURSOR dBm Reading (Spec) CURSOR dBm Reading Rec’d

1 –1.462V +16, +0.25; –0.10

2 –0.6208V +9, +0.12; –0.10

3 –1.313 mV –26, ±0.34

,QSXW�%��&KDQQHO��

Number DC Voltage CURSOR dBm Reading (Spec) CURSOR dBm Reading Rec’d

1 –1.462V +16, +0.25; –0.10

2 –0.6208V +9, +0.12; –0.10

3 –1.313 mV –26, ±0.34

,QSXW�5���&KDQQHO��

Number DC Voltage CURSOR dBm Reading (Spec) CURSOR dBm Reading Rec’d

1 –1.462V +16, +0.25; –0.10

2 –0.6208V +9, +0.12; –0.10

3 –1.313 mV –26, ±0.34

,QSXW�5���&KDQQHO��

Number DC Voltage CURSOR dBm Reading (Spec) CURSOR dBm Reading Rec’d

1 –1.462V +16, +0.25; –0.10

2 –0.6208V +9, +0.12; –0.10

3 –1.313 mV –26, ±0.34

7DEOH����� 6DPSOH�7HVW�5HFRUG�IRU�'&�9ROWDJH�0HWKRG�9HULILFDWLRQ�7HVW�

RF TEST INHERENT UNCERTAINTIES
METHOD IN RF TEST METHOD
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,QSXW�$��&KDQQHO��

Attenuator Dial Setting Input Power Level (dBm) Cursor dBm Reading Limits (dBm)

0 10 10.6 to 9.5

10 0 0.6 to –0.5

20 –10 –9.4 to –10.5

30 –20 –19.4 to –20.5

40 –30 –29.3 to –30.6

50 –40 –39.3 to –40.7

60 –50 –49.0 to –50.9

60 –55 –53.9 to –56.1

,QSXW�%��&KDQQHO��

7DEOH����� 6DPSOH�7HVW�5HFRUG�IRU�5)�0HWKRG�9HULILFDWLRQ�7HVW�

Attenuator Dial Setting Input Power Level (dBm) Cursor dBm Reading Limits (dBm)

0 10 10.6 to 9.5

10 0 0.6 to –0.5

20 –10 –9.4 to –10.5

30 –20 –19.4 to –20.5

40 –30 –29.3 to –30.6

50 –40 –39.3 to –40.7

60 –50 –49.0 to –50.9

60 –55 –53.9 to –56.1

,QSXW�5���&KDQQHO��

Attenuator Dial Setting Input Power Level (dBm) Cursor dBm Reading Limits (dBm)

0 10 10.6 to 9.5

10 0 0.6 to –0.5

20 –10 –9.4 to –10.5

30 –20 –19.4 to –20.5

40 –30 –29.3 to –30.6

50 –40 –39.3 to –40.7

60 –50 –49.0 to –50.9

60 –55 –53.9 to –56.1

INHERENT UNCERTAINTIES RF TEST
IN RF TEST METHOD METHOD
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,QSXW�5���&KDQQHO��

Attenuator Dial Setting Input Power Level (dBm) Cursor dBm Reading Limits (dBm)

0 10 10.6 to 9.5

10 0 0.6 to –0.5

20 –10 –9.4 to –10.5

30 –20 –19.4 to –20.5

40 –30 –29.3 to –30.6

50 –40 –39.3 to –40.7

60 –50 –49.0 to –50.9

60 –55 –53.9 to –56.1

7DEOH����� 6DPSOH�7HVW�5HFRUG�IRU�5)�0HWKRG�9HULILFDWLRQ�7HVW��&RQW��

RF TEST INHERENT UNCERTAINTIES
METHOD IN RF TEST METHOD
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7DEOH�RI�&RQWHQWV
��� ,1752'8&7,21��������������������������������������������������������������������������� ���

��� 5(&200(1'('�7(67�(48,30(17 ������������������������������������ ���
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��� &57�021,725�$'-8670(176 ������������������������������������������������ ���

Chapter 3
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Chapter 3
Adjustments

��� INTRODUCTION 7KLV�FKDSWHU�FRQWDLQV�WKH�DGMXVWPHQW�SURFHGXUHV�IRU�WKH�0RGHO
�����$��$�SHUIRUPDQFH�YHULILFDWLRQ�WHVW��XVLQJ�WKH�'&�9ROWDJH
0HWKRG��LV�DOVR�LQFOXGHG�DW�WKH�HQG�RI�SDUDJUDSK������7KHVH�SURFH�
GXUHV�DUH�XVXDOO\�XVHG�ZKHQ�RXW�RI�VSHFLILFDWLRQ�FRQGLWLRQV�DUH�QRWHG
GXULQJ�WKH�3HUIRUPDQFH�9HULILFDWLRQ�WHVWV�RI�&KDSWHU����RU�DV�D�UHVXOW
RI�VXEDVVHPEO\�FRPSRQHQW�UHSDLU�RU�UHSODFHPHQW�

��� RECOMMENDED TEST
EQUIPMENT

7DEOH������&KDSWHU����OLVWV�WKH�UHFRPPHQGHG�WHVW�HTXLSPHQW�IRU�SHU�
IRUPLQJ�WKH�DGMXVWPHQW�SURFHGXUHV�FRQWDLQHG�LQ�WKLV�VHFWLRQ��

��� ADJUSTMENT
PROCEDURES

7R�SHUIRUP�WKH�DGMXVWPHQW�SURFHGXUHV��WKH�WRS�FRYHU�DQG�WKH�3&%�FDUG
FODPS�PXVW�EH�UHPRYHG��

6WHS��� 6HW�XS�WKH�WHVW�HTXLSPHQW�DV�VKRZQ�LQ�)LJXUH�����

6WHS��� :LWK�WKH������$�RII��SUHVV�WKH�Power�NH\�RQ�WKH������%
DQG�DOORZ�WKH�VHOI�WHVW�WR�ILQLVK�

6WHS��� 3UHVV�WKH�Reset�NH\�RQ�WKH������%�

68XXXB SERIES SOURCE

)LJXUH����� 7HVW�(TXLSPHQW�6HWXS��'&�9ROWDJH�0HWKRG

NOTE 
Ensure that the 68XXXB GPIB
address is set to 5 for operation
with a 56100A (default setting)
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6WHS��� 3UHVV�WKH������$�Power�NH\�DQG�DOORZ�WKH�VHOI�WHVW�WR�ILQ�
LVK�

127(
8QOHVV�RWKHUZLVH�VSHFLILHG��WKH������$�LV�WKH�LQVWUX�
PHQW�UHIHUUHG�WR�LQ�WKH�IROORZLQJ�VWHSV�

6WHS��� 3UHVV�WKH�System Menu�NH\�

6WHS��� 8VH�WKH�Menu�XS�GRZQ�NH\V�WR�KLJKOLJKW�5(6(7�

6WHS��� 3UHVV�WKH�Select�NH\�

6WHS��� 3UHVV�WKH�Channel 2 Display On/Off�NH\�WR�WXUQ�RII�WKH�FRUUH�
VSRQGLQJ�/('�

6WHS��� 3UHVV�WKH�Channel 1 Menu�NH\�

6WHS���� 8VH�WKH�Menu�XS�GRZQ�NH\V�WR�KLJKOLJKW�32:(5�

6WHS���� 3UHVV�WKH�Calibration�NH\�

6WHS���� 5HSHDWHGO\�SUHVV�'RZQ�FXUVRU�NH\�XQWLO�/RJ�7HPS�FRUUHF�
WLRQ�LV�KLJKOLJKWHG�

6WHS���� 3UHVV�WKH�Select�NH\�

&$87,21

%H�FDUHIXO�QRW�WR�GLVWXUE�WKH�IURQW�SDQHO�NH\V�ZKHQ
PDNLQJ�WKH�IROORZLQJ�$��$��3&%�DGMXVWPHQWV�

6WHS���� &RQQHFW�WKH�������%;�FDEOH�WR�WKH�A�LQSXW��/HDYH�WKH�%1&
HQG�RI�WKH�FDEOH�GLVFRQQHFWHG�

6WHS���� $GMXVW�$�5���IRU������±������DV�UHDG�RQ�WKH�LOG/TEMP
CORRECTION GLVSOD\��VHH�)LJXUH������

6WHS���� 5HPRYH�WKH�FDEOH�IURP�WKH�A�LQSXW�DQG�FRQQHFW�LW�WR�WKH�B
LQSXW�

6WHS���� $GMXVW�$�5���IRU������±�����

6WHS���� 5HPRYH�WKH�FDEOH�DQG�FRQQHFW�LW�WR�WKH�R1�LQSXW.

6WHS���� $GMXVW�$�5���IRU������±�����

6WHS���� 5HPRYH�WKH�FDEOH�DQG�FRQQHFW�LW�WR�WKH�R2�LQSXW�

ADJUST- ADJUSTMENT
MENTS PROCEDURES
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6WHS���� $GMXVW�$�5���IRU������±�����

6WHS���� 3UHVV�WKH�Cursor Measurements On/Off�NH\�WR�2Q��$�FXUVRU
GLVSOD\�VKRXOG�DSSHDU�RQ�WKH�XSSHU�ULJKW�VLGH�RI�WKH�PRQL�
WRU�VFUHHQ�

6WHS���� 6HW�WKH�YROWDJH�VWDQGDUG�IRU�D�¥������9�RXWSXW��ZKLFK�LV
HTXLYDOHQW�WR����G%P�

6WHS���� &RQQHFW�WKH�FDEOH�WR�WKH�A�LQSXW�

6WHS���� &RQQHFW�WKH�%1&�HQG�RI�WKH�FDEOH�WR�WKH�YROWDJH�VWDQGDUG�

6WHS���� $GMXVW�$�5���XQWLO�WKH�FXUVRU�UHDGRXW�LV����G%P��±�����G%�

)LJXUH����� 0RQLWRU�'LVSOD\�RI�/2*�7(03�&255(&7,21

A1R62
(A2R62)

A1R64
(A2R64)

A1R39
(A2R39)

A1/A2 PCB

)LJXUH����� $��$��3&%�$GMXVWPHQWV

ADJUSTMENT ADJUST-
PROCEDURES MENTS
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6WHS���� 3UHVV�WKH�Channel 1 Menu�NH\�

6WHS���� 7RJJOH�WKH�Menu�XS�GRZQ�NH\V�WR�KLJKOLJKW�6(/(&7�,1�
387�

6WHS���� 3UHVV�WKH�Select�NH\�

6WHS���� 8VH�WKH�Menu�XS�GRZQ�NH\V�WR�KLJKOLJKW R1�

6WHS���� 3UHVV�WKH�Select�NH\�

6WHS���� /HDYLQJ�WKH�%1&�HQG�RI�WKH�FDEOH�FRQQHFWHG�WR�WKH�YROWDJH
VWDQGDUG��FRQQHFW�WKH�RWKHU�HQG�WR�WKH�R1�LQSXW�

6WHS���� 3UHVV�WKH Cursor Measurements On/Off�NH\�WR�2II�WR�UHVWRUH
WKH�FXUVRU�GLVSOD\�

6WHS���� $GMXVW�$�5���XQWLO�WKH�FXUVRU�UHDGRXW�LV����G%P ±0����G%�

127(
6WHSV����WKURXJK����FRQVWLWXWH�D�SHUIRUPDQFH�YHULILFD�
WLRQ�WHVW�XWLOL]LQJ�WKH�'&�9ROWDJH�0HWKRG�

6WHS���� 'LVFRQQHFW�WKH�%1&�HQG�RI�WKH�FDEOH�IURP�WKH�YROWDJH
VWDQGDUG��DQG�FRQQHFW�WKH�RWKHU�HQG�WR�WKH�A�LQSXW�

6WHS���� 3UHVV�WKH�Channel 1 Menu�NH\�

6WHS���� 7RJJOH�WKH�Menu�XS�GRZQ�NH\V�WR�KLJKOLJKW�6(/(&7�,1�
387�

6WHS���� 3UHVV�WKH�Select�NH\�

6WHS���� 8VH�WKH�Menu�XS�GRZQ�NH\V�WR�KLJKOLJKW�$�

6WHS���� 3UHVV�WKH�Select�NH\�

6WHS���� 3UHVV�WKH�Calibration�NH\�

6WHS���� 8VLQJ�WKH�Menu�XS�GRZQ�NH\V��KLJKOLJKW�/2:�/9/�75,0�

6WHS���� 3UHVV�WKH�Select�NH\�WZLFH��:DLW�XQWLO�WKH�18//,1*�PHV�
VDJH�GLVDSSHDUV�DQG�D�FXUVRU�GLVSOD\�DSSHDUV�

6WHS���� $GMXVW�WKH�YROWDJH�VWDQGDUG�WR�SURYLGH�9ROWDJH���LQ�WKH�WD�
EOH�DW�OHIW�

6WHS���� &RQQHFW�WKH�%1&�HQG�RI�WKH�FDEOH�WR�WKH�YROWDJH�VWDQGDUG�

ADJUST- ADJUSTMENT
MENTS PROCEDURES
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6WHS���� 9HULI\�WKDW�WKH�GLVSOD\HG�&85625�G%P�YDOXH�LV�ZLWKLQ
WKH�WROHUDQFHV�OLVWHG�LQ�WKH�DERYH�WDEOH�

6WHS���� ,QFUHPHQW�WKH�YROWDJH�VWDQGDUG�RXWSXW�WR�YROWDJHV���DQG���
LQ�WXUQ��DQG�YHULI\�WKDW�WKH�GLVSOD\HG�&85625�G%P�YDOXH
LV�ZLWKLQ�WKH�WROHUDQFHV�OLVWHG�LQ�WKH�WDEOH��:KHQ�XVLQJ�YROW�
DJH����VHW�VPRRWKLQJ�WR�PLQLPXP�E\�SUHVVLQJ�WKH�Smooth-
ing�NH\�WR�OLJKW�WKH�WRS�/('�

6WHS���� 'LVFRQQHFW�WKH�%1&�HQG�RI�WKH�FDEOH�IURP�WKH�YROWDJH
VWDQGDUG��DQG�FRQQHFW�WKH�RWKHU�HQG�WR�LQSXW�B�

6WHS���� 3UHVV�WKH�Channel 1 Menu�NH\�

6WHS���� 8VLQJ�WKH�Menu�XS�GRZQ�NH\V��KLJKOLJKW�6(/(&7�,1387�

6WHS���� 3UHVV�WKH�Select�NH\�

6WHS���� 8VLQJ�WKH�Menu�XS�GRZQ�NH\V��KLJKOLJKW %�

6WHS���� 3UHVV�WKH�Select�NH\�

6WHS���� 5HSHDW�VWHSV����WKURXJK����DERYH�

6WHS���� 5HSHDW�VWHSV����WKURXJK����IRU�R1�DQG�R2��,Q�WKH�SURFH�
GXUH��VXEVWLWXWH�R1�DQG�R2��UHVSHFWLYHO\��IRU B�

��� SWEEP RAMP
AMPLIFIER GAIN
ADJUSTMENT

7KLV�SURFHGXUH�FRYHUV�DGMXVWPHQW�RI�WKH�6ZHHSHU�,QWHUIDFH��$���3&%
$VVHPEO\��XVLQJ�D������$�FKDVVLV�DQG�D������$�3&%�([WHQGHU�FDUG�
7KLV�SURFHGXUH�LV�RQO\�UHTXLUHG�DIWHU�UHSDLU�RU�UHSODFHPHQW�RI�WKH�$�
3&%�

&RQQHFW�D�IXQFWLRQ�JHQHUDWRU�WR�DQ�RVFLOORVFRSH��2Q�WKH�IXQFWLRQ�JHQHU�
DWRU��VHOHFW�D�WULDQJXODU�ZDYHIRUP�DQG�D�IUHTXHQF\�RI�����+]��6HW�WKH
DPSOLWXGH�WR���9�SHDN�WR�SHDN�ZKLOH�PRQLWRULQJ�WKH�VLJQDO�RQ�WKH�RV�
FLOORVFRSH��$GMXVW�WKH�RIIVHW�VR�WKDW�WKH�XSSHU�OLPLW�RI�WKH�VLJQDO�LV
���9�DQG�WKH�ORZHU�OLPLW�LV�¥�9�

(QVXUH�WKDW�WKH������$�LV�QRW�LQ�5DPS�2XWSXW�PRGH�E\�XVLQJ�WKH�5H�
VHW�IHDWXUH��:LWKRXW�DOWHULQJ�DQ\�RI�LWV�VHWWLQJV��GLVFRQQHFW�WKH�IXQF�
WLRQ�JHQHUDWRU�IURP�WKH�RVFLOORVFRSH�DQG�FRQQHFW�LW�WR�WKH�%1&�FRQQHF�
WRU�PDUNHG�Horizontal Input/Output�RQ�WKH�UHDU�SDQHO�

$WWDFK�D�[���SUREH�WR�WKH�RVFLOORVFRSH��&RQQHFW�WKH�SUREH�WR�73��DQG
WKH�JURXQG�FOLS�WR 73����9��

7KH�RVFLOORVFRSH�VKRXOG�VKRZ�D�WULDQJXODU�ZDYH�RI�����+]�DW�≈���9S�S

DPSOLWXGH��$GMXVW�5���XQWLO�WKH�XSSHU�OLPLW�RI�WKH�ZDYHIRUP�LV�H[DFWO\
��9�DERYH�WKH��9�OHYHO��7KLV�FRPSOHWHV�WKH�DGMXVWPHQW�DQG�YHULILFD�
WLRQ�RI�WKH�6ZHHS�5DPS�FLUFXLW�

Number DC Voltage
CURSOR dB

Reading

1 –1.462V +16, 0.25; 0.10

2 –0.6208V 9, 0.12; –0.10

3 –1.313 mV –26, ±0.34

ADJUSTMENT ADJUST-
PROCEDURES MENTS
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��� CRT MONITOR
ADJUSTMENTS 

7KHVH�SURFHGXUHV�DUH�XVHG�WR�DGMXVW�WKH�&57�PRQLWRU�EULJKWQHVV��FRQ�
WUDVW��DQG�KRUL]RQWDO�VL]H��3HUIRUP�WKLV�SURFHGXUH�ZKHQHYHU�D�QHZ
&57�PRQLWRU�DVVHPEO\�RU�*UDSKLFV�3URFHVVRU�3&%�KDV�EHHQ�LQVWDOOHG�
$OO�RWKHU�&57�PRQLWRU�DGMXVWPHQWV�VKRXOG�EH�SHUIRUPHG�E\�TXDOLILHG
VHUYLFH�SHUVRQQHO�RQO\��

:$51,1*�

+D]DUGRXV�YROWDJHV�DUH�SUHVHQW�LQVLGH�WKH�LQVWUXPHQW
ZKHQ�DF�OLQH�SRZHU�LV�FRQQHFWHG��7KHVH�SURFHGXUHV
VKRXOG�RQO\�EH�SHUIRUPHG�E\�VHUYLFH�SHUVRQQHO�ZKR�DUH
IXOO\�DZDUH�RI�WKH�SRWHQWLDO�KD]DUGV�DVVRFLDWHG�ZLWK
KLJK�YROWDJH��

5HTXLUHG�(TXLSPHQW

$GMXVWPHQW�RI�WKH�&57�KRUL]RQWDO�VL]H�UHTXLUHV�WKH�XVH�RI�D�SODVWLF
RU�Q\ORQ�KH[�DOLJQPHQW�WRRO��'R�QRW�XVH�PHWDO�WRROV�WR�DGMXVW�&57
PRQLWRU�VHWWLQJV��

3UHOLPLQDU\�

5HPRYH�WKH������$�WRS�DQG�OHIW�VLGH�FRYHUV��WKHQ�VHW�WKHP�EDFN
ORRVHO\�LQ�SODFH��

127(�
)RU�WKLV�SURFHGXUH��LW�LV�LPSRUWDQW�WKDW�D�FRQVLVWHQW
WHPSHUDWXUH�EH�PDLQWDLQHG�ZLWKLQ�WKH�XQLW��7KHVH�DG�
MXVWPHQWV�PXVW�EH�PDGH�ZLWK�WKH�LQVWUXPHQW�DW�QRU�
PDO�RSHUDWLQJ�WHPSHUDWXUH���

%ULJKWQHVV�DQG�&RQWUDVW�$GMXVWPHQW�

6WHS��� 5HIHU�WR�WKH�ORFDWRU�GUDZLQJ�RQ�WKH�&57�0RQLWRU�DVVHPEO\
WRS�FRYHU�DQG�ORFDWH�WKH�EULJKWQHVV�DQG�FRQWUDVW�WULP�SRWV�
DFFHVVLEOH�WKURXJK�WKH�VLGH�RSHQLQJ��)LJXUH�������

6WHS��� 5HVHW�WKH�LQVWUXPHQW��

6WHS��� 8VLQJ�WKH�IURQW�SDQHO�INTENSITY�FRQWURO��VHW�WKH�GLVSOD\�WR
LQWHQVLW\�OHYHO����

6WHS��� &DUHIXOO\�DGMXVW�WKH�EULJKWQHVV�DQG�FRQWUDVW�WULP�SRWV�XQ�
WLO�WKH�GLVSOD\�MXVW�VWDUWV�WR�§EORRP¨�RU�GLVWRUW��

6WHS��� 6HW�WKH�GLVSOD\�LQWHQVLW\�WR�OHYHO����

6WHS��� $GMXVW��LI�UHTXLUHG��WKH�EULJKWQHVV�DQG�FRQWUDVW�WR�DFKLHYH
D�OHYHO�WKDW�LV�MXVW�YLVLEOH��

ADJUST- ADJUSTMENT
MENTS PROCEDURES
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6WHS��� 5HSHDW�VWHSV���WKURXJK���XQWLO�WKH�GHVLUHG�LQWHQVLW\�OHYHOV
DW���DQG���DUH�DFKLHYHG��

6WHS��� 5HSODFH�WKH������$�WRS�DQG�OHIW�VLGH�FRYHUV��

6WHS��� 9HULI\�WKDW�WKH�DGMXVWPHQW�UHPDLQV�DV�GHVLUHG�WKURXJKRXW
WKH�RSHUDWLQJ�WHPSHUDWXUH�UDQJH�RI�WKH�LQVWUXPHQW��

+RUL]RQWDO�6L]H�$GMXVWPHQW�

6WHS���� 5HPRYH�WKH������$�WRS�FRYHU��

6WHS���� ,QVHUW�D�SODVWLF�RU�Q\ORQ�KH[�DOLJQPHQW�WRRO�WKURXJK�WKH�DF�
FHVV�KROH��VHH�)LJXUH������DQG�FDUHIXOO\�DGMXVW�WKH�KRUL]RQ�
WDO�VL]H�FRLO�XQWLO�WKH�GLVSOD\�LV�FHQWHUHG�RQ�WKH�&57��

6WHS���� 5HSODFH�WKH������$�WRS�DQG�VLGH�FRYHUV��

6WHS���� 9HULI\�WKDW�WKH�DGMXVWPHQW�UHPDLQV�DV�GHVLUHG�WKURXJKRXW
WKH�RSHUDWLQJ�WHPSHUDWXUH�UDQJH�RI�WKH�LQVWUXPHQW��

�

ADJUSTMENT ADJUST-
PROCEDURES MENTS

)LJXUH����� &57�0RQLWRU�$GMXVWPHQWV
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7DEOH�RI�&RQWHQWV

��� ,1752'8&7,21��������������������������������������������������������������������������� ���

��� 7528%/(6+227,1*�352&('85(6��������������������������������������� ���

�����$�&RQWURO�3DQHO�/('�(UURU�&RGHV��������������������������������������� ���
�����$�7URXEOHVKRRWLQJ�&KDUWV ��������������������������������������������������� ���
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Chapter 4
Troubleshooting

��� INTRODUCTION 7KLV�FKDSWHU�SURYLGHV�WURXEOHVKRRWLQJ�LQIRUPDWLRQ�IRU�WKH������$�6FD�
ODU�1HWZRUN�$QDO\]HU��

��� TROUBLESHOOTING
PROCEDURES

7DEOHV�����DQG�����OLVW�WKH�&RQWURO�3DQHO�/('�(UURU�&RGHV�IRU�WKH
�����$����)LJXUHV�����DQG�����DUH�WKH�PDLQ�WURXEOHVKRRWLQJ�FKDUW���7D�
EOH�����FRQWDLQV�QRWHV�IRU�WKH�WURXEOHVKRRWLQJ�FKDUW���)LJXUHV�����DQG�
����DUH�DX[LOLDU\�WURXEOHVKRRWLQJ�FKDUWV�

FLASHING LED* FAULT FAULT LOCATION

Top Averaging Ramp Not Calibrated A4, or Sweep Ramp Too Slow

Top Smoothing CPU EPROM Checksum A7 CPU (Observe Initial Test To Identify)

Bottom Averaging CPU RAM Failure A7 CPU

Bottom smoothing Front Panel Keyboard Interface Failure Front Panel

Hold 7210 GPIB Interface Failure A7 CPU

Plotter ADC Converter A3 PCB

Remote Channel R1/R2 PCB Not Detected A1 (A3) PCB

Printer Channel A/B PCB Not Detected A2 (A3) PCB

Uncal Channel R1/R2 PCB Null/Zero Failure A1 (A3) PCB

Display CH1 Channel A/B PCB Null Zero Failure A2 (A3) PCB

�$IWHU�D�SHULRG�RI�IODVKLQJ��WKH�RSWLRQ�LV�JLYHQ��DW�WKH�XVHUªV�GLVFUHWLRQ��WR�FRQWLQXH�WR�DWWHPSW�RSHUDWLRQ�E\�SUHVVLQJ�6(/(&7�

7DEOH����� &RQWURO�3DQHO�/('�(UURU�&RGHV

Flashing Led* Fault Fault Location

Hold and Plotter Memory Test Result N/A

Top Averaging U36 RAM Failure A7 CPU PCB

Bottom Averaging U30 EPROM Checksum A7 CPU PCB

Top Smoothing U31 EPROM Checksum A7 CPU PCB

Bottom Smoothing U32 EPROM Checksum A7 CPU PCB

7DEOH����� 0HPRU\�7HVW�/('�(UURU�&RGHV
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�����$�&RQ�
WURO�3DQHO
/('�(UURU
&RGHV

:KHQ�WKH������$�LV�WXUQHG�RQ��RU�ZKHQ�Self�Test�LV
VHOHFWHG��WKH�DQDO\]HU�XQGHUJRHV�D�FRPSUHKHQVLYH
VHOI�WHVW��,I�WKLV�WHVW�SDVVHV��WKH�PHVVDJH�§$//
7(676�3$66('¨�LV�GLVSOD\HG��KRZHYHU��LI�DQ\�SDUW
RI�WKH�VHOI�WHVW�IDLOV��D�GHVFULSWLYH�HUURU�PHVVDJH�LV
GLVSOD\HG��$GGLWLRQDOO\��D�FRQWURO�SDQHO�/('�IODVKHV�
LQGLFDWLQJ�D�IDXOW�FRQGLWLRQ�H[LVWV��$�GLIIHUHQW�FRQWURO
SDQHO�/('�IODVKHV�IRU�HDFK�GLIIHUHQW�W\SH�RI�IDXOW�FRQ�
GLWLRQ��7KH�FRQWURO�SDQHO�/('�DVVRFLDWHG�ZLWK�HDFK
W\SH�RI�IDXOW�LV�OLVWHG�LQ�7DEOH�����

�����$�7URX�
EOHVKRRWLQJ
&KDUWV

7R�XVH�WKH�WURXEOHVKRRWLQJ�FKDUWV�IRU�WKH�0RGHO
�����$��VWDUW�DW�WKH�WRS�RI�WKH�PDLQ�WURXEOHVKRRWLQJ
FKDUW��)LJXUHV�����DQG������DQG�SURFHHG�GRZQ�WKH
FKDUW��SHUIRUPLQJ�WKH�RSHUDWLRQV�LQGLFDWHG��5HIHU�WR
WKH�DX[LOLDU\�WURXEOHVKRRWLQJ�FKDUWV�FRQWDLQHG�LQ�)LJ�
XUH�����DQG�)LJXUH�����ZKHQHYHU�VR�GLUHFWHG�E\�WKH
PDLQ�WURXEOHVKRRWLQJ�FKDUW��7KH�QRWHV�IRU�WKH�PDLQ
WURXEOHVKRRWLQJ�FKDUW��)LJXUHV�����DQG������DUH�OLVWHG
EHORZ�LQ�7DEOH�����

7KH�VXVSHFWHG�IDXOW�ORFDWLRQ�ZLOO�EH�LQGLFDWHG�DV�D
3&%�RU�FLUFXLW�ORFDWLRQ��,I�D�UHSODFHPHQW�3&%�LV
DYDLODEOH��VZDS�RXW�WKH�VXVSHFWHG�3&%�LQGLFDWHG�E\
WKH�FKDUW��2WKHUZLVH��WURXEOHVKRRW�DV�DSSOLFDEOH�

1. 56100A should start swept trace display, if connected to frequency source.
2. 56100A Text and Graphics processor should display short message indicating possible faults.
3. “Intellegent” sweepers only (ANRITSU 6600 series, or equivalent); all others ignore this step.
4. Sweep time of frequency source should be less than 2 seconds, maximum.
5. Verify cable connections and GPIB addresses for 56100A and for frequency source.
6. Frequency source firmware revision requirements:

6600A (with Memory Expansion) 7.22/7.05 or subsequent
6600B 8.07/6.05 or subsequent
6700A 6.13/3.0 or subsequent
6700B 7.04/4.01 or subsequent
HP 8350B Refer to instrument manual.
HP 8341 Refer to instrument manual.

7. During initial portion of self test sequence, Hold and Plotter LEDs (only) should flash.
8. Any LED flashing simultaneously with the Hold and Plotter LEDs during self test indicates memory error.
9. If memory failure is not total, then self test failure message will identify probable failed IC.

7DEOH����� 1RWHV�IRU�7URXEOHVKRRWLQJ�&KDUWV

TROUBLESHOOTING TROUBLESHOOTING
PROCEDURES
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)LJXUH�������� 0DLQ�7URXEOHVKRRWLQJ�&KDUW

TROUBLESHOOTING TROUBLESHOOTING
PROCEDURES
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)LJXUH������� $X[LOLDU\�7URXEOHVKRRWLQJ�&KDUW��

TROUBLESHOOTING TROUBLESHOOTING
PROCEDURES
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)LJXUH������� $X[LOLDU\�7URXEOHVKRRWLQJ�&KDUW��
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7DEOH�RI�&RQWHQWV
��� ,1752'8&7,21��������������������������������������������������������������������������� ���

��� 29(59,(:�2)������$�23(5$7,21 ��������������������������������������� ���

7KH�0HDVXUHPHQW�3URFHVV ������������������������������������������������������������ ���
6ZHHSHU�,QWHUIDFH�DQG�&RQWURO ������������������������������������������������������ ���
0DLQ�&38 ��������������������������������������������������������������������������������������� ���
6FUHHQ�'LVSOD\�DQG�+DUGFRS\�2XWSXW ������������������������������������������ ���
*3,%�)XQFWLRQV ������������������������������������������������������������������������������ ���
0LVFHOODQHRXV������$�)XQFWLRQV��������������������������������������������������� ���

��� $��&(175$/�352&(6625�3&% ������������������������������������������������ ���

&HQWUDO�3URFHVVRU�&LUFXLWV ������������������������������������������������������������ ���
*3,%�&LUFXLWV �������������������������������������������������������������������������������������

��� $��*5$3+,&6�6<67(0�352&(6625�3&% ������������������������������ ����

0DMRU�*63�&LUFXLWV ������������������������������������������������������������������������ ����
*63�&RQWUROOHU�2SHUDWLRQ ����������������������������������������������������������������
3ULQWHU�,QWHUIDFH�2SHUDWLRQ �������������������������������������������������������������
9LGHR�2XWSXW�&LUFXLW�2SHUDWLRQ �������������������������������������������������������
,QWHUQDO�&57�0RQLWRU ����������������������������������������������������������������������

��� $��$��6,*1$/�&+$11(/�$03/,),(5�3&%�
)81&7,21$/�'(6&5,37,21 �������������������������������������������������������

,QSXW�6ZLWFKLQJ�0RGXOH �������������������������������������������������������������������
$PSOLILHU�&KDLQ ����������������������������������������������������������������������������������
$PSOLILHU�6LJQDO�&KDQQHO�1XOOLQJ�DQG�$XWR]HURLQJ ����������������������
6PRRWKLQJ�)LOWHU �������������������������������������������������������������������������������
0XOWLSOH[LQJ�DQG�6DPSOH�+ROG����������������������������������������������������������
/RJ�&RQIRUPLW\�7HPSHUDWXUH�5HVLVWRU�6HQVLQJ �������������������������������
3RZHU�6XSSOLHV� ����������������������������������������������������������������������������������
'LJLWDO�'HFRGLQJ�&LUFXLWU\� ����������������������������������������������������������������

��� $��6,*1$/�&+$11(/�,17(5)$&(�3&%�
)81&7,21$/�'(6&5,37,21 �������������������������������������������������������

,QSXW�0XOWLSOH[LQJ�&LUFXLW ����������������������������������������������������������������
2S�$PS�6WDJHV�8��DQG�8� ����������������������������������������������������������������
$QDORJ�WR�'LJLWDO�&RQYHUVLRQ�������������������������������������������������������������
6DPSOH�+ROG�&RQWURO�&LUFXLW �������������������������������������������������������������
'HWHFWRU�)LWWHG�&LUFXLWU\ �������������������������������������������������������������������
6LJQDO�&KDQQHO�0XOWLSOH[HU�&RQWURO �������������������������������������������������
4XLHW�'DWD�%XV ����������������������������������������������������������������������������������
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3RZHU�
6XSSOLHV ����������������������������������������������������������������������������������������������
'LJLWDO�'HFRGLQJ�&LUFXLWU\ ����������������������������������������������������������������

��� $��6:((3(5�,17(5)$&(�3&%�
)81&7,21$/�'(6&5,37,21 �������������������������������������������������������

6ZHHS�5DPS�1RUPDOL]HU�&LUFXLWV ����������������������������������������������������
��9�5HIHUHQFH �������������������������������������������������������������������������������������
'LJLWDO�WR�$QDORJ�&RQYHUWHU �������������������������������������������������������������
6ZHHS�5DPS�&RPSDUDWRU�&LUFXLW ����������������������������������������������������
6HTXHQWLDO�6\QF�1RUPDOL]DWLRQ �������������������������������������������������������
9LGHR�0DUNHU�1RUPDOL]DWLRQ �������������������������������������������������������������
5HWUDFH�%ODQNLQJ�DQG�%DQGVZLWFK�
%ODQNLQJ�1RUPDOL]HU�&LUFXLWV ����������������������������������������������������������
$OWHUQDWH�6ZHHS�1RUPDOL]HU�&LUFXLWV ����������������������������������������������

��� $��)5217�3$1(/�3&% �������������������������������������������������������������������

.H\ERDUG�,QWHUIDFH�&LUFXLWV �������������������������������������������������������������
/('�,QGLFDWRU�/DWFK�&LUFXLWV ����������������������������������������������������������
'DWD�(QWU\��.QRE�,QWHUIDFH �������������������������������������������������������������
&38�,QWHUIDFH�&LUFXLWV ����������������������������������������������������������������������

��� $��027+(5%2$5'�3&%�
)81&7,21$/�'(6&5,37,21 �������������������������������������������������������

���� $���32:(5�6833/<�3&%�
)81&7,21$/�'(6&5,37,21 �������������������������������������������������������

*HQHUDO ����������������������������������������������������������������������������������������������
3RO\VZLWFKHV �������������������������������������������������������������������������������������
5HJXODWRU�&LUFXLWV ����������������������������������������������������������������������������
��9�0RQLWRU�/(' �������������������������������������������������������������������������������



)LJXUH����� 2YHUDOO�%ORFN�'LDJUDP�RI�7\SLFDO������$�6FDODU�1HWZRUN�$QDO\]HU
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Chapter 5
Functional Description

��� INTRODUCTION 7KLV�FKDSWHU�SURYLGHV�GHVFULSWLRQV�RI�WKH�IXQFWLRQDO�RSHUDWLRQ�RI�WKH
PDMRU�DVVHPEOLHV�FRQWDLQHG�LQ�WKH������$�6FDODU�1HWZRUN�$QDO\]HU�
7KH�RSHUDWLRQ�RI�HDFK�RI�WKH�PDMRU�FLUFXLW�EORFNV�LV�GHVFULEHG���7KH�&57
PRQLWRU�DVVHPEO\�LV�QRW�FRYHUHG�LQ�WKLV�FKDSWHU�¦�WKLV�DVVHPEO\�LV�UH�
SODFHG�DV�DQ�HQWLUH�XQLW��

��� OVERVIEW OF 56100A
OPERATION

7KH������$�LV�D�6FDODU�1HWZRUN�$QDO\]HU��61$��WKDW�XVHV�VWDWH�RI�WKH�
DUW�GLJLWDO�FRQWURO�DQG�FRPSXWDWLRQDO�FLUFXLWU\�WR�HQKDQFH�PHDVXUH�
PHQW�DFFXUDF\�DQG�UHSHDWDELOLW\��$Q�RYHUDOO�EORFN�GLDJUDP�RI�WKH
�����$�LV�VKRZQ�LQ�)LJXUH������IDFLQJ�SDJH��

7KH�FHQWUDO�SURFHVVLQJ�XQLW��&38��RI�WKH������$�LV�D������PLFURSURFHV�
VRU�ZLWK�D�VL[WHHQ�ELW�LQWHUQDO�EXV�DQG�DQ�HLJKW�ELW�H[WHUQDO�EXV��7KLV
PLFURSURFHVVRU�LV�ORFDWHG�RQ�WKH�$��3&%�DQG�FRPPXQLFDWHV�ZLWK�DOO
RWKHU�VXEV\VWHPV�WKURXJK�D�PDLQ�EXV�ORFDWHG�RQ�WKH�PRWKHUERDUG�
)XQFWLRQV�WKDW�DUH�PRQLWRUHG�DQG�FRQWUROOHG�E\�WKH�&38�LQFOXGH�PHDV�
XUHPHQW��$���$���DQG�$����GLVSOD\��$����SULQWLQJ��$����VZHHSHU�LQWHU�
IDFH��$����SORWWLQJ��$����*3,%�H[WHUQDO�FRQWURO��$����DQG�WKH�XVHU�LQWHU�
IDFH��)URQW�3DQHO�$����)LJXUH�����LOOXVWUDWHV�WKH�LQWHUDFWLRQ�RI�WKHVH
3&%V�

7KH�LQWHUIDFH�WR�DOO�RI�WKH�3&%V�OLVWHG�DERYH�LV�PHPRU\�PDSSHG��7KLV
PHDQV�WKDW�HDFK�IXQFWLRQ�WKDW�WKH������$�SHUIRUPV�LV�DW�D�VSHFLILF�DG�
GUHVV�WKDW�WKH�&38�HLWKHU�UHDGV�GDWD�IURP�RU�ZULWHV�GDWD�WR��(DFK�3&%
PD\�WKHUHIRUH�KDYH�DV�PDQ\�DGGUHVVHV�PDSSHG�WR�LW�DV�DUH�QHHGHG�WR
FRPPXQLFDWH�ZLWK�WKH�&38�

7KH�&38�LV�LQWHUUXSW�GULYHQ��PHDQLQJ�WKDW�ZKHQ�D�SDUWLFXODU�VXEDV�
VHPEO\�PXVW�FRPPXQLFDWH�ZLWK�WKH�&38�LW�JHQHUDWHV�DQ�LQWHUUXSW�UH�
TXHVW��,54���7KH�&38�WKHQ�VHUYLFHV�HDFK�LQWHUUXSW�EDVHG�RQ�ZKHQ�LW
ZDV�JHQHUDWHG�DQG�WKH�OHYHO�RI�SULRULW\�DVVLJQHG�WR�WKDW�SDUWLFXODU�LQ�
WHUUXSW�

7KH�0HDVXUH�
PHQW�3URFHVV

2QH�RI�WKH�PDMRU�GLIIHUHQFHV�EHWZHHQ�WKH�0RGHO
�����$�6FDODU�1HWZRUN�$QDO\]HU�DQG�PRUH�FRQYHQ�
WLRQDO�61$V��VXFK�DV�WKH�0RGHO������LV�WKH�XVH�RI�OLQ�
HDU�DPSOLILHUV�LQVWHDG�RI�ORJ�DPSOLILHUV��7KH�GDWD
FRQYHUVLRQ�WR�ORJDULWKPLF�IRUP�LV�SHUIRUPHG�GLJLWDOO\
XVLQJ�ORRN�XS�WDEOHV��7KLV�DOORZV�IRU�PRUH�VWDEOH�DF�
FXUDWH�PHDVXUHPHQWV�DQG�HDVLHU�FDOLEUDWLRQ�WKDQ
PRUH�FRQYHQWLRQDO�RVFLOORVFRSH�OLNH�61$V�
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3ULQWHG�FLUFXLW�ERDUGV�$��DQG�$��DUH�LGHQWLFDO�3&%V
WKDW�SURFHVV�GLIIHUHQW�FKDQQHOV�RI�PHDVXUHPHQW
GDWD��7KH�$��3&%�SURFHVVHV�WKH�5��DQG�5��FKDQQHOV
DQG�WKH�$��3&%�SURFHVVHV�WKH�$�DQG�%�FKDQQHOV�
6LQFH�WKHVH�WZR�3&%V�DUH�IXQFWLRQDOO\�LGHQWLFDO�
WKH\�DUH�LQWHUFKDQJHDEOH��7KHVH�XQLWV�FRQVLVW�RI�DQ
LQSXW��VZLWFKLQJ��PRGXOH��VZLWFKHG�JDLQ�DPSOLILHUV�
ILOWHUV��D�PXOWLSOH[HU��QXOOLQJ�FLUFXLWV��D�VDPSOH�DQG
KROG�DPSOLILHU��DQG�ORJ�FRQIRUPLW\�DQG�WHPSHUDWXUH
FRPSHQVDWLRQ�FLUFXLWV�

7KH�LQSXW�PRGXOH�RI�HDFK�$��$��3&%�XVHV�VZLWFKLQJ
ILHOG�HIIHFW�WUDQVLVWRUV��)(7V��WR�PXOWLSOH[�WKH�WZR�LQ�
SXW�FKDQQHOV�DQG�SURYLGH�D�KLJK�LPSHGDQFH�PHDVXUH�
PHQW�LQSXW��$GGLWLRQDO�)(7V�EUHDN�WKH�VLJQDO�SDWK
DQG�SURYLGH�D�VKRUW�FLUFXLW�WR�WKH�LQSXW�RI�WKH�DPSOL�
ILHU�FKDLQ�IRU�SXUSRVHV�RI�DXWR]HURLQJ��

1XOOLQJ�FLUFXLWU\�IRU�HDFK�PHDVXUHPHQW�FKDQQHO�JHQ�
HUDWHV�D�IHHGEDFN�VLJQDO�WKDW�LV�XVHG�WR�QXOO�RXW��GF
RIIVHWV�SURGXFHG�E\�WKH�DPSOLILFDWLRQ�FLUFXLWU\��7KHVH
QXOOLQJ�VLJQDOV�DUH�FRQQHFWHG�WR�WKH�DPSOLILHU�YLD�WKH
LQSXW�PRGXOH��WKH�LQSXW�PRGXOH�VZLWFKLQJ�SDWKV�IRU
WKHVH�VLJQDOV�DUH�FRQWUROOHG�E\�WKH������$�&38�

7KH�RXWSXW�VLJQDO�IURP�WKH�LQSXW�PRGXOH�JRHV�WR�WKH
LQSXW�RI�WKH�DPSOLILHU�FKDLQ��7KH�LQSXW�FLUFXLW�RI�WKH
DPSOLILHU�FKDLQ�LV�FRPSULVHG�RI�D�GLIIHUHQWLDO�LQSXW
LQVWUXPHQWDWLRQ�DPSOLILHU�WKDW�SURYLGHV�KLJK�FRP�
PRQ�PRGH�UHMHFWLRQ�DQG�D�SURJUDPPDEOH�JDLQ�RI��;��
;����;�����DQG�;������7ZR�DGGLWLRQDO�SURJUDPPD�
EOH�JDLQ�VWDJHV�SURYLGH�DQ�DYDLODEOH�RYHUDOO�JDLQ�RI
RQH�PLOOLRQ�DQG�ERRVW�WKH�VLJQDO�YROWDJHV�WR�WKH�OHY�
HOV�UHTXLUHG�

)LOWHULQJ�LV�DFKLHYHG�XVLQJ�VZLWFKHG�FDSDFLWRU�ILOWHUV
WR�VPRRWK�WKH�DPSOLILHG�VLJQDO��7KH�GHVLUHG�OHYHO�RI
VPRRWKLQJ�LV�DFKLHYHG�E\�VZLWFKLQJ�LQ�GLIIHUHQW�YDO�
XHV�RI�FDSDFLWRUV��RU�QRQH��

&RPSHQVDWLRQ�IRU�WHPSHUDWXUH�YDULDWLRQ�LV�DFKLHYHG
YLD�D�WKHUPLVWRU�FRQWDLQHG�LQ�WKH�H[WHUQDO�6:5
$XWRWHVWHUV�DQG�RU�GHWHFWRUV�XVHG�ZLWK�WKH������$�
7KHVH�WKHUPLVWRUV�DUH�FRQQHFWHG�WR�YROWDJH�GLYLGHU
QHWZRUNV�ZLWKLQ�WKH������$��WKH�YDOXH�RI�WKH�UHVXO�
WDQW�YROWDJHV�DUH�GLJLWL]HG�DQG�XVHG�E\�WKH�&38�WR
SURGXFH�PHDVXUHPHQW�FRUUHFWLRQV��7KH�ORJ�FRQIRUP�
LW\�FRUUHFWLRQ�LV�DFKLHYHG�LQ�D�VLPLODU�PDQQHU�YLD�WKH
ORJ�FRQIRUPLW\�UHVLVWRUV�FRQWDLQHG�ZLWKLQ�WKH�H[WHU�
QDO�WHVW�FRPSRQHQWV�

56100A MAJOR FUNCTIONAL
FUNCTIONAL BLOCKS DESCRIPTION
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7KH�PXOWLSOH[HU�VZLWFKHV�WKH�VLJQDO�IURP�WKH�RXWSXW
RI�WKH�DPSOLILFDWLRQ�DQG�ILOWHULQJ�FLUFXLWV�DV�ZHOO�DV
WKH�WHPSHUDWXUH�FRPSHQVDWLRQ�DQG�ORJ�FRQIRUPLW\
FRPSHQVDWLRQ�YROWDJHV�WR�WKH�LQSXW�RI�WKH�VDPSOH
DQG�KROG�DPSOLILHU�

7KH�VDPSOH�DQG�KROG�DPSOLILHU�VDPSOHV�WKH�RXWSXW
IURP�WKH�PXOWLSOH[HU�DQG�LV�WKH�ILQDO�VWDJH�RI�WKH
$��$��6LJQDO�&KDQQHO�$PSOLILHU�3&%��7KLV�FLUFXLW
SURYLGHV�WKH�LQSXW�WR�WKH�$��6LJQDO�&KDQQHO�,QWHU�
IDFH�3&%�

7KH�FLUFXLWU\�ORFDWHG�RQ�WKH�$��6LJQDO�&KDQQHO�,QWHU�
IDFH�3&%�GLJLWL]HV�WKH�VLJQDOV�IURP�WKH�$��$��3&%V�
2WKHU�FLUFXLWV�RQ�WKLV�ERDUG�SURYLGH�FRQWURO�VLJQDOV
IRU�WKH�$��$��3&%V�DQG�GULYH�VLJQDOV�IRU�WKH�LQWHU�
QDO�TXLHW�GDWD�EXV��

6ZHHSHU�,Q�
WHUIDFH�DQG
&RQWURO

7KH�$��3&%�FRQWDLQV�WKH�FLUFXLWU\�UHTXLUHG�WR�LQWHU�
IDFH�WKH������$�WR�DQ�H[WHUQDO�VZHHS�JHQHU�
DWRU�VZHSW�IUHTXHQF\�V\QWKHVL]HU��7KLV�3&%�XVHV�WKH
DQDORJ�YROWDJHV�SURYLGHG�E\�WKH�VZHSW�VLJQDO�VRXUFH
WKDW�ZHUH�RULJLQDOO\�LQWHQGHG�IRU�FRQYHQWLRQDO�DQD�
ORJ�W\SH�61$V��7KHVH�DQDORJ�YROWDJHV�DUH�FRQYHUWHG
WR�WKH�QHFHVVDU\�GLJLWDO�LQIRUPDWLRQ�UHTXLUHG�WR�LQWHU�
IDFH�WR�WKH������$�&38��8VLQJ�WKLV�LQIRUPDWLRQ��WKH
$��3&%�JHQHUDWHV�D�UDPS�RXWSXW�VLJQDO�DQG�GZHOO
VLJQDOV�UHTXLUHG�E\�WKH�VZHSW�VLJQDO�VRXUFH�ZKHQ
JHQHUDWLQJ�VLJQDOV�DW�GLVFUHWH�IUHTXHQF\�SRLQWV��7KH
UDPS�RXWSXW�VLJQDO�IURP�WKH�$��3&%�PD\�DOVR�EH
XVHG�H[WHUQDOO\�IRU�YDULRXV�WHVW�SXUSRVHV��VXFK�DV
FRQWUROOLQJ�YROWDJH�WXQHG�RVFLOODWRUV��972V��RU�RWKHU
GHYLFHV�

0DLQ�&38 7KH�&38�FLUFXLWU\�IRU�WKH������$�LV�FRQWDLQHG�RQ�WKH
$��3&%��,W�FRQVLVWV�RI�D�PLFURSURFHVVRU��EDWWHU\�
EDFNHG�QRQYRODWLOH�5$0��GHFRGH�ORJLF�IRU�WKH�,�2
3RUWV�DQG�D�520�EDVHG�RSHUDWLQJ�V\VWHP��

7KH�&38�FRQWUROV�WKH������$��$V�GHVFULEHG�DERYH��LW
LQWHUIDFHV�ZLWK�DOO�PDMRU�VXEFLUFXLWV�DQG�PRQLWRUV
DQG�FRQWUROV�WKHVH�FLUFXLWV��7KH�RSHUDWLQJ�V\VWHP�LV
520�EDVHG�DQG�FRQWDLQV�WKH�QHFHVVDU\�LQVWUXFWLRQV
DQG�GDWD�WR�FRQWURO�DOO�RI�WKH�SULPDU\�IXQFWLRQV�RI
WKH������$��7KH�%DWWHU\�EDFNHG�5$0�DOORZV�VHWXS
LQIRUPDWLRQ�WR�EH�UHWDLQHG��HYHQ�ZKHQ�WKH������$�LV
SRZHUHG�GRZQ�DQG�GLVFRQQHFWHG�IURP�OLQH�SRZHU�

7KH�GHFRGH�FLUFXLWU\�GHFRGHV�WKH�DGGUHVVHV�RI�WKH
5$0��520��DQG�,�2�SRUWV�XVHG�WR�LQWHUIDFH�ZLWK�WKH

FUNCTIONAL 56100A MAJOR
DESCRIPTION FUNCTIONAL BLOCKS
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UHVW�RI�WKH�LQVWUXPHQW��7KH�,�2�SRUWV�FRQWURO�WKH�LQ�
WHUIDFH�WR�WKH�RWKHU�VXEDVVHPEOLHV�LQ�WKH������$�DQG
ZLWK�H[WHUQDO�HTXLSPHQW�

6FUHHQ�'LV�
SOD\�DQG
+DUGFRS\
2XWSXW

7KH�*UDSKLFV�6\VWHP�3URFHVVRU��*63���LV�FRQWDLQHG
RQ�WKH�$��3&%��7KLV�LV�D�JUDSKLFV�VXEV\VWHP�WKDW
FRQWUROV�WKH�PRQLWRU�GLVSOD\�DQG�WKH�SULQWLQJ�FDSD�
ELOLWLHV�RI�WKH������$��7KH�&38�WUHDWV�WKH�*63�DV
DQ�LQWHOOLJHQW�WHUPLQDO�DQG�FRPPXQLFDWHV�ZLWK�LW
WKURXJK�D�FRPELQDWLRQ�RI�$6&,,�FKDUDFWHUV�DQG�HV�
FDSH�VHTXHQFHV��

7KH�KDUGFRS\�LQWHUIDFH�FRQWUROOHG�E\�WKH�$��3&%�FRQ�
VLVWV�RI�D���N�E\WH�EXIIHU�DQG�D�&HQWURQLFV�FRPSDW�
LEOH�KDUGZDUH�GULYHU�FLUFXLW��7KLV�IXQFWLRQ�LV
LQWHUUXSW�GULYHQ�

*3,%�)XQF�
WLRQV

7KH�$��3&%�LV�WKH�LQWHUIDFH�WR�WKH������$�V\VWHP
*HQHUDO�3XUSRVH�,QWHUIDFH�%XV��*3,%���,W�FRQWDLQV
DOO�WKH�QHFHVVDU\�FRQWURO�FLUFXLWU\�UHTXLUHG�IRU��KDQG�
VKDNLQJ�DQG�GDWD�WUDQVIHU�YLD�WKH�V\VWHP�*3,%�EXV�
7KH�$��3&%�DOVR�FRQWDLQV�WKH�GHGLFDWHG�*3,%�LQWHU�
IDFH�XVHG�WR�FRQWURO�DQ�H[WHUQDO�VZHSW�VLJQDO�VRXUFH
RU�D�SORWWHU�

0LVFHOODQH�
RXV������$
)XQFWLRQV

$OO������$�3&%V�SOXJ�LQWR�DQG�RU�DUH�FRQQHFWHG�WR
WKH�$��0RWKHUERDUG�3&%��7KH�PRWKHUERDUG�FRQWDLQV
DOO�GF�SRZHU�GLVWULEXWLRQ�SDWKV��VLJQDO�SDWKV��D�PDLQ
&38�EXV��DQG�D�TXLHW�GDWD�EXV�

56100A MAJOR FUNCTIONAL
FUNCTIONAL BLOCKS DESCRIPTION
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��� A7 CENTRAL
PROCESSOR PCB

7KH�$��3&%�LV�GHVFULEHG�EHORZ��$�EORFN�GLDJUDP�RI�WKHVH�FLUFXLWV�LV
VKRZQ�LQ�)LJXUH�����

&HQWUDO�
3URFHVVRU
&LUFXLWV

7KH������$�FHQWUDO�SURFHVVRU�LV�LPSOHPHQWHG�XVLQJ
DQ�,QWHO������PLFURSURFHVVRU��,Q�DGGLWLRQ�WR�WKH�PL�
FURSURFHVVRU��WKH�IROORZLQJ�FLUFXLWV�DUH�XVHG�

FUNCTIONAL A7 CENTRAL
DESCRIPTION PROCESSOR PCB

)LJXUH����� %ORFN�'LDJUDP�RI�$��&HQWUDO�3URFHVVRU�3&%
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$�FORFN�FKLS�DQG�FU\VWDO�RVFLOODWRU�WKDW�JHQHUDWH
DQG�FRQWURO�WKH�FORFN�VLJQDO�WR�WKH�PLFURSURFHV�
VRU�

7KUHH���0ELW�(35206�WKDW�VWRUH�RSHUDWLQJ
ILUPZDUH��

$���0ELW�5$0�WKDW�VWRUHV�FDOLEUDWLRQ�GDWD�
WUDFH�GDWD��VWRUHG�VHW�XSV��DQG�XQLW�LGHQWLILFD�
WLRQ�LQIRUPDWLRQ�

$GGUHVV�ODWFKHV�DQG�EXIIHUV�WKDW�LQWHUIDFH�WKH
PLFURSURFHVVRU�WR�WKH�LQWHUQDO�PHPRU\�

%L�GLUHFWLRQDO�GDWD�EXIIHUV�WKDW�WUDQVIHU�GDWD
WR�IURP�WKH�PLFURSURFHVVRU�DQG�WKH�LQWHUQDO�DG�
GUHVV�DQG�GDWD�EXVHV��6LPLODU�FLUFXLWV�WUDQVIHU
GDWD�WR�IURP�WKH�H[WHUQDO�GDWD��DGGUHVV��DQG
LQWHUUXSW�EXVHV�WKDW�FRQQHFW�WR�WKH�RWKHU�3&%ªV
LQ�WKH������$��

,QWHUUXSW�FRQWURO�DQG�YHFWRULQJ�FLUFXLWV�

$�EDFNXS�EDWWHU\�DQG�FRQWURO�FLUFXLW�WKDW�SRZ�
HUV�WKH�5$0�FKLS�GXULQJ�SRZHU�RII�FRQGLWLRQV�

:KHQ�WKH������$�LV�SRZHUHG�XS��WKH�FHQWUDO�SURFHV�
VRU�LV�UHVHW��,W�WKHQ�SHUIRUPV�WKH�IROORZLQJ�LQLWLDO�RS�
HUDWLRQV�

5XQV�WKH�LQVWUXPHQW�VHOI�WHVW�URXWLQH�

'RZQ�ORDGV�WKH�GLVSOD\�VRIWZDUH�WR�WKH�$�
*UDSKLFV�6\VWHP�3URFHVVRU�3&%�

6HWV�XS�WKH�XQLW�ZLWK�WKH�ODVW�XVHG�IURQW�SDQHO
FRQWURO�FRQILJXUDWLRQ�

6WDUWV�QRUPDO�LQVWUXPHQW�RSHUDWLRQ�

*3,%
&LUFXLWV

)RXU�*3,%�GDWD�EXV�WUDQVFHLYHU�FKLSV�DQG�WZR�*3,%
FRQWUROOHU�FKLS�FRPSULVH�WKH�*3,%�LQWHUIDFH�FLUFXLWV
�)LJXUH�������7KH�WUDQVFHLYHU�FKLSV�FRQQHFW�WR�WKH
UHDU�SDQHO�*3,%�FRQQHFWRU�YLD�WKH�$��0RWKHUERDUG
DQG�DVVRFLDWHG�FRQQHFWRU�FDEOH�DVVHPEO\�IRU�WKH�GHGL�
FDWHG�*3,%��ZKLOH�WKH�V\VWHP�*3,%�FDEOH�FRQQHFWV
LQ�WKH�&38�3&%��7KH�FHQWUDO�PLFURSURFHVVRU�FRQ�
WUROV�WKH�*3,%�FRQWUROOHU�DQG�SDVVHV�GDWD�WR�IURP�LW
YLD�WKH�LQWHUQDO�GDWD��DGGUHVV��DQG�LQWHUUXSW�EXVHV
RQ�WKH�$��3&%�

A7 CENTRAL FUNCTIONAL
PROCESSOR PCB DESCRIPTION
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��� A8 GRAPHICS SYSTEM
PROCESSOR PCB

7KH�*UDSKLF�6\VWHP�3URFHVVRU��*63��FLUFXLWV�DUH�ORFDWHG�RQ�WKH�$�
3&%��)LJXUH�������7KHVH�FLUFXLWV�FRPSULVH�DQ�LQWHOOLJHQW�VXEV\VWHP
WKDW�LV�ORRVHO\�FRQWUROOHG�E\�WKH�$��3&%�&HQWUDO�3URFHVVRU��,W�SURGXFHV
WKH�YLGHR�VLJQDOV�IRU�WKH�LQWHUQDO�&57�PRQLWRU�VFUHHQ�GLVSOD\��,W�DOVR
SURGXFHV�WKH�GDWD�DQG�FRQWURO�VLJQDOV�IRU�WKH�&HQWURQLFV�SULQWHU�LQWHU�
IDFH��7KHUH�DUH�QR�DGMXVWPHQWV�RQ�WKLV�3&%�

0DMRU�*63
&LUFXLWV

7KH�PDMRU�FLUFXLW�EORFNV�WKDW�FRPSULVH�WKH�$�
*UDSKLF�6\VWHP�3URFHVVRU�3&%�DUH�

*UDSKLFV�FRQWUROOHU�FKLS���������¦�WKLV�FRQWURO�
OHU�LQWHUSUHWV�WKH�FRPPDQGV�IURP�WKH�$��3&%
&HQWUDO�3URFHVVRU�DQG�SURGXFHV�DSSURSULDWH
FRPPDQG�VLJQDOV�DQG�GDWD�VWUHDPV�WKDW�SUR�
GXFH�WKH�GHVLUHG�&57�PRQLWRU�GLVSOD\�RU
SULQWHU�RXWSXW��7KH�*63�FRQWUROOHU�FRPPXQL�
FDWHV�ZLWK�WKH�*63�PHPRU\��YLGHR�RXWSXW�FLU�

FUNCTIONAL A8 GRAPHICS SYSTEM
DESCRIPTION PROCESSOR PCB

)LJXUH����� %ORFN�'LDJUDP�RI�$��*UDSKLFV�6\VWHP�3URFHVVRU�3&%

56100A MM 5-11



FXLWV�DQG�SULQWHU�LQWHUIDFH�FLUFXLWV�YLD�WKH�LQWHU�
QDO�*63�'DWD�%XV��)LJXUH������

&ORFN�6LJQDO�*HQHUDWLRQ�¦�7KH����0+]�FORFN
FKLS�SURGXFHV�WKH�,1&/.�VLJQDO�WKDW�LV�XVHG�E\
WKH�*63�FRQWUROOHU�WR�GHULYH�DOO�SURJUDP�UHODWHG
WLPLQJ�VLJQDOV��7KH�FRQWUROOHU�GLYLGHV�WKLV�VLJ�
QDO�E\�HLJKW�WR�SURGXFH�WKH�/&/.��VLJQDO�WKDW
FORFNV�GDWD�LQWR�DQG�RXW�RI�WKH�*63�PHPRU\�
7KH�FRQWUROOHU�DOVR�SURGXFHV�RWKHU�WLPLQJ�DQG
FRQWURO�VLJQDOV�UHODWHG�WR�WKLV�FORFN�

7KH�YLGHR�FORFN�RVFLOODWRU�DQG�DVVRFLDWHG�GLYLGHU
FLUFXLWV�SURGXFH�WKH���0+]�YLGHR�FORFN�VLJ�
QDO�9&/.��7KLV�VLJQDO�LV�XVHG�WR�HVWDEOLVK�WKH
UDWH�WKDW�WKH�YLGHR�LQIRUPDWLRQ�LV�FORFNHG�IURP
WKH�*63�PHPRU\�WR�WKH�YLGHR�RXWSXW�FLUFXLWV�

127(
)RU�WURXEOHVKRRWLQJ��DOO�SURJUDP�
UHODWHG�F\FOHV�VKRXOG�EH�REVHUYHG�V\Q�
FKURQL]HG�WR�/&/.���WHVW�SRLQW�����$OO
YLGHR�F\FOHV�VKRXOG�EH�REVHUYHG�V\QFKUR�
QL]HG�WR�9&/.��WHVW�SRLQW����

'DWD�LQWHUIDFH�FLUFXLWV�¦�WKHVH�FLUFXLWV�LQWHU�
IDFH�WKH�*63�SURFHVVRU�WR�WKH�GDWD�DQG�DGGUHVV
EXV�OLQHV�IURP�WKH�$��FHQWUDO�SURFHVVRU��7KH
JUDSKLFV�SURFHVVLQJ�FRQWURO�SURJUDP�LV�GRZQ�
ORDGHG�WKURXJK�WKLV�LQWHUIDFH�

'DWD�§3LSH¨�¦�WZR�ODWFKHV�IRUP�D�GDWD�SLSH
WKDW�DOORZV�GLUHFW�FRPPXQLFDWLRQ�IURP�WKH�$�
FHQWUDO�SURFHVVRU�WR�IURP�WKH�*63�SURFHVVRU�YLD
WKH�*63�'DWD�%XV��)LJXUH������

9LGHR�3URJUDP�0HPRU\�¦�IRXU����.�[���9LGHR
'\QDPLF�5$0V��95$0V��FRPSULVH�WKH�PHPRU\
IRU�WKH�*63�VXEV\VWHP��7KLV�PHPRU\�LV�XVHG�WR
VWRUH�WKH�*63�FRQWURO�SURJUDP�DQG�WKH�YLGHR
GDWD�WKDW�ZLOO�SURGXFH�WKH�&57�PRQLWRU�VFUHHQ
GLVSOD\�RXWSXW�

9LGHR�2XWSXW�&LUFXLWV�¦�7ZR�VKLIW�UHJLVWHUV��D
YLGHR�FORFN�RVFLOODWRU�FKLS��D�YLGHR�PL[HU�FKLS
DQG�D�YLGHR�DPSOLILHU�EXIIHU�FLUFXLW�FRPSULVH
WKH�YLGHR�RXWSXW�FLUFXLWV��7KHVH�FLUFXLWV�VKLIW
WKH�YLGHR�GDWD�RXW�RI�WKH�*63�PHPRU\�DQG�FRQ�
YHUW�LW�LQWR�WKH�PRQR�YLGHR�VLJQDO�IRU�WKH�LQWHU�
QDO�&57�PRQLWRU�

&HQWURQLFV�3ULQWHU�,QWHUIDFH�¦�$�GDWD�EXIIHU�
ODWFK��D�SULQWHU�LQWHUIDFH�FRQWUROOHU�FKLS�DQG�D

A8 GRAPHICS SYSTEM FUNCTIONAL
PROCESSOR PCB DESCRIPTION
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SRUWLRQ�RI�D�GDWD�ODWFK�FRPSULVH�WKH�LQWHUIDFH
FLUFXLWU\�IRU�WKH�&HQWURQLFV�SULQWHU�LQWHUIDFH�
7KLV�FLUFXLWU\�SURYLGHV�WKH�IRUPDWWHG�GDWD��GDWD
VWUREH��DQG�FRQWURO�VLJQDOV�IRU�WKH�SULQWHU�LQWHU�
IDFH��,W�DOVR�UHFHLYHV�DQG�VWRUHV�WKH�VWDWXV�VLJ�
QDOV�IURP�WKH�SULQWHU�

*63
&RQWUROOHU
2SHUDWLRQ

7KH�*63�FRQWUROOHU�UHFHLYHV�WKH�JUDSKLFV�SURFHVVLQJ
SURJUDP�GRZQ�ORDGHG�WR�LW�IURP�WKH�$��&HQWUDO�3URF�
HVVRU�DW�SRZHU�XS��,W�VWRUHV�WKH�*63�FRQWURO�SURJUDP
LQ�WKH�KLJK�PHPRU\�ORFDWLRQV�RI�WKH�*63�9LGHR��3UR�
JUDP�0HPRU\�DQG�VWDUWV�LW�RQ�FRPPDQG�IURP�WKH
FHQWUDO�SURFHVVRU���/RZ�PHPRU\�ORFDWLRQV�DUH�XVHG
IRU�YLGHR�GDWD���7KH�FRQWURO�SURJUDP�LV�UXQ�FRQWLQX�
RXVO\�XQWLO�WKH������$�LV�SRZHUHG�GRZQ�

7KH�*63�FRQWURO�SURJUDP�FRQWUROV�DOO�DVSHFWV�RI�WKH
RSHUDWLRQ�RI�WKH�*63�VXEV\VWHP��ZKLFK�LQFOXGH�

7LPLQJ�RI�FRPPXQLFDWLRQ�RSHUDWLRQV�IURP�WR
WKH�FHQWUDO�SURFHVVRU�

6HWWLQJ�XS�WKH�&57�VFDQQLQJ�

*HQHUDWLQJ�DQG�PDLQWDLQLQJ�WKH�JUDSKLF�HOH�
PHQWV�RI�WKH�&57�GLVSOD\�

)RUPDWWLQJ�DQG�FRQWUROOLQJ�WKH�GDWD�RXWSXW�WR
WKH�&HQWURQLFV�SULQWHU�LQWHUIDFH�

$�SUHOLPLQDU\�VWHS�SHUIRUPHG�E\�WKH�SURJUDP�LV�WKH
VHWXS�RI�WLPLQJ�LQIRUPDWLRQ�IRU�WKH�YLGHR�RXWSXW�VLJ�
QDOV��7KLV�RSHUDWLRQ�SODFHV�FHUWDLQ�FRQWURO�FRGHV�LQWR
WKH�$��3&%�LQWHUQDO�UHJLVWHUV���$W�H[HFXWLRQ�WLPH�
WKH�FRQWHQWV�RI�WKHVH�UHJLVWHUV�DUH�SURFHVVHG�LQ�WKH
VDPH�PDQQHU�DV�PHPRU\�ORFDWLRQ�GDWD���7KHVH�FRGHV
FRQWURO�LQWHUQDO�FORFN�GLYLGHUV�WKDW�JHQHUDWH�WKH�UH�
TXLUHG�+RUL]RQWDO�DQG�9HUWLFDO�6\QFKURQL]DWLRQ�VLJ�
QDOV�IRU�WKH�RXWSXW�YLGHR�VLJQDO��7KH�9LGHR�EODQNLQJ
VLJQDO�LV�DOVR�JHQHUDWHG�LQ�WKLV�PDQQHU�

7KH�*63�FRQWURO�SURJUDP�FDXVHV�WKH�*63�FRQWUROOHU
WR�ZDLW�IRU�LQVWUXFWLRQV�DQG�GDWD�WKDW�DUH�VHQW�WR�LW
IURP�WKH�FHQWUDO�SURFHVVRU�YLD�WKH�SLSH�LQWHUIDFH��)LJ�
XUH�������7KH�FRPPDQGV�XVHG�E\�WKH�FHQWUDO�SURFHV�
VRU�WR�FRQWURO�WKH�*63�DUH�KLJK�OHYHO�FRPPDQGV�VXFK
DV�draw line�DQG�write text��7KH�*63�FRQWUROOHU
WUDQVODWHV�WKHVH�FRPPDQGV�LQWR�SULPLWLYH�LQVWUXF�
WLRQV�ZKLFK�LW�FDQ�GLUHFWO\�H[HFXWH��,W�WKHQ�SHUIRUPV
WKH�QHFHVVDU\�VXE�WDVNV�WR�SURGXFH�WKH�GHVLUHG�UH�
VXOWV�

FUNCTIONAL A8 GRAPHICS SYSTEM
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)RU�H[DPSOH��WKH�FRPPDQG�draw line�SHUIRUPV�WKH
IROORZLQJ�RSHUDWLRQV���,W�JHQHUDWHV�SULPLWLYH�FRP�
PDQGV�WKDW�LQVWUXFW�WKH�*63�FRQWUROOHU�WR�SURGXFH�D
VHULHV�RI�PHPRU\�IHWFK�F\FOHV�IURP�WKH�YLGHR�GDWD
VWRUHG�LQ�WKH�ORZ�PHPRU\�ORFDWLRQV�RI�WKH�*63�PHP�
RU\��$IWHU�HDFK�IHWFK��LW�PRGLILHV�WKH�YLGHR�GDWD�DQG
UHWXUQV�LW�WR�PHPRU\��7KLV�SURFHVV�DOWHUV�WKH�FRQ�
WHQWV�RI�YLGHR�PHPRU\�VR�WKDW�ZKHQ�WKH�PHPRU\�FRQ�
WHQWV�DUH�GLVSOD\HG�RQ�WKH�&57�PRQLWRU��WKH�GHVLUHG
OLQH�DSSHDUV��7KH�*63�FRQWUROOHU�SHUIRUPV�WKHVH
JUDSKLF�PHPRU\�IHWFK�F\FOHV�LQWHUOHDYHG�ZLWK�FRQWURO
SURJUDP�IHWFKHV�IURP�WKH�KLJK�PHPRU\�ORFDWLRQV�RI
WKH�*63�PHPRU\�

7KH�*63�FRQWURO�SURJUDP�GRHV�QRW�FRQWURO�WKH�RYHU�
DOO�FRQWHQW�RI�WKH�&57�PRQLWRU�GLVSOD\�¦�LW�SURGXFHV
JUDSKLF�HOHPHQWV�DQG�SXWV�WKHP�LQWR�YLGHR�PHPRU\
DV�LQVWUXFWHG�E\�WKH�FHQWUDO�SURFHVVRU��7KH�FHQWUDO
SURFHVVRU�FRQWUROV�WKH�FRQWHQW�DQG�SODFHPHQW�RI�WKH
JUDSKLF�HOHPHQWV�WKDW�PDNH�XS�WKH�GLVSOD\��$IWHU�WKH
YLGHR�LQIRUPDWLRQ�IRU�D�FRPSOHWH�VFUHHQ�GLVSOD\�KDV
EHHQ�EXLOW�XS�LQ�PHPRU\��DV�H[SODLQHG�DERYH���LW�LV
VKLIWHG�RXW�WR�WKH�YLGHR�RXWSXW�FLUFXLWV�

3ULQWHU
,QWHUIDFH�2S�
HUDWLRQ

7KH�*63�SURFHVVRU�VHQGV�IRUPDWWHG�SULQWHU�RXWSXW
GDWD�DQG�FRQWURO�VLJQDOV�WR�WKH�SULQWHU�LQWHUIDFH�FLU�
FXLWV�YLD�WKH�*63�GDWD�EXV��7KH�SULQWHU�LQWHUIDFH�FRQ�
WUROOHU�FKLS�SURYLGHV�WKH�GDWD�VWUREH�WKDW�FORFNV�WKH
RXWSXW�GDWD�IURP�WKH�*63�EXV�LQWR�WKH�GDWD�EXIIHU�
ODWFK��)LJXUH�������,W�DOVR�SURYLGHV�WKH�/67%��VWUREH�
DQG�35,17(5�5(6(7�VLJQDOV�WR�WKH�SULQWHU��$ORQJ
ZLWK�DVVRFLDWHG�GDWD�ODWFK�FLUFXLWV��LW�UHFHLYHV�WKH
SULQWHU�VWDWXV�VLJQDOV�DQG�VHQGV�WKHP�WR�WKH�*63
FRQWUROOHU�YLD�WKH�*63�EXV�

9LGHR�2XWSXW
&LUFXLW�2S�
HUDWLRQ

7KH����0+]�VLJQDO�IURP�WKH�YLGHR�FORFN�RVFLOODWRU�LV
GLYLGHG�GRZQ�DQG�JDWHG�E\�GLYLGHU�FLUFXLWV�DQG�WKH
YLGHR�PL[HU�FKLS�WR�SURGXFH�WKH�YLGHR�GRW�UDWH�FORFN
VLJQDO��9&/.��7KLV�VLJQDO�DQG�RWKHU�FORFN�VLJQDOV
IURP�LW�DUH�XVHG�WR�WUDQVIHU�WKH�YLGHR�GDWD�RXW�RI�WKH
*63�PHPRU\�DQG�VKLIW�LW�LQWR�WKH�YLGHR�PL[HU�FKLS�
7KHVH�VLJQDOV�DUH�PL[HG�WR�SURGXFH�D�FRPSRVLWH
PRQRFKURPH�VLJQDO�WKDW�LV�IHG�WR�WKH�LQSXW�RI�WKH
YLGHR�EXIIHU�DPSOLILHU��7KLV�DPSOLILHU�ERRVWV�WKH�VLJ�
QDO�WR�WKH���WR��9�OHYHO�UHTXLUHG�WR�GULYH�WKH�LQWHUQDO
&57�PRQLWRU�

A8 GRAPHICS SYSTEM FUNCTIONAL
PROCESSOR PCB DESCRIPTION
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,QWHUQDO�&57
0RQLWRU

7KH�YLGHR�DQG�V\QFKURQL]DWLRQ�VLJQDOV�IURP�WKH�$�
*UDSKLFV�6\VWHP�3URFHVVRU�3&%�DQG�WKH�UHTXLUHG
'&�SRZHU�DUH�IHG�WR�WKH�&57�PRQLWRU�E\�D�FDEOH
DVVHPEO\�WKDW�FRQQHFWV�WR�WKH�$��0RWKHUERDUG�3&%�
7KH�PRQLWRU�LV�QRW�ILHOG�UHSDLUDEOH�DQG�VKRXOG�EH�UH�
SODFHG�ZLWK�DQ�H[FKDQJH�XQLW�LI�GHIHFWLYH�

127(

7KH�DGMXVWPHQW�SRWHQWLRPHWHUV�IRU�WKHVH
XQLWV�DUH�VHW�DW�WKH�IDFWRU\�DQG�VKRXOG�UH�
TXLUH�QR�IXUWKHU�DGMXVWPHQW��$Q\�DGMXVW�
PHQW�RI�WKHVH�SRWHQWLRPHWHUV�RU�RI�WKH�&57
JHRPHWU\�PDJQHWV�VKRXOG�QRW�EH�DWWHPSWHG�

FUNCTIONAL A8 GRAPHICS SYSTEM
DESCRIPTION PROCESSOR PCB

56100A MM 5-15



��� A1/A2 SIGNAL CHANNEL
AMPLIFIER PCB
FUNCTIONAL
DESCRIPTION

7KH������$�6FDODU�1HWZRUN�$QDO\]HU�FRQWDLQV�WZR�LGHQWLFDO�DQG�LQWHU�
FKDQJHDEOH�6LJQDO�&KDQQHO�$PSOLILHU��3&%V��GHVLJQDWHG�$��DQG�$��
7KH�3&%�LQ�WKH�$��VORW�RI�WKH�FDUG�IUDPH�SURFHVVHV�WKH�LQSXW�VLJQDOV
IURP�WKH�5��DQG�5��IURQW�SDQHO�FRQQHFWRUV�DQG�WKH�3&%�LQ�WKH�$��VORW
SURFHVVHV�WKH�VLJQDOV�IURP�WKH�$�DQG�%�FRQQHFWRUV�

6LQFH�WKH�$��DQG�$��FLUFXLW�3&%V�DUH�IXQFWLRQDOO\�LGHQWLFDO��RQO\�WKH�RS�
HUDWLRQ�RI�WKH�$��3&%�ZLOO�EH�GHVFULEHG�LQ�WKLV�VHFWLRQ��:KHQ�ZRUNLQJ
ZLWK�WKH�$��3&%��VLPSO\�VXEVWLWXWH�FKDQQHO�5��IRU�DOO�UHIHUHQFHV�WR
FKDQQHO�$�DQG�VXEVWLWXWH�FKDQQHO�5��IRU�DOO�UHIHUHQFHV�WR�FKDQQHO�%�

$Q�RYHUDOO�EORFN�GLDJUDP�RI�WKH�$��$��6LJQDO�&KDQQHO�$PSOLILHU�3&%
LV�VKRZQ�LQ�)LJXUH���)2���ORFDWHG�DW�WKH�UHDU�RI�WKLV�FKDSWHU��$�EORFN
GLDJUDP�RI�WKH�$��$��,QSXW��6ZLWFKLQJ��0RGXOH�LV�VKRZQ�EHORZ�LQ�)LJ�
XUH������

$V�VKRZQ�LQ�)LJXUH���)2���WKH�$��$��3&%�FRQWDLQV�DQ�LQSXW�VZLWFKLQJ
PRGXOH��D�JDLQ�VZLWFKDEOH�DPSOLILHU�FKDLQ��D�VPRRWKLQJ�ILOWHU��D�ILYH�
ZD\�PXOWLSOH[HU��DQG�D�VDPSOH�DQG�KROG�DPSOLILHU��7KH�ILUVW�WKUHH�RI
WKHVH�IXQFWLRQV�DUH�FRQWUROOHG�E\�GDWD�WKDW�LV�URXWHG�IURP�WKH�$��6LJQDO
&KDQQHO�,QWHUIDFH�3&%�YLD�WKH�TXLHW�GDWD�EXV�DQG�VWRUHG�LQ�ODWFKHV�RQ
WKH�$��$��3&%��2WKHU�VLJQDOV�IURP�WKH�$��3&%�GLUHFWO\�FRQWURO�WKH�ILYH�
ZD\�PXOWLSOH[HU�DQG�WKH�VDPSOH�DQG�KROG�DPSOLILHU�

,QSXW�6ZLWFK�
LQJ�0RGXOH

'HWHFWHG�GF�YROWDJHV�LQ�WKH�UHJLRQ�RI���PLFURYROW�WR��
YROWV�IURP�WKH�H[WHUQDO�6:5�$XWRWHVWHUV�RU�GHWHFWRUV
DUH�URXWHG�YLD�WKH�IURQW�SDQHO�$�DQG�%�FRQQHFWRUV�WR
WKH�WZR���SLQ�FRQQHFWRUV�ORFDWHG�RQ�WKH�LQSXW�VZLWFK�
LQJ�PRGXOH�RI�WKH�$��$��3&%��&KDQQHO�$�LV�FRQ�
QHFWHG�WR�PHDVXUHPHQW�FKDQQHO���RI�WKH�PRGXOH
�3����DQG�FKDQQHO�%�LV�FRQQHFWHG�WR�PHDVXUHPHQW
FKDQQHO����3���

5HIHU�WR�)LJXUH������WKH�,QSXW�0RGXOH�FRQWDLQV
VZLWFKLQJ�ILHOG�HIIHFW�WUDQVLVWRUV��)(7V��WKDW�PXOWL�
SOH[�WKH�VLJQDO�FKDQQHO�DPSOLILHU�JDLQ�VWDJHV�EH�
WZHHQ�WKH�FKDQQHO���DQG�FKDQQHO���LQSXWV�SUHVHQWHG
WR�WKH�3&%��,W�DOVR�FRQWDLQV�VZLWFKLQJ�)(7V�WR�EUHDN
WKH�VLJQDO�SDWK�IURP�HDFK�LQSXW�DQG�SUHVHQW�D�VKRUW
FLUFXLW�WR�WKH�LQSXW�RI�WKH�DPSOLILHU�FKDLQ�IRU�WKH�SXU�
SRVH�RI�DXWR]HURLQJ��)LJXUH�����DOVR�VKRZV�WKH�DVVRFL�
DWHG�,QSXW�%LDV�1XOOLQJ�IHHGEDFN�SDWKV�IURP�WKH
DPSOLILHU�FKDLQ�LQWR�WKH�,QSXW�6ZLWFKLQJ�0RGXOH�
7KH�,QSXW�6ZLWFKLQJ�0RGXOH�SURYLGHV�QR�DPSOLILFD�
WLRQ��LW�SURYLGHV�VZLWFKLQJ�IXQFWLRQV�RQO\�

7KH�YDULRXV�VZLWFKLQJ�IXQFWLRQV�RI�WKH�,QSXW�0RGXOH
DUH�FRQWUROOHG�E\�VLJQDOV�IURP�ODWFKHV�8���DQG�8���
2QH�RXWSXW�RI�RFWDO�ODWFK�8����SLQ����LV�XVHG�WR

A1/A2 SIGNAL CHANNEL FUNCTIONAL
AMPLIFIER PCB DESCRIPTION
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VZLWFK�EHWZHHQ�PHDVXUHPHQW�FKDQQHO���DQG�PHDV�
XUHPHQW�FKDQQHO����:KHQ�WKH�ODWFK�RXWSXW�LV�KLJK�
WKH�YROWDJH�DW�SLQ���DQG�SLQ����RI�8���DSSURDFKHV
���9�DQG�VZLWFKHV�6��DQG�6��DUH�WXUQHG�RQ��7KH
KLJK�RXWSXW�RI�8���LV�LQYHUWHG�E\�KH[�LQYHUWHU�8��&
ZKLFK�FDXVHV�WKH�YROWDJH�DW�SLQ���DQG�SLQ����RI�8��
WR�DSSURDFK�¥���9��7KLV�HQVXUHV�WKDW�VZLWFKHV�6�
DQG�6��DUH�WXUQHG�RII��RSHQ���7KLV�VZLWFKLQJ�DFWLRQ
FRQQHFWV�PHDVXUHPHQW�FKDQQHO���WR�WKH�LQSXW�RI�8��
ZKLFK�LV��WKH�ILUVW�VWDJH�RI�WKH�DPSOLILHU�FKDLQ��:KHQ
SLQ���RI�8���LV�ORZ��PHDVXUHPHQW�FKDQQHO���LV�FRQ�
QHFWHG�WR�WKH�LQSXW�RI�WKH�DPSOLILHU�

+H[�ODWFK�RXWSXW�8����SLQ�����LV�XVHG�WR�VHOHFW�HLWKHU
WKH�LQSXW�VLJQDO�IURP�WKH�IURQW�SDQHO�FRQQHFWRU�RU�D
VKRUW�FLUFXLW�IRU�HDFK�PHDVXUHPHQW�FKDQQHO��WKDW�LV�
FRQQHFWLRQV�WR�VZLWFKHV�6��DQG�6��DV�VKRZQ�LQ�)LJ�
XUH�������:KHQ�WKH�ODWFK�RXWSXW�LV�KLJK��WKH�YROWDJH
DW�SLQ���DQG�SLQ����RI�8���DSSURDFKHV����9�DQG�VH�

BIAS
CIRCUIT

BIAS
CIRCUIT

U1
+

-

U27

COMMON MODE DRIVE

TO FINAL
GAIN STAGES

S1

S2

S3

S4

S5

S7

S8

S6

R109

R112

CHANNEL 1

CHANNEL 2

MEASUREMENT
CHANNEL 1

MEASUREMENT
CHANNEL 2

INPUT
MODULE

)LJXUH����� %ORFN�'LDJUDP�RI�$��$��,QSXW�0RGXOH�DQG�$VVRFLDWHG�&LUFXLWV
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ULHV�VZLWFKHV�6���IRU�FKDQQHO����DQG�6���IRU�FKDQQHO
���DUH�WXUQHG�RQ��7KH�KLJK�ORJLF�OHYHO�IURP�8���LV�LQ�
YHUWHG�E\�D�VHFWLRQ�RI�KH[�LQYHUWHU�8����DQG�WKH�YROW�
DJH�DW�SLQ����DQG�SLQ���RI�8���DSSURDFKHV�¥��9�
7KLV�UHVXOWV�LQ�VKXQW�VZLWFKHV�6��DQG�6��EHLQJ
WXUQHG�RII��RSHQ���7KLV�VZLWFKLQJ�DFWLRQ�FRQQHFWV�WKH
PHDVXUHPHQW�FKDQQHO���DQG�PHDVXUHPHQW�FKDQQHO
��LQSXWV�WKURXJK�WR�WKH�PXOWLSOH[LQJ�VZLWFKHV��6��	
6����:KHQ�WKH�ODWFK�RXWSXW�RI�8���LV�ORZ��WKH�YROW�
DJHV�DW�8����SLQV���DQG�����DUH�UHYHUVHG��6��DQG�6�
DUH�WXUQHG�RII�DQG�6��DQG�6��DUH�WXUQHG�RQ��7KLV
VZLWFKLQJ�DFWLRQ�SURGXFHV�D�VKRUW�FLUFXLW�DW�WKH�LQ�
SXW�RI�HDFK�PHDVXUHPHQW�FKDQQHO�WKDW�LV�FRQQHFWHG
WKURXJK�WR�WKH�PXOWLSOH[LQJ�VZLWFKHV�

'LRGHV�&5��WKURXJK�&5��HQVXUH�WKDW�KLJK�SRVLWLYH
)(7�GULYH�YROWDJHV�DUH�QRW�SUHVHQW�WR�FDXVH�)(7
OHDNDJH�FXUUHQW�WR�EH�LQMHFWHG�LQWR�WKH�PHDVXUHPHQW
SDWK��8���LV�D�GXDO�RS�DPS�FRQILJXUHG�DV�D�SDLU�RI
IROORZHUV�GULYHQ�IURP�WKH�LQSXW�DPSOLILHU�8���7KH\
DUH�FRQQHFWHG�WR�GULYH�WKH�VRXUFH�YROWDJHV�RI�WKH
VZLWFKLQJ�)(7V�VR�WKDW�VRXUFH�DQG�JDWH�YROWDJHV�DUH
KHOG�WR�ZLWKLQ�DERXW�����9�ZKHQ�WKH�)(7�LV�LQ�WKH
RQ�VWDWH�

$PSOLILHU
&KDLQ

7KH�VLJQDO�FKDQQHO�DPSOLILHU�FKDLQ�RI�WKH������$�LV
D�OLQHDU�DPSOLILHU��WKH������$�GRHV�QRW�XVH�ORJ�DPSOL�
ILHUV���7KH�ORJ�FRQYHUVLRQ�SURFHVV�IRU�FKDQQHO���FKDQ�
QHO���PHDVXUHPHQW�VLJQDOV��LV�SHUIRUPHG�E\�WKH
�����$�&38�YLD�XVH�RI�D�ORJDULWKPLF�ORRN�XS�WDEOH�

7KH�PXOWLSOH[HG�FKDQQHO�PHDVXUHPHQW�VLJQDO�IURP
WKH�LQSXW�VZLWFKLQJ�PRGXOH�LV�DSSOLHG�WR�WKH�GLIIHUHQ�
WLDO�LQSXWV�RI�LQVWUXPHQWDWLRQ�DPSOLILHU��8���ZKLFK
LV�WKH�ILUVW�VWDJH�RI�WKH�OLQHDU�DPSOLILHU�FKDLQ��$Q�LQ�
VWUXPHQWDWLRQ�DPSOLILHU�LV�XVHG�IRU�WKLV�VWDJH�EH�
FDXVH�RI�LWV�YHU\�KLJK�FRPPRQ�PRGH�UHMHFWLRQ��7KLV
LV�QHFHVVDU\�WR�H[WUDFW�WKH�YHU\�VPDOO�GHWHFWHG�YROW�
DJHV�IURP�WKH�KLJK�OHYHO�RI�FRPPRQ�PRGH�LQWHUIHU�
HQFH�SUHVHQW�RQ�WKH�LQSXW�VLJQDOV��7KH�JDLQ�RI�8��LV
SURJUDPPDEOH��LW�FDQ�EH�VZLWFKHG�EHWZHHQ�IRXU�GHF�
DGH�JDLQV��;���;����;�����DQG�;������7KH�JDLQ�RI�8�
LV�FRQWUROOHG�E\�RXWSXWV�IURP�8���WKURXJK�WKH�GXDO
IRXU�FKDQQHO�PXOWLSOH[HU��8��

&DSDFLWRUV�&���&���DQG�&��ILOWHU�RXW�XQZDQWHG�KLJK
IUHTXHQF\�VLJQDOV��3UHVHQW�DW�WKH�LQSXW�RI�8���3RWHQ�
WLRPHWHU�5���LV�XVHG�WR�QXOO�RXW�LQSXW�FLUFXLW�RIIVHW
YROWDJHV�JHQHUDWHG�E\�8��

A1/A2 SIGNAL CHANNEL FUNCTIONAL
AMPLIFIER PCB DESCRIPTION

5-18 56100A MM



7KH�ODVW�WZR�VWDJHV�RI�WKH�OLQHDU�DPSOLILHU�FKDLQ�FRQ�
VLVW�RI�RSHUDWLRQDO�DPSOLILHUV�8��DQG�8���8��LV�D�QRQ�
LQYHUWLQJ�RSHUDWLRQDO�DPSOLILHU�VWDJH�WKDW�LV
VZLWFKHG�EHWZHHQ�D�JDLQ�RI�;��DQG�;����E\�WZR�HOH�
PHQWV�RI�TXDG�)(7�VZLWFK�8��$�DQG�8��%��7KH�8�
DPSOLILHU�VWDJH�LV�VLPLODU�WR�WKDW�RI�8���WKH�JDLQ�RI
WKLV�VWDJH�LV�VZLWFKHG�EHWZHHQ�;��DQG�;���E\�WKH
WZR�UHPDLQLQJ�VHFWLRQV�RI�8���

$PSOLILHU
6LJQDO�&KDQ�
QHO�1XOOLQJ
DQG�$XWR]�
HURLQJ

,Q�VSLWH�RI�WKH�XVH�RI�ORZ�RIIVHW�ORZ�GULIW�GHYLFHV�
VRPH�GHJUHH�RI�RIIVHWV�ZLOO�RFFXU�LQ�WKH�RXWSXWV�RI�WKH
LQSXW�VZLWFKLQJ�PRGXOH�DQG�LQVWUXPHQWDWLRQ�DPSOL�
ILHU�GXH�WR�FKDQJHV�RI�WLPH��WHPSHUDWXUH��DQG�DJLQJ�
7R�FRUUHFW�IRU�WKHVH�FKDQJHV��,QSXW�%LDV�1XOOLQJ�FLU�
FXLWV�DUH�SURYLGHG��7KH�$��$��3&%�DOVR�LQFOXGHV
DXWR]HURLQJ�FLUFXLWU\�WKDW�SURYLGHV�G\QDPLF�DPSOL�
ILHU�]HURLQJ�GXULQJ�WKH�UHWUDFH�SRUWLRQ�RI�5)�2))
'85,1*�5(75$&(�PRGH�RI�RSHUDWLRQ���7KLV�LV�WKH
SUHIHUUHG�PRGH�RI��RSHUDWLRQ���,QSXW�6LJQDO��2IIVHW�
1XOOLQJ�FLUFXLWU\�LV�DOVR�LQFOXGHG��,W�LV�XVHG�LQ�WKH
5)�21�'85,1*�5(75$&(�PRGH�RI�RSHUDWLRQ�

,QSXW�%LDV�1XOOLQJ
,QSXW�ELDV�FXUUHQWV¦GXH�WR�WKH�VZLWFKLQJ�)(7V�DQG
WKH�DPSOLILHU�FKDLQ�LQSXW�FRQQHFWLRQV¦DUH�VPDOO�EXW
VLJQLILFDQW�IRU�ORZ�OHYHO�FRUUHFWLRQV��&RUUHFWLRQDO�RII�
VHWV�IRU�HDFK�FKDQQHO�DUH�GHULYHG�IURP�IORDWLQJ���
YROW�VXSSOLHV�DQG�SUHVHW�E\�5����DQG�5�����7KH���
92/7�5()�IRU�WKHVH�FLUFXLWV�LV�GULYHQ�IURP�WKH�FRP�
PRQ�PRGH�YROWDJH�SUHVHQW�RQ�WKH�LQSXW�VLJQDO�IURP
WKH�H[WHUQDO�6:5�$XWRWHVWHU�RU�GHWHFWRU��YLD�8���
$XWR]HURLQJ�1XOO
7KH�SUHIHUUHG�PHWKRG�RI�]HURLQJ�LV�ZLWK�WKH�5)�RXW�
SXW�IURP�WKH�VZHHSHU�WXUQHG�RII�GXULQJ�UHWUDFH��ZLWK
WKH�RXWSXW�RI�WKH�6:5�$XWRWHVWHU�RU�GHWHFWRU�VWLOO
FRQQHFWHG�WKURXJK�WKH�LQSXW�PRGXOH��,Q�WKLV�VWDWH�
WKH�DXWR]HURLQJ�FLUFXLW�GHVFULEHG�EHORZ�FDQ�QXOO�RXW
UHVLGXDO�WKHUPDO�QRLVH�XS�WR�WKH�SRLQW�RI�WKH�GHWHFWRU
DQG��LQ�DGGLWLRQ��FDQ�]HUR�RXW�D�FHUWDLQ�OHYHO��DSSUR[L�
PDWHO\�¥���G%P��RI�ZLGHEDQG�QRLVH�IURP�WKH
VZHHSHU�

7KH�$XWR]HUR�'$&�FLUFXLW�LV�FRPSULVHG�RI�8���ZKLFK
LV�FRQWUROOHG�E\�ODWFKHG�RXWSXWV�IURP�8���8���DQG
8����7KH�RXWSXW�RI�WKLV�FLUFXLW�LV�DGMXVWHG�E\�WKH�$�
FHQWUDO�SURFHVVRU�E\�ZULWLQJ�FRUUHFWLRQ�YDOXHV�WR�WKH
���ELW�GLJLWDO�WR�DQDORJ�FRQYHUWHU��'$&��8���6L[�ELW
ODWFKHV�8���8���DQG�8���ODWFK�WKH�GDWD�IRU�WKH�'$&�
%HFDXVH�WKH�GDWD�EXV�LV�RQO\���ELWV�ZLGH��WKH�PRVW
VLJQLILFDQW���ELWV�DUH�ODWFKHG�RQWR�8��DQG�8���IRO�
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ORZHG�E\�WKH�UHPDLQLQJ���ELWV�RQWR�8����7KH�UHIHU�
HQFH�YROWDJH�WR�'$&�8��LV�VHW�E\�GLYLGHU�5���DQG
5�����DQG�LV�DSSUR[LPDWHO\����P9��7KH�FXUUHQW�RXW�
SXW�RI�WKH�'$&�LV�FRQYHUWHG�WR�YROWDJH�E\�RQH�KDOI�RI
WKH�GXDO�RSHUDWLRQDO�DPSOLILHU�8���,W�LV�WKHQ�GRXEOHG
DQG�RIIVHW�E\�WKH�UHIHUHQFH�YROWDJH��E\�WKH�RWKHU�KDOI
RI�8����+HQFH��WKH�RXWSXW�RI�WKH�DXWR]HUR�FLUFXLW�FDQ
EH�YDULHG�EHWZHHQ�DSSUR[LPDWHO\�±���P9�LQ�����
VWHSV��7KLV�YDULDEOH�DXWR]HURLQJ�YROWDJH�LV�DSSOLHG�WR
WKH�RXWSXW�RIIVHW�YROWDJH�SLQ�RI�LQVWUXPHQWDWLRQ�DP�
SOLILHU�8���WKXV�HQDEOLQJ�DQ\�UHVLGXDO�RXWSXW�RIIVHW
YROWDJH�IURP�WKH�DPSOLILHU�FKDLQ�WR�EH�FRUUHFWHG�

,QSXW�6LJQDO��2IIVHW��1XOOLQJ
7KH�LQSXW�VLJQDO�QXOOLQJ�FLUFXLWU\�LV�DQRWKHU�IRUP�RI
DXWR]HURLQJ�FLUFXLWU\�WKDW�LV�XVHG�ZKHQ�WKH������$
LV�EHLQJ�XVHG�LQ�WKH�RF ON DURING RETRACE�PRGH
RI�DXWR]HURLQJ��'XULQJ�WKLV�PRGH��WKH�VZHHSHU�5)
SRZHU�LV�QRW�EHLQJ�WXUQHG�RII�GXULQJ�UHWUDFH��VR�WKHUH
LV�D�QRQ�]HUR�RXWSXW�YROWDJH�IURP�WKH�H[WHUQDO�6:5
$XWRWHVWHU�RU�GHWHFWRU��WKHUHIRUH��WKH�UHVLGXDO�RIIVHW
YROWDJHV�IURP�WKH�DPSOLILHU�FKDLQ�PXVW�EH�QXOOHG�E\
DQRWKHU�PHDQV�

7R�XVH�WKLV�PRGH�RI�RSHUDWLRQ��WKH�/2:�/(9(/
75,0�SURFHGXUH�PXVW�ILUVW�EH�VHOHFWHG�IURP�WKH
IURQW�SDQHO�FDOLEUDWLRQ�PHQX��:KHQ�WKLV�RSHUDWLRQ�LV
VHOHFWHG��WKH�RSHUDWRU�LV�LQVWUXFWHG�WR�UHPRYH�WKH�5)
SRZHU�LQSXW�WR�WKH�6:5�$XWRWHVWHU�RU�GHWHFWRU��7KH
RXWSXW�RI�WKH�6:5�$XWRWHVWHU�RU�GHWHFWRU�LV�VZLWFKHG
WKURXJK�WR�WKH�DPSOLILHU�FKDLQ�LQSXW�IRU�DXWR]HURLQJ
E\�'$&�8���MXVW�DV�LW�ZRXOG�EH�ZKHQ�]HURLQJ�ZLWK
RF OFF DURING RETRACE�PRGH�RI�RSHUDWLRQ�

7KH�LQSXW�VZLWFKLQJ�PRGXOH�VZLWFKHV�D�VKRUW�FLUFXLW
WR�WKH�LQSXW�RI�WKH�DPSOLILHU�FKDLQ�DQG�LQMHFWV�RIIVHW
QXOOLQJ�VLJQDOV�IRU�&KDQQHOV�$�%�IURP�'$&�FLUFXLWV
8���DQG�8���

:LWKRXW�YDU\LQJ�WKH�DXWR]HUR�GDWD��WKH�QXOO�FLUFXLW�LV
XVHG�WR�DSSO\�RIIVHWV�WR�WKH�LQSXW�PRGXOH�FLUFXLWU\�WR
PDNH�WKH�QRLVH�IORRU�LGHQWLFDO�WR�WKDW�DFKLHYHG�IURP
WKH�6:5�$XWRWHVWHU�RU�GHWHFWRU�LQ�WKH�RF OFF DUR-
ING RETRACE�VWDWH��7KXV�ZH�QRZ�KDYH�DQ�DUWLILFLDO
UHIHUHQFH�ZLWK�ZKLFK�WR�FRPSDUH�WKH�RXWSXW�RI�WKH
DPSOLILHU�FKDLQ�IRU�DXWR]HURLQJ�GXULQJ�WKH�RF�ON
DURING RETRACE�PRGH�RI�]HURLQJ�

6PRRWKLQJ
)LOWHU

7KH�VPRRWKLQJ�ILOWHU�FRQVLVWV�RI�D�VLPSOH��VZLWFKHG�
SDVVLYH�5&�ILOWHU�QHWZRUN��7KLV�FLUFXLW�LV�FRPSULVHG

A1/A2 SIGNAL CHANNEL FUNCTIONAL
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RI�5���DQG�RQH��RU�QRQH��RI�FDSDFLWRUV�&����&����&���
DQG�&���DV�VHOHFWHG�E\�TXDG�)(7�VZLWFK�8���:KHQ
QR�VPRRWKLQJ�LV�VHOHFWHG�IURP�WKH�LQVWUXPHQW�IURQW
SDQHO��QR�VPRRWKLQJ�FDSDFLWDQFH�LV�XVHG�DQG�WKH�IUH�
TXHQF\�UHVSRQVH�LV�WKDW�VHW�E\�WKH�SUHFHGLQJ�OLQHDU
DPSOLILHU�VWDJHV��,I�PLQLPXP�VPRRWKLQJ�LV�VHOHFWHG�
WKHQ�FDSDFLWRUV�&���DQG�&���SURYLGH�WKH�H[WUD�ILOWHU�
LQJ��&���IRU�FKDQQHO�$�DQG�&���IRU�FKDQQHO�%���7KH
XVH�RI�LQGLYLGXDO�VZLWFKLQJ�FDSDFLWRUV�IRU�HDFK�FKDQ�
QHO�DYRLGV�OHQJWK\�UHFRYHU\�WLPHV��,I�PD[LPXP
VPRRWKLQJ�LV�VHOHFWHG��WKH�H[WUD�ILOWHULQJ�LV�SURYLGHG
E\�FDSDFLWRUV�&���DQG�&����&���IRU�FKDQQHO�$�DQG
&���IRU�FKDQQHO�%��

7KLV���ELW�ODWFK�VHWV�WKH�OHYHO�RI�VPRRWKLQJ�RI�WKH�VLJ�
QDO�FKDQQHO��7R�DYRLG�OHQJWK\�UHFRYHU\�WLPHV��VHSD�
UDWH�VPRRWKLQJ�FDSDFLWRUV�DUH�SURYLGHG�IRU�HDFK�RI
WKH�WZR�PXOWLSOH[HG�LQSXWV�RI�HDFK�VLJQDO�FKDQQHO�
$GGLWLRQDOO\��WKLV�ODWFK�FRQWUROV�ZKHWKHU�WKH�VLJQDO
FKDQQHOªV�LQSXW�PRGXOH�LV�VZLWFKHG�WR�WKH�GXPP\�GH�
WHFWRU�SRVLWLRQ�RU�WR�WKH�DFWXDO�GHWHFWRU�LQSXW�

0XOWLSOH[LQJ
DQG�6DP�
SOH�+ROG

7KH�GF�YROWDJH�RXWSXW�IURP�WKH�VLJQDO�FKDQQHO�OLQHDU
DPSOLILHU�FKDLQ�LV�IHG�WR�VDPSOH�KROG�DPSOLILHU�8��
YLD�D�ILYH�ZD\�PXOWLSOH[LQJ�FLUFXLW�FRQVLVWLQJ�RI�IRXU�
SROH�)(7�VZLWFKHV��8���DQG�8����7KH�ILUVW�SRVLWLRQ
RI�WKH�PXOWLSOH[HU�FLUFXLW�LV�XVHG�WR�VZLWFK�WKH��PXOWL�
SOH[HG��FKDQQHO���FKDQQHO���VLJQDO�IURP�WKH�VPRRWK�
LQJ�ILOWHU�WR�WKH�LQSXW�RI�WKH�VDPSOH�DQG�KROG
DPSOLILHU��8����7KH�RWKHU�IRXU�SRVLWLRQV�RI�WKH�PXOWL�
SOH[HU�DUH�XVHG�WR�VZLWFK�WKH�ORJ�FRQIRUPLW\�DQG�WHP�
SHUDWXUH�FRPSHQVDWLRQ�FRUUHFWLRQ�YROWDJHV�IURP
EXIIHU�DPSOLILHUV�8��$��8��%��8��&�DQG�8��'�WR
WKH�LQSXW�RI�8���

7KH�ILYH�VHOHFW�OLQHV�WR�WKH�PXOWLSOH[�FLUFXLW��DQG�WKH
VDPSOH�KROG�FRQWURO�OLQH�IRU�8���FRPH�IURP�WKH�$�
6LJQDO�&KDQQHO�,QWHUIDFH�3&%��&DSDFLWRU�&���LV�WKH
KROG�FDSDFLWRU�IRU�8����7KH�RXWSXW�RI�8���LV�URXWHG
YLD�WKH�$��0RWKHUERDUG�3&%�WR�WKH�$��3&%�

/RJ�&RQIRUP�
LW\�7HPSHUD�
WXUH�5HVLVWRU
6HQVLQJ

/RJ�FRQIRUPLW\�WHPSHUDWXUH�FRUUHFWLRQV�IRU�WKH�6:5
$XWRWHVWHUV�RU�GHWHFWRUV�XVHG�ZLWK�WKH������$�DUH
SHUIRUPHG�E\�WKH�LQVWUXPHQW�VRIWZDUH�XVLQJ�WKH�LQ�
IRUPDWLRQ�DYDLODEOH�IURP�WKH�ORJ�FRQIRUPLW\�UHVLVWRUV
DQG�WKHUPLVWRUV�FRQWDLQHG�ZLWKLQ�WKHVH�H[WHUQDO�GH�
YLFHV��7KH�YDOXHV�RI�WKHVH�UHVLVWDQFHV�DUH�FRQYHUWHG
WR�YROWDJHV�E\�FRQQHFWLQJ�WKHP�WR�IRUP�YROWDJH�GLYLG�
HUV��7KH�UHIHUHQFH�YROWDJH�VRXUFH�IRU�WKHVH�YROWDJH�GL�
YLGHUV�LV�JHQHUDWHG�E\�WKH����9�]HQHU�GLRGH�&5���7KH
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RXWSXW�YROWDJH�IURP�HDFK�GLYLGHU�FLUFXLW�LV�IHG�YLD�D
XQLW\�JDLQ��KLJK�LPSHGDQFH�EXIIHU��DPSOLILHU�WR�WKH
ILYH�ZD\�PXOWLSOH[HU�GHVFULEHG�DERYH���7KHVH�EXIIHU
DPSOLILHUV�DUH�FRQWDLQHG�LQ�WKH�TXDG�RS�DPS�8����
7R�DFKLHYH�WKH�KLJK�DFFXUDF\�UHTXLUHG�IRU�WKH�ORJ�FRQ�
IRUPLW\�FRUUHFWLRQ��SRWHQWLRPHWHU�5���DQG�5���DUH
LQFOXGHG�LQ�WKH�ORJ�FRQIRUPLW\�SRWHQWLDO�GLYLGHUV�
5���SURYLGHV�DGMXVWPHQW�IRU�FKDQQHO�$�DQG�5���SUR�
YLGHV�DGMXVWPHQW�IRU�FKDQQHO�%�

3RZHU�6XS�
SOLHV�

7KH ± ��9�DQG�WKH���9�VXSSOLHV�WR�WKH�$��$��6LJQDO
&KDQQHO�$PSOLILHU�3&%V�DUH�ILOWHUHG�ORFDOO\�RQ�WKH
ERDUG�E\�/&�π�QHWZRUN�ILOWHUV�WR�JLYH�LQFUHDVHG�LP�
PXQLW\�WR�QRLVH�

7KH���9�VXSSO\�WR�8���8���8����DQG�8���LV�GHULYHG
IURP�WKH����9�VXSSO\�E\�YROWDJH�UHJXODWRU�95���7KLV
JLYHV�LQFUHDVHG�GHFRXSOLQJ�RYHU�WKH�DOWHUQDWLYH�RI�XV�
LQJ�WKH�SRWHQWLDOO\�QRLV\�GLJLWDO���9�VXSSO\��

'LJLWDO�'H�
FRGLQJ�&LU�
FXLWU\�

0RVW�RI�WKH�FRQWURO�VLJQDOV�IURP�WKH�&38��$���3&%
WKDW�FRQWURO�WKH�6LJQDO�&KDQQHO�$PSOLILHU��$��$��
3&%V�DUH�VHQW�YLD�WKH�$��3&%�RQWR�WKH�4XLHW�'DWD
%XV�WR�ODWFKHV�FRQWDLQHG�RQ�WKH�$��$��DVVHPEOLHV�
6LJQDO�GDWD�DFWLYLW\�RQ�WKLV�EXV�LV�PDQDJHG�VR�WKDW
WKHUH�LV�PLQLPXP�GLVWXUEDQFH�WR�WKH�VHQVLWLYH�DQD�
ORJ�FLUFXLWU\�RI�WKH�$��$��3&%�GXULQJ�DFWXDO�VLJQDO
PHDVXUHPHQW�

7KH�UHPDLQGHU�RI�WKH�GLJLWDO�FRQWURO�OLQHV�IRU�WKH
$��$��3&%V�DUH�GHFRGHG�RQ�WKH�$��6LJQDO�&KDQQHO
,QWHUIDFH�3&%��IURP�SURFHVVRU�EXV�VLJQDOV��7KLV�GH�
FRGLQJ�LV�FRQVLGHUHG�LQ�PRUH�GHWDLO�LQ�WKH�GHVFULSWLRQ
RI�WKH�$��3&%�

A1/A2 SIGNAL FUNCTIONAL
CHANNEL I /F DESCRIPTION
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��� A3 SIGNAL CHANNEL
INTERFACE PCB
FUNCTIONAL
DESCRIPTION

7KH������$�FRQWDLQV�RQH�6LJQDO�&KDQQHO�,QWHUIDFH�3&%��$����7KLV
3&%�FRQWDLQV�GHFRGLQJ�FLUFXLWU\�WR�FRQWURO�WKH�YDULRXV�IXQFWLRQV�RI�WKH
$��DQG�$��VLJQDO�FKDQQHO�DPSOLILHU�3&%V��DQG�SHUIRUPV�WKH�DQDORJ�WR
GLJLWDO�FRQYHUVLRQ�RI�WKH�VLJQDOV�IURP�WKH�$��$��3&%V�IRU�LQWHUIDFLQJ
ZLWK�WKH�$��0DLQ�&38�3&%�

7KH�$��3&%�DOVR�FRQWDLQV�DQ�DQDORJ�FKDQQHO�WKDW�LV�XVHG�WR�GLJLWL]H
WKH���9�VZHHS�UDPS�VLJQDO�IURP�WKH�$��VZHHSHU�LQWHUIDFH�3&%��5HIHU
WR�WKH�RYHUDOO�EORFN�GLDJUDP��)LJXUH������ZKLOH�UHDGLQJ�WKLV�GHVFULSWLRQ�
$�SDUWV�OLVW��DORQJ�ZLWK�SDUWV�ORFDWRU�DQG�VFKHPDWLF�GLDJUDPV�DUH�OR�
FDWHG�LQ�$SSHQGL[�$�0DLQWHQDQFH�'DWD�

,QSXW�0XOWL�
SOH[LQJ�&LU�
FXLW

$QDORJ�VLJQDOV�IURP�WKH�$��$��6LJQDO�&KDQQHO�$P�
SOLILHU�3&%V�DQG�WKH�UDPS�RXWSXW�RI�WKH�$��6ZHHSHU
,QWHUIDFH�3&%�DUH�LQSXW�WR�WKH�HGJH�FRQQHFWRU�RI�WKH
$��6LJQDO�&KDQQHO�,QWHUIDFH�3&%��4XDG�)(7
VZLWFKHV�8��DQG�8��DUH�FRQILJXUHG�DV�D�PXOWLSOH[�
LQJ�FLUFXLW�WR�VHOHFW�WKH�GHVLUHG�DQDORJ�VLJQDO�WR�EH
GLJLWL]HG��7KH�VHQVH�DQG�UHWXUQ�SDWKV�RI�HDFK�VLJQDO
DUH�VZLWFKHG�WKURXJK�WKH�VDPH�)(7�VZLWFK��8��RU
8���LQ�RUGHU�WR�DFKLHYH�D�VLPLODU�VHULHV�UHVLVWDQFH
ZLWKLQ�HDFK�LQSXW�SDWK��7KLV�LV�UHTXLUHG�WR�PDLQWDLQ
WKH�FRPPRQ�PRGH�UHMHFWLRQ�FKDUDFWHULVWLFV�RI�WKH�IRO�
ORZLQJ�GLIIHUHQWLDO�DPSOLILHU�VWDJH��8���

7KH�IRXUWK�PXOWLSOH[LQJ�VZLWFK�SRVLWLRQ�LV�FRQQHFWHG
WR�WKH�FLUFXLW�DQDORJ�JURXQG��7KLV�SRVLWLRQ�LV�XVHG
GXULQJ�LQVWUXPHQW�VHOI�WHVW�WR�LQMHFW�D�UHIHUHQFH�RII�
VHW�DW�WKH�LQSXW�RI�WKH�DQDORJ�WR�GLJLWDO�FRQYHUWHU�VR
WKDW�LWV�RSHUDWLRQ�FDQ�EH�YHULILHG�

7KH�LQSXW�PXOWLSOH[LQJ�FLUFXLW�FRPSULVHG�RI�8��DQG
8��LV�FRQWUROOHG�E\�IRXU�RI�WKH�RXWSXWV�RI�RFWDO�ODWFK
8����7KH�VWDWH�RI�WKHVH�8���RXWSXWV�FDQ�EH�PRQL�
WRUHG�E\�SURELQJ�WHVW�SRLQWV�73���WR�73����7KHVH
WHVW�SRLQWV�FRUUHVSRQG�WR�WKH�DQDORJ�LQSXW�VLJQDOV�DV
IROORZV�

73����$��$QDORJ

73�����9�5HIHUHQFH

73����$��$QDORJ

73����5DPS�2XW��IURP�$��

7KH���9�VXSSO\�IRU�8��DQG�8��LV�GHULYHG�IURP�WKH
���9�VXSSO\�XVLQJ�WKH�WKUHH�WHUPLQDO�YROWDJH�UHJXOD�
WRU�95���7KLV�WHFKQLTXH�KHOSV�WR�GHFRXSOH�WKLV�FLU�
FXLWU\�IURP�WKH�SRWHQWLDOO\�QRLV\���9�VXSSO\�XVHG�IRU
GLJLWDO�FLUFXLWU\�
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2S�$PS
6WDJHV�8�
DQG�8�

,QWHJUDWHG�FLUFXLW�8��LV�D�;��JDLQ�RSHUDWLRQDO�DPSOL�
ILHU�WKDW�KDV�ORZ�QRLVH�ORZ�RIIVHW�YROWDJH�FKDUDF�
WHULVWLFV��,W�LV�XVHG�LQ�WKH�HOHPHQWDU\�VLQJOH�RS�DPS
GLIIHUHQWLDO�DPSOLILHU�FLUFXLW�FRQILJXUDWLRQ�WR�DFKLHYH
FRPPRQ�PRGH�UHMHFWLRQ�EHWZHHQ�WKH�VLJQDO�FKDQQHO
LQWHUIDFH�DQG�WKH�FLUFXLWV�IHHGLQJ�LW�

7KH�RXWSXW�RI�8��JRHV�WR�8���D�;��JDLQ�LQYHUWLQJ
EXIIHU�VWDJH��7KLV�VWDJH�LQYHUWV�WKH�QHJDWLYH�JRLQJ
VLJQDO�DW�WKH�RXWSXW�RI�8��LQ�RUGHU�WR�SUHVHQW�WKH
DQDORJ�WR�GLJLWDO�FRQYHUWHU��$'&��ZLWK�D�SRVLWLYH�JR�

)LJXUH����� %ORFN�'LDJUDP�RI�6LJQDO�&KDQQHO�,QSXW�6ZLWFKLQJ�DQG�$PSOLILHU�&KDLQ�&LUFXLWV�

A3 SIGNAL FUNCTIONAL
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LQJ�VLJQDO��WKH�$'&�LV�FRQILJXUHG�LQ�LWV�XQLSRODU
PRGH�RI�RSHUDWLRQ���,Q�RUGHU�WR�HQVXUH�WKDW�WKH�VLJ�
QDO�DW�WKH�$'&�LQSXW�LV�DFWXDOO\�SRVLWLYH��DQ�RIIVHW
YROWDJH�RI�DSSUR[LPDWHO\����P9�LV�DSSOLHG�WR�WKH�QRQ�
LQYHUWLQJ�LQSXW�RI�8���7KLV�YROWDJH�LV�VHW�E\�WKH�SR�
WHQWLDO�GLYLGHU�5���DQG�5��FRQQHFWHG�DFURVV�]HQHU
GLRGH�&5���7KH�LQSXW�RIIVHW�UHVXOWV�LQ�DQ�8�RXWSXW
YROWDJH�RIIVHW�RI���[�9RIIVHW��L�H�������P9��7KH�RXWSXW
RI�8��LV�DSSOLHG�WR�WKH�LQSXW�RI�WKH�$'&�FKLS��8��

$QDORJ�WR
'LJLWDO�&RQ�
YHUVLRQ

7KH�DQDORJ�WR�GLJLWDO�FRQYHUVLRQ�FLUFXLW��$'&��LV
FRPSULVHG�RI�8���D����ELW�UHVROXWLRQ�GHYLFH�WKDW�LV
FRQILJXUHG�WR�DFFHSW�DQ�LQSXW�YROWDJH�UDQJH�RI���WR
��9��7KLV�GHYLFH�UHTXLUHV�SOXV�DQG�PLQXV���9�VXS�
SOLHV��DV�ZHOO�DV�D���9�VXSSO\��7KH���9�VXSSO\�IRU
8��LV�GHULYHG�IURP�WKH����9�VXSSO\�UDLO�XVLQJ�95��
D�WKUHH�WHUPLQDO�YROWDJH�UHJXODWRU��7KH�$'&�FRQYHU�
VLRQ�SURFHVV�LV�LQLWLDWHG�E\�WKH�6752%(�$'&
1,%%/�VLJQDO�IURP�8����ZKLFK�LV�DQ�HLJKW�OLQH�GH�
FRGHU�FKLS�

7KH�$��0DLQ�&38�3&%�FRPPXQLFDWHV�ZLWK�WKH�$�
3&%�RYHU�DQ���ELW�GDWD�EXV��7KH����ELW�RXWSXW�RI�WKH
$'&�UHTXLUHV�WZR�VHSDUDWH�UHDG�F\FOHV�IRU�D�FRP�
SOHWH�UHDG�RSHUDWLRQ��$W�WKH�EHJLQQLQJ�RI�WKH�ILUVW
UHDG�F\FOH��RFWDO�WUL�VWDWH�EXIIHU�8��LV�HQDEOHG�E\�D
GHFRGHG�OLQH�IURP�8���WR�UHDG�WKH�HLJKW�PRVW�VLJQLIL�
FDQW�$'&�GDWD�ELWV��'���WR�'���2FWDO�WUL�VWDWH�EXIIHU
8��LV�WKHQ�HQDEOHG�E\�DQRWKHU�GHFRGHG�OLQH�IURP
8���WR�UHDG�WKH�IRXU�OHDVW�VLJQLILFDQW�ELWV�RI�$'&
GDWD��'��WR�'���7KHVH�DSSHDU�RQ�ELWV�'��WR�'���UH�
VSHFWLYHO\��RI�WKH������$�GDWD�EXV��7KH�RWKHU�IRXU
VHFWLRQV�RI�EXIIHU�8��DUH�XVHG�IRU�WKH�$��3&%�ILWWHG
GDWD�ELW��WKH�RXWSXW�RI�WKH�GHWHFWRU�ILWWHG�ODWFK��WKH
VWDWXV�RI�WKH�V\QFKURQL]HG�VDPSOH�KROG�ODWFK�DQG�WKH
VWDWXV�RI�WKH�$'&��

6DPSOH�+ROG
&RQWURO�&LU�
FXLW

7KH�VLJQDO�FKDQQHO�LQWHUIDFH�3&%�RXWSXWV�D�FRPPRQ
VDPSOH�KROG�FRQWURO�OLQH�WR�WKH�VDPSOH�DQG�KROG�DP�
SOLILHUV�FRQWDLQHG�RQ�WKH�VLJQDO�FKDQQHO�3&%V��7KH
VDPSOH�KROG�VLJQDO�FDQ�EH�GHULYHG�XVLQJ�RQH�RI�WZR
PHWKRGV�

7KH�SULPDU\�PHWKRG�LV�WR�DOORZ�WKH�&38�WR�GLUHFWO\
VHW�WKH�VDPSOH�DQG�KROG�VLJQDO��DV�UHTXLUHG��:KHQ
WKLV�PHWKRG�LV�XVHG��SLQ���RI�8���LV�VHW�KLJK��7KLV�HQ�
DEOHV�RQH�LQSXW�RI�WZR�LQSXW�25�JDWH�8��&��WKHUH�
IRUH��WKH�RXWSXW�RI�WKLV�JDWH�ZLOO�EH�KLJK�UHJDUGOHVV�RI
WKH�OHYHO�RI�WKH�RWKHU�LQSXW��7KH�RXWSXW�RI�8��&�LV
FRQQHFWHG�WR�RQH�LQSXW�RI�WZR�LQSXW�$1'�JDWH�8��&�
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:KHQ�HQDEOHG�E\�8��&��WKH�RXWSXW�RI�8��&�IROORZV
WKH�VWDWH�RI�WKH�RWKHU�LQSXW�WKDW�LV�GHULYHG�IURP�WKH
RXWSXW�RI�RQH�RI�WKH�'�W\SH�ODWFKHV�FRQWDLQHG�ZLWKLQ
8����7KH�RXWSXW�RI�JDWH�8��$�LV�WKH�6�+��VDP�
SOH�KROG��VLJQDO�DQG�LV�VHW�KLJK�RU�ORZ��KLJK�IRU�VDP�
SOH��ORZ�IRU�KROG��E\�ZULWLQJ�WR�ODWFK�8����7KLV�LV
DFFRPSOLVKHG�YLD�WKH�6752%(�$'&�%<7(�RXWSXW
IURP�WKH�HLJKW�ELW�GHFRGHU�8���,Q�FRQMXQFWLRQ�ZLWK
GDWD�ELW�'��

7KH�RWKHU�PHWKRG�RI�FRQWUROOLQJ�WKH��6�+�VLJQDO�LV�WR
V\QFKURQL]H�LW�ZLWK�WKH�ULVLQJ�HGJH�RI�WKH�KRUL]RQWDO
V\QFKURQL]DWLRQ�SXOVH�RI�WKH�LQWHUQDO�PRQLWRU��&57�
DVVHPEO\��7KLV�LV�SDUWLFXODUO\�DGYDQWDJHRXV�IRU�ORZ
OHYHO�VLJQDO�FKDQQHO�VLJQDOV���6KRUWO\�DIWHU�WKH�HGJH
RI�WKH��V\QFKURQL]DWLRQ�SXOVH��D�ODUJH�SXOVH�LV�UDGL�
DWHG�IURP�WKH�&57��7KLV�UDGLDWHG�SXOVH�FRXOG�DIIHFW
WKH�DFFXUDF\�RI�D�ORZ�OHYHO�VLJQDO�EHLQJ�UHDG�LI�WKH
FKDQQHO�LV�VWLOO�VDPSOLQJ�GDWD��

'HWHFWRU�)LW�
WHG�&LUFXLWU\

$V�VKRZQ�LQ�)LJXUH������HDFK�VLJQDO�FKDQQHO�DPSOL�
ILHU�3&%�IHHGV�VWDWXV�LQIRUPDWLRQ�WR�WKH�$��6LJQDO
&KDQQHO�,QWHUIDFH�3&%��7KLV�VWDWXV�LQIRUPDWLRQ�LQGL�
FDWHV�ZKLFK�H[WHUQDO�GHWHFWRUV�DUH�FRQQHFWHG�WR�WKH
LQVWUXPHQW�IURQW�SDQHO�DQG�ZKHWKHU�HDFK�VLJQDO
FKDQQHO�3&%�LV�SOXJJHG�LQWR�LWV�HGJH�FRQQHFWRU��$OO
EXW�RQH�RI�WKHVH�VWDWXV�VLJQDOV�DUH�UHDG�XVLQJ�RFWDO
EXIIHU�8����7KH�RXWSXW�RI�8���LV�FRQWUROOHG�E\�HLJKW�
OLQH�GHFRGHU�8���7KH�UHPDLQLQJ�VWDWXV�VLJQDO��$�
3&%�),7��LV�UHDG�E\�RQH�RI�WKH�VSDUH�GDWD�ELWV�RI�RF�
WDO�EXIIHU�8��

,Q�DGGLWLRQ�WR�EHLQJ�IHG�WR�EXIIHU�8����WKH�'(7(&�
725�),77('�VLJQDOV�DUH�ODWFKHG�E\�8����8���DQG
8����7KH�RXWSXWV�RI�WKHVH�ODWFKHV�JR�WR�WKH���LQSXW
25�JDWH�IRUPHG�E\�8��$��8��%��8��&��8��'�DQG
8��%��,I�DQ\�RI�WKHVH�ODWFKHV�DUH�VHW��D�KLJK�ORJLF
OHYHO�RFFXUV�DW�WKH�'(7(&725�),77('�RXWSXW�RI
WKH�25�JDWH�DQG�LV�URXWHG�WR�RQH�RI�WKH�VSDUH�ELWV�RI
WKH�RFWDO�EXIIHU�8���7KLV�VLJQDO�LV�UHDG�E\�WKH�&38�
DORQJ�ZLWK�WKH�OHDVW�VLJQLILFDQW�IRXU�GDWD�ELWV�IURP
WKH�$'&��%HFDXVH�RI�WKH�'(7(&725�),77('�VLJ�
QDO��LW�LV�QRW�QHFHVVDU\�IRU�KH�$��FHQWUDO�SURFHVVRU�WR
FRQWLQXRXVO\�SROO�EXIIHU�8���WR�GHWHUPLQH�ZKHQ�D
QHZ�6:5�$XWRWHVWHU�RU�GHWHFWRU��KDV�EHHQ�FRQQHFWHG
WR�WKH������$��7KLV�VLJQDO�UHPDLQV�KLJK�XQWLO�WKH
ODWFKHV�8����8���DQG�8���DUH�UHVHW�E\�WKH�&38�E\
SLQ���RI�ODWFK�8���

A3 SIGNAL FUNCTIONAL
CHANNEL I /F DESCRIPTION
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6LJQDO�&KDQ�
QHO�0XOWL�
SOH[HU�&RQ�
WURO

)LYH�RXWSXWV�RI�RFWDO�ODWFK��8����DUH�XVHG�DV�FRQWURO
VLJQDOV�IRU�WKH�ILYH�ZD\�PXOWLSOH[HU�FRQWDLQHG�RQ
HDFK�VLJQDO�FKDQQHO�DPSOLILHU�3&%��7KHVH�FRQWURO�VLJ�
QDOV�DUH�SDUDOOHOHG�WR�HDFK�3&%��VR�WKDW�WKH�PXOWL�
SOH[�FLUFXLWV�DUH�VZLWFKHG�DW�WKH�VDPH�WLPH�

4XLHW�'DWD
%XV

2FWDO�EXIIHU�8���LV�HQDEOHG�E\�DQ\�RQH�RI�WKH�VLJQDO
FKDQQHO�VHOHFW�OLQHV�IURP�8��YLD�$1'�JDWH�8���,Q
WKLV�ZD\��WKH�QRLV\�&38�GDWD�EXV�LV�RQO\�FRQQHFWHG
WR�WKH�VLJQDO�FKDQQHO�3&%V�ZKHQ�LW�LV�UHTXLUHG�WR
ZULWH�WR�WKHP��7KXV��WKH�VHQVLWLYH�DQDORJ�FLUFXLWU\
FRQWDLQHG�RQ�WKH�VLJQDO�FKDQQHO�DPSOLILHU�3&%V�LV
LVRODWHG�IURP�WKH�JHQHUDO�EDFNJURXQG�QRLVH�OHYHO�RI
WKH�LQVWUXPHQW�GDWD�EXV�

3RZHU�
6XSSOLHV

7KH�SOXV�DQG�PLQXV���9�DQG�WKH�SOXV��9�VXSSO\
UDLOV�WR�WKH�$��6LJQDO�&KDQQHO�,QWHUIDFH�3&%�DUH�DOO
ILOWHUHG�ORFDOO\�RQ�WKH�3&%�E\�/&�SL�QHWZRUN�ILOWHUV
WR�REWDLQ�LQFUHDVHG�LPPXQLW\�WR�QRLVH��9ROWDJH�UHJX�
ODWRUV�95��DQG�95��ORFDOO\�UHJXODWH�IURP�WKH����9
VXSSO\�WR�SURYLGH���9�VXSSOLHV�WR�WKH�DQDORJ�IXQF�
WLRQ�LQWHJUDWHG�FLUFXLWV��8���8��DQG�8��

'LJLWDO�'H�
FRGLQJ�&LU�
FXLWU\

7KH�GLJLWDO�FRQWURO�OLQHV�IRU�WKH�$��VLJQDO�FKDQQHO�LQ�
WHUIDFH�DQG�WKH�$��$��VLJQDO�FKDQQHO�3&%V�DUH�GH�
FRGHG�IURP�&38�FRQWURO�OLQHV�E\�WKH�WZR�HLJKW�OLQH
GHFRGHU�LQWHJUDWHG�FLUFXLWV�8��DQG�8����6RPH�IXU�
WKHU�GHFRGLQJ�LV�LPSOHPHQWHG�RQ�WKH�VLJQDO�FKDQQHO
3&%V�XVLQJ�D�FRPELQDWLRQ�RI�WKH�&38�FRQWURO�OLQHV
DQG�WKH�3&%�VHOHFW�OLQH�IURP�WKH�$��3&%�
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��� A4 SWEEPER
INTERFACE PCB
FUNCTIONAL
DESCRIPTION

7KH�SXUSRVH�RI�WKLV�3&%�LV�WR�SURYLGH�DQ�LQWHUIDFH�IRU�WKH�FRQWURO�VLJ�
QDOV�WKDW�RSHUDWH�EHWZHHQ�WKH������$�DQG�WKH�DVVRFLDWHG�VZHSW�VLJQDO
VRXUFH��$OO�WKH�VLJQDOV�UHTXLUHG�WR�DOORZ�WKH������$�WR�RSHUDWH�ZLWK�D
ZLGH�UDQJH�RI�VZHSW�VLJQDO�VRXUFHV�DUH�SURYLGHG��7KH�$��3&%�FRQWDLQV
ERWK�DQDORJ�DQG�GLJLWDO�FLUFXLWU\�ZKLFK�DUH�SK\VLFDOO\�VHSDUDWHG��+RZ�
HYHU��LW�LV�PRUH�ORJLFDO�WR�FRQVLGHU�WKH�ZKROH�DV�D�VHULHV�RI�IXQFWLRQDO�FLU�
FXLW�EORFNV��VRPH�FRQWDLQLQJ�DQDORJ�FLUFXLWU\��VRPH�FRQWDLQLQJ�GLJLWDO
FLUFXLWU\��DQG�VRPH�FRQWDLQLQJ�ERWK�DQDORJ�DQG�GLJLWDO�FLUFXLWU\��5HIHU
WR�WKH�EORFN�GLDJUDP��)LJXUH������ZKLOH�UHDGLQJ�WKLV�GHVFULSWLRQ��

)LJXUH����� %ORFN�'LDJUDP�RI�$��6ZHHSHU�,QWHUIDFH�3&%

A4 SWEEPER FUNCTIONAL
 INTERFACE PCB DESCRIPTION
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6ZHHS�5DPS
1RUPDOL]HU
&LUFXLWV

,QWHJUDWHG�FLUFXLW�8�$�DQG�UHVLVWRUV�5���5���5���5��
5��DQG�5���IRUP�DQ�LQYHUWLQJ��GLIIHUHQWLDO�LQSXW�
EXIIHU�DPSOLILHU�ZLWK�DQ�RYHUDOO�JDLQ�RI�DSSUR[L�
PDWHO\������$WWHQXDWLRQ�LV�SURYLGHG�E\�UHVLVWRUV�5�
DQG�5���WKLV�DWWHQXDWLRQ�LV�QHFHVVDU\�WR�DOORZ�WKH
XVH�RI�VRPH�VZHSW�VLJQDO�VRXUFHV�WKDW�KDYH�VZHHS
UDPSV�WKDW�H[FHHG����9��

,QWHJUDWHG�FLUFXLW�8�%�DQG�UHVLVWRUV�5���5����5���
5���DQG�5���IRUP�D�;��JDLQ�LQYHUWLQJ�DPSOLILHU�ZLWK
D�VPDOO�DPRXQW�RI�RXWSXW�RIIVHW��7KLV�RIIVHW��ZKLFK�LV
VHW�E\�5���DQG�5����LV�LQWURGXFHG�WR�DOORZ�IRU�D�SRVVL�
EOH�QHJDWLYH�RIIVHW�RQ�WKH�LQSXW�UDPS�VLJQDO��3RWHQWL�
RPHWHU��5����LV�LQFOXGHG�LQ�WKH�IHHGEDFN�ORRS�RI�8�%
WR�DOORZ�DGMXVWPHQW�RI�WKH�RYHUDOO�JDLQ�RI�WKH�WZR
VWDJHV��

1RWH�WKDW�DOWKRXJK�WKH�JDLQ�DW�WKH�LQYHUWLQJ�LQSXW�RI
8�%�LV�;���WKH�JDLQ�DW�WKH�QRQ�LQYHUWLQJ�LQSXW�LV�;��
7KHUHIRUH��WKH�RIIVHW�YROWDJH�VHW�E\�5���5���LV�DPSOL�
ILHG�E\�D�IDFWRU�RI�WZR��7KLV�RIIVHW�SURYLGHV�DQ�XQGHU�
YROWDJH�UDQJH�RI�DSSUR[LPDWHO\��9��

,QWHJUDWHG�FLUFXLW�8��LV�D�VDPSOH�DQG�KROG�DPSOLILHU�
WKH�RXWSXW�RI�WKLV�FLUFXLW�LV�FRQQHFWHG�YLD�WKH�PRWKHU�
ERDUG�WR�WKH�6LJQDO�&KDQQHO�,QWHUIDFH��$���3&%�
7KLV�FRQILJXUDWLRQ�SURYLGHV�DQ�DOWHUQDWLYH�PHWKRG�RI
WUDFNLQJ�WKH�VZHHS�UDPS�LQSXW�

��9�5HIHUHQFH 2S�DPS�8���GLRGH�&5���DQG�UHVLVWRUV�5���5���DQG�5�
IRUP�D���9�UHIHUHQFH�YROWDJH�VRXUFH��&5��LV�LQ�IDFW
DQ�LQWHJUDWHG�FLUFXLW�ZLWK�WKH�FKDUDFWHULVWLFV�RI�D
KLJK�JUDGH����9�]HQHU�UHIHUHQFH�GLRGH��8��SURYLGHV
EXIIHULQJ�DQG�D�JDLQ�RI�;��WR�SURGXFH�DQ�RXWSXW�YROW�
DJH�RI�DSSUR[LPDWHO\���9�WKDW�LV�VWDEOH�RYHU�WLPH
DQG�WHPSHUDWXUH��6WDELOLW\�LV�IXUWKHU�LPSURYHG�E\
SURYLGLQJ�WKH�FXUUHQW�IRU�&5��IURP�WKH�RXWSXW�RI��RS
DPS�8���2S�DPS�8��LV�SRZHUHG�IURP�D�VLQJOH����9
VXSSO\�WR�HQVXUH�WKDW�WKH�UHIHUHQFH�DOZD\V�VWDUWV�XS
LQ�WKH�SRVLWLYH�GLUHFWLRQ�
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'LJLWDO�WR
$QDORJ�&RQ�
YHUWHU

,&V�8����8����DQG�8���IRUP�D����ELW�GLJLWDO�WR�DQD�
ORJ�FRQYHUWHU��,Q�WKH�QRUPDO�PRGH�RI�RSHUDWLRQ��WKLV
FLUFXLW�LV�XVHG�WR�SURGXFH�WKH�RSHUDWLQJ�UHIHUHQFH
YROWDJH�IRU�WKH�VZHHS�UDPS�FRPSDUDWRU�FLUFXLW�
:KHQ�WKH�5DPS�2XWSXW�0RGH�RI�RSHUDWLRQ�LV�VH�
OHFWHG�E\�WKH�XVHU��WKLV�FLUFXLW�JHQHUDWHV�WKH�UDPS
VLJQDO�WKDW�LV�RXWSXW�YLD�WKH�+25,=217$/�,1�
387�287387�FRQQHFWRU�

7KH�QHJDWLYH�JRLQJ�'$&�RXWSXW�IURP�8���LV�D�IUDF�
WLRQ�RI�WKH���9�UHIHUHQFH�YROWDJH��7KH�DFWXDO�YDOXH�RI
WKLV�RXWSXW�LV�GHWHUPLQHG�OLQHDUO\�E\�WKH�PDJQLWXGH
RI�WKH����ELW�GDWD�ZRUG�ORDGHG�LQWR�8���IURP�WKH�$�
&38�3&%��6LQFH�WKH�GDWD�EXV�RQ�WKH�$��3&%�LV�RQO\
��ELWV�ZLGH��8���LV�XVHG�WR�WHPSRUDULO\�VWRUH�WKH
ORZHU���ELWV�RI�WKH����ELW�GDWD�ZRUG�UHFHLYHG��7KHVH���
ELWV��DUH�ILUVW�ORDGHG�LQWR�8����7KH�RXWSXW�RI�8���
FRPELQHG�ZLWK�WKH�XSSHU���ELWV�IURP�WKH�GDWD�EXV�
IRUPV�WKH����ELW�GDWD�ZRUG�ORDGHG�LQWR�8���

7KH�'$&�RXWSXW�IURP�8���LV�LQYHUWHG�E\�RS�DPS
8����ZKLFK�LV�FRQILJXUHG�DV�D�;��JDLQ�LQYHUWLQJ�DP�
SOLILHU��:KHQ�5DPS�2XWSXW�0RGH�LV�VHOHFWHG�E\�WKH
XVHU��WKH�RXWSXW�RI�8���LV�IHG�YLD�DQDORJ�VZLWFK
8��$�DQG�5���WR�WKH�+25,=217$/�,1387�287�
387�FRQQHFWRU��YLD�WKH�$��0RWKHUERDUG���7KLV�FRQ�
ILJXUDWLRQ�DOORZV�WKH�XVHU�WR�GULYH�H[WHUQDO�WHVW
FLUFXLWU\�XVLQJ�WKH�'$&�RXWSXW��VZHHS�UDPS��VLJQDO�
7KLV�VLJQDO�LV�FRQWUROOHG�E\�VHTXHQWLDOO\�VWHSSLQJ�WKH
'$&�WKURXJK�LWV��9WR���9�UDQJH��DV�UHTXLUHG�

6ZHHS�5DPS
&RPSDUDWRU
&LUFXLW

,QWHJUDWHG�FLUFXLW�8��LV�D�KLJK�VSHHG��SUHFLVLRQ�YROW�
DJH�FRPSDUDWRU��7KLV�FLUFXLW�PRQLWRUV�WKH�YROWDJH�UH�
VXOWLQJ�IURP�WKH�VXPPDWLRQ�RI�WKH�QRUPDOL]HG�UDPS
YROWDJH�DQG�WKH�'$&�YROWDJH�DQG�VHWV�D�IODJ�ZKHQ
WKLV�UHVXOWDQW�YROWDJH�LV�]HUR�

7KH�WUDFNLQJ�RI�WKH�LQSXW�VZHHS�UDPS�VLJQDO�LV�DF�
FRPSOLVKHG�DV�IROORZV��WKH�GHVLUHG�YROWDJH�OHYHO�FRUUH�
VSRQGLQJ�WR�D�GDWD�FROOHFWLRQ�SRLQW�LV�ORDGHG�LQWR
'$&��8����7KH�QHJDWLYH�YROWDJH�RXWSXW�IURP
8���8���LV�WKHQ�VXPPHG�ZLWK�WKH�SRVLWLYH�UDPS
YROWDJH�IURP�8�%�YLD�UHVLVWRUV�5���5����5HVLVWRU
5���SURYLGHV�WKH�UDPS�FRPSDUDWRU�ZLWK�K\VWHUHVLV
E\�SURYLGLQJ�SRVLWLYH�IHHGEDFN�

$W�WKH�EHJLQQLQJ�RI�WKH�LQSXW�UDPS�ZDYHIRUP��WKH
UDPS�YROWDJH�ZLOO�EH�OHVV�WKDQ�WKDW�RI�WKH�'$&�YROW�
DJH�DQG�WKH�UHVXOWDQW�ZLOO�EH�QHJDWLYH��WKLV�ZLOO
FDXVH�WKH�RXWSXW�RI�WKH�FRPSDUDWRU�WR�EH�DW�ORJLF�ORZ

A4 SWEEPER FUNCTIONAL
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OHYHO��$V�WKH�UDPS�YROWDJH�ULVHV��WKH�VXPPHG�YROWDJH
EHFRPHV�OHVV�QHJDWLYH�XQWLO�WKH�UDPS�YROWDJH�LV
HTXDO�LQ�PDJQLWXGH�WR�WKH�'$&�YROWDJH��$W�WKLV
SRLQW��WKH�FRPSDUDWRU�WULJJHUV�DQG�WKH�RXWSXW�JRHV
WR�WKH�ORJLF�KLJK�OHYHO��7KLV�5$03�0$7&+�VLJQDO�LV
IHG�YLD�JDWHV�8��$��8��'�WR�RSHQ�FROOHFWRU�GULYHU
8��$��7KH�RXWSXW�RI�8��$�LV�WKH�':(//�287�VLJ�
QDO�WR�WKH�VZHSW�VLJQDO�VRXUFH�

:KHQ�WKH�':(//�287�VLJQDO�JRHV�ORZ��WKH�VZHSW
VLJQDO�VRXUFH�LV�VWRSSHG��7KH������$�DQG�WKH�VZHSW
VLJQDO�VRXUFH�UHPDLQ�LQ�WKLV�VWDWH�GXULQJ�WKH�WLPH
WKDW�D�PHDVXUHPHQW�LV�WDNHQ��7KH�':(//�287�VLJ�
QDO�LV�UHOHDVHG�E\�ORDGLQJ�WKH�QH[W�KLJKHU�GDWD�FROOHF�
WLRQ�SRLQW�LQWR�WKH�'$&��7KH�RXWSXW�RI�WKH
FRPSDUDWRU�WKHQ�JRHV�ORZ�DQG�WKH�ZKROH�SURFHVV�LV
UHSHDWHG�XQWLO�WKH�HQG�RI�WKH�VZHHS��8��$�LV�XVHG�WR
LQYHUW�WKH�VHQVH�RI�WKH�FRPSDUDWRU�RXWSXW�VR�WKDW�WKH
UDPS�YROWDJH�FDQ�EH�WUDFNHG�GXULQJ�ERWK�IRUZDUG
VZHHS�DQG�UHWUDFH�SKDVHV��*DWH�8��'�LV�DOVR�XVHG�WR
HQDEOH�DQG�GLVDEOH�WKH�':(//�287�VLJQDO�YLD�SLQ
���RI�8���7KLV�VLJQDO�FDQ�DOVR�EH�VHW�LQGHSHQGHQWO\
IURP�WKH�FRQWURO�UHJLVWHU�8����SLQ�����YLD�JDWH�8��%�

6HTXHQWLDO
6\QF�1RU�
PDOL]DWLRQ

7KH�6HTXHQWLDO�6\QF�VLJQDO�SURYLGHG�E\�VRPH�VZHSW
VLJQDO�VRXUFHV�PD\�FRPELQH�IUHTXHQF\�PDUNHU
SXOVHV�DV�ZHOO�DV�WKH�YDULRXV�EODQNLQJ�SXOVHV��7KLV
FLUFXLW�LV�GHVLJQHG�WR�VHSDUDWH�WKH�PDUNHU�SXOVHV��LI
SUHVHQW��IURP�WKH�EODQNLQJ�SXOVHV��)RU�WKLV�FLUFXLW�WR
RSHUDWH�FRUUHFWO\��WKH�EODQNLQJ�SXOVHV�PXVW�EH�SRVL�
WLYH�DQG�WKH�PDUNHU�SXOVHV�PXVW�EH�QHJDWLYH��5HVLV�
WRUV�5����5����DQG�LQWHJUDWHG�FLUFXLW�8��IRUP�D�;�
JDLQ��LQYHUWLQJ�EXIIHU��1HJDWLYH�SXOVHV�IURP�WKH�RXW�
SXW�RI�WKLV�EXIIHU��L�H���EODQNLQJ�SXOVHV��DUH�SDVVHG
YLD�D�OHYHO�WUDQVODWRU��5����5����DQG�&5���WR�JDWH
8��&��7KH�RXWSXW�RI�8��&�LV�WKH�&RPSRVLWH�%ODQN�
LQJ�VLJQDO�WKDW�LV�URXWHG�WR�WKH�VWDWXV�UHJLVWHU�DQG�WR
IOLS�IORS�8��$��YLD�JDWH�8��%��7KH�RXWSXW�RI�8��$�LV
25ªHG�ZLWK�VHYHUDO�RWKHU�VLJQDO�OLQHV�WR�IRUP�WKH�LQ�
WHUUXSW�VLJQDO�,17��

$Q\�SRVLWLYH�SXOVHV�DW�WKH�RXWSXW�RI�8��DUH�IHG�YLD
5���DQG�&5���ZKLFK�EORFN�QHJDWLYH�VLJQDOV��WR�YROW�
DJH�FRPSDUDWRUV�8�&�DQG�8�'��8�&�KDV�D�WKUHVK�
ROG�YROWDJH�RI��9�DQG�GHWHFWV�0DUNHU�SXOVHV��8�'
KDV�D�WKUHVKROG�YROWDJH�RI����9�DQG�GHWHFWV�$FWLYH
0DUNHU�SXOVHV��$SDUW�IURP�WKH�GLIIHUHQFH�LQ�WKUHVK�
ROGV��WKH�DFWLRQ�RI�WKH�WZR�FLUFXLWV�LV�LGHQWLFDO��WKHUH�
IRUH��RQO\�WKH�0DUNHU�FLUFXLW�ZLOO�EH�GHVFULEHG�
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'HYLFH�QXPEHUV�IRU�WKH�$FWLYH�0DUNHU�FLUFXLW�DUH
VKRZQ�LQ�EUDFNHWV�

7KH�RXWSXW�RI�WKH�FRPSDUDWRU�UHPDLQV�RII�DQG�LV
SXOOHG�KLJK�E\�5����5����XQWLO�WKH�LQSXW�VLJQDO�H[�
FHHGV�WKH�WKUHVKROG�YROWDJH��$W�WKLV�SRLQW�WKH�FRPSD�
UDWRU�WXUQV�RQ�DQG�LWV�RXWSXW�JRHV�ORZ��5����5���
SURYLGHV�SRVLWLYH�IHHGEDFN�IRU�K\VWHUHVLV�WR�LQFUHDVH
QRLVH�LPPXQLW\��7KH�FRPSDUDWRU�RXWSXW�JRHV�WR�JDWH
8��$��8��%��ZKHUH�LW�LV�FRQGLWLRQHG��)URP�WKHUH�LW
JRHV�WR�WKH�FORFN�LQSXW�RI�IOLS�IORS�8��$��8��%���7KH
RXWSXW�RI�WKH�IOLS�IORS�JRHV�WR�WKH�VWDWXV�UHJLVWHU�DQG
WR�JDWH�8��'�ZKHUH�LW�LV�25ªHG�ZLWK�RWKHU�VLJQDOV�WR
SURGXFH�,17���5HVLVWRU�5���HQVXUHV�WKDW�WKH�VLJQDO
LQSXWV�RI�WKH�FRPSDUDWRUV�GR�QRW�IORDW�XS�SDVW�WKH
WKUHVKROGV�ZKHQ�QR�VLJQDO�LV�DSSOLHG�

9LGHR�0DUNHU
1RUPDOL]D�
WLRQ

7KLV�FLUFXLW�SURYLGHV�DQ�DOWHUQDWLYH�PHDQV�RI�LQSXW�
WLQJ�IUHTXHQF\�PDUNHU�LQIRUPDWLRQ�IRU�WKRVH�VZHSW
VLJQDO�VRXUFHV�ZKLFK�KDYH�D�VHSDUDWH�9LGHR�0DUNHU
RXWSXW��,W�GRHV�QRW�GLIIHUHQWLDWH�EHWZHHQ�$FWLYH�DQG
QRQ�$FWLYH�PDUNHUV�DQG�ZLOO�DFFHSW�ERWK�SRVLWLYH
DQG�QHJDWLYH�PDUNHU�SXOVHV��5HVLVWRUV�5����5���
]HQHU�GLRGHV�&5���DQG�&5��SURYLGH�RYHUYROWDJH�SUR�
WHFWLRQ�WR�WKH�QRQ�LQYHUWLQJ��;��JDLQ��EXIIHU�8�$�
7KH�SURWHFWLRQ�FLUFXLW�OLPLWV�WKH�YROWDJH�DSSOLHG�WR
WKH�8�$�WR�DSSUR[LPDWHO\����9�DQG����9��,QYHUVH
SDUDOOHO�FRQQHFWHG�GLRGHV�&5���DQG�&5���IHG�WKH
RXWSXW�RI�8�$�WR�WKH�LQSXW�RI�WKH�KLJK�JDLQ�LQYHUWLQJ
DPSOLILHU�8�'��7KH�RXWSXW�YROWDJH�RI�8�'�LV�OLPLWHG
WR�DERXW����9�

7KLV�VWDJH�FRQYHUWV�DQ�LQSXW�SXOVH�RI�ZKDWHYHU
VKDSH�RU�DPSOLWXGH�WR�D����9�VTXDUH�ZDYH�SXOVH�RI
RSSRVLWH�SRODULW\��6LQFH�WKLV�VWDJH�KDV�KLJK�JDLQ��DS�
SUR[LPDWHO\������HYHQ�VPDOO�VLJQDOV�DW�WKH�LQSXW�ZLOO
SURGXFH����9�SXOVHV�DW�WKH�RXWSXW��LQFOXGLQJ�QRLVH��
7KH�WZR�GLRGHV�&5���DQG�&5���EORFN�VLJQDOV�RI�OHVV
WKDQ�DERXW����9�WKXV�UHGXFLQJ�WKH�OLNHOLKRRG�RI�VSX�
ULRXV�RXWSXW�SXOVHV�GXH�WR�ORZ�OHYHO�QRLVH�

2S�DPSV�8�&�8�'�DORQJ�ZLWK�UHVLVWRUV�5����5���
5����5����5����5����GLRGHV�&5��DQG�&5��IRUP�D�IXOO
ZDYH�UHFWLILHU��DEVROXWH�YDOXH��FLUFXLW�ZKLFK�KDV�DQ
RYHUDOO�JDLQ�RI��;��RU��;���$�VLJQDO�RI�HLWKHU�SRODULW\
DSSOLHG�WR�WKH�LQSXW�ZLOO�DSSHDU�DW�WKH�RXWSXW�ZLWK
WKH�VDPH�DPSOLWXGH��EXW�ZLWK�D�IL[HG��SRVLWLYH�SRODU�
LW\��7KH�SXUSRVH�RI�WKLV�FLUFXLW��DORQJ�ZLWK�WKH�WZR
SUHFHGLQJ�VWDJHV��LV�WR�FRQYHUW�LQSXW�PDUNHU�SXOVHV

A4 SWEEPER FUNCTIONAL
INTERFACE PCB DESCRIPTION
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RI�DQ\�VKDSH�VL]H�RU�SRODULW\�WR�XQLIRUP�SRVLWLYH�SR�
ODULW\�VTXDUH�ZDYH�SXOVHV�ZLWK�DQ�DPSOLWXGH�RI����9�

7KH�PDUNHU�SXOVHV�IURP�WKH�DEVROXWH�YDOXH�FLUFXLW
DUH�GHWHFWHG�E\�D�FRPSDUDWRU�WKDW�KDV�D�WKUHVKROG
YROWDJH�RI�DSSUR[LPDWHO\��9��7KLV�FRPSDUDWRU�FLUFXLW
LV�IRUPHG�E\�8��&��5����5����5����DQG�5����7KH�RXW�
SXW�RI�WKLV�FLUFXLW�JRHV�ORZ���9��ZKHQ�WKH�LQSXW�H[�
FHHGV�WKH�WKUHVKROG��RWKHUZLVH�LW�LV�KHOG�KLJK���9��E\
5����+\VWHUHVLV�IRU�WKLV�FLUFXLW�LV�SURYLGHG�E\�5���
7KH�RXWSXW�RI�WKH�8��'�LV�25ªHG�LQWR�WKH�6HTXHQWLDO
6\QF�FLUFXLW�E\�JDWH�8��$�

5HWUDFH
%ODQNLQJ
DQG�%DQG�
VZLWFK�%ODQN�
LQJ�1RUPDO�
L]HU�&LUFXLWV

7KH�5HWUDFH�DQG�%DQGVZLWFK�%ODQNLQJ�1RUPDOL]HU
FLUFXLWV�DUH�LGHQWLFDO�LQ�IRUP�DQG�IXQFWLRQ��7KHUHIRUH
RQO\�WKH�5HWUDFH�FLUFXLWU\�ZLOO�EH�GHVFULEHG�KHUH��FRU�
UHVSRQGLQJ�%DQGVZLWFK�%ODQNLQJ�FLUFXLW�FRPSRQHQW
QXPEHUV�DSSHDU�LQ�EUDFNHWV��5HVLVWRUV�5����5��
�5����5�����]HQHU�GLRGHV�&5����DQG�&5����&5���
DQG�&5����IRUP�DQ�LQSXW�SURWHFWLRQ�FLUFXLW�WKDW�OLP�
LWV�WKH�VLJQDO�DSSOLHG�WR�RS�DPS�8�$�8�%��WR�DS�
SUR[LPDWHO\����9�DQG����9��2S�DPS�8�$��8�%��LV
FRQILJXUHG�DV�D�;��JDLQ��QRQ�LQYHUWLQJ�EXIIHU�DPSOL�
ILHU�

7KH�RXWSXW�RI�WKH�EXIIHU�LV�FRQQHFWHG�WR�DQ�DEVROXWH
YDOXH�FLUFXLW�FRPSULVHG�RI�8�%�8�$��5����5����5���
5����5����&5���DQG�&5�����%DQGVZLWFK�%ODQNLQJ
FLUFXLW��8�&�8�'��5����5����5����5����5����&5��
DQG�&5�����7KH�DFWLRQ�RI�WKLV�FLUFXLW�LV�LGHQWLFDO�WR
WKDW�RI�WKH�DEVROXWH�YDOXH�FLUFXLW�GHVFULEHG�LQ�WKH
9LGHR�0DUNHU�VHFWLRQ�DERYH�

7KH�RXWSXW�RI�WKH�DEVROXWH�YDOXH�FLUFXLW�LV�PRQLWRUHG
E\�WKH�YROWDJH�FRPSDUDWRU�FLUFXLW�8�$��8�%���7KLV
FLUFXLW�KDV�D�WKUHVKROG�YROWDJH�RI�DSSUR[LPDWHO\����9
IL[HG�E\�5���DQG�5����5����5�����7KH�RXWSXW�RI�WKLV
FRPSDUDWRU�JRHV�ORZ���9��ZKHQ�WKH�LQSXW�H[FHHGV
WKH�WKUHVKROG�RWKHUZLVH�LW�LV�SXOOHG�KLJK���9��E\�5��
�5�����7KH�FRPSDUDWRU�RXWSXW�LV�URXWHG�YLD�JDWH
8��$��8��%��WR�WKH�VWDWXV�UHJLVWHU�

7KH�RXWSXWV�RI�JDWHV�8��$�DQG�8��%��LQ�DGGLWLRQ�WR
EHLQJ�URXWHG�VHSDUDWHO\�WR�WKH�VWDWXV�UHJLVWHU��DUH
25ªHG�WRJHWKHU�E\�JDWH�8��$��7KH�UHVXOWLQJ�FRPSRV�
LWH�VLJQDO�LV�WKHQ�25ªHG�ZLWK�WKH�02',),('�&20�
326,7(�%/$1.,1*�VLJQDO�IURP�WKH�6HTXHQWLDO
6\QF�FLUFXLW�E\�JDWH�8��%�

FUNCTIONAL A4 SWEEPER
DESCRIPTION INTERFACE PCB
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$OWHUQDWH
6ZHHS�1RU�
PDOL]HU�&LU�
FXLWV

7KH�$OWHUQDWH�6ZHHS�(QDEOH�1RUPDOL]HU�DQG�$OWHU�
QDWH�6ZHHS�$�%�1RUPDOL]HU�FLUFXLWV�DUH�LGHQWLFDO�
7KHUHIRUH�RQO\�WKH�(QDEOH�1RUPDOL]HU�FLUFXLW�ZLOO�EH
GHVFULEHG�KHUH��7KH�$�%�FLUFXLW�FRPSRQHQW�QXPEHUV
DUH�VKRZQ�LQ�EUDFNHWV��7KH�LQSXW�VLJQDO�LV�IHG�YLD�UH�
VLVWRU�5����5����WR�WKH�YROWDJH�FRPSDUDWRU�8��%
�8��$���7KH�WKUHVKROG�YROWDJH�RI�WKLV�FLUFXLW�LV�VHW�WR
DSSUR[LPDWHO\����9�E\�UHVLVWRUV�5���DQG�5����5���
5�����5HVLVWRU�5����5����SUHYHQWV�WKH�FRPSDUDWRUªV
VLJQDO�LQSXW�IURP�IORDWLQJ�DERYH�WKH�WKUHVKROG�YROW�
DJH�ZKHQ�QR�VLJQDO�LV�DSSOLHG��7KH�FRPSDUDWRU�RXW�
SXW�JRHV�ORZ���9��ZKHQ�WKH�LQSXW�H[FHHGV�WKH
WKUHVKROG��RWKHUZLVH�LW�LV�KHOG�KLJK���9��E\�5��
�5�����7KLV�VLJQDO�LV�IHG�YLD�JDWH�8��'��8��&���WR
WKH�VWDWXV�UHJLVWHU�

A4 SWEEPER FUNCTIONAL
INTERFACE PCB DESCRIPTION
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��� FRONT PANEL
ASSEMBLY A1 & A2
FRONT PANEL PCBS

7KH�$��DQG�$��)URQW�3DQHO�3&%V�DUH�PRXQWHG�RQ�WKH�UHDU�VXUIDFH�RI
WKH�IURQW�SDQHO�DQG�FRQWDLQV�WKH�FRQWURO�NH\�VZLWFKHV�DQG�LQGLFDWRU
/('ªV�IRU�WKH�PDLQ�SRUWLRQ�RI�WKH�IURQW�SDQHO��,Q�DOO�����VZLWFKHV�DQG���
/('ªV��7KH�VZLWFKHV�DUH�RI�VLQJOH�SROH��PHPEUDQH�FRQVWUXFWLRQ��7KH
FRQWDFWV�RI�HDFK�VZLWFK�DUH�IRUPHG�E\�WZR�LQWHUOHDYHG��JROG�SODWHG�3&%
WUDFHV�GLUHFWO\�XQGHUQHDWK�WKH�VZLWFK�PHPEUDQH��'HSUHVVLQJ�WKH�FRQ�
WURO�NH\�FDS�IOH[HV�WKH�PHPEUDQH�DQG�IRUFHV�LW�LQWR�FRQWDFW�ZLWK�WKH
3&%�WUDFHV��WKXV�FORVLQJ�WKH�VZLWFK��7KH�RSHUDWLRQ�RI�WKH�VZLWFK�LQWHU�
IDFH�FLUFXLWV�LV�GHVFULEHG�LQ�D�IROORZLQJ�SDUDJUDSK��

.H\ERDUG�,Q�
WHUIDFH�&LU�
FXLWV

7KH�VZLWFKHV�RQ�WKH�$��3&%�DUH�FRQQHFWHG�LQWR�D
WZR�GLPHQVLRQDO�PDWUL[�FRQVLVWLQJ�RI�HLJKW�;�OLQHV
DQG�HLJKW�<�OLQHV��)LJXUH�������(DFK�VZLWFK�SRLQW
IRUPV�D�XQLTXH�;�<�FRRUGLQDWH��L�H���DGGUHVV���KRZ�
HYHU��RQO\����RI�WKH����SRVVLEOH�;�<�FRPELQDWLRQV�DUH
XVHG�IRU�VZLWFK�SRVLWLRQV��&ORVLQJ�DQ\�VZLWFK�FRQ�
QHFWV�RQH�RI�WKH�<�OLQHV�WR�RQH�RI�WKH�;�OLQHV��

7KH�VZLWFK�FRQWUROOHU�GHFRGHU�FLUFXLW�RQ�WKH�$��3&%
VHTXHQWLDOO\�SXOVHV�WKH�HLJKW�;�OLQHV�DQG�DOVR�PRQL�
WRUV�HDFK�RI�WKH�HLJKW�<�OLQHV�IRU�WKH�SUHVHQFH�RI
SXOVHV��$�SXOVH�GHWHFWHG�RQ�D�<�OLQH�VLJQLILHV�D�VZLWFK
FORVXUH��ZKLFK�FDXVHV�WKH�FRQWUROOHU�GHFRGHU�FLUFXLW
WR�VHQG�D�&RQWURO�.H\�,QWHUUXSW�VLJQDO�WR�WKH�$��&HQ�

PUSH BUTTON
CONTROL

AND
DECODE CIRCUIT

(A2 PCB)

KEY SWITCH
ADDRESS DATA

INT A*

TO A7
CENTRAL
PROCESSOR
PCB

* Push Button
  Interrupt Signal

X LINES
(8)

Y LINES (8)
CONTROL

KEYS

SWITCH MATRIX (A1)

D0-D7

)LJXUH����� &RQWURO�.H\�0DWUL[�DQG�'HFRGH�&LUFXLWV�%ORFN�'LDJUDP

FUNCTIONAL A1 AND A2 FRONT PANEL
DESCRIPTION ASSEMBLY PCBs 
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WUDO�3URFHVVRU��7KH�XQLTXH�VZLWFK�DGGUHVV�GHWHU�
PLQHG�E\�WKH�;�OLQH�<�OLQH�FRPELQDWLRQ�LV�RXWSXW
IURP�WKH�FRQWUROOHU�GHFRGHU�FLUFXLW�DV�D�GDWD�E\WH
RQWR�WKH�&HQWUDO�3URFHVVRU�'DWD�%XV��8SRQ�UHFHLYLQJ
WKH�LQWHUUXSW��WKH�&HQWUDO�3URFHVVRU�UHDGV�WKH�DG�
GUHVV�E\WH�WR�GHWHUPLQH�ZKLFK�NH\�ZDV�SUHVVHG�

/('�,QGLFD�
WRU�/DWFK�&LU�
FXLWV

7KH����/('�LQGLFDWRUV�ORFDWHG�RQ�WKH�$��3&%�DUH
FRQWUROOHG�E\�ODWFKHV�RQ�WKH�$��3&%��)LJXUH������
7KH�&HQWUDO�3URFHVVRU�FDXVHV�DQ�LQGLYLGXDO�/('�LQ�
GLFDWRU�WR�EH�OLW�E\�ZULWLQJ�D�ORJLF�zero�LQWR�WKH�ODWFK
ELW�DVVRFLDWHG�ZLWK�WKH�VHOHFWHG�/('��$�FRQWURO
VWUREH�IURP�WKH�FRQWURO�GHFRGH�FLUFXLW�FORFNV�WKH�GDWD
LQWR�WKH�GDWD�ODWFKHV��(DFK�ODWFK�RXWSXW�OLQH�FRQ�
WDLQV�D�FXUUHQW�OLPLWLQJ�UHVLVWRU�IRU�WKH�DVVRFLDWHG
/('�

'DWD�(QWU\
.QRE�,QWHU�
IDFH

7KH�'DWD�(QWU\�.QRE�LV�IL[HG�WR�WKH�VKDIW�RI�D�VPDOO
'&�PRWRU�WKDW�LV�XVHG�DV�D�JHQHUDWRU��:KHQ�WKH
NQRE�LV�URWDWHG��WKH�PRWRU�SURGXFHV�D�'&�YROWDJH
ZKLFK�LV�SURSRUWLRQDO�WR�WKH�VSHHG�RI�URWDWLRQ��7KH�SR�
ODULW\�RI�WKH�YROWDJH�LQGLFDWHV�WKH�GLUHFWLRQ�RI�URWD�
WLRQ�RI�WKH�NQRE��7KH�RXWSXW�RI�WKH�PRWRU�LV
FRQQHFWHG�WR�WKH�'DWD�.QRE�,QWHUIDFH�&LUFXLWV��)LJ�
XUH�������7KH�LQSXW�SRUWLRQ�RI�WKHVH�FLUFXLWV�FRQVLVWV

)LJXUH����� /('�,QGLFDWRU�DQG�'DWD�(QWU\�.QRE�,QWHUIDFH�&LUFXLWV�%ORFN�'LDJUDP

FRONT PANEL ASSEMBLY FUNCTIONAL
 A1/A2 FRONT PANEL PCBS DESCRIPTION
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RI�WZR�FRPSDUDWRU�FLUFXLWV���RQH�FLUFXLW�WKDW�SURGXFHV
D�SXOVH�WUDLQ�IRU�FORFNZLVH�NQRE�URWDWLRQ��DQG�D�VHF�
RQG�FLUFXLW�WKDW�SURGXFHV�D�SXOVH�WUDLQ�IRU�FRXQWHU�
FORFNZLVH�NQRE�URWDWLRQ�

7KH�SXOVH�UDWH�RI�WKH�&:�DQG�&&:�SXOVH�WUDLQV�LV
GHWHUPLQHG�E\�WKH�UDWH�RI�NQRE�URWDWLRQ��7KHVH�VLJ�
QDOV�DUH�IHG�WR�WKH�.QRE�&RXQWHU�&LUFXLWV��ZKLFK�DUH
UHDG�E\�WKH�&38�DW�D�IL[HG�UDWH�

&38�,QWHU�
IDFH�&LUFXLWV

7KH�$GGUHVV�'HFRGH�&LUFXLWV�ORFDWHG�RQ�WKH�$��3&%
GHFRGH�WKH�DGGUHVV�OLQHV�RI�WKH�&HQWUDO�3URFHVVRU
'DWD�%XV�WR�SURGXFH�VWUREH�VLJQDOV�WKDW�FRQWURO�WKH
LQWHUIDFH�FLUFXLWV�ORFDWHG�RQ�WKH�$��3&%��7KHVH�VLJ�
QDOV�FORFN�GDWD�IURP�WKH�GDWD�EXV�LQWR�WKH�.H\ERDUG
,QWHUIDFH�&LUFXLW�DQG�WKH�/('�,QGLFDWRU�GDWD�GULYHU
ODWFKHV��7KH\�DOVR�FRQWURO�WKH�FORFNLQJ�RI�LQWHUUXSW
VLJQDOV�DQG�NH\ERDUG�DGGUHVV�GDWD�RQWR�WKH�GDWD�EXV�

FUNCTIONAL FRONT PANEL ASSEMBLY
DESCRIPTION A1/A2 FRONT PANEL PCBS
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��� A9 MOTHERBOARD PCB
FUNCTIONAL
DESCRIPTION

7KH�$��$���$��$���)URQW�3DQHO�$VVHPEO\�$��3&%��DQG�$���DVVHPEOLHV
RI�WKH�0RGHO������$�DUH�DOO�LQWHUFRQQHFWHG�YLD�HGJH�FRQQHFWRUV
PRXQWHG�RQ�WKH�$��0RWKHUERDUG�3&%��7KH�LQWHUQDO�&57�0RQLWRU�$V�
VHPEO\�DQG�WKH�)DQ�$VVHPEO\�DUH�DOO�FRQQHFWHG�WR�WKH�UHPDLQGHU�RI�WKH
�����$�FLUFXLWU\�YLD�FDEOHV�WKDW�SOXJ�LQWR�WKH�PRWKHUERDUG��

7KH�PRWKHUERDUG�URXWHV�DOO�GF�SRZHU�IURP�WKH�$���3RZHU�6XSSO\�3&%
WR�DOO�RWKHU�3&%V��,W�SURYLGHV�WKH�GLVWULEXWLRQ�SDWKV�IRU�WKH�PDLQ�GDWD
EXV�IURP�WKH�$��FHQWUDO�3URFHVVRU�3&%�WR�WKH�$���$���$���DQG�)URQW
3DQHO�$��3&%V��,W�DOVR�FRQQHFWV�WKH�TXLHW�GDWD�EXV�IURP�WKH�$��6LJQDO
&KDQQHO�,QWHUIDFH�3&%�WR�WKH�$��$��6LJQDO�&KDQQHO�$PSOLILHU�3&%V
DQG�SURYLGHV�DOO�RWKHU�VLJQDO�SDWKV�EHWZHHQ�WKH�3&%�DVVHPEOLHV�

$�OLVW�RI�3&%�FDEOH�FRQQHFWRUV�LV�JLYHQ�LQ�7DEOH�����

Connector Cable Destination

J1 A2 Front Panel Interface PCB

J2 Internal Monitor

J3 PSU

J4 FAN

J5 AUX I/O rear panel connector

J6 Dedicated GPB

J7 Parallel Printer

J8 Rear panel BNC connector

J9 Not used

7DEOH����� $��0RWKHUERDUG�3&%�&DEOH�&RQQHFWRUV

A9 MOTHER FUNCTIONAL
 PCB DESCRIPTION
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���� A12 POWER SUPPLY
PCB FUNCTIONAL
DESCRIPTION

7KH�$���3RZHU�6XSSO\�3&%�DVVHPEO\�SURYLGHV�VHYHQ�UHJXODWHG�RXWSXW
YROWDJHV��7KHVH�VXSSO\�YROWDJHV�DUH�OLVWHG�LQ�7DEOH������$

*HQHUDO 7KH�DF�OLQH�SRZHU�LQSXW�WR�WKH�$���3&%�DVVHPEO\�LV
URXWHG�WKURXJK�WKH�OLQH�YROWDJH�VHOHFWRU�PRGXOH�OR�
FDWHG�RQ�WKH�UHDU�SDQHO��7KLV�PRGXOH�FRQWDLQV�D�OLQH
IXVH�DQG�D�OLQH�ILOWHU�DQG�DOORZV�WKH�XVH�RI�HLWKHU�RI
WKH�IRXU�LQWHUQDWLRQDO�OLQH�YROWDJHV����������������
DQG�����9DF�

7ZR�FDEOH�KDUQHVVHV�GLVWULEXWH�WKH�DF�OLQH�SRZHU
IURP�WKH�OLQH�YROWDJH�VHOHFWRU�PRGXOH��RQH�LV�URXWHG
WR�WKH�IURQW�SDQHO�PRXQWHG�OLQH�21�2))�VZLWFK��DQG
WKH�RWKHU�JRHV�WR�WKH�SULPDU\�ZLQGLQJV�RI�WKH�WRURL�
GDO�WUDQVIRUPHU�YLD�DQ�RYHU�WHPSHUDWXUH�WKHUPRVWDW
WKDW�LV�PRXQWHG�RQ�WKH�SRZHU�VXSSO\�KHDW�VLQN�

7KH�VHFRQGDU\�ZLQGLQJV�IURP�WKH�WUDQVIRUPHU�DUH
URXWHG�WKRXJK�DQRWKHU�KDUQHVV�WR�WKH�UHFWLILHU�EULGJH
LQSXWV�RI�WKH�±��9�DQG����9�SRZHU�VXSSOLHV�RQ�WKH
$���3&%�DVVHPEO\��7KLV�KDUQHVV�LV�FRQQHFWHG�WR
$����3���7KH�UHPDLQLQJ�VHFRQGDU\�ZLQGLQJ�RI�WKH
WRURLGDO�WUDQVIRUPHU�LV�FRQQHFWHG�WR�WKH�EULGJH�UHFWL�
ILHU��&5���WKDW�VXSSOLHV�UDZ�GF�SRZHU�WR�WKH���9�VXS�
SOLHV��2QH�RI�WKHVH�ZLUHV�SDVVHV�WKURXJK�DQ�LQ�OLQH
IXVH�WKDW�SURWHFWV�WKH���9�ORJLF�SRZHU�VXSSO\�

Power Supply Destination

+15V(A2) A1/A2 Signal Channel Amplifier PCB
A3 Signal Channel Interface PCB

–15V(A2) A1/A2 Signal Channel Amplifier PCB
A3 Signal Channel Interface PCB

+15V(A1) A4 Sweeper Interface PCB

–15V(A1) A4 Sweeper IF PCB 

+12V Fan & Monitor

+5V (D2) A1/A2 Signal Channel Amplifier PCB
A3 Signal Channel Interface PCB

+5V (D1) A4 Sweeper IF PCB
A8 GSP PCB
A7 CPU PCB
Front Panel A2 PCB

Note: A1, A2, D1, & D2 in Power Supply column indicate analog and digital voltages

7DEOH����� $���3RZHU�6XSSO\�3&%�2XWSXWV

FUNCTIONAL A12 PSU
DESCRIPTION PCB 
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(DFK�RI�WKH�VHYHQ�SRZHU�VXSSO\�FLUFXLWV�LQFOXGHV�D
WKUHH�WHUPLQDO�SRZHU�UHJXODWRU�LQWHJUDWHG�FLUFXLW�
7KH�RXWSXW�YROWDJHV�RI�WKHVH�SRZHU�VXSSOLHV�DUH
URXWHG�WKURXJK�FRQQHFWRU�3��YLD�D�PXOWL�ZLUH�FDEOH
KDUQHVV�WR�WKH�$��0RWKHUERDUG�3&%�DVVHPEO\��7KH
$��3&%�GLVWULEXWHV�WKH�SRZHU�VXSSO\�YROWDJHV�WR�WKH
YDULRXV�IXQFWLRQV�DQG�3&%V�ZLWKLQ�WKH�LQVWUXPHQW�

3RO\VZLWFKHV 3RO\VZLWFKHV�57���57��DQG�57��DUH�WHPSHUDWXUH�GH�
SHQGHQW�UHVLVWRUV�XVHG�DV�VROLG�VWDWH�IXVHV��7KH\�SUR�
WHFW�WKH�LQVWUXPHQW�IURP�DQ\�PDMRU�FLUFXLW�IDLOXUH
WKDW�PLJKW�FDXVH�H[FHVVLYH�WUDQVIRUPHU�VHFRQGDU\
FXUUHQW��7KHVH�GHYLFHV�DUH�ZLUHG�LQ�VHULHV�ZLWK�WKH
VHFRQGDU\�ZLQGLQJV�RI�WKH�±��9�DQG����9�VXSSOLHV�

:KHQHYHU�WKH�FXUUHQW�IORZ�WKURXJK�WKH�SRO\VZLWFK
H[FHHGV�WKH�WKUHVKROG�YDOXH��WKH�SRO\VZLWFK�ZLOO
FKDQJH�VWDWH�DQG�JR�LQWR�D�KLJK�UHVLVWDQFH�PRGH�RI
RSHUDWLRQ��7KLV�DXWRPDWLFDOO\�OLPLWV�WKH�FXUUHQW�DQG
SURWHFWV�WKH�LQVWUXPHQW��7KH�SRO\VZLWFK�LV�UHVHW�E\
VZLWFKLQJ�RII�WKH�OLQH�SRZHU�WR�WKH�LQVWUXPHQW�DQG�DO�
ORZLQJ�LW�WR�UHWXUQ�WR�QRUPDO�WHPSHUDWXUH�EHIRUH�UH�
DSSO\LQJ�SRZHU���7KH�IDXOW�WKDW�FDXVHG�WKH
RYHU�FXUUHQW�FRQGLWLRQ�VKRXOG�EH�UHPRYHG�EHIRUH�WKH
SRZHU�LV�UH�DSSOLHG��

5HJXODWRU
&LUFXLWV

$OO�RI�WKH������$�SRZHU�VXSSOLHV�XVH�WKUHH�WHUPLQDO
YDULDEOH�VHW�UHJXODWRUV�WKDW�IHDWXUH�LQWHUQDO�VKRUW�FLU�
FXLW�SURWHFWLRQ�DQG�RYHU�WHPSHUDWXUH�VKXW�GRZQ�RS�
HUDWLRQ��7KH�OLQHDU�UHJXODWRU�RI�HDFK�VXSSO\�FRQWUROV
WKH�RXWSXW�YROWDJH�RI�WKH�VXSSO\�WR�WKH�VSHFLILHG�YROW�
DJH��7KH�UHJXODWRUV�DUH�DUUDQJHG�LQ�WKUHH�EDQNV�
HDFK�EDQN�EHLQJ�VXSSOLHG�IURP�D�GLIIHUHQW�WUDQV�
IRUPHU�VHFRQGDU\�ZLQGLQJ�

5HJXODWRU�95��LV�WKH�KLJK�FXUUHQW�WKUHH�WHUPLQDO
UHJXODWRU�WKDW�LV�XVHG�WR�VXSSO\�WKH����9�SRZHU�IRU
WKH�GF�IDQ�DQG�WKH�,QWHUQDO�&57�0RQLWRU�DVVHPEO\�
$&�SRZHU�IURP�WKH�WUDQVIRUPHU�VHFRQGDU\�IRU�WKLV
VXSSO\�LV�FRQQHFWHG�WR�WKH�$���3&%�YLD�SLQV���DQG��
RI�FRQQHFWRU�3���2QH�OLQH�LV�URXWHG�WKURXJK
SRO\VZLWFK�57��WR�WKH�EULGJH�UHFWLILHU�&5���7KH�UHFWL�
ILHG�YROWDJH�FKDUJHV�WKH�UHVHUYRLU�FDSDFLWRU�&����

7KH����9�RXWSXW�RI�95��LV�GHWHUPLQHG�E\�WKH�UDWLR
RI�5���DQG�5����$GGLWLRQDO�ILOWHULQJ�IRU�WKH�VHW�SRLQW
LV�SURYLGHG�E\�&����'LRGH�&5���SURWHFWV�WKH�UHJXOD�
WRU�IURP�OLQH�KROG�XS��&DSDFLWRUV�&���DQG�&���SUR�
YLGH�WKH�LQSXW�DQG�RXWSXW�ILOWHULQJ�IRU�WKH�UHJXODWRU

A12 PSU FUNCTIONAL
 PCB DESCRIPTION
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FLUFXLW��&5���SURYLGHV�D�IDVW�GLVFKDUJH�SDWK�IRU�&��
LI�WKH�RXWSXW�FLUFXLW�LV�VKRUWHG�

5HJXODWRUV�95��DQG�95��DUH�FRQILJXUHG�VLPLODU�WR
95��DQG�DUH�XVHG�WR�SURYLGH�WKH���9�GF�SRZHU�WR�WKH
LQVWUXPHQW��7KH���9�SRZHU�IURP�95��LV�XVHG�IRU�WKH
GLJLWDO�3&%V��$��$��DQG�$����7ZR�UHJXODWRUV�DUH
XVHG�LQVWHDG�RI�RQH��LQ�RUGHU�WR�GLVWULEXWH�WKH�SRZHU
WKURXJKRXW�WKH�LQVWUXPHQW�PRUH�HYHQO\�DQG�WR�UH�
GXFH�ORFDO�ORDGLQJ�HIIHFWV�

5HJXODWRUV�95��DQG�95��DUH�XVHG�WR�FRQWURO�WKH
���9�DQG����9�SRZHU�VXSSOLHV�XVHG�IRU�WKH�VLJQDO
FKDQQHO�3&%V�$���$��DQG�$���6LPLODUO\��95��DQG
95��DUH�XVHG�WR�FRQWURO�WKH�RWKHU�±��9�VXSSOLHV
XVHG�ZLWK�3&%V�$��WKURXJK�$��

��9�0RQLWRU
/('

7KH���9�VXSSO\�IRU�WKH�GLJLWDO�3&%V��UHJXODWRU�95��
LV�SURYLGHG�ZLWK�D�/('�LQGLFDWRU�PRQLWRU�FLUFXLW�
7KLV�FLUFXLW�LV�FRPSULVHG�RI�/('�LQGLFDWRU�&5���DQG
UHVLVWRU�5���WKDW�DUH�FRQQHFWHG�WR�WKH�RXWSXW�RI�95���

56100A MM 5-41/5-42
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U3/U4 U5/U12

U25
U18

U2
DECODE

U26
U17

U15,
U16

LATCHES

U8, U9
AND U10
LATCHES

+12V

VR 2/3

-12V

+12V

-12V

VR 4/5

CHANNEL A
SIGNAL NULL
DAC CIRCUIT

INPUT
MODULE

(U1 GAIN CONTROL)

DET A IN

A RTN

DET A SHIELD

A LOG CONF

A THERM

DET B IN

B RTN

DET B SHIELD

B LOG CONF

B THERM

CHANNEL A

CHANNEL B

INPUT BIAS
NULL CIRCUITS

GAIN
X1
X10
X100
X1000

(U3/U4 CONTROL)

(SMOOTH FILTER CONTROL)

U7
DAC

GAIN
X1
X10
X100
X1000

AUTO
ZERO
DAC
CIRCUIT

SWITCHED GAIN
INSTRUMENTATION

AMPLIFIER SWITCHED
GAIN AMPLIFIER

R48

SMOOTHING
FILTER

CHANNEL B
SIGNAL NULL
DAC CIRCUIT

COMMON MODE DRIVE

CHANNEL A

CHANNEL B

0V
REFERENCE

0V
REFERENCE

(INPUT
SWITCHING
CONTROL)

U11/U12

U19

5 WAY
MULTIPLEXER

A LOG CONIF

A THERM

B LOG CONIF

B THERM

SAMPLE AND HOLD
AMPLIFIER

U13

"DETECTOR FITTED"
DETECTION CIRCUITS

U22,
Q1,Q2

A FITTED

B FITTED

V REFERENCE

HIGH Z
BUFFER

(MUX CONTROL)

TO/FROM
A3 BOARD

ANALOG
OUT

SAMPLE
AND

HOLD

DATA BUS*

DATA BUS*

DATA BUS* DATA BUS*

U1
+

-

*QUIET DATA BUS FROM A3 PCB

)LJXUH���)2�� 2YHUDOO�%ORFN�'LDJUDP�RI�$��$�
6LJQDO�&KDQQHO�$PSOLILHU�3&%

FUNCTIONAL A1/A2 PCB 
DESCRIPTION BLOCK DIAGRAM
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7DEOH�RI�&RQWHQWV
��� ,1752'8&7,21��������������������������������������������������������������������������� ���

��� 5(029(�$1'�5(3/$&(������$�&29(56 ������������������������������ ���

��� 5(029(�$1'�5(3/$&(�7+(�$���$���$���$���$���
$1'�$��3&%V ��������������������������������������������������������������������������������� ���

��� 5(029(�$1'�5(3/$&(�7+(�)5217�3$1(/�
$66(0%/< ������������������������������������������������������������������������������������ ���

��� 5(029(�$1'�5(3/$&(�7+(�$��3&% ����������������������������������������

��� 5(029(�$1'�5(3/$&(�7+(�)5217�3$1(/�
.(<�6:,7&+�0(0%5$1(�������������������������������������������������������������

��� 5(029(�$1'�5(3/$&(�7+(�$��3&% ������������������������������������ ����

��� 5(029(�$1'�5(3/$&(�7+(�32:(5�6833/<�
$66(0%/< ����������������������������������������������������������������������������������������

��� 5(029(�$1'�5(3/$&(�7+(�&57�021,725�
$66(0%/< ����������������������������������������������������������������������������������������

���� 5(029(�$1'�5(3/$&(�7+(�5($5�3$1(/�
$66(0%/< ����������������������������������������������������������������������������������������

���� 5(029(�$1'�5(3/$&(�7+(�&22/,1*�)$1�
$66(0%/< ����������������������������������������������������������������������������������������
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Chapter 6
Removal and 
Replacement Procedures

��� INTRODUCTION 7KH�GLVDVVHPEO\�SURFHGXUHV�SUHVHQWHG�LQ�WKLV�FKDSWHU�GHVFULEH�KRZ�WR
JDLQ�DFFHVV�WR�WKH�PDMRU������$�DVVHPEOLHV�DQG�SDUWV�IRU�WURXEOHVKRRW�
LQJ�RU�UHSODFHPHQW�

:$51,1*

+D]DUGRXV�YROWDJHV�DUH�SUHVHQW�LQVLGH�WKH�LQVWUXPHQW
ZKHQ�DF�OLQH�SRZHU�LV�FRQQHFWHG��7XUQ�RII�WKH�LQVWUX�
PHQW�DQG�UHPRYH�WKH�OLQH�FRUG�EHIRUH�UHPRYLQJ�DQ\
FRYHUV�RU�SDQHOV��7URXEOH�VKRRWLQJ�RU�UHSDLU�SURFHGXUHV
VKRXOG�RQO\�EH�SHUIRUPHG�E\�VHUYLFH�SHUVRQQHO�ZKR�DUH
IXOO\�DZDUH�RI�WKH�SRWHQWLDO�KD]DUGV�

&$87,21

0DQ\�DVVHPEOLHV�LQ�WKH������$�FRQWDLQ�VWDWLF�VHQVL�
WLYH�FRPSRQHQWV��,PSURSHU�KDQGOLQJ�RI�WKHVH�DVVHP�
EOLHV�PD\�UHVXOW�LQ�GDPDJH�WR�WKH�DVVHPEOLHV��$OZD\V
REVHUYH�WKH�VWDWLF�VHQVLWLYH�FRPSRQHQW�KDQGOLQJ�SUH�
FDXWLRQV�GHVFULEHG�LQ�&KDSWHU����)LJXUH�����
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��� REMOVE AND REPLACE
56100A COVERS

$GMXVWPHQW�DQG�WURXEOHVKRRWLQJ�RSHUDWLRQV�UHTXLUH�UHPRYDO�RI�WKH�WRS
FRYHU�DQG�UHPRYDO�RI�WKH�3&%�FDUG�FODPS��5HSODFHPHQW�RI�VRPH
�����$�DVVHPEOLHV�DQG�SDUWV�UHTXLUH�UHPRYDO�RI�DOO�FRYHUV��7KH�IROORZ�
LQJ�SURFHGXUHV�GHVFULEH�WKLV�SURFHVV��7KH�UHSODFHPHQW�SURFHVV�LV�D�UH�
YHUVDO�RI�WKH�UHPRYDO�SURFHVV�

3UHOLPLQDU\

'LVFRQQHFW�WKH�SRZHU�FRUG�IURP�WKH�XQLW�

3URFHGXUH

6WHS��� 7R�UHPRYH�WKH�WRS�FRYHU��

3ODFH�WKH������$�RQ�LWV�ERWWRP��WRS�VLGH�XS��

5HPRYH�WKH�IHHW�IURP�WKH�WZR�WRS�FRUQHUV�DW�WKH�UHDU�RI
WKH������$��)LJXUH������

5HPRYH�WKH�FHQWHU�VFUHZ�IURP�UHDU�RI�WKH�WRS�FRYHU�

/LIW�DQG�VOLGH�WKH�WRS�FRYHU�DZD\�IURP�WKH������$�

6WHS��� 7R�UHPRYH�WKH�ERWWRP�FRYHU�

3ODFH�WKH������$�RQ�LWV�WRS��ERWWRP�VLGH�XS��

5HPRYH�WKH�IHHW�IURP�WKH�WZR�ERWWRP�FRUQHUV�DW�WKH�UHDU
RI�WKH������$�

5HPRYH�WKH�FHQWHU�VFUHZ�IURP�UHDU�RI�WKH�ERWWRP�FRYHU�

/LIW�DQG�VOLGH�WKH�ERWWRP�FRYHU�DZD\�IURP�WKH������$�

6WHS��� 7R�UHPRYH�WKH�OHIW�FRYHU�

3ODFH�WKH������$�RQ�LWV�ULJKW�VLGH��OHIW�VLGH�XS��

5HPRYH�WKH�IHHW�IURP�WKH�WZR�OHIW�VLGH�FRUQHUV�DW�WKH
UHDU�RI�WKH������$�

5HPRYH�WKH�FHQWHU�VFUHZ�IURP�UHDU�RI�WKH�OHIW�VLGH�FRYHU�

/LIW�DQG�VOLGH�WKH�VLGH�FRYHU�DZD\�IURP�WKH������$�

6WHS��� 7R�UHPRYH�WKH�ULJKW�FRYHU��KDQGOH�VLGH��

3ODFH�WKH������$�RQ�LWV�OHIW�VLGH��ULJKW�VLGH�XS��

56100A REMOVAL AND
COVERS REPLACEMENT PROCEDURES
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5HPRYH�WKH�IHHW�IURP�WKH�WZR�ULJKW�VLGH�FRUQHUV�DW�WKH
UHDU�RI�WKH������$�

5HPRYH�WKH�FHQWHU�VFUHZ�IURP�UHDU�RI�WKH�ULJKW�VLGH
FRYHU�

3HHO�EDFN�WKH�UXEEHU�VKHDWKLQJ�DW�HLWKHU�HQG�RI�WKH�KDQ�
GOH�DVVHPEO\��DQG�UHPRYH�WKH�VFUHZV�IURP�XQGHUQHDWK�
3XOO�WKH�KDQGOH�VWUDLJKW�DZD\��DQG�VHW�LW�DVLGH�

/LIW�DQG�VOLGH�WKH�VLGH�FRYHU�DZD\�IURP�WKH������$�

&$87,21

6FUHZV�ZLWK�JUHHQ�KHDGV�KDYH�0HWULF�WKUHDGV�

REMOVAL AND 56100A
REPLACEMENT PROCEDURES COVERS

Handle
Assembly

Rubber
Sheathing

Top Cover
Corner
Bracket (4)

Left Side Cover

)LJXUH����� ([SORGHG�9LHZ�RI�&KDVVLV�&RYHUV�
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��� REMOVE AND REPLACE
THE A1, A2, A3, A4, A7,
AND A8 PCBs

7KLV�SDUDJUDSK�SURYLGHV�LQVWUXFWLRQV�IRU�UHPRYLQJ�DQG�UHSODFLQJ�WKH
$���$���$���$���$���DQG�$��3&%ªV��ZKLFK�DUH�ORFDWHG�XQGHUQHDWK�WKH
FRYHU�RI�WKH�FDUG�FDJH��7KH�UHSODFHPHQW�SURFHVV�LV�D�UHYHUVDO�RI�WKH�UH�
PRYDO�SURFHVV�

3UHOLPLQDU\

5HPRYH�WKH�WRS�FRYHU��SDUDJUDSK������

3URFHGXUH

6WHS��� 3ODFH�WKH������$�RQ�LWV�ERWWRP��WRS�VLGH�XS��

6WHS��� /RRVHQ�WKH�VL[�FDSWLYH�VFUHZV�RQ�WKH�FDUG�FDJH�FRYHU��)LJ�
XUH�������

6WHS��� 5HPRYH�FDUG�FDJH�FRYHU�DQG�VHW�DVLGH�

6WHS��� /LIW�XS�RQ�WKH�HGJH�WDEV�RI�WKH�VHOHFWHG�3&%�V��DQG�OLIW
VWUDLJKW�DZD\���1RWH�WKDW�ORFDWLRQV�RI�3&%ªV�DUH�VKRZQ�RQ
WRS�RI�FDUG�FDJH�FRYHU��

A1, A2, A3, A4, A7, REMOVAL AND
AND A8 PCBs REPLACEMENT PROCEDURES
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REMOVAL AND A1, A2, A3, A4, A7,
REPLACEMENT PROCEDURES AND A8 PCBs

A1/A2 PCB

A3 PCB

A4 PCB
A8 PCB

A7 PCB

Card Cage Cover

)LJXUH����� /RFDWLRQ�RI�$���$���$���$���$���DQG�$��3&%V�

56100A MM 6-7



��� REMOVE AND REPLACE
THE FRONT PANEL
ASSEMBLY

7KLV�SDUDJUDSK�SURYLGHV�LQVWUXFWLRQV�IRU�UHPRYLQJ�DQG�UHSODFLQJ�WKH
IURQW�SDQHO�DVVHPEO\�RI�WKH������$��7KH�UHSODFHPHQW�SURFHVV�LV�D�UH�
YHUVDO�RI�WKH�UHPRYDO�SURFHVV�

3UHOLPLQDU\

5HPRYH�WKH�WRS��ERWWRP��DQG�VLGH�FRYHUV��SDUDJUDSK������

3URFHGXUH

6WHS��� 2ULHQW�WKH������$�DV�DSSURSULDWH�WR�UHPRYH�WKH�IRXU�FRU�
QHU�EUDFNHWV�DQG�WLOW�EDLO�IURP�WKH�IURQW�RI�WKH������$��)LJ�
XUH������

6WHS��� 6OLGH�WKH�VXUURXQGLQJ�EH]HO�VWUDLJKW�DZD\�IURP�WKH�IURQW
SDQHO��DQG�VHW�LW�DVLGH�

6WHS��� 5HPRYH�WZR�VFUHZV�IURP�WKH�ERWWRP�RI�WKH�IURQW�SDQHO�DQG
SXOO�RXW�WKH�3RZHU�2Q�2II�VZLWFK��OHDYH�ZLUHV�FRQQHFWHG��

6WHS��� 5HPRYH�VFUHZ�IURP�FHQWHU�ERWWRP�RI�IURQW�SDQHO�

6WHS��� 3ODFH�WKH������$�RQ�LWV�VLGH��3&%�VLGH�XS��

6WHS��� 'LVFRQQHFW�WKH�ULEERQ�FDEOH�IURP�FRQQHFWRU�-��RQ�WKH�IURQW
SDQHO�LQWHUIDFH�3&%�E\�SXOOLQJ�LW�VWUDLJKW�DZD\�

6WHS��� 5HPRYH�WKH�JURXQG�ZLUH�IURP�WKH�VLGH�IUDPH�E\�XQVFUHZ�
LQJ�WKH�VHFXULQJ�QXW�

6WHS��� &DUHIXOO\�UHPRYH�FRQQHFWRUV�IURP�3��DQG�3��RQ�$��DQG�$�
3&%V�

6WHS��� 5HPRYH�FDEOH�FODPS�KROGLQJ�$��DQG�$��FDEOHV�WR�KRXVLQJ�

6WHS���� 3ODFH�WKH������$�RQ�LWV�ERWWRP��WRS�VLGH�XS��

6WHS���� 5HPRYH�WKH�IRXU�VLGH�VFUHZV�DQG�JHQWO\�SXOO�IURQW�SDQHO�DV�
VHPEO\�IRUZDUG�WR�UHPRYH�

FRONT PANEL REMOVAL AND
ASSEMBLY REPLACEMENT PROCEDURES
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REMOVAL AND FRONT PANEL
REPLACEMENT PROCEDURES ASSEMBLY

Front Panel
Assembly

Bezel

Corner
Bracket

Ribbon Cable
Connector

)LJXUH����� ([SORGHG�9LHZ�RI�)URQW�3DQHO�$VVHPEO\�
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��� REMOVE AND REPLACE
THE A1/A2 PCB

7KLV�SDUDJUDSK�SURYLGHV�LQVWUXFWLRQV�IRU�UHPRYLQJ�DQG�UHSODFLQJ�WKH
$��)URQW�3DQHO�,QWHUIDFH�3&%��7KH�UHSODFHPHQW�SURFHVV�LV�D�UHYHUVDO
RI�WKH�UHPRYDO�SURFHVV�

3UHOLPLQDU\

5HPRYH�WKH�WRS��ERWWRP��DQG�VLGH�FRYHUV��SDUDJUDSK������

5HPRYH�WKH�IURQW�SDQHO�DVVHPEO\��SDUDJUDSK������

3URFHGXUH

6WHS��� 'LFRQQHFW�WKH�FDEOH�IURP�WKH�IURQW�SDQHO�PRWRU�WR�WKH�$�
IURQW�SDQHO�LQWHUIDFH�3&%�

6WHS��� 5HPRYH�HLJKW�VFUHZV�WKDW�VHFXUH�3&%��)LJXUH������

6WHS��� 5HPRYH�WKH�$��DQG�$��3&%V�E\�OLIWLQJ�WKHP��VWUDLJKW
DZD\��&DUHIXO\�VHSDUDWH�WKH�WZR�3&%V�

��� REMOVE AND REPLACE
THE FRONT PANEL KEY
SWITCH MEMBRANE

7KLV�SDUDJUDSK�SURYLGHV�LQVWUXFWLRQV�IRU�UHPRYLQJ�DQG�UHSODFLQJ�WKH
IURQW�SDQHO�NH\V�VZLWFK�PHPEUDQH��7KH�UHSODFHPHQW�SURFHVV�LV�D�UHYHU�
VDO�RI�WKH�UHPRYH�SURFHVV�

3UHOLPLQDU\

5HPRYH�WKH�WRS��ERWWRP��DQG�VLGH�FRYHUV��SDUDJUDSK������

5HPRYH�WKH�IURQW�SDQHO�DVVHPEO\��SDUDJUDSK������

5HPRYH�WKH�$��$��3&%�DVVHPEO\��SDUDJUDSK������

3URFHGXUH

6WHS��� :LWK�WKH�NH\�VZLWFK�PHPEUDQH�H[SRVHG��FDUHIXOO\�SHHO�LW
DZD\�IURP�WKH�LQVLGH�RI�WKH�IURQW�SDQHO�EDFNSODWH��)LJXUH���
���'HWDLO�$��

&$87,21

$YRLG�WRXFKLQJ�WKH�EODFN�VZLWFK�FRQWDFWV�LQ�WKH�PHP�
EUDQH��7KH\�FDQ�EH�GDPDJHG�RU�GHVWUR\HG�E\�WKH�RLOV�LQ
KXPDQ�VNLQ�

A2 PCB REMOVAL AND
REPLACEMENT PROCEDURES
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��� REMOVE AND REPLACE
THE A5 PCB

7KLV�SDUDJUDSK�SURYLGHV�LQVWUXFWLRQV�IRU�UHPRYLQJ�DQG�UHSODFLQJ�WKH
$��6LJQDO�&KDQQHO�&RQQHFWRUV�3&%��7KH�UHSODFHPHQW�SURFHVV�LV�D�UH�
YHUVDO�RI�WKH�UHPRYDO�SURFHVV�

3UHOLPLQDU\

5HPRYH�WKH�WRS��ERWWRP��DQG�VLGH�FRYHUV��SDUDJUDSK�����

5HPRYH�WKH�IURQW�SDQHO�DVVHPEO\�RI�WKH�XQLW��SDUDJUDSK������

3URFHGXUH

6WHS��� 5HPRYH�WKH��LQSXW�FRQQHFWRU�3&%�PHWDO�VFUHHQ�IURP�WKH
IURQW�SDQHO�PHWDO�ZRUN�E\�UHPRYLQJ�WKH�WZR�PRXQWLQJ
VFUHZV�

6WHS��� 'LVFRQQHFW�WKH�FKDVVLV�JURXQG�ZLUH��\HOORZ�DQG�JUHHQ�ZLUH
IURP�WKH�,QSXW�&RQQHFWRU�3&%��IURP�WKH�VLGH�IUDPH�E\�UH�
PRYLQJ�WKH�VHFXULQJ�QXW�

6WHS��� 5HPRYH�ILYH�QXWV��DQG�OLIW�WKH�$��3&%�VWUDLJKW�DZD\��)LJ�
XUH������

                             NOTE

A metal screen  shrouds the in/out con-
nector PCB assembly. It is held in place
by two screws that screw in to the front
panel assembly. The screen can be re-
moved either when the front panel is con-
nected to the unit or after it is removed.

REMOVAL AND FRONT PANEL KEY
REPLACEMENT PROCEDURES SWITCH MEMBRANE

DETAIL A

Switch
Membrane

Peel away

A2 Front Panel
Assembly

A5  PCB
Assembly

J1

)LJXUH����� ([SORGHG�9LHZ�RI�$���$���DQG�$��3&%V�
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��� REMOVE AND REPLACE
THE POWER SUPPLY
ASSEMBLY

7KLV�SDUDJUDSK�SURYLGHV�LQVWUXFWLRQV�IRU�UHPRYLQJ�DQG�UHSODFLQJ�WKH
3RZHU�6XSSO\�$VVHPEO\��ZKLFK�FRQVLVWV�RI�WKH�$��3RZHU�6XSSO\�0RWK�
HUERDUG�3&%�DQG�WKH�WRURLGDO�WUDQVIRUPHU���7KH�UHSODFHPHQW�SURFHVV
LV�D�UHYHUVDO�RI�WKH�UHPRYDO�SURFHVV�

3UHOLPLQDU\

5HPRYH�WKH�WRS��ERWWRP��DQG�VLGH�FRYHU�RQ�SRZHU�VXSSO\�VLGH��SDUD�
JUDSK������

3URFHGXUH

6WHS��� 3ODFH������$�RQ�LWV�ULJKW�VLGH��SRZHU�VXSSO\�VLGH�XS��

6WHS��� 5HPRYH�WZR�VFUHZV�IURP�WKH�/LQH�3RZHU�,QSXW�FRQQHFWRU
�)LJXUH������

6WHS��� 3XOO�FRQQHFWRU�IURP�KROH�DQG�GLVFRQQHFW�ZLUHV��VSDGH�FRQ�
QHFWRUV��OHDGLQJ�WR�SRZHU�VXSSO\�

6WHS��� 'LVFRQQHFW�SRZHU�VXSSO\�JURXQG�ZLUH�DW�FKDVVLV�

6WHS��� 'LVFRQQHFW�FDEOH�FRQQHFWRU�OHDGLQJ�IURP�XQLW�PRWKHUERDUG
DW�SRZHU�VXSSO\�3&%�

6WHS��� 5HPRYH�VL[�VFUHZV�WKDW�IDVWHQ�SRZHU�VXSSO\�3&%�DVVHPEO\
WR�FKDVVLV��)LJXUH������

6WHS��� 5HPRYH�WZR�QXWV�WKDW�IDVWHQ�SRZHU�VXSSO\�WRURLGDO�WUDQV�
IRUPHU�WR�FKDVVLV��)LJXUH������

6WHS��� /LIW�SRZHU�VXSSO\�3&%�DVVHPEO\�DQG�WUDQVIRUPHU�IURP
XQLW�

6WHS��� 5HDVVHPEOH�LQ�WKH�UHYHUVH�RUGHU���5HIHU�WR�7DEOH�����DQG
)LJXUH������SDJH��������IRU�WKH�FRORU�FRGHG�FRQQHFWLRQV�WR
WKH�/LQH�3RZHU�,QSXW�FRQQHFWRU�

CONNECTOR PIN WIRE COLOR

A White

B Brown

C Purple

D Red

E Pink

F Blue

G Brown

7DEOH����� /LQH�3RZHU�,QSXW�&RQQHFWRU�3LQ�'HVLJQDWLRQ

POWER SUPPLY REMOVAL AND
ASSEMBLY REPLACEMENT PROCEDURES
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Remove these screws

Line Power Input
Connector

Nuts Securing
Transformer

Bottom View of Power Supply Assembly

)LJXUH������ 3RZHU�6XSSO\�5HPRYDO

REMOVAL AND POWER SUPPLY
REPLACEMENT PROCEDURES ASSEMBLY
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��� REMOVE AND REPLACE
THE CRT MONITOR
ASSEMBLY

7KLV�SDUDJUDSK�SURYLGHV�LQVWUXFWLRQV�IRU�UHPRYLQJ�DQG�UHSODFLQJ�WKH
&57�0RQLWRU�$VVHPEO\��ZKLFK�FRQVLVWV�RI�WKH�&57�PRQLWRU�XQLW�DQG
PRXQWLQJ�EUDFNHW��7KH�&57�0RQLWRU�$VVHPEO\�LV�UHPRYHG��UHSODFHG
DV�D�FRPSOHWH�XQLW��7KH�UHSODFHPHQW�SURFHVV�LV�D�UHYHUVDO�RI�WKH�UH�
PRYDO�SURFHVV�

3UHOLPLQDU\

5HPRYH�WKH�WRS�DQG�ERWWRP�FRYHUV��SDUDJUDSK������

5HPRYH�WKH�$��DQG�$��3&%V��SDUDJUDSK������

3URFHGXUH

6WHS��� 3ODFH�WKH������$�RQ�LWV�VLGH��&57�VLGH�XS��

6WHS��� 'LVFRQQHFW�WKH�&57�PRQLWRU�DVVHPEO\�FDEOH�DW�FRQQHFWRU
-��RQ�WKH�0RWKHUERDUG�3&%�

6WHS��� 5HPRYH�IRXU�VFUHZV��IODW��DQG�ORFN�ZDVKHUV��)LJXUH������

6WHS��� :KLOH�VXSSRUWLQJ�WKH�&57�PRQLWRU�DVVHPEO\��SODFH�WKH
�����$�RQ�LWV�ERWWRP�VLGH��WRS�VLGH�XS��

6WHS��� 0RYH�WKH�DVVHPEO\�WR�WKH�UHDU�DQG�OLIW�IURP�XQLW�

CRT MONITOR REMOVAL AND
ASSEMBLY REPLACEMENT PROCEDURES

Bottom of
CTR Monitor

Assembly

Remove these screws

)LJXUH������� &57�5HPRYDO
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���� REMOVE AND
REPLACE THE REAR
PANEL ASSEMBLY

7KLV�SDUDJUDSK�SURYLGHV�LQVWUXFWLRQV�IRU�UHPRYLQJ�DQG�UHSODFLQJ�WKH
5HDU�3DQHO�$VVHPEO\��7KLV�SDQHO�PXVW�EH�UHPRYHG�WR�UHSODFH�WKH�UHDU
SDQHO�FRQQHFWRUV��7KH�UHSODFHPHQW�SURFHVV�LV�D�UHYHUVDO�RI�WKH�UHPRYDO
SURFHVV�

3UHOLPLQDU\

5HPRYH�WKH�WRS��ERWWRP��DQG�VLGH�FRYHUV��SDUDJUDSK������

3URFHGXUH

6WHS��� 5HPRYH�WKH�VFUHZ�IURP�WKH�ERWWRP�FHQWHU�RI�WKH�UHDU�SDQHO�

6WHS��� 3ODFH�XQLW�RQ�ERWWRP��WRS�VLGH�XS��DQG�UHPRYH�ULEERQ�FDEOH
FRQQHFWRU�IURP�$��3&%�

6WHS��� &DUHIXOO\�UHPRYH�RQH�VFUHZ�IURP�WKH�PLGGOH�RI�HLWKHU�VLGH
RI�WKH�UHDU�SDQHO��)LJXUH������

6WHS��� 7LOW�UHDU�SDQHO�WR�JDLQ�DFFHVV�WR�FRQQHFWRUV�RQ�PRWKHUERDUG�

6WHS��� 5HPRYH�WKUHH�FRQQHFWRUV�IURP�PRWKHUERDUG�

6WHS��� 5HPRYH�ZLUHV��VSDGH�FRQQHFWRUV��IURP�WKH�/LQH�3RZHU�,Q�
SXW�FRQQHFWRU�

127(
:KHQ�UHSODFLQJ�UHDU�SDQHO��UHIHU�WR�7DEOH�����IRU�WKH
FRORU�FRGHG�ZLULQJ�FRQQHFWLRQV�DW�WKH�/LQH�3RZHU�,QSXW
FRQQHFWRU�

6WHS��� 5HPRYH�ZLUHV�IURP�FKDVVLV�JURXQG�FRQQHFWLRQ�

6WHS��� /LIW�WKH�UHDU�SDQHO�DZD\�IURP�WKH�IUDPH�WR�UHPRYH�

REMOVAL AND REAR PANEL
REPLACEMENT PROCEDURES ASSEMBLY
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Back (wiring)
side of Input
Module

REAR PANEL REMOVAL AND
ASSEMBLY REPLACEMENT PROCEDURES

Bottom Screw

Side Screw (2)

Detail A

A C E

B D F

L1 G

L N

E

Pink
Violet

White
Red
Short
Brown

Green/
Yellow

Long
Blue

Brown

Short
Blue

Detail A

)LJXUH������� 5HDU�3DQHO�5HPRYDO
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���� REMOVE AND
REPLACE THE
COOLING FAN
ASSEMBLY

7KLV�SDUDJUDSK�SURYLGHV�LQVWUXFWLRQV�IRU�UHPRYLQJ�DQG�UHSODFLQJ�WKH
UHDU�SDQHO�FRROLQJ�IDQ�DVVHPEO\��7KH�UHSODFHPHQW�SURFHVV�LV�D�UHYHUVDO
RI�WKH�UHPRYDO�SURFHVV�

3UHOLPLQDU\

5HPRYH�WKH�WRS�FRYHU��SDUDJUDSK������

3URFHGXUH

6WHS��� :KLOH�VXSSRUWLQJ�WKH�IDQ�IURP�WKH�EDFNVLGH��UHPRYH�IRXU
FRUQHU�VFUHZV�DQG�SXOO�WKH�IDQ�JXDUG�VWUDLJKW�DZD\��)LJXUH
�����

6WHS��� &DUHIXOO\�OLIW�DQG�URWDWH�IDQ�DVVHPEO\�WR�JDLQ�DFFHVV�WR�WKH
IDQ�FRQQHFWRU�RQ�WKH�PRWKHUERDUG���5HPRYH�FRQQHFWRU�

6WHS��� /LIW�WKH�IDQ�DZD\�IURP�WKH�XQLW�

127(6
• 7KH�IDQ�KDV�IRXU�PHWDO�VSULQJ�PRXQWLQJ�FOLSV�WKDW

KDYH�WR�EH�UHPRYHG��5H�XVH�ZKHQ�ILWWLQJ�D�QHZ�IDQ
RU�UH�ILWWLQJ�WKH�RULJLQDO�IDQ�

• ,QVWDOO�WKH�IDQ�FRQQHFWLRQ�RQ�WKH�PRWKHUERDUG�EH�
IRUH�UHDVVHPEOLQJ�WKH�IDQ�WR�WKH�UHDU�SDQHO�

• 7KH�IDQ�JXDUG�VKRXOG�EH�FOHDQHG�DW�WKLV�WLPH��LI�QHF�
HVVDU\�

REMOVAL AND COOLING FAN
REPLACEMENT PROCEDURES ASSEMBLY

Screw (4)

Fan Guard

Fan

������,03257$17�127(
'R�QRW�UHPRYH�WKH�IDQ�MXVW
IRU�FOHDQLQJ��&OHDQ�LW�LQ
SODFH�XVLQJ�D�EUXVK�RU�D
YDFXP�FOHDQHU�

)LJXUH������� ([SORGHG�9LHZ�RI�&RROLQJ�)DQ�$VVHPEO\
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7DEOH�RI�&RQWHQWV

$�� 5)�'(7(&725�',2'(�5(3/$&(0(17�352&('85(6 ������ $��

$�� 5(3/$&(0(17�2)�'(7(&725�',2'(�)25�
02'(/��������%���5)�'(7(&725 ������������������������������������������ $��

$�� 5(3/$&(0(17�2)��;;;�5)�'(7(&7256 ��������������������������� $��

Appendix A
RF Detector Diode
Replacement Procedures



Appendix A
RF Detector Diode
Replacement Procedures

$�� RF DETECTOR DIODE
REPLACEMENT
PROCEDURES

6HULHV��������;;;�5)�'HWHFWRUV�DQG�VHULHV������;;;�5)�'HWHFWRUV
DUH�XVHG�ZLWK������$�61$��3DUDJUDSK�$���FRQWDLQV�WKH�SURFHGXUH�IRU
UHSODFLQJ�GHIHFWLYH�GHWHFWRU�GLRGHV�LQ�PRGHO��������%���5)�'HWHFWRUV�
DQG�SDUDJUDSK�$���FRQWDLQV�WKH�SURFHGXUH�IRU�UHSODFLQJ�GHWHFWRU�GLRGH
PRGXOHV�LQ�VHULHV������;;;�5)�'HWHFWRUV�

127(
0RGHOV��������1���DQG��������1���5)�'HWHFWRUV
GR�QRW�KDYH�ILHOG�UHSODFHDEOH�GHWHFWRU�GLRGHV��6HULHV
������1;;;�$XWRWHVWHUV�DOVR�GR�QRW�

5HTXLUHG�
$GMXVWPHQWV

:KHQHYHU�WKH�GHWHFWRU�GLRGH��RU�GLRGH�PRGXOH��RI
WKHVH�5)�'HWHFWRUV�LV�UHSODFHG��WKH�WZR�SRWHQWLRPH�
WHUV�WKDW�DUH�SDUW�RI�WKH�UI�GHWHFWRU�3&%�VXEDVVHP�
EO\��)LJXUHV�$���DQG�$����PXVW�EH�UHDGMXVWHG���7KH
SRWHQWLRPHWHU�UHDGMXVWPHQW�LV�GRQH�DIWHU�WKH�GHIHF�
WLYH�GLRGH�LV�UHPRYHG��EXW�EHIRUH�WKH�UHSODFHPHQW�GL�
RGH�LV�LQVWDOOHG�

7HVW�
(TXLSPHQW�
5HTXLUHG

7KH�SURFHGXUH�LQ�WKLV�DSSHQGL[�UHTXLUH�D�GLJLWDO
PXOWLPHWHU��'00��WKDW�KDV�D�GLVSOD\�UHVROXWLRQ�RI
DW�OHDVW�������GLJLWV���-RKQ�)OXNH�0RGHO�����$��RU
HTXLYDOHQW��
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$�� REPLACEMENT OF
DETECTOR DIODE FOR
MODEL 5400-71B75 RF
DETECTOR

7KH�PRGHO��������%���5)�'HWHFWRU�LV�HTXLSSHG�ZLWK�D�ILHOG�UHSODFH�
DEOH�GHWHFWRU�GLRGH��7R�UHSODFH��SURFHHG�DV�IROORZV�

6WHS�� 8QIDVWHQ�WKH�IRXU�GHWHFWRU�KRXVLQJ�WRS�FRYHU�UHWDLQ�
LQJ�VFUHZV��5HPRYH�WKH�WRS�FRYHU�

6WHS�� 8QSOXJ�WKH�GHIHFWLYH�GLRGH��)LJXUH�$����IURP�WKH
3&%�VXEDVVHPEO\�DQG�UHPRYH��

6WHS�� 6HW�SRWHQWLRPHWHU�5��IXOO\�FORFNZLVH��PD[LPXP�UH�
VLVWDQFH��

6WHS�� &RQQHFW�WKH�'00�OHDGV�EHWZHHQ�SLQV���DQG���RI�WKH
5)�GHWHFWRU�FDEOH�FRQQHFWRU��)LJXUH�$�����0HDVXUH
WKH�UHVLVWDQFH�YDOXH��ZKLFK�LV�WKH�PD[LPXP�UHVLV�
WDQFH�RI�5���DSSUR[LPDWHO\������NΩ�LV�W\SLFDO���5H�
FRUG�WKLV�YDOXH��LW�ZLOO�KHUHDIWHU�EH�UHIHUUHG�WR�DV
§57¨�

6WHS�� 2EWDLQ�WKH�§.¨�YDOXH�IURP�WKH�UHSODFHPHQW�GLRGH
FRQWDLQHU�ODEHO��)LJXUH�$�����

6WHS�� &RPSXWH�WKH�VHW�YDOXH�IRU�5��DV�IROORZV�

6WHS�� $GMXVW�5��FRXQWHUFORFNZLVH�XQWLO�WKH�'00�LQGL�
FDWHV�WKH�5�VHW�YDOXH�FDOFXODWHG�LQ�VWHS���

5�VHW��=��.�×�57

DIODE

CATHODE END

R1

R4

)LJXUH�$��� 0RGHO��������%���5)�'HWHFWRU�+RXVLQJ�/D\RXW�'LDJUDP

1

3

4

2

)LJXUH�$��� 5)�'HWHFWRU�&DEOH
&RQQHFWRU�3LQ�
2ULHQWDWLRQ

DETECTOR DIODE REPLACEMENT
MODEL 5400-71B75 RF DETECTOR APPENDIX A
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6WHS�� &RQQHFW�WKH�'00�OHDGV�EHWZHHQ�SLQ���RI�WKH�UI�GH�
WHFWRU�FDEOH�FRQQHFWRU�DQG�WKH�FDEOH�VKLHOG�

6WHS�� 2EWDLQ�WKH�§5�¨�YDOXH�IURP�WKH�UHSODFHPHQW�GLRGH
FRQWDLQHU�ODEHO�

6WHS��� $GMXVW�5��XQWLO�WKH�'00�LQGLFDWHV�WKH�§5�¨�YDOXH�
'LVFRQQHFW�WKH�'00�

6WHS��� 2ULHQW�WKH�FDWKRGH�HQG��ZKLWH�GRW��RI�WKH�UHSODFH�
PHQW�GLRGH�DV�VKRZQ�LQ�)LJXUH�$����ZKLWH�GRW�WR�
ZDUG�FHQWHUOLQH�RI�WKH�GHWHFWRU�3&%�VXEDVVHPEO\��
,QVHUW�WKH�GLRGH�LQWR�WKH�VRFNHW�RI�WKH�3&%�VXEDV�
VHPEO\�

6WHS��� 5HLQVWDOO�WKH�WRS�FRYHU��VHFXULQJ�LW�ZLWK�WKH�IRXU�UH�
WDLQLQJ�VFUHZV��7KLV�FRPSOHWHV�UHSODFHPHQW�RI�GHWHF�
WRU�GLRGH�

0

WILTRON
10 - 88

DETECTOR DIODE
K______________     
R  _____________      

5400 - 71B75

)LJXUH�$��� 5HSODFHPHQW�'LRGH�&RQWDLQHU�/DEHO

DETECTOR DIODE REPLACEMENT
APPENDIX A MODEL 5400-71B75 RF DETECTOR
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$�� REPLACEMENT OF
DIODE MODULES  FOR
SERIES 560-7XXX 
RF DETECTORS

6HULHV������;;;�5)�'HWHFWRUV�DUH�HTXLSSHG�ZLWK�D�ILHOG�UHSODFHDEOH
GLRGH�PRGXOH�WKDW�FRQWDLQV��LQ�DGGLWLRQ�WR�WKH�GHWHFWRU�GLRGH��D�WKHU�
PLVWRU��D�UHVLVWRU��DQG�WZR�FDSDFLWRUV��7R�UHSODFH��SURFHHG�DV�IROORZV�

6WHS�� 8QIDVWHQ�WKH�IRXU�GHWHFWRU�KRXVLQJ�WRS�FRYHU�UHWDLQ�
LQJ�VFUHZV��5HPRYH�WKH�WRS�FRYHU�

6WHS�� 8QIDVWHQ�WKH�WZR�UHWDLQLQJ�VFUHZV�WKDW�KROG�GRZQ
WKH�UI�GHWHFWRU�3&%�VXEDVVHPEO\��)LJXUH�$����

6WHS�� 6OLGH�WKH�FDEOH�UHWDLQHU�RXW�RI�WKH�UI�GHWHFWRU�KRXV�
LQJ�DVVHPEO\��:KHQ�WKH�FDEOH�UHWDLQHU�FOHDUV�WKH
KRXVLQJ��GLVFRQQHFW�WKH�3&%�VXEDVVHPEO\�IURP�WKH
GLRGH�PRGXOH��5HPRYH�VSULQJ�ZDVKHU�

6WHS�� 5HPRYH�ILEHUJODVV�PRGXOH�UHWDLQHU�IURP�GHWHFWRU
KRXVLQJ��7KLV�UHWDLQHU�FDQ�EH�UHPRYHG�E\�SU\LQJ�LW
RXW�XVLQJ�D�VPDOO�VFUHZGULYHU��RU�E\�SXOOLQJ�LW�RXW
XVLQJ�VKRUW��URXQG�QRVH�SOLHUV�

RETAINING SCREWS (4)
LABEL

TOP COVER

CABLE RETAINER
A1 PCB

R1

DETECTOR 
HOUSING

WSMA

GPC-7 
CONNECTOR

TYPE N 
CONNECTOR

* THE DETECTOR MAY OR MAY NOT INCLUDE THIS SHIM. 
THE SHIM IS ADDED DURING MANUFACTURE AS 
NEEDED.

A1 PCB
R 4

MODULE LEAD
RECEPTACLES (3)

MODULE RETAINER

DIODE MODULE
*SHIM

)LJXUH�$��� 6HULHV������;;;�5)�'HWHFWRUV��([SORGHG�9LHZ

DIODE MODULE REPLACEMENT
SERIES 560-7XXX RF DETECTORS APPENDIX A
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6WHS�� 5HPRYH�GLRGH�PRGXOH�IURP�UHDU�RI�FRQQHFWRU�ERG\
E\�SXOOLQJ�LW�VWUDLJKW�RXW�

6WHS�� &RQQHFW�WKH�'00�OHDGV�EHWZHHQ�SLQV���DQG���RI�WKH
5)�GHWHFWRU�FDEOH�FRQQHFWRU��)LJXUH�$�����0HDVXUH
WKH�UHVLVWDQFH�YDOXH��ZKLFK�LV�WKH�PD[LPXP�UHVLV�
WDQFH�RI�5���DSSUR[LPDWHO\������NΩ�LV�W\SLFDO���5H�
FRUG�WKLV�YDOXH��LW�ZLOO�KHUHDIWHU�EH�UHIHUUHG�WR�DV
§57¨�

6WHS�� 2EWDLQ�WKH�§.¨�YDOXH�IURP�WKH�UHSODFHPHQW�GLRGH
FRQWDLQHU�ODEHO��)LJXUH�$�����

6WHS�� &RPSXWH�WKH�VHW�YDOXH�IRU�5��DV�IROORZV�

6WHS�� $GMXVW�5��FRXQWHUFORFNZLVH�XQWLO�WKH�'00�LQGL�
FDWHV�WKH�5�VHW�YDOXH�FDOFXODWHG�LQ�VWHS���

6WHS��� &RQQHFW�WKH�'00�OHDGV�EHWZHHQ�SLQ���RI�WKH�UI�GH�
WHFWRU�FDEOH�FRQQHFWRU�DQG�WKH�FDEOH�VKLHOG�

6WHS��� 2EWDLQ�WKH�§5�¨�YDOXH�IURP�WKH�UHSODFHPHQW�GLRGH
FRQWDLQHU�ODEHO�DQG�DGMXVW�5��XQWLO�WKH�'00�LQGL�
FDWHV�WKLV�YDOXH��'LVFRQQHFW�WKH�'00�

6WHS��� 2ULHQW�GHWHFWRU�KRXVLQJ�QRUPDOO\��)LJXUH�$�����,Q�
VHUW�UHSODFHPHQW�GLRGH�PRGXOH�LQWR�UHDU�RI�FRQQHF�
WRU�ERG\�VR�WKDW�FHQWHU�OHDG�LV�RQ�WRS�

6WHS��� 2ULHQW�VSULQJ�ZDVKHU�VR�WKDW�WKH�WZR�FXUYHG�IODQJHV
SRLQW�WRZDUG�WKH�UHDU�RI�WKH�GHWHFWRU�KRXVLQJ�DQG
DUH�SRVLWLRQHG�KRUL]RQWDOO\��L�H�����RªFORFN�DQG
��RªFORFN�SRVLWLRQV��

6WHS��� ,QVHUW�ILEHUJODVV�PRGXOH�UHWDLQHU�EHWZHHQ�WKH�UH�
SODFHPHQW�GLRGH�PRGXOH�DQG�VSULQJ�ZDVKHU��3XVK
GRZQ�RQ�UHWDLQHU�XQWLO�IXOO\�VHDWHG�

5�VHW��=��.�×�57

1

3

4

2

)LJXUH�$��� 5)�'HWHFWRU�&DEOH
&RQQHFWRU�3LQ�
2ULHQWDWLRQ

0

WILTRON
560-A-7219A

DETECTOR DIODE
K______________     
R       ___________      

560-C-24441 to 20 GHz
560-A-7219A to 26.5 GHz

)LJXUH�$��� 5HSODFHPHQW�'LRGH�0RGXOH
&RQWDLQHU�/DEHO

DIODE MODULE REPLACEMENT
APPENDIX A SERIES 560-7XXX RF DETECTORS
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6WHS��� 2ULHQW�3&%�VXEDVVHPEO\�QRUPDOO\�DV�VKRZQ�LQ�)LJ�
XUH�$���DQG�LQVHUW�LQWR�GHWHFWRU�KRXVLQJ�VR�WKDW
OHDGV�IURP�UHSODFHPHQW�GLRGH�PRGXOH�PDWH�ZLWK�FRQ�
QHFWRUV�RQ�3&%�VXEDVVHPEO\�

6WHS��� ,QVHUW�FDEOH�UHWDLQHU�LQWR�VORW�LQ�GHWHFWRU�KRXVLQJ�

6WHS��� )DVWHQ�3&%�VXEDVVHPEO\�LQWR�GHWHFWRU�KRXVLQJ�XV�
LQJ�WZR�UHWDLQLQJ�VFUHZV�

6WHS��� 5HLQVWDOO�WKH�WRS�FRYHU��VHFXULQJ�LW�ZLWK�WKH�IRXU�UH�
WDLQLQJ�VFUHZV��7KLV�FRPSOHWHV�UHSODFHPHQW�RI�GHWHF�
WRU�GLRGH�PRGXOH�
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