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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�
,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\�



Safety Symbols

7R�SUHYHQW�WKH�ULVN�RI�SHUVRQDO�LQMXU\�RU�ORVV�UHODWHG�WR�HTXLSPHQW�PDO�
IXQFWLRQ��$15,768�&RPSDQ\�XVHV�WKH�IROORZLQJ�V\PEROV�WR�LQGLFDWH
VDIHW\�UHODWHG�LQIRUPDWLRQ��)RU�\RXU�RZQ�VDIHW\��SOHDVH�UHDG�WKH�LQIRU�
PDWLRQ�FDUHIXOO\�BEFORE�RSHUDWLQJ�WKH�HTXLSPHQW�

Symbols used in manuals

DANGER 7KLV�LQGLFDWHV�D�YHU\�GDQJHURXV�SURFHGXUH�WKDW�FRXOG�UHVXOW�LQ�VHULRXV
LQMXU\�RU�GHDWK�LI�QRW�SHUIRUPHG�SURSHUO\�

WARNING 7KLV�LQGLFDWHV�D�KD]DUGRXV�SURFHGXUH�WKDW�FRXOG�UHVXOW�LQ�VHULRXV�LQ�
MXU\�RU�GHDWK�LI�QRW�SHUIRUPHG�SURSHUO\�

CAUTION 7KLV�LQGLFDWHV�D�KD]DUGRXV�SURFHGXUH�RU�GDQJHU�WKDW�FRXOG�UHVXOW�LQ
OLJKW�WR�VHYHUH�LQMXU\��RU�ORVV�UHODWHG�WR�HTXLSPHQW�PDOIXQFWLRQ��LI
SURSHU�SUHFDXWLRQV�DUH�QRW�WDNHQ�

Safety Symbols Used on Equipment and in Manuals
�6RPH�RU�DOO�RI�WKH�IROORZLQJ�ILYH�V\PEROV�PD\�RU�PD\�QRW�EH�XVHG�RQ�DOO�$15,768�HTXLSPHQW��,Q�DGGLWLRQ�
WKHUH�PD\�EH�RWKHU�ODEHOV�DWWDFKHG�WR�SURGXFWV�WKDW�DUH�QRW�VKRZQ�LQ�WKH�GLDJUDPV�LQ�WKLV�PDQXDO��

7KH�IROORZLQJ�VDIHW\�V\PEROV�DUH�XVHG�LQVLGH�RU�RQ�WKH�HTXLSPHQW�QHDU
RSHUDWLRQ�ORFDWLRQV�WR�SURYLGH�LQIRUPDWLRQ�DERXW�VDIHW\�LWHPV�DQG�RS�
HUDWLRQ�SUHFDXWLRQV��(QVXUH�WKDW�\RX�FOHDUO\�XQGHUVWDQG�WKH�PHDQLQJV
RI�WKH�V\PEROV�DQG�WDNH�WKH�QHFHVVDU\�SUHFDXWLRQV�BEFORE�RSHUDWLQJ
WKH�HTXLSPHQW�

7KLV�LQGLFDWHV�D�SURKLELWHG�RSHUDWLRQ��7KH�SURKLELWHG�RSHUDWLRQ�LV�LQGL�
FDWHG�V\PEROLFDOO\�LQ�RU�QHDU�WKH�EDUUHG�FLUFOH�

7KLV�LQGLFDWHV�D�FRPSXOVRU\�VDIHW\�SUHFDXWLRQ��7KH�UHTXLUHG�RSHUDWLRQ
LV�LQGLFDWHG�V\PEROLFDOO\�LQ�RU�QHDU�WKH�FLUFOH�

7KLV�LQGLFDWHV�ZDUQLQJ�RU�FDXWLRQ��7KH�FRQWHQWV�DUH�LQGLFDWHG�V\PEROL�
FDOO\�LQ�RU�QHDU�WKH�WULDQJOH�

7KLV�LQGLFDWHV�D�QRWH��7KH�FRQWHQWV�DUH�GHVFULEHG�LQ�WKH�ER[�

7KHVH�LQGLFDWH�WKDW�WKH�PDUNHG�SDUW�VKRXOG�EH�UHF\FOHG�
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$OZD\V�UHIHU�WR�WKH�RSHUDWLRQ�PDQXDO�ZKHQ�ZRUNLQJ�QHDU�ORFDWLRQV�DW
ZKLFK�WKH�DOHUW�PDUN��VKRZQ�RQ�WKH�OHIW��LV�DWWDFKHG��,I�WKH�RSHUDWLRQ�
HWF���LV�SHUIRUPHG�ZLWKRXW�KHHGLQJ�WKH�DGYLFH�LQ�WKH�RSHUDWLRQ�PDQXDO�
WKHUH�LV�D�ULVN�RI�SHUVRQDO�LQMXU\��,Q�DGGLWLRQ��WKH�HTXLSPHQW�SHUIRUP�
DQFH�PD\�EH�UHGXFHG�
0RUHRYHU��WKLV�DOHUW�PDUN�LV�VRPHWLPHV�XVHG�ZLWK�RWKHU�PDUNV�DQG�GH�
VFULSWLRQV�LQGLFDWLQJ�RWKHU�GDQJHUV�

  WARNING  

:KHQ�VXSSO\LQJ�SRZHU�WR�WKLV�HTXLSPHQW��FRQQHFW�WKH�DFFHVVRU\���SLQ
SRZHU�FRUG�WR�D���SLQ�JURXQGHG�SRZHU�RXWOHW��,I�D�JURXQGHG���SLQ�RXWOHW
LV�QRW�DYDLODEOH��XVH�D�FRQYHUVLRQ�DGDSWHU�DQG�JURXQG�WKH�JUHHQ�ZLUH��RU
FRQQHFW�WKH�IUDPH�JURXQG�RQ�WKH�UHDU�SDQHO�RI�WKH�HTXLSPHQW�WR�JURXQG�
,I�SRZHU�LV�VXSSOLHG�ZLWKRXW�JURXQGLQJ�WKH�HTXLSPHQW��WKHUH�LV�D�ULVN�RI
UHFHLYLQJ�D�VHYHUH�RU�IDWDO�HOHFWULF�VKRFN�

  WARNING  

7KLV�HTXLSPHQW�FDQ�QRW�EH�UHSDLUHG�E\�WKH�RSHUDWRU��DO NOT�DWWHPSW
WR�UHPRYH�WKH�HTXLSPHQW�FRYHUV�RU�WR�GLVDVVHPEOH�LQWHUQDO�FRPSRQHQWV�
2QO\�TXDOLILHG�VHUYLFH�WHFKQLFLDQV�ZLWK�D�NQRZOHGJH�RI�HOHFWULFDO�ILUH
DQG�VKRFN�KD]DUGV�VKRXOG�VHUYLFH�WKLV�HTXLSPHQW��7KHUH�DUH�KLJK�YROW�
DJH�SDUWV�LQ�WKLV�HTXLSPHQW�SUHVHQWLQJ�D�ULVN�RI�VHYHUH�LQMXU\�RU�IDWDO
HOHFWULF�VKRFN�WR�XQWUDLQHG�SHUVRQQHO��,Q�DGGLWLRQ��WKHUH�LV�D�ULVN�RI�GDP�
DJH�WR�SUHFLVLRQ�FRPSRQHQWV�

  WARNING  

Repair

For Safety

8VH�WZR�RU�PRUH�SHRSOH�WR�OLIW�DQG�PRYH�WKLV�HTXLSPHQW��RU�XVH�DQ
HTXLSPHQW�FDUW��7KHUH�LV�D�ULVN�RI�EDFN�LQMXU\��LI�WKLV�HTXLSPHQW�LV�OLIWHG
E\�RQH�SHUVRQ�

  WARNING  
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&RQWDLQV�LQIRUPDWLRQ�IRU�WKH�LQLWLDO�LQVSHFWLRQ�DQG�SUHSDUDWLRQ�RI�WKH������$�V\VWHP��([SODLQV
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SDQHO�*3,%�FRQQHFWRUV�DQG�RWKHU�LQSXW�RXWSXW�FRQQHFWRUV��

&KDSWHU���¦�)URQW�3DQHO�2SHUDWLRQ
'HVFULEHV�WKH�IURQW�SDQHO�FRQWUROV�DQG�FRQQHFWRUV�RI�WKH������$�DQG�WKH�PHQXV�DVVRFLDWHG�ZLWK�WKH
IURQW�SDQHO�NH\V��([SODLQV�WKH�PHDVXUHPHQW�VFUHHQ�GLVSOD\�DQG�DQQRWDWLRQ�DQG�GHVFULEHV�WKH�RYHU�
DOO�RSHUDWLRQ�RI�WKH�V\VWHP�XVLQJ�WKHVH�FRQWUROV��PHQXV�DQG�GLVSOD\��7KLV�FKDSWHU�DOVR�FRQWDLQV�DQ
RSHUDWLRQDO�FKHFNRXW�SURFHGXUH�DQG�D�OLVWLQJ�RI�HUURU�FRGHV�

&KDSWHU�����0HDVXUHPHQWV
&RQWDLQV�GHWDLOHG�SURFHGXUHV�IRU�SHUIRUPLQJ�WUDQVPLVVLRQ�DQG�UHWXUQ�ORVV��DEVROXWH�SRZHU��DOWHU�
QDWH�VHWXS��DQG�UDWLR�PHDVXUHPHQWV�

&KDSWHU�����*3,%�3URJUDPPLQJ
&RQWDLQV�JHQHUDO�DQG�SURGXFW�VSHFLILF�LQIRUPDWLRQ�FRQFHUQLQJ�SURJUDPPLQJ�WKH������$�YLD�WKH
,(((�����%XV��*3,%��

$SSHQGL[�$���3HUIRUPDQFH�6SHFLILFDWLRQV
3URYLGHV�GHWDLOHG�SHUIRUPDQFH�VSHFLILFDWLRQV�IRU�WKH������$�6FDODU�0HDVXUHPHQW�6\VWHP�
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Chapter 1
General Informat ion

��� SCOPE OF THE MANUAL 7KLV�PDQXDO�SURYLGHV�JHQHUDO��LQVWDOODWLRQ��RSHUDWLRQ��PHDVXUHPHQW��DQG
SURJUDPPLQJ�LQIRUPDWLRQ�IRU�WKH�0RGHO������$�6FDODU�1HWZRUN�$QD�
O\]HU��)LJXUH������

��� INTRODUCTION 7KLV�FKDSWHU�SURYLGHV�LQIRUPDWLRQ�DERXW�WKH�HTXLSPHQW�LGHQWLILFDWLRQ
QXPEHU��SHUIRUPDQFH�VSHFLILFDWLRQV��DQG�RSWLRQV�

��� IDENTIFICATION
NUMBER

$OO�$15,768�LQVWUXPHQWV�DUH�DVVLJQHG�D�XQLTXH�QXPHULF�VL[�GLJLW�,'
QXPEHU��VXFK�DV����������6RPH�PRGHOV�DOVR�LQFOXGH�DQ�DOSKDEHWLF�SUH�
IL[��IRU�H[DPSOH��.���������7KH������$�,'�QXPEHU�LV�DIIL[HG�WR�WKH
UHDU�SDQHO��3OHDVH�XVH�WKH�FRPSOHWH�,'�QXPEHU�ZKHQ�RUGHULQJ�SDUWV�RU
FRUUHVSRQGLQJ�ZLWK�$15,768�&XVWRPHU�6HUYLFH�GHSDUWPHQW�

��� RELATED MANUALS 7KLV�PDQXDO�LV�RQH�RI�D�WZR�PDQXDO�VHW�WKDW�FRQVLVWV�RI�DQ�2SHUDWLQJ
0DQXDO��20��DQG�D�0DLQWHQDQFH�0DQXDO��00���7KH�$15,768�SDUW
QXPEHU�IRU�WKH�0DLQWHQDQFH�0DQXDO�LV�������������

%RWK�RI�WKHVH�PDQXDOV�DUH�DYDLODEOH�RQ�&'�520�DV�$GREH�$FUREDW70
�
�SGI��ILOHV��7KH�ILOHV�FDQ�EH�YLHZHG�XVLQJ�WKH�$GREH�$FUREDW�5HDG�
HU70��D�IUHH�SURJUDP�WKDW�LV�DOVR�DYDLODEOH�RQ�WKH�&'�520��)RU�SULFH
DQG�DYDLODELOLW\��FRQWDFW�$15,768�&XVWRPHU�6HUYLFH�E\�SKRQH�DW�����
���������RU�YLD�RXU�LQWHUQHW�KRPH�SDJH�DW�KWWS�??ZZZ�DQULWVXZLO�
WURQ�FRP�

��� NETWORK ANALYSIS
DESCRIPTION

1HWZRUN�DQDO\VLV�FRQVLVWV�RI�FKDUDFWHUL]DWLRQ�WKURXJK�WKH�PHDVXUHPHQW
RI�WKH�GHYLFH�WUDQVPLVVLRQ�DQG�LPSHGDQFH�FKDUDFWHULVWLFV�DV�D�IXQFWLRQ�RI
IUHTXHQF\��,W�LQFOXGHV�WKH�PHDVXUHPHQW�RI�LQSXW�PDWFK��RXWSXW�PDWFK�
IRUZDUG�WUDQVPLVVLRQ��DQG�UHYHUVH�WUDQVPLVVLRQ��(DFK�RI�WKHVH�SDUDPH�
WHUV�LV�D�FRPSOH[�TXDQWLW\�FRQVLVWLQJ�RI�PDJQLWXGH�DQG�SKDVH�

$�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$ªV��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�

���
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56100A SCALAR NETWORK
ANALYZER DESCRIPTION

7KH�0RGHO������$��VKRZQ�LQ�)LJXUH������SUHFHGLQJ�SDJH���LV�D�VFDODU�QHW�
ZRUN�DQDO\]HU�WKDW�KDV�D�IUHTXHQF\�UDQJH�RI����0+]�WR�����*+]��GHSHQG�
LQJ�RQ�WKH�H[WHUQDO�WHVW�FRPSRQHQWV�DQG�IUHTXHQF\�VRXUFHV�XVHG��$Q�H[�
WHUQDO�VLJQDO�VRXUFH�LV�QRUPDOO\�UHTXLUHG�IRU�RSHUDWLRQ�RI�WKH������$��

��� MEASUREMENT
SYSTEM OVERVIEW

:LWK�WKH�DGGLWLRQ�RI�D�SURJUDPPDEOH�VLJQDO�VRXUFH��WKH������$�EHFRPHV
DQ�DXWRPDWHG�WUDQVPLVVLRQ��UHWXUQ�ORVV��6:5���DQG�SRZHU�PHDVXUHPHQW
V\VWHP��)RU�H[DPSOH��ZLWK�WKH�DSSURSULDWH�WHVW�FRPSRQHQWV�DQG�DQ�$1�
5,768�V\QWKHVL]HU��WKH������$�ZLOO�RSHUDWH�RYHU�WKH����0+]�WR����*+]
UDQJH�IURP�D�VLQJOH�FRD[LDO�WHVW�SRUW��6WDQGDUG�DQG�FXVWRP�ZDYHJXLGH
FRPSRQHQWV�DUH�DYDLODEOH�WR�����*+]��7KH������$�SURYLGHV�IXOO\�DQQR�
WDWHG�GLVSOD\V�RI�WHVW�GDWD�DQG�PHDVXUHPHQW�SDUDPHWHUV�DV�VKRZQ�LQ�)LJ�
XUH�����

8QGHU�LQWHUQDO�PLFURSURFHVVRU�FRQWURO��QR�H[WHUQDO�FRQWUROOHU�UH�
TXLUHG���WKH������$�QRUPDOL]HV�DQG�VLPXOWDQHRXVO\�GLVSOD\V�DQ\�WZR
VLJQDOV�WKDW�DUH�LQSXW�RQ�FKDQQHOV�$��%��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\SLFDOO\�OHVV
WKDQ�¥���G%P��SURYLGLQJ�D����G%��RU�JUHDWHU��G\QDPLF�UDQJH�IRU�PRVW
DSSOLFDWLRQV�

.H\������$�IHDWXUHV�LQFOXGH�

$XWRPDWLF�PHDVXUHPHQWV�DQG�KDUG�FRS\�RXWSXW�ZLWKRXW�D�FRQ�
WUROOHU�
$FFXUDWH�PHDVXUHPHQWV�IURP����0+]�WR�����*+]�
1LQH�VWRUHG�VHWXSV�WR�HOLPLQDWH�VHW�XS�WLPH�
&XUVRUV��PDUNHUV��DQG�OLPLW�OLQHV�WR�LPSURYH�SURGXFWLYLW\�

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

MEASUREMENT SYSTEM GENERAL
OVERVIEW INFORMATION
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&RPSOHWH��DQQRWDWHG��VWHS�E\�VWHS�QRUPDOL]DWLRQ�DQG�PHDVXUH�
PHQW�SURFHGXUHV�
)RXU�PHDVXUHPHQW�LQSXWV�
/RZ�FRVW�

��� NORMALIZATION AND
MEASUREMENT

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

'XULQJ�QRUPDOL]DWLRQ��SURFHGXUDO�JXLGDQFH�LV�DXWRPDWLFDOO\�SURYLGHG
IRU�WUDQVPLVVLRQ�DQG�UHWXUQ�ORVV�PHDVXUHPHQWV��)RU�D�UHWXUQ�ORVV�WHVW�
D���G%�UHIHUHQFH�LV�HVWDEOLVKHG�E\�FRQQHFWLQJ�DQ�RSHQ��WKHQ�D�VKRUW��WR
WKH�6:5�$XWRWHVWHU�WHVW�SRUW��7KH�QRUPDOL]DWLRQ�GDWD�DUH�WDNHQ�LQGH�
SHQGHQW�RI�VHQVLWLYLW\�VHWWLQJV�DW�WKH�QXPEHU�RI�SRLQWV�VHOHFWHG��ZLWK
�����G%�UHVROXWLRQ��DQG�VWRUHG�LQ�PHPRU\�IRU�FRUUHFWLRQ�RI�WHVW�GDWD�RU
IRU�UHFDOO��)XUWKHUPRUH��DQ�DOJRULWKP�LQWHUSRODWHV�EHWZHHQ�GDWD�SRLQWV
WR�KROG�LQWHUSRODWHG�WHVW�GDWD�DFFXUDF\�XVXDOO\�WR�ZLWKLQ�±����G%��2QFH
WKH������$�KDV�EHHQ�QRUPDOL]HG�DFURVV�D�XVHU�VHOHFWHG�IUHTXHQF\
UDQJH��PHDVXUHPHQWV�FDQ�EH�PDGH�RYHU�DQ\�SRUWLRQ�RI�WKH�UDQJH�ZLWK�
RXW�UHQRUPDOL]DWLRQ��6HW�XS�WLPH�LV�JUHDWO\�UHGXFHG�E\�VWRULQJ�SDUDPH�
WHUV�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¨�DGMXVWPHQWV�RI
WKH�WHVW�GHYLFH��

>>

1 2

1

A B

)LJXUH����� 7\SLFDO������$�7HVW�6HWXS

GENERAL NORMALIZATION AND
INFORMATION MEASUREMENT
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��� 56100A OM CURSORS,
MARKERS, AND LIMIT
LINES

7KH������$�KDV�DQ�H[WHQVLYH�QXPEHU�RI�FXUVRU�IXQFWLRQV�DYDLODEOH�
7KHVH�FXUVRU�IXQFWLRQV�DUH�LQ�DGGLWLRQ�WR�WKH�HLJKW�PDUNHUV�DYDLODEOH
IURP�WKH�$15,768�6RXUFH��7KH������$�FRPPXQLFDWHV�ZLWK�WKH�VLJQDO
VRXUFH�WKURXJK�D�GHGLFDWHG�*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�IUH�
TXHQF\��(DFK�VHJPHQW�RI�WKH�OLPLW�OLQH�LV�QXPHULFDOO\�LGHQWLILHG�GXULQJ
HQWU\�

���� 56100A OM
AVERAGING AND
SMOOTHING

: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�SHUIRUPHG�E\�UHGXFLQJ�EDQGZLGWK��UDWKHU�WKDQ�E\�DYHUDJ�
LQJ�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
DYHUDJLQJ�DUH�VHOHFWHG��WKH�WUDFH�XSGDWH�WLPH�LV�DXWRPDWLFDOO\�DG�
MXVWHG�

���� 56100A
MEASUREMENT
ACCURACY

7KH�UHWXUQ�ORVV�DFFXUDF\�RI�WKH������$�LV�ODUJHO\�DWWULEXWDEOH�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�GLUHFWLY�
LW\�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�SURGXFLQJ
DGDSWHUV��WKH�$15,768�������&���&RQYHUWDEOH�$XWRWHVWHU�WHVWV�60$�
����PP�RU�.�&RQQHFWRU�GHYLFHV�XVLQJ�HLWKHU�PDOH�RU�IHPDOH�WHVW�SRUW
KHDGV��:KHQ�WKH�*3&���WHVW�SRUW�LV�VHOHFWHG��WKH�ORZHVW�UHIOHFWLRQ�DGDSW�
HUV�REWDLQDEOH�DUH�RIIHUHG�LQ�7\SH�1�DQG�:60$��ZKLFK�LV�RSWLPL]HG�IRU
WHVWLQJ�60$�GHYLFHV�

7KH�DFFXUDF\�RI�D�WUDQVPLVVLRQ�ORVV��JDLQ��RU�SRZHU�PHDVXUHPHQW�LV�DI�
IHFWHG�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�$15,768�6:5�DXWRWHVWHUV�DQG�GHWHFWRUV��6HH�WKH������$���$SSOL�
FDWLRQV�1RWH��$15,768�3DUW�1XPEHU��������������IRU�PRUH�LQIRUPD�
WLRQ�RQ�UHWXUQ�ORVV�DFFXUDF\��$�IUHH�WHFKQLFDO�VHPLQDU�LV�DYDLODEOH�FRY�
HULQJ�PHDVXUHPHQW�DFFXUDF\�LPSURYHPHQW��

 56100A OM CURSORS, MARKERS, GENERAL
AND LIMIT LINES INFORMATION
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'HWHFWRU�LQSXWV�DUH�$XWR�]HURHG��7KLV�SURYLGHV�!���G%�G\QDPLF�UDQJH
E\�XVLQJ�DQ�$&�PRGXODWLRQ�F\FOH�GXULQJ�WKH�VZHHS�UH�WUDFH¦�WKHUHE\
HOLPLQDWLQJ�XQZDQWHG�QRLVH�IURP�WKH�PHDVXUHPHQW��6LQFH�WKH�$1�
5,768�V\QWKHVL]HG�VZHHS�JHQHUDWRUV�KDYH�YHU\�ORZ�KDUPRQLFV�DQG
VSXULRXV��ILOWHUV�DQG�IUHTXHQF\�FRQYHUVLRQ�GHYLFHV�VXFK�DV�UHFHLYHUV
DQG�PL[HUV�DUH�WHVWHG�ZLWK�YHU\�KLJK�DFFXUDF\�DQG�G\QDPLF�UDQJH��([�
FHOOHQW�5)�GHWHFWRU�UHWXUQ�ORVV��ORZ�6:5��FKDUDFWHULVWLFV�HQVXUH�DFFX�
UDWH�PHDVXUHPHQW�FKDUDFWHUL]DWLRQ�

���� RECOMMENDED
SIGNAL SOURCES

7KHUH�DUH�PDQ\�DGYDQWDJHV�LQ�VHOHFWLQJ�DQ�$15,768�V\QWKHVL]HU�IRU
XVH�ZLWK�WKH������$��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�

���� STORED TEST
CONFIGURATION
SETUPS

6HW�XS�WLPH�LV�UHGXFHG�VXEVWDQWLDOO\�E\�VWRULQJ�XS�WR�QLQH�IURQW�SDQHO�VHW�
XSV��IRXU�RI�ZKLFK�LQFOXGH�WKH�DVVRFLDWHG�FDOLEUDWLRQ�GDWD��$�XQLTXH�SUH�
YLHZ�IHDWXUH�DOORZV�VWRUHG�VHWXS�SDUDPHWHUV�WR�EH�UHYLHZHG�EHIRUH�UHFDOO�
LQJ�RU�VWRULQJ�D�QHZ�VHWXS�LQ�WKH�PHPRU\�ORFDWLRQ��7KH�VWRUHG�GDWD�DUH
EDFNHG�E\�D�EDWWHU\�ZLWK�DQ�HVWLPDWHG����\HDU�OLIH�

���� GPIB COMPATIBILITY 7KH�LPSOHPHQWDWLRQ�RI�WKH�,(((�����*HQHUDO�3XUSRVH�,QWHUIDFH�%XV
�*3,%��LV�VWDQGDUG�RQ�WKH������$�DQG�SURYLGHV�UHPRWH�FRQWURO�RI�DOO�IURQW�
SDQHO�IXQFWLRQV�H[FHSW�SRZHU�RQ�RII�DQG�&57�LQWHQVLW\��7KLV�PRGH�RI�RS�
HUDWLRQ�LV�H[SODLQHG�DQG�GHVFULEHG�LQ�&KDSWHU����5HPRWH��*3,%��2SHUD�
WLRQ��7KH�KLJK�VSHHG�GDWD�WUDQVIHU�FDSDELOLW\�RI�WKLV�PRGH�FDQ�EH�XVHG�WR
WUDQVIHU�PHDVXUHPHQW�GDWD�WR�WKH�KRVW�FRPSXWHU�IRU�IXUWKHU�SURFHVVLQJ�
WKLV�FDSDELOLW\�LV�HVSHFLDOO\�XVHIXO�LQ�PDQXIDFWXULQJ�HQYLURQPHQWV�ZKHUH
DUFKLYLQJ�RI�GDWD�LV�UHTXLUHG�

���� OPTIONS 7KH������$�KDV�WKH�IROORZLQJ�RSWLRQV�DYDLODEOH�

2SWLRQ����5DFN�0RXQW�
2SWLRQ�����)URQW�3DQHO�&RYHU
2SWLRQ�����)URQW�0RXQWHG�+DQGOHV
2SWLRQ�����3RUWDEOH�3ULQWHU

GENERAL RECOMMENDED
INFORMATION SIGNAL SOURCES
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���� ADDITIONAL
EQUIPMENT
REQUIRED

7UDQVPLVVLRQ�PHDVXUHPHQWV�UHTXLUH�D�VXLWDEOH�5)�'HWHFWRU�IRU�XVH�ZLWK
WKH������$��5HIOHFWLRQ�PHDVXUHPHQWV�UHTXLUH�DQ�$15,768�6:5
$XWRWHVWHU�

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�WKDW�YDULHV�LQ
SURSRUWLRQ�WR�UHIOHFWLRQV�IURP�WKH�WHVW�GHYLFH�FRQ�
QHFWHG�WR�WKH�WHVW�SRUW��2SWLRQDO�H[WHQGHU�FDEOHV�FDQ
EH�XVHG�ZLWKRXW�GHJUDGDWLRQ�LQ�SHUIRUPDQFH��3DUW
QXPEHUV�DQG�VSHFLILFDWLRQV�IRU�$15,768�����VHULHV
6:5�$XWRWHVWHUV�DUH�OLVWHG�LQ�7DEOH������

5)�'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�6FKRWWN\�GLRGHV�SUR�
YLGH�¥���G%P�VHQVLWLYLW\��2SWLRQDO�H[WHQGHU�FDEOHV
FDQ�EH�XVHG�ZLWKRXW�GHJUDGDWLRQ�LQ�SHUIRUPDQFH�
3DUW�QXPEHUV�DQG�VSHFLILFDWLRQV�IRU�$15,768����
VHULHV�5)�'HWHFWRUV�DUH�OLVWHG�LQ�7DEOH�����

���� ACCESSORIES 5)�&RPSRQHQWV��FDEOHV�DQG�RWKHU�DFFHVVRULHV�XVHG�ZLWK�WKH������$�DUH
DYDLODEOH�IURP�$15,768��&DEOH�DFFHVVRULHV�DUH�OLVWHG�UHIHUHQFHG�LQ
SDUDJUDSKV�������WKURXJK�������EHORZ�

3DUW�QXPEHUV�DQG�VSHFLILFDWLRQV�IRU�2SHQ�6KRUWV��7HUPLQDWLRQV�
$GDSWHUV��$LU�/LQHV��DQG�RWKHU�5)�PHDVXUHPHQW�FRPSRQHQWV�XVHG
ZLWK�WKH������$�DUH�FRQWDLQHG�LQ�WKH�$15,768�FDWDORJ��7KHVH�FRPSR�
QHQWV�DUH�DYDLODEOH�ZLWK�WKH�FRQQHFWRU�W\SHV�OLVWHG�EHORZ��&RQWDFW
\RXU�$15,768�UHSUHVHQWDWLYH�IRU�IXUWKHU�LQIRUPDWLRQ�

*3&��
.�0DOH
.�)HPDOH
1�0DOH
1�)HPDOH
:60$�0DOH
:60$�)HPDOH
9�0DOH
9�)HPDOH
:DYHJXLGH�6:5�$XWRWHVWHUV�DQG�'HWHFWRUV

OPTIONS, GENERAL
INFORMATION
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([WHQGHU�
&DEOHV

([WHQGHU�FDEOHV�FDQ�EH�XVHG�EHWZHHQ�WKH�6:5
$XWRWHVWHU�RU�GHWHFWRU�DQG�WKH������$��8VH�RI�WKHVH
FDEOHV�DOORZV�PHDVXUHPHQWV�WR�EH�PDGH�XS�WR�����
IHHW�IURP�WKH������$��6WDQGDUG�H[WHQVLRQ�FDEOHV�DUH
OLVWHG�EHORZ��&RQWDFW�$15,768�IRU�RWKHU�OHQJWKV�

Model Cable Length 

800-109 7.6m  (25 ft)

800-110 15.2m  (50 ft)

800-111 30.5m  (100 ft)

800-112 61m  (200 ft)

$GDSWHU
&DEOHV

7KH�������%;�$GDSWHU�FDEOH�LV�XVHG�WR�FRQQHFW�WR�D
FDOLEUDWLRQ�GF�VRXUFH�GXULQJ�WKH�SHUIRUPDQFH��YHULIL�
FDWLRQ�DQG�FDOLEUDWLRQ�SURFHGXUHV�IRU�WKH������$�
7KH�������%;�$GDSWHU�FDEOH�LV�XVHG�ZLWK�WKH
�����$�LQ�WKH�9ROW�0RGH�RSHUDWLQJ�PRGH��7KH
OHQJWK�RI�WKHVH�FDEOHV�LV����P����IW���&DEOH�SDUW�QXP�
EHUV�DUH�

Model Connector

560-10BX BNC Male

560-10BX-1 SMA Male

560-10BX-2 BNC Male

562-15BX BNC Male

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

Model Usage

806-13 ANRITSU 56100A to HP 8350B, 8340B

806-14 ANRITSU 56100A to HP 8620C

GENERAL ACCESSORIES
INFORMATION
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*3,%�&DEOHV *3,%�FDEOHV�DUH�XVHG�WR�LQWHUFRQQHFW�WKH������$�ZLWK
DQ�H[WHUQDO�FRPSXWHU�FRQWUROOHU��D�SORWWHU��RU�RWKHU�LQ�
VWUXPHQWV�FRQQHFWHG�WR�WKH�*3,%��7KH�SDUW�QXPEHUV
IRU�VWDQGDUG�FDEOH�OHQJWKV�DUH�

Model Cable Length 

2100-1 1m  (3.3 ft)

2100-2 2m  (6.6 ft)

2100-4 4m  (13.2 ft)

2100-5 0.5m  (1.65 ft)

2WKHU
$FFHVVRULHV

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

$�FDUU\LQJ�FDVH�IRU�WKH�5)�FRPSRQHQWV
$�WUDQVLW�FDVH�IRU�WKH������$

���� PERFORMANCE
SPECIFICATIONS

3HUIRUPDQFH�VSHFLILFDWLRQV�IRU�WKH������$�DUH�SURYLGHG�LQ�$SSHQGL[�$�

���� SYSTEM RF
COMPONENTS 

7KH�6HULHV������;;;;�6:5�$XWRWHVWHUV�DQG�6HULHV������;;;�5)
'HWHFWRUV�DUH�WKH�PHDVXUHPHQW�FRPSRQHQWV�PRVW�FRPPRQO\�XVHG�ZLWK
WKH������$��

)RU�PHDVXUHPHQWV�EHORZ�����*+]��6HULHV�������;;;;�6:5
$XWRWHVWHUV�DQG�6HULHV�������;;;�5)�'HWHFWRUV�DOVR�PD\�EH�XVHG
ZLWK�WKH������$��

���� 560 SERIES SWR
AUTOTESTERS
(SPECIFICATIONS)

7KH�$15,768�6:5�$XWRWHVWHUV�LQWHJUDWH�LQ�RQH�VPDOO�SDFNDJH�D�EURDG�
EDQG��KLJK�GLUHFWLYLW\�EULGJH��D�GHWHFWRU��D�ORZ�UHIOHFWLRQ�WHVW�SRUW�FRQQHF�
WRU��D�UHIHUHQFH�WHUPLQDWLRQ��DQG�D�FRQQHFWLQJ�FDEOH��7KH�RXWSXW�RI�WKH
6:5�$XWRWHVWHU�LV�D�GHWHFWHG�VLJQDO��YDU\LQJ�LQ�SURSRUWLRQ�WR�UHIOHFWLRQV
IURP�WKH�WHVW�GHYLFH�FRQQHFWHG�WR�WKH�WHVW�SRUW�

2SWLRQDO�H[WHQGHU�FDEOHV�FDQ�EH�XVHG�ZLWK�WKHVH�XQLWV�ZLWKRXW�GHJUD�
GDWLRQ�LQ�SHUIRUPDQFH��7KH�SUHFDXWLRQV�IRU�XVLQJ�WKHVH�FRPSRQHQWV
DUH�GHVFULEHG�LQ�SDUDJUDSK�������7KH�6:5�DXWRWHVWHUV�LQ�WKLV�VHULHV
RSHUDWH�IURP����0+]�WR����*+]��7DEOHV�����DQG�������7KH�SHUIRUPDQFH
YHULILFDWLRQ�SURFHGXUHV�IRU�6:5�$XWRWHVWHUV�DUH�FRQWDLQHG�LQ�WKH�6H�
ULHV�����$XWRWHVWHUV�2SHUDWLRQ�DQG�0DLQWHQDQFH�0DQXDO��3�1�������
�������

$FFXUDF\����6HH�7DEOH�����RU�����
0D[LPXP�,QSXW�3RZHU��������P:
&DEOH�/HQJWK��������FP����IW�
,QVHUWLRQ�/RVV��������G%�QRPLQDO�IURP�LQSXW�SRUW�WR�WHVW�SRUW�

PERFORMANCE GENERAL
SPECIFICATIONS INFORMATION

1-10 56100A OPM



'LPHQVLRQV��
��$����1����1)������[�����[����FP����[���[�������LQ��
��6��6)����.��.)������[�����[����FP������[�������[�������LQ��
��9��9)$������[�����[�����FP������[�������[�������LQ��
��&��$������[�����[�����FP������[�������[�������LQ��
:HLJKW��
������;;;;�6HULHV�������J�����R]��
������;;;;�6HULHV�������J����R]��
��&��$�������J����R]��
��������������

Model 
Frequency

Range
(GHz)

Directivity
(dB)

Frequency
Sensitivity
(dB, max)

Impedance
(Ohms)

Test Port 
Connector

Input
Connector

560-97A50 
560-97A50-1

0.01 – 18 36
40

±1.2 50 GPC-7 N Female

560-97N50
560-97N50-1

0.01 – 18 35
38

±1.5 50 N Male N Female

560-97NF50
560-97NF50-1

0.01 – 18 35 (<18 GHz)

38 (≥18 GHz)

±1.5 50 N Female N Female

560-98S50
560-98SF50

0.01 – 26.5 37 (<18 GHz)

36 (≥18 GHz)
±2 50 WSMA Male

WSMA Female
Ruggedized
K Female

560-98S50-1
560-98SF50-1

0.01 – 26.5 40 (<18 GHz)

38 (≥18 GHz)
±2 50 WSMA Male

WSMA Female
Ruggedized
K Female

560-98K50
560-98KF50

0.01 – 40 35 (<18 GHz)
32 (18-26.5 GHz)

30 (≥26.5 GHz)

±3 50 K Male
K Female

Ruggedized
K Female

560-98VA50
560-98VFA50

0.01 – 50 30 (<40 GHz)

30 (<50 GHz)
±4 dB 50 V Male

V Female
Ruggedized
V Female

7DEOH����� ����6HULHV�6:5�$XWRWHVWHUV

GENERAL 560 SERIES SWR AUTOTESTERS
INFORMATION (SPECIFICATIONS)

Accuracy
Directivity

Frequency
Sensitivity

Test Port 
Connector

Input 
Connector0.01–2 GHz 0.2–20 GHz 20–26.5 GHz 26.5–40 GHz

0.071 ±0.02ρ2 34 ±3 dB WSMA (m) (f)
3.5 mm (m) (f)
K Connector (m) (f)

K Female

0.071 ±0.025ρ2 32 ±3 dB

0.11 ±0.032ρ2 30 ±3 dB

0.13 ±0.05ρ2 26 ±3 dB

7DEOH����� ������&��$�&RQYHUWDEOH�6:5�$XWRWHVWHU�����0+]�WR����*+]
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���� 560 SERIES
DETECTORS
(SPECIFICATIONS)

7KH�����6HULHV�'HWHFWRUV�DUH�XVHG�IRU�FRD[LDO�WUDQVPLVVLRQ�ORVV�RU�JDLQ
DQG�SRZHU�PHDVXUHPHQWV��=HUR�ELDVHG�6FKRWWN\�GLRGHV�SURYLGH�D�PHDV�
XUHPHQW�UDQJH�RI�¥���G%P�WR�����G%P��)LHOG�UHSODFHPHQW�RI�WKHVH�GHWHF�
WRU�GLRGHV�LV�SRVVLEOH�IRU�PRVW�RI�WKH������;;;�6HULHV�5)�'HWHFWRUV��7D�
EOH�������2SWLRQDO�H[WHQGHU�FDEOHV�FDQ�EH�XVHG�ZLWKRXW�GHJUDGDWLRQ�LQ
SHUIRUPDQFH�

:LWK�VXLWDEOH�FRD[LDO�DGDSWHUV�WKH\�PD\�EH�XVHG�IRU�ZDYHJXLGH�UHIOHF�
WRPHWHU�PHDVXUHPHQWV��7KH�SUHFDXWLRQV�IRU�XVLQJ�WKHVH�FRPSRQHQW
DUH�GHVFULEHG�LQ�SDUDJUDSK�������7KH�IUHTXHQF\�UDQJHV�DQG�LQSXW
FRQQHFWRU�W\SHV�IRU�WKHVH�GHWHFWRUV�DUH�OLVWHG�EHORZ�

0D[LPXP�,QSXW�3RZHU��������P:
&DEOH�/HQJWK��������FP����IW��
'LPHQVLRQV��������[�����[�����FP��
�����������������������������[�������[�����LQ��
:HLJKW�������J����R]�

R
et

ur
n 
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ss
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dB

)

0
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10

15

20

25

Frequency (GHz)
0 8.0 18.0 26.5

Minimum

0.04

'HWHFWRU�5HWXUQ�/RVV������VHULHV��

Model
Frequency

Range
Impedance

(Ohms)
Input

Connector
Diode

Replacement Module

560-7A50  10 MHz to 18.0 GHz 50   GPC-7 560-A-7219-A

560-7N50B  10 MHz to 20 GHz 50   N Male 560-A-C-24441

560-7S50B  10 MHz to 20 GHz 50   WSMA Male 560-A-C-24441

560-7S50-2  10 MHz to 26.5 GHz 50   WSMA Male 560-A-7219-B

560-7K50  10 MHz to 40 GHz 50   K Male ND19393

7DEOH����� ����6HULHV�'HWHFWRUV

560 SERIES DETECTORS GENERAL
(SPECIFICATIONS) INFORMATION
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���� PRECAUTIONS FOR
USE OF SWR
AUTOTESTERS AND
RF DETECTORS

7KH�����6HULHV�6:5�$XWRWHVWHUV�DQG�5)�'HWHFWRUV�DUH�KLJK�TXDOLW\��SUH�
FLVLRQ�ODERUDWRU\�GHYLFHV�WKDW�FRQWDLQ�*HQHUDO�3UHFLVLRQ�FODVV�&RQQHFWRUV
�*3&ªV���)ROORZ�WKH�SUHFDXWLRQV�OLVWHG�EHORZ�ZKHQ�KDQGOLQJ�RU�FRQQHFWLQJ
WKHVH�GHYLFHV��&RPSO\LQJ�ZLWK�WKHVH�SUHFDXWLRQV�ZLOO�JXDUDQWHH�ORQJHU
FRPSRQHQW�OLIH�DQG�OHVV�HTXLSPHQW�GRZQWLPH�GXH�WR�FRQQHFWRU�RU�GHYLFH
IDLOXUH��6XFK�FRPSOLDQFH�ZLOO�HQVXUH�WKDW�5)�FRPSRQHQW�IDLOXUHV�DUH�QRW
GXH�WR�PLVXVH�RU�DEXVH��WKHVH�WZR�IDLOXUH�FDXVHV�QRW�FRYHUHG�XQGHU�WKH
$15,768�ZDUUDQW\��

%HZDUH�RI�GH�
VWUXFWLYH�3LQ
'HSWK�RI�0DW�
LQJ�&RQQHF�
WRUV

%DVHG�RQ�5)�FRPSRQHQWV�UHWXUQHG�IRU�UHSDLU��GHVWUXF�
WLYH�SLQ�GHSWK�RI�PDWLQJ�FRQQHFWRUV�LV�WKH�PDMRU�FDXVH
RI�IDLOXUH�LQ�WKH�ILHOG��:KHQ�DQ�5)�FRPSRQHQW�FRQQHF�
WRU�LV�PDWHG�ZLWK�D�FRQQHFWRU�KDYLQJ�D�GHVWUXFWLYH�SLQ
GHSWK��GDPDJH�ZLOO�XVXDOO\�RFFXU�WR�WKH�5)�FRPSRQHQW
FRQQHFWRU��$�GHVWUXFWLYH�SLQ�GHSWK�LV�RQH�WKDW�LV�WRR
ORQJ�LQ�UHVSHFW�WR�WKH�UHIHUHQFH�SODQH�RI�WKH�FRQQHFWRU
�)LJXUH������

7KH�FHQWHU�SLQ�RI�D�SUHFLVLRQ�5)�FRPSRQHQW�FRQQHF�
WRU�KDV�D�SUHFLVLRQ�WROHUDQFH�PHDVXUHG�LQ�PLOV
��������LQFK���7KH�PDWLQJ�FRQQHFWRUV�RI�YDULRXV�5)
FRPSRQHQWV�PD\�QRW�EH�SUHFLVLRQ�W\SHV��&RQVH�
TXHQWO\��WKH�FHQWHU�SLQV�RI�WKHVH�GHYLFHV�PD\�QRW
KDYH�WKH�SURSHU�GHSWK��7KH�SLQ�GHSWK�RI�'87�FRQ�
QHFWRUV�VKRXOG�EH�PHDVXUHG�WR�DVVXUH�FRPSDWLELOLW\
EHIRUH�DWWHPSWLQJ�WR�PDWH�WKHP�ZLWK�6:5
$XWRWHVWHU�RU�GHWHFWRU�FRQQHFWRUV��$Q�$15,768�3LQ
'HSWK�*DXJH��)LJXUH�������RU�HTXLYDOHQW��FDQ�EH
XVHG�IRU�WKLV�SXUSRVH��

,I�WKH�PHDVXUHG�FRQQHFWRU�LV�RXW�RI�WROHUDQFH�LQ�WKH
§�¨�UHJLRQ��WKH�FHQWHU�SLQ�LV�WRR�ORQJ��VHH�7DEOHV����
DQG�������0DWLQJ�XQGHU�WKLV�FRQGLWLRQ�ZLOO�SUREDEO\
GDPDJH�WKH�SUHFLVLRQ�5)�FRPSRQHQW�FRQQHFWRU��,I
WKH�WHVW�GHYLFH�FRQQHFWRU�PHDVXUHV�RXW�RI�WROHUDQFH
LQ�WKH�§¥¨�UHJLRQ��WKH�FHQWHU�SLQ�LV�WRR�VKRUW��7KLV
ZLOO�QRW�FDXVH�GDPDJH��EXW�LW�ZLOO�UHVXOW�LQ�D�SRRU
FRQQHFWLRQ�DQG�D�FRQVHTXHQW�GHJUDGDWLRQ�LQ�SHU�
IRUPDQFH�

REFERENCE
PLANE

MALE

PIN
DEPTH

(INCHES)

REFERENCE
PLANE

FEMALE

PIN
DEPTH

(INCHES)

)LJXUH����� 1�&RQQHFWRU�3LQ�'HSWK

0
1

2

3

4
5

1

2

3

4

2
1 1

2

)LJXUH����� 3LQ�'HSWK�*DXJH

GENERAL PRECAUTIONS FOR USE OF SWR
INFORMATION AUTOTESTERS AND RF DETECTORS
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$YRLG�2YHU�
7RUTXLQJ�&RQ�
QHFWRUV

2YHU�WRUTXLQJ�FRQQHFWRUV�LV�GHVWUXFWLYH��LW�PD\�GDP�
DJH�WKH�FRQQHFWRU�FHQWHU�SLQ��$OZD\V�XVH�D�FRQQHF�
WRU�WRUTXH�ZUHQFK����LQFK�SRXQGV��ZKHQ�WLJKWHQLQJ
*3&����:60$��DQG�.�W\SH�FRQQHFWRUV���)LQJHU�
WLJKW�LV�XVXDOO\�VXIILFLHQW�IRU�7\SH�1�FRQQHFWRUV��
1HYHU�XVH�SOLHUV�WR�WLJKWHQ�FRQQHFWRUV�

$YRLG�0H�
FKDQLFDO
6KRFN

'R�QRW�GURS�RU�RWKHUZLVH�WUHDW�5)�FRPSRQHQWV
URXJKO\��7KHVH�GHYLFHV�DUH�GHVLJQHG�WR�ZLWKVWDQG
\HDUV�RI�QRUPDO�EHQFK�KDQGOLQJ��+RZHYHU��PHFKDQL�
FDO�VKRFN�ZLOO�VLJQLILFDQWO\�UHGXFH�WKHLU�VHUYLFH�OLIH�

Test Port
Connector Type

Pin Depth
(Inches)

Pin Depth
Gauge 
Reading

N-Male 0.207–0.000
       +0.003

0.207  +0.000
        –0.003

N-Female 0.207 –0.003
       +0.000

Same as
Pin Depth

GPC-7 +0.000
–0.003

WSMA-Male –0.0025
–0.0035

WSMA-Female +0.0003
–0.0007

Same as
Pin Depth

K-Male,
K-Female

+0.000
–0.002

V-Male,
V-Female

+0.000
–0.003

7DEOH����� $OORZDEOH�0DWLQJ�&RQQHFWRU�3LQ�'HSWK

PRECAUTIONS FOR USE OF SWR GENERAL
AUTOTESTERS AND RF DETECTORS INFORMATION

Test Port Head
Pin Depth
(Inches)

Pin Depth
Gauge 

Reading

SMA (f) –0.0005 to –0.0015 Same as Pin Depth

SMA (m) –0.0005 to –0.0015

3.5 mm (f) –0.006 to –0.008

3.5 mm (m) –0.006 to –0.008

K (f) –0.0000 to –0.0005

K (m) –0.0000 to –0.0005

7DEOH����� $OORZDEOH�0DWLQJ�&RQQHFWRU�3LQ�'HSWK��������&��$�
&RQYHUWDEOH�$XWRWHVWHU
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$YRLG�$SSO\�
LQJ�([FHVVLYH
3RZHU

6HULHV������;;;;�6:5�$XWRWHVWHUV�DUH�UDWHG�DW
����G%P������:��PD[LPXP�LQSXW�SRZHU��DQG�6HULHV
�����;;;�'HWHFWRUV�DUH�UDWHG�DW�����G%P�PD[L�
PXP�LQSXW�SRZHU��([FHHGLQJ�WKHVH�LQSXW�SRZHU�OHY�
HOV��HYHQ�IRU�VKRUW�GXUDWLRQV��FDQ�SHUPDQHQWO\
GDPDJH�WKH�LQWHUQDO�FRPSRQHQWV�RI�WKHVH�GHYLFHV�

1RW�'LVWXUE
7HIORQ�7XQ�
LQJ�:DVKHUV
2Q�&RQQHFWRU
&HQWHU�3LQV

7KH�FHQWHU�FRQGXFWRU�RI�PDQ\�5)�FRPSRQHQW�FRQQHF�
WRUV�FRQWDLQV�D�VPDOO�WHIORQ�WXQLQJ�ZDVKHU�WKDW�LV�OR�
FDWHG�QHDU�WKH�SRLQW�RI�PDWLQJ��)LJXUH�������7KLV
ZDVKHU�FRPSHQVDWHV�IRU�PLQRU�LPSHGDQFH�GLVFRQWL�
QXLWLHV�DW�WKH�LQWHUIDFH��'R�QRW�GLVWXUE�WKLV�ZDVKHU�
7KH�ORFDWLRQ�RI�WKLV�ZDVKHU�LV�FULWLFDO�WR�WKH�SHUIRUP�
DQFH�RI�WKH�5)�FRPSRQHQW�

&RPSHQVD�
WLRQ�:DVKHUV
�:60$�&RQ�
QHFWRUV�

:60$�FRQQHFWRUV�DUH�RSWLPL]HG�IRU�FRQQHFWLRQ�WR
VWDQGDUG�60$�FRQQHFWRUV��60$�FRQQHFWRUV�DUH�QRW
XVHG�RQ�LQVWUXPHQWV�EHFDXVH�WKH\�DUH�QRW�GHVLJQHG
IRU�UHSHDWHG�FRQQHFWRU�LQVHUWLRQV��,QVWHDG��LQVWUX�
PHQWV�KDYH�PHFKDQLFDOO\�FRPSDWLEOH�FRQQHFWRUV
WKDW�PDWH�WR�60$��7KH�:60$�FRQQHFWRU�SUHVHQWV�D
VOLJKWO\�LQGXFWLYH�LQWHUIDFH�WR�WKH�60$�FRQQHFWLRQ
VR�DV�WR�FDQFHO�FDSDFLWDQFH�WKURXJK�WKH�60$ªV�GLHOHF�
WULF��:KHQHYHU�WZR�:60$�FRQQHFWRUV�DUH�PDWHG��D
EHU\OOLXP�FRSSHU�FRPSHQVDWLRQ�ZDVKHU�VKRXOG�EH�LQ�
VHUWHG�EHWZHHQ�WKH�WZR�FRQQHFWRUV�QHDU�WKH�SRLQW�RI
PDWLQJ��WR�SURYLGH�RSWLPXP�PDWLQJ�GHSWK�IRU�WKLV
FRQQHFWRU�FRPELQDWLRQ���7KH�RQO\�H[FHSWLRQV�DUH�
WKH�:60$�2SHQ�6KRUW��DQG�WKH�5)�2XWSXW�FRQQHF�
WRUV�RI�WKH���;;;$�DQG�RWKHU�$15,768�5)�VLJQDO
VRXUFHV��)LJXUH�����VKRZV�D�W\SLFDO���FRPSHQVDWLRQ
ZDVKHU�LQVWDOODWLRQ�

$Q�6:5�$XWRWHVWHU�ZLWK�D�:60$�WHVW�SRUW�FRQQHF�
WRU�LV�XVHG�WR�PHDVXUH�D�SUHFLVLRQ�:60$�WHUPLQD�
WLRQ��:LWKRXW�WKH�FDSDFLWDQFH�DGGHG�E\�WKH
EHU\OOLXP�FRSSHU�FRPSHQVDWLRQ�ZDVKHU��WKH�WHUPLQD�
WLRQªV�UHWXUQ�ORVV�ZRXOG�DSSHDU�WR�EH�SRRU�GXH�WR�WKH
LQGXFWDQFH�RI�WKH�PDWHG�:60$�:60$�FRQQHFWRUV�

.HHS�&RQQHF�
WRUV�&OHDQ

7KH�SUHFLVH�JHRPHWU\�WKDW�PDNHV�SRVVLEOH�WKH�5)
FRPSRQHQWªV�KLJK�SHUIRUPDQFH�FDQ�EH�HDVLO\�GLV�
WXUEHG�E\�GLUW�DQG�RWKHU�FRQWDPLQDWLRQ�DGKHULQJ�WR
FRQQHFWRU�LQWHUIDFHV��:KHQ�QRW�LQ�XVH��NHHS�WKH�FRQ�
QHFWRUV�FRYHUHG�

7R�FOHDQ�WKH�FRQQHFWRU�LQWHUIDFHV��XVH�D�FOHDQ�FRWWRQ
VZDE�WKDW�KDV�EHHQ�GDPSHQHG�ZLWK�GHQDWXUHG�DOFR�
KRO��3URSHU�WHFKQLTXHV�IRU�FOHDQLQJ�PDOH�DQG�IHPDOH
*3&�W\SH�FRQQHFWRUV�DUH�DV�IROORZV�

GENERAL PRECAUTIONS FOR USE OF SWR
INFORMATION AUTOTESTERS AND RF DETECTORS

TEFLON WASHER

NOTE

The teflon washer is shown on a GPC-7
connector. A similar washer may be in-
stalled on any ANRITSU precision con-
nector.

)LJXUH����� 7\SLFDO�7XQLQJ�:DVKHU
8VDJH
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$OZD\V�XVH�GHQDWXUHG�DOFRKRO�DV�FOHDQLQJ�VROYHQW�
1HYHU�XVH�LQGXVWULDO�VROYHQW�RU�ZDWHU��DV�GDPDJH�WR
WKH�FRQQHFWRUV�PD\�UHVXOW��'R�QRW�XVH�H[FHVVLYH
DPRXQW�RI�DOFRKRO�DV�SURORQJHG�GU\LQJ�RI�WKH�FRQQHF�
WRU�PD\�EH�UHTXLUHG�DV�D�UHVXOW�

1HYHU�SXW�ODWHUDO�SUHVVXUH�RQ�WKH�FHQWHU�SLQ�RI
WKH�FRQQHFWRU�
9HULI\�WKDW�QR�FRWWRQ�RU�RWKHU�IRUHLJQ�PDWHULDO
UHPDLQV�LQ�WKH�FRQQHFWRU�DIWHU�FOHDQLQJ�LW�

,I�DYDLODEOH��XVH�FRPSUHVVHG�DLU�WR�UHPRYH�IRU�
HLJQ�SDUWLFOHV�DQG�WR�GU\�WKH�FRQQHFWRU�
$IWHU�FOHDQLQJ��YHULI\�WKDW�WKH�FHQWHU�SLQ�KDV
QRW�EHHQ�EHQW�RU�GDPDJHG�

127(
0RVW�FRWWRQ�VZDEV�DUH�WRR�ODUJH�WR�ILW�LQWR
WKH�VPDOOHU�FRQQHFWRU�W\SHV��,Q�WKHVH�FDVHV
LW�LV�QHFHVVDU\�WR�SHHO�RII�PRVW�RI�WKH�FRWWRQ
DQG�WKHQ�WZLVW�WKH�UHPDLQLQJ�FRWWRQ�WLJKW�
%H�VXUH�WKDW�WKH�UHPDLQLQJ�FRWWRQ�GRHV�QRW
JHW�VWXFN�LQ�WKH�FRQQHFWRU�

���� STATIC HANDING
PRECAUTIONS

7DNH�SUHFDXWLRQV�WR�DYRLG�DFTXLULQJ�D�VWDWLF�FKDUJH�RI�HOHFWULFLW\��5HIHU�WR
)LJXUH������SDJH�������IRU�D�OLVWLQJ�RI�SUHFDXVWLRQV�

���� RECOMMENDED TEST
EQUIPMENT

7DEOH�����LV�D�OLVW�RI�UHFRPPHQGHG�WHVW�HTXLSPHQW�UHTXLUHG�IRU�SHUIRUP�
DQFH�YHULILFDWLRQ�DQG�FDOLEUDWLRQ�SURFHGXUHV�DQG�IRU�WURXEOHVKRRWLQJ�WKH
�����$��(DFK�HTXLSPHQW�HQWU\�LQFOXGHV�D�86(�FRGH�WKDW�LQGLFDWHV�WKH
W\SH�RI�XVDJH�IRU�WKDW�SLHFH�RI�HTXLSPHQW��7KHVH�FRGHV�DUH�GHVFULEHG�EH�
ORZ�

&RGH 7\SH�RI�7HVWLQJ

& &DOLEUDWLRQ
2 2SHUDWLRQDO�&KHFNRXW
3 3HUIRUPDQFH�9HULILFDWLRQ
7 7URXEOHVKRRWLQJ

���� PREVENTIVE
MAINTENANCE

&OHDQLQJ�WKH�UHDU�SDQHO�IDQ�ILOWHU�LV�WKH�RQO\�SUHYHQWLYH�PDLQWHQDQFH
UHTXLUHG��'2�127�5(029(�7+(�)$1�),/7(5�)520�7+(�,1�
67580(17��8VH�D�VRIW�EUXVK�WR�UHPRYH�GXVW�IURP�WKH�IDQ�ILOWHU�SHUL�
RGLFDOO\�DV�UHTXLUHG�WR�HQVXUH�JRRG�DLU�IORZ�

PRECAUTIONS FOR USE OF SWR GENERAL
AUTOTESTERS AND RF DETECTORS INFORMATION

1-16 56100A OPM



6WHS� 6HSDUDWH�D�VLQJOH�:60$�FRQ�
QHFWRU�FRPSHQVDWLRQ�ZDVKHU
DQG�WULP�DZD\�WKH�LQWHUFRQ�
QHFWLQJ�WDEV�

6WHS�� ,QVHUW�WKH�FRPSHQVDWLRQ
ZDVKHU�LQWR�WKH�RSHQLQJ�RI�WKH
:60$�FRQQHFWRU��DV�VKRZQ�

)LJXUH����� ([DPSOH�IRU�8VLQJ�&RPSHQVDWLRQ�:DVKHU�ZLWK�:60$�&RQQHFWRUV�3ULRU�WR�0HDVXULQJ�D�'HYLFH�ZLWK�D
:60$�0DWLQJ�&RQQHFWRU�

:60$�FRQQHFWRUV�DUH�RSWLPL]HG�IRU�FRQQHFWLRQ�WR�VWDQGDUG�60$�FRQQHFWRUV��:KHQHYHU�WZR
:60$�FRQQHFWRUV�DUH�PDWHG��D�FRPSHQVDWLRQ�ZDVKHU�VKRXOG�EH�LQVHUWHG�EHWZHHQ�WKH�WZR�FRQQHF�
WRUV�QHDU�WKH�SRLQW�RI�PDWLQJ��WR�SURYLGH�RSWLPXP�PDWLQJ�GHSWK�IRU�WKLV�FRQQHFWRU�FRPELQDWLRQ��
7KH�RQO\�H[FHSWLRQV�DUH��WKH�:60$�2SHQ�6KRUW��DQG�WKH�5)�2XWSXW�FRQQHFWRUV�RI�WKH������$�DQG
RWKHU�$15,768�5)�VLJQDO�VRXUFHV�

7KH�ZDVKHU�LV�QRW�QHFHVVDU\�ZKHQ�WHVWLQJ�GHYLFHV�ZLWK�60$�FRQQHFWRUV�

GENERAL PRECAUTIONS FOR USE OF SWR
INFORMATION AUTOTESTERS AND RF DETECTORS
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RECOMMENDED TEST GENERAL
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

1-18 56100A OPM



1. Do not touch exposed contacts on
any static sensitive component.

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

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

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

5. Label all static sensitive devices. 6. Keep component leads shorted
together whenever possible.

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

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

9. 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 HANDING
INFORMATION PRECAUTIONS
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Chapter 2
Installation

��� INTRODUCTION 7KLV�VHFWLRQ�SURYLGHV�LQIRUPDWLRQ�IRU�WKH�LQLWLDO�LQVSHFWLRQ�DQG�SUHSDUD�
WLRQ�IRU�XVH�RI�WKH������$�6FDODU�1HWZRUN�$QDO\]HU��,QIRUPDWLRQ�IRU�LQ�
WHUIDFLQJ�WKH������$�WR�WKH�,(((�����*HQHUDO�3XUSRVH�,QWHUIDFH�%XV
DQG�UHVKLSPHQW�DQG�VWRUDJH�LQIRUPDWLRQ�LV�DOVR�LQFOXGHG�

��� INITIAL INSPECTION ,QVSHFW�WKH�VKLSSLQJ�FRQWDLQHU�IRU�GDPDJH��,I�WKH�FRQWDLQHU�RU�FXVKLRQLQJ
PDWHULDO�LV�GDPDJHG��UHWDLQ�XQWLO�WKH�FRQWHQWV�RI�WKH�VKLSPHQW�KDYH�EHHQ
FKHFNHG�DJDLQVW�WKH�SDFNLQJ�OLVW�DQG�WKH�LQVWUXPHQW�KDV�EHHQ�FKHFNHG�IRU
PHFKDQLFDO�DQG�HOHFWULFDO�RSHUDWLRQ�

,I�WKH������$�LV�GDPDJHG�PHFKDQLFDOO\��QRWLI\�\RXU�ORFDO�VDOHV�UHSUH�
VHQWDWLYH�RU�$15,768�&XVWRPHU�6HUYLFH��,I�HLWKHU�WKH�VKLSSLQJ�FRQ�
WDLQHU�LV�GDPDJHG�RU�WKH�FXVKLRQLQJ�PDWHULDO�VKRZV�VLJQV�RI�VWUHVV��QR�
WLI\�WKH�FDUULHU�DV�ZHOO�DV�$15,768��.HHS�WKH�VKLSSLQJ�PDWHULDOV�IRU
WKH�FDUULHUªV�LQVSHFWLRQ�

��� PREPARATION FOR USE 3UHSDUDWLRQ�IRU�XVH�FRQVLVWV�RI�FKHFNLQJ�WKDW�WKH�UHDU�SDQHO�OLQH�YROWDJH
PRGXOH�LV�VHW�IRU�WKH�FRUUHFW�OLQH�YROWDJH��7KH�YROWDJH�VHOHFWRU�GUXP�RI�WKLV
PRGXOH�PD\�EH�VHW�IRU�HLWKHU����������������RU�����9DF�RSHUDWLRQ��7KH�IXVH
VL]HV�DQG�SDUW�QXPEHUV�DUH�VKRZQ�EHORZ��7KH������$�LV�LQWHQGHG�IRU�,Q�
VWDOODWLRQ�&DWHJRU\��2YHUYROWDJH�&DWHJRU\��,,��

7R�PLQLPL]H�UDGLDWHG�HPLVVLRQV�� FRQVLGHU�FRQQHFWLQJ� WKH�FKDVVLV�RI� WKH
�����$�WR�WKH�FKDVVLV�RI�WKH�IUHTXHQF\�VRXUFH�EHLQJ�XVHG���&DEOH
%������ LV�VXSSOLHG�IRU�WKLV�SXUSRVH�

:KHQ�VXSSO\LQJ�SRZHU�WR�WKLV�HTXLSPHQW��DOZD\V�XVH�D�WKUHH�ZLUH
SRZHU�FDEOH�FRQQHFWHG�WR�D�WKUHH�ZLUH�SRZHU�OLQH�RXWOHW��,I�SRZHU�LV�VXS�
SOLHG�ZLWKRXW�JURXQGLQJ�WKH�HTXLSPHQW��WKHUH�LV�D�ULVN�RI�UHFHLYLQJ�D�VH�
YHUH�RU�IDWDO�HOHFWULF�VKRFN�

  WARNING  

Line Voltage
Setting

Area
Fuse 
Rating

Fuse
Size

ANRITSU P/N
Fuse

ANRITSU P/N
Fuse Holder

100/120 Vac Japan/USA 2A, Antisurge 3 AG 631-62 553-221

220/240 Vac Europe 1A, Antisurge 5 x 20 mm 631-63 553-240
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��� GPIB SETUP AND
INTERCONNECTION

$OO�IXQFWLRQV�RI�WKH������$��H[FHSW�SRZHU�RQ�RII��FDQ�EH�FRQWUROOHG�UH�
PRWHO\�E\�DQ�H[WHUQDO�FRPSXWHU�FRQWUROOHU�YLD�WKH�,(((�����*3,%��7KH�LQ�
IRUPDWLRQ�LQ�WKLV�VHFWLRQ�SHUWDLQV�WR�LQWHUIDFH�FRQQHFWLRQV�DQG�FDEOH�UH�
TXLUHPHQWV�IRU�WKH�UHDU�SDQHO�*3,%�FRQQHFWRU��5HIHU�WR�&KDSWHU���IRU
LQIRUPDWLRQ�DERXW�UHPRWH�RSHUDWLRQ�RI�WKH������$�XVLQJ�WKH�*3,%�

7KH������$�*3,%�FRQWUROOHU�RSHUDWHV�ZLWK�DQ\�,%0�;7��$7��RU�36��
FRPSDWLEOH�FRPSXWHU�FRQWUROOHU�HTXLSSHG�ZLWK�D�*3,%�FRQWURO�FDUG�

,QWHUIDFH
&RQQHFWRU

,QWHUIDFH�EHWZHHQ�WKH������$�DQG�RWKHU�GHYLFHV�RQ�WKH
*3,%�LV�YLD�D�VWDQGDUG����ZLUH�*3,%�LQWHUIDFH�FDEOH�
7KLV�FDEOH�XVHV�D�GRXEOH�VLGHG�FRQQHFWRU��RQH�FRQQHF�
WRU�IDFH�LV�D�SOXJ��WKH�RWKHU�D�UHFHSWDFOH��7KHVH�GRXEOH�
IXQFWLRQ�FRQQHFWRUV�DOORZ�SDUDOOHO�FRQQHFWLRQ�RI�WZR�RU
PRUH�FDEOHV�WR�D�VLQJOH�LQVWUXPHQW�FRQQHFWRU��7KH�SLQ
DVVLJQPHQWV�IRU�WKH�UHDU�SDQHO�*3,%�FRQQHFWRU�DUH
VKRZQ�LQ�)LJXUH�����

&DEOH�/HQJWK
5HVWULFWLRQV

7KH�*3,%�V\VWHP�FDQ�DFFRPPRGDWH�XS�WR����LQVWUX�
PHQWV�DW�DQ\�RQH�WLPH��7R�DFKLHYH�GHVLJQ�SHUIRUP�
DQFH�RQ�WKH�EXV��SURSHU�WLPLQJ�DQG�YROWDJH�OHYHO
UHODWLRQVKLSV�PXVW�EH�PDLQWDLQHG��,I�HLWKHU�WKH�FDEOH
OHQJWK�EHWZHHQ�VHSDUDWH�LQVWUXPHQWV�RU�WKH�DFFXPX�
ODWHG�FDEOH�OHQJWK�EHWZHHQ�DOO�LQVWUXPHQWV�LV�WRR
ORQJ��WKH�GDWD�DQG�FRQWURO�OLQHV�FDQQRW�EH�GULYHQ
SURSHUO\�DQG�WKH�V\VWHP�PD\�IDLO�WR�SHUIRUP��&DEOH
OHQJWK�UHVWULFWLRQV�DUH�DV�IROORZV�

1R�PRUH�WKDQ����LQVWUXPHQWV�PD\�EH�LQVWDOOHG
RQ�WKH�EXV�
7RWDO�DFFXPXODWLYH�FDEOH�OHQJWK�LQ�PHWHUV�PD\
QRW�H[FHHG�WZR�WLPHV�WKH�QXPEHU�RI�EXV�LQVWUX�
PHQWV�RU����PHWHUV¦ZKLFKHYHU�LV�OHVV�

127(
)RU�ORZ�(0,�DSSOLFDWLRQV��WKH�*3,%�FDEOH
VKRXOG�EH�D�IXOO\�VKLHOGHG�W\SH��ZLWK�ZHOO�
JURXQGHG�PHWDO�VKHOO�FRQQHFWRUV�

��� SYSTEM GPIB
INTERCONNECTION

7KH�UHDU�SDQHO�GPIB IEEE-488�FRQQHFWRU�LV�XVHG�WR�LQWHUIDFH�WKH
�����$�WR�DQ�H[WHUQDO�FRPSXWHU��FRQWUROOHU��RU�SORWWHU��YLD�D�VWDQGDUG
*3,%�FDEOH��7KH�:,/7521SDUW�QXPEHUV�IRU�VWDQGDUG�*3,%�FDEOHV�RI
YDULRXV�OHQJWKV�DUH�OLVWHG�LQ�WKH�WHFKQLFDO�GDWD�VKHHW�LQ�$SSHQGL[�$�

*3,%�,QWHU�
IDFH�WR�DQ�([�
WHUQDO�3ORWWHU

7KH������$�*3,%�LQWHUIDFH�FDQ�EH�FRQILJXUHG�WR�FRQ�
WURO�D�VXLWDEOH�H[WHUQDO�SORWWHU��,Q�WKLV�PRGH�RI�RSHUD�
WLRQ��WKH�*3,%�LV�GHGLFDWHG�WR�WKLV�DSSOLFDWLRQ�DQG�RQO\
WKH�������$�DQG�WKH�SORWWHU�DUH�FRQQHFWHG�WR�WKH�*3,%�

GPIB SETUP AND INSTALLATION
INTERCONNECTION
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6WDQGDUG�*3,%�FDEOHV�DUH�XVHG�WR� LQWHUFRQQHFW�WR
WKH� SORWWHU�

*3,%�
$GGUHVVHV

7KH������$�OHDYHV�WKH�IDFWRU\�ZLWK�WKH�GHIDXOW�DGGUHVV
IRU�WKH�V\VWHP�*3,%�LQWHUIDFH�VHW�WR���DQG�WKH�H[WHUQDO
SORWWHU�LQWHUIDFH�GHIDXOW�DGGUHVV�VHW�WR����7KHVH�DG�
GUHVVHV�PD\�EH�FKDQJHG�XVLQJ�WKH�PHQXV�LQYRNHG�E\
WKH�IURQW�SDQHO�System Menu DQG Return to Local
keys��7KLV�SURFHGXUH�LV�H[SODLQHG�LQ�&KDSWHU���

INSTALLATION SYSTEM GPIB
INTERCONNECTION

PIN NO. FUNCTION/DESCRIPTION PIN NO. FUNCTION/DESCRIPTION

1 DIO1 13 DIO5

2 DIO2 14 DIO6

3 DIO3 15 DIO7

4 DIO4 16 DIO8

5 EOI 17 REN

6 DAV 18 Logic Ground

7 NRFD 19 Logic Ground

8 NDAC 20 Logic Ground

9 IFC 21 Logic Ground

10 SRQ 22 Logic Ground

11 ATN 23 Logic Ground

12 Chassis Ground 24 Logic Ground

)LJXUH������ 3LQRXW�IRU�5HDU�3DQHO�GPIB &RQQHFWRU

112

1324

GPIB IEEE - 488
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��� PREPARATION FOR
STORAGE AND/OR
SHIPMENT

7KH�IROORZLQJ�SDUDJUDSKV�GHVFULEH�WKH�SURFHGXUH�IRU�SUHSDULQJ�WKH
�����$�IRU�VWRUDJH�RU�VKLSPHQW�

3UHSDUDWLRQ
IRU�6WRUDJH

3UHSDULQJ�WKH������$�IRU�VWRUDJH�FRQVLVWV�RI�FOHDQ�
LQJ�WKH�XQLW��SDFNLQJ�WKH�LQVLGH�ZLWK�PRLVWXUH�DE�
VRUELQJ�GHVLFFDQW�FU\VWDOV��DQG�VWRULQJ�WKH�XQLW�LQ�D
WHPSHUDWXUH�HQYLURQPHQW�WKDW�LV�PDLQWDLQHG�EH�
WZHHQ�¥���DQG�����GHJUHHV�FHQWLJUDGH��¥���WR����
GHJUHHV�)DKUHQKHLW��

3UHSDUDWLRQ
IRU�6KLSPHQW

7R�SURYLGH�PD[LPXP�SURWHFWLRQ�DJDLQVW�GDPDJH�LQ
WUDQVLW��WKH������$�VKRXOG�EH�UHSDFNDJHG�LQ�WKH
RULJLQDO�VKLSSLQJ�FRQWDLQHU��,I�WKLV�FRQWDLQHU�LV�QR
ORQJHU�DYDLODEOH�DQG�WKH������$�LV�EHLQJ�UHWXUQHG�WR
$15,768�IRU�UHSDLU��DGYLVH�$15,768�&XVWRPHU
6HUYLFH��WKH\�ZLOO�VHQG�D�QHZ�VKLSSLQJ�FRQWDLQHU�IUHH
RI�FKDUJH��,Q�WKH�HYHQW�QHLWKHU�RI�WKHVH�WZR�RSWLRQV�LV
SRVVLEOH��LQVWUXFWLRQV�IRU�SDFNDJLQJ�DQG�VKLSPHQW
DUH�JLYHQ�EHORZ�

8VH�D�6XLW�
DEOH�&RQ�
WDLQHU��

2EWDLQ�D�FRUUXJDWHG�FDUGERDUG�FDUWRQ�ZLWK�D�����
SRXQG�WHVW�VWUHQJWK��7KLV�FDUWRQ�VKRXOG�KDYH�LQVLGH
GLPHQVLRQV�RI�QR�OHVV�WKDQ�VL[�LQFKHV�ODUJHU�WKDQ�WKH
LQVWUXPHQW�GLPHQVLRQV�WR�DOORZ�IRU�FXVKLRQLQJ��

3URWHFW�WKH
,QVWUXPHQW

6XUURXQG�WKH�LQVWUXPHQW�ZLWK�SRO\HWK\OHQH�VKHHWLQJ
WR�SURWHFW�WKH�ILQLVK�

&XVKLRQ�WKH
,QVWUXPHQW

&XVKLRQ�WKH�LQVWUXPHQW�RQ�DOO�VLGHV�E\�WLJKWO\�SDFN�
LQJ�GXQQDJH�RU�XUHWKDQH�IRDP�EHWZHHQ�WKH�FDUWRQ
DQG�WKH�LQVWUXPHQW��3URYLGH�DW�OHDVW�WKUHH�LQFKHV�RI
GXQQDJH�RQ�DOO�VLGHV��

6HDO�WKH�&RQ�
WDLQHU�

6HDO�WKH�FDUWRQ�E\�XVLQJ�HLWKHU�VKLSSLQJ�WDSH�RU�DQ
LQGXVWULDO�VWDSOHU��

$GGUHVV�WKH
&RQWDLQHU��

,I�WKH�LQVWUXPHQW�LV�EHLQJ�UHWXUQHG�WR�$15,768�IRU
VHUYLFH��PDUN�WKH�DGGUHVV�RI�WKH�DSSURSULDWH�$1�
5,768�VHUYLFH�FHQWHU��7DEOH������DQG�\RXU�UHWXUQ�DG�
GUHVV�RQ�WKH�FDUWRQ�LQ�RQH�RU�PRUH�SURPLQHQW
ORFDWLRQV�

EXTERNAL MONITOR INSTALLATION
CONNECTOR
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���$ RACK MOUNT
(OPTION 1)
INSTALLATION

7R�LQVWDOO�WKH�2SWLRQ���5DFN�0RXQW�UDLOV��UHIHU�WR�WKH�EHORZ�OLVWHG�SUR�
FHGXUH�

6WHS��� 'LVFRQQHFW�WKH�OLQH�FRUG�DQG�DQ\�RWKHU�DWWDFKPHQWV�IURP�WKH�LQVWUX�
PHQW�

6WHS��� &DUHIXOO\�SODFH�WKH�LQVWUXPHQW�RQ�LWV�WRS��ERWWRP�VLGH�XS��RQ�D�VHFXUH
DQG�VWDEOH�ZRUN�VXUIDFH�

6WHS��� 8VLQJ�D�3KLOOLSV�VFUHZGULYHU��UHPRYH�WKH�WZR�KDQGOHV�RU�IRXU�EXPSHU
DVVHPEOLHV��DQG�WLOW�EDLO��LI�LQVWDOOHG��IURP�WKH�IURQW�RI�WKH�XQLW��DQG�WKH
IRXU�IHHW�DW�WKH�UHDU��)LJXUH�����6DYH�WKH�VFUHZV�IRU�ODWHU�XVH��

1RWHV�
7KH�JUHHQ�KHDGHG�VFUHZV�DUH�PHWULF�WKUHDGV�DQG�PXVW�EH�XVHG
RQO\�LQ�WKH�DSSURSULDWHO\�WDSSHG�KROHV�
7KH�IHHW��KDQGOHV��DQG�EXPSHUV�DUH�QRW�UHXVHG�LQ�WKLV�DSSOLFDWLRQ�

6WHS��� 5HPRYH�WKH�FHQWHU�VFUHZ�IURP�WKH�UHDU�RI�WKH�OHIW�VLGH�FRYHU�

6WHS��� 5HPRYH�WKH�WZR�FDUU\LQJ�KDQGOH�VFUHZV��LI�VR�HTXLSSHG��ORFDWHG�XQGHU
WKH�SODVWLF�KDQGOH�HQGV�

6WHS��� 5HPRYH�WKH�OHIW�VLGH�FRYHU��7KH�VLGH�FRYHUV�DUH�QRW�UHXVHG�LQ�WKLV�DSSOL�
FDWLRQ�

)LJXUH����$� 6LGH�3DQHO�5HPRYDO

INSTALLATION RACK MOUNT
INSTALLATION
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6WHS��� 3ODFH�WKH�OHIW�VLGH�VOLGH�DVVHPEO\�RQWR�WKH�LQVWUXPHQW�FDVH�ZLWK�WKH
KDQGOH�WRZDUGV�WKH�IURQW�RI�WKH�LQVWUXPHQW��)LJXUH����

6WHS���

6WHS��� ,QVHUW�WZR�JUHHQ�KHDGHG�VFUHZV�WKURXJK�WKH�KROHV�LQ�WKH�VOLGH�DVVHP�
EO\�EHKLQG�WKH�KDQGOH�DQG�LQWR�WKH�PHWULF�WDSSHG�KROHV�LQ�WKH�VLGH�RI
WKH�LQVWUXPHQW�

6WHS���� ,QVHUW�WZR�JUHHQ�KHDGHG�VFUHZV�WKURXJK�WKH�KROHV�QHDU�WKH�UHDU�RI�WKH
VOLGH�DVVHPEO\�DQG�LQWR�WKH�PHWULF�WDSSHG�KROHV�LQ�WKH�VLGH�RI�WKH�LQ�
VWUXPHQW�

6WHS���� ,QVHUW�WKH�WZR�6$(�WKUHDG�VFUHZV�UHPRYHG�IURP�WKH�IHHW�WKURXJK�WKH
���GHJUHH�WDEV�RQ�WKH�UHDU�RI�WKH�VOLGH�DVVHPEO\�DQG�LQWR�WKH�UHDU�SDQHO
RI�WKH�LQVWUXPHQW�

6WHS���� 5HPRYH�WKH�FHQWHU�VFUHZ�IURP�WKH�UHDU�RI�WKH�ULJKW�VLGH�FRYHU�

6WHS���� 5HPRYH�WKH�ULJKW�VLGH�FRYHU��7KH�VLGH�FRYHUV�DUH�QRW�UHXVHG�LQ�WKLV�DS�
SOLFDWLRQ�

6WHS���� 3ODFH�WKH�ULJKW�VLGH�VOLGH�DVVHPEO\�RQWR�WKH�LQVWUXPHQW�FDVH�ZLWK�WKH
KDQGOH�WRZDUGV�WKH�IURQW�RI�WKH�LQVWUXPHQW�

6WHS���� ,QVHUW�WZR�JUHHQ�KHDGHG�VFUHZV�WKURXJK�WKH�KROHV�LQ�WKH�VOLGH�DVVHP�
EO\�EHKLQG�WKH�KDQGOH�DQG�LQWR�WKH�PHWULF�WDSSHG�KROHV�LQ�WKH�VLGH�RI
WKH�LQVWUXPHQW�

)LJXUH����%� 6LGH�5DLO�,QVWDOODWLRQ

RACK MOUNT INSTALLATION
INSTALLATION
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6WHS���� ,QVHUW�WZR�JUHHQ�KHDGHG�VFUHZV�WKURXJK�WKH�KROHV�QHDU�WKH�UHDU�RI�WKH
VOLGH�DVVHPEO\�DQG�LQWR�WKH�PHWULF�WDSSHG�KROHV�LQ�WKH�VLGH�RI�WKH�LQ�
VWUXPHQW�

6WHS���� ,QVHUW�WKH�WZR�6$(�WKUHDG�VFUHZV�UHPRYHG�IURP�WKH�IHHW�WKURXJK�WKH
���GHJUHH�WDEV�RQ�WKH�UHDU�RI�WKH�VOLGH�DVVHPEO\�DQG�LQWR�WKH�UHDU�SDQHO
RI�WKH�LQVWUXPHQW�

6WHS���� 7KLV�FRPSOHWHV�WKH�LQVWDOODWLRQ�RI�WKH�VOLGH�DVVHPEO\��

  WARNING  

8VH�WZR�RU�PRUH�SHRSOH�WR�OLIW�DQG�PRYH�WKLV�HTXLSPHQW��RU�XVH�DQ
HTXLSPHQW�FDUW��7KHUH�LV�D�ULVN�RI�EDFN�LQMXU\��LI�WKLV�HTXLSPHQW�LV�OLIWHG
E\�RQH�SHUVRQ�

INSTALLATION RACK MOUNT
INSTALLATION
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INSTALLATION ANRITSU
SERVICE CENTERS

UNITED STATES
ANRITSU COMPANY

685 Jarvis Drive

Morgan Hill, CA 95037-2809

Telephone: (408) 776-8300

FAX: 408-776-1744

ANRITSU COMPANY

10 Kingsbridge Road

Fairfield, NJ 07004

Telephone: (201) 227-8999

FAX: 201-575-0092

AUSTRALIA
ANRITSU PTY. LTD.

Unit 3, 170 Foster Road

Mt Waverley, VIC 3149

Australia

Telephone: 03-9558-8177

Fax: 03-9558-8255

BRAZIL
ANRITSU ELECTRONICA LTDA.

Praia de Botafogo, 440, Sala 2401

CEP22250-040, Rio de Janeiro, RJ, Brasil

Telephone: 021-28-69-141

Fax: 021-53-71-456

CANADA
ANRITSU INSTRUMENTS LTD.

215 Stafford Road, Unit 102

Nepean, Ontario K2H 9C1

Telephone: (613) 828-4090

FAX: (613) 828-5400

CHINA
ANRITSU BEIJING SERVICE

CENTER

Beijing Fortune Building

416W, 5 Dong San Huan Bei Lu

Chaoyang qu

Beijing 100004, China

Telephone: 010-501-7559

FAX: 010-501-7558

FRANCE
ANRITSU S.A

9 Avenue du Quebec

Zone de Courtaboeuf

91951 Les Ulis Cedex

Telephone: 016-44-66-546

FAX: 016-44-61-065

GERMANY
ANRITSU GmbH

Grafenberger Allee 54-56

D-40237 Dusseldorf

Germany

Telephone: 0211-67 97 60

FAX: 0211-68 33 53

INDIA
MEERA AGENCIES (P) LTD.

A-23 Hauz Khas

New Delhi 110 016

Telephone: 011-685-3959

FAX: 011-686-6720

ISRAEL
TECH-CENT, LTD

Haarad St. No. 7, Ramat Haahayal

Tel-Aviv 69701

Telephone: (03) 64-78-563

FAX: (03) 64-78-334

ITALY
ANRITSU Sp.A

Roma Office

Via E. Vittorini, 129

00144 Roma EUR

Telephone: (06) 50-22-666

FAX: (06) 50-22-4252

JAPAN
ANRITSU CORPORATION

1800 Onna Atsugi-shi

Kanagawa-Prf. 243 Japan

Telephone: 0462-23-1111

FAX: 0462-25-8379

KOREA
ANRITSU KOREA (AWK)

#901 Daeo Bldg. 26-5 

Yeoido Dong, Youngdeungpo

Seoul Korea 150 010

Telephone: 02-782-7156

FAX: 02-782-4590

SINGAPORE
ANRITSU (SINGAPORE) PTE LTD

3 Shenton Way #24-03

Shenton House

Singapore 0106

Telephone: 2265206

FAX: 2265207

SOUTH AFRICA
ETESCSA

1st Floor Montrose Place

Waterfall Park

Becker Road

MIDRAND

SOUTH AFRICA

Telephone: 011-315-1366

Fax: 011-315-2175

SWEDEN
ANRITSU AB

Box 247

S-127 25 Skarholmen

Telephone: (08) 74-05-840

FAX: (08) 71-09-960

TAIWAN
ANRITSU CO., LTD.

8F, No. 96, Section 3

Chien Kuo N. Road

Taipei, Taiwan, R.O.C.

Telephone: (02) 515-6050

FAX: (02) 509-5519

UNITED KINGDOM
ANRITSU LTD.

200 Capability Green

Luton, Bedfordshire

LU1 3LU, England

Telephone: 015-82-41-88-53

7DEOH����� ANRITSU�6HUYLFH�&HQWHUV
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1.Power On/Off: Turns the instrument on and off.  When
pressed to ON, it initiates an instrument self test.

2.R1 Connector: Provides input for Channel R1.

3.System Functions Keys: Save and recall front panel
setups, self test the analyzer, reset the front panel to
factory selected settings, set the number of data points,
set autozero mode, set GPIB addresses for source and
plotter, choose applications-oriented functions. Also al-
lows setting of other configurations such as labelling
and ramp output, when not connected to an intelligent
sweeper. Also provides Remote indicator and Return
to Local GPIB functions.

4.R2 Connector: Provides input for Channel R2.

5.A Connector: Provides input for Channel A.

6.B Connector: Provides input for Channel B.

 7.Enhancement Keys and Indicators: Allows for
data averaging, and smoothing.

8.Cursor Keys And Indicators: Selection and move-
ment of the Cursor and Relative cursor line on the
display and selects the measurement channel.

9. Hard Copy Keys: Initiates a hard-copy printout of
measurement results to a printer or plotter in either
graphic or tabular form. The MENU switch displays the
available options on the CRT.

10. Data Entry Keys and Knob: Enter numerical data.
When Cursor is on, knob moves the cursor.

11. Graticule: Turns the display graticule on and off. Tick
marks showing where the graticule lines would be are
displayed when the graticule is off.

12. Intensity: Adjusts the intensity of the display.

13. Display Keys and Indicators: Control network
analzyer and displayed trace functions.

14. Select: Implements the menu option illuminated by
the MENU up and down keys.

15. Menu Up and Down Keys: Moves the menu cursor
up or down to indicate menu options on the CRT.

16. CRT: Displays Channel A, B, R1, or R2 analyzer pa-
rameters, and control and calibration menus.

)LJXUH����� 0RGHO������$�6FDODU�1HWZRUN�$QDO\]HU�)URQW�3DQHO�&RQWUROV
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��� INTRODUCTION 7KLV�VHFWLRQ�GHVFULEHV�

7KH�RSHUDWLRQ�RI�WKH������$�6FDODU�1HWZRUN�$QDO\]HU�XVLQJ�WKH
FRQWURO�SDQHO�FRQWUROV�
7KH�FRQWUROV�DQG�UHDU�SDQHO�FRQQHFWRUV�
+RZ�WR�PDNH�WUDQVPLVVLRQ��UHWXUQ�ORVV��DQG�SRZHU�PHDVXUHPHQWV�
+RZ�WR�FKHFN�WKDW�WKH�LQVWUXPHQW�LV�RSHUDWLQJ�SURSHUO\�

��� CRT DISPLAY 7KH�&57�'LVSOD\��)LJXUH������GLVSOD\V�WKH�PHDVXUHPHQW�WUDFHV��WKH�SUH�
VHQW�VHWWLQJV�IRU�WKH������$��FXUVRUV��PDUNHUV��OLPLW�OLQHV��PHQX�RSWLRQV�
DQG�WKH�IUHTXHQF\�VRXUFH�SDUDPHWHUV�

Trace 1
Identifier

Trace 2
Identifier

Menu Area

Source 
Mode

Source
Settings

Network Analyzer
Settings

)LJXUH����� 7\SLFDO�0RGHO������$�&57�'LVSOD\
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&57�6FUHHQ�¦�'LVSOD\V�&KDQQHOV���DQG���WUDFHV�DV�VHW�XS�LQ�WKH
GLVSOD\�FKDQQHO�PHQX��,I�WKH�VRXUFH�LV�DOWHUQDWLQJ�VHWWLQJV�RU�IUH�
TXHQFLHV��WKHQ�WUDFH���GLVSOD\V�WKH�PDLQ�VHWWLQJ�DQG�WUDFH���GLV�
SOD\V�WKH�DOWHUQDWLYH�VHWWLQJV�
1HWZRUN�$QDO\]HU�6HWWLQJV�¦�7KH�WZR�OLQHV�ODEHOHG�§�¨�DQG�§�¨
DFURVV�WKH�WRS�RI�WKH�VFUHHQ�GLVSOD\�WKH�W\SH�RI�PHDVXUHPHQW�VH�
OHFWHG�DQG�WKH�RIIVHW�DQG�YHUWLFDO�UHVROXWLRQ�YDOXHV�VHW�IRU�WUDFHV
������RU�ERWK�
6RXUFH�,QIRUPDWLRQ�¦�7KH�ER[�LQ�WKH�WRS�ULJKW�VLGH�RI�WKH�VFUHHQ
GLVSOD\V�VRXUFH�LQIRUPDWLRQ��7KLV�ER[�GLVSOD\V�WKH�VRXUFH�PRGHO
QXPEHU��RU�§$/7(51$7(�6(783¨�ZKHQ�DQ�DOWHUQDWLQJ�VHWXS
KDV�EHHQ�VHOHFWHG��RU�§+2/'¨�ZKHQ�WKH�LQVWUXPHQW�LV�LQ�WKH
HOLD�PRGH�
6RXUFH�)UHTXHQF\�$QG�3RZHU�$QG�+RUL]RQWDO�5HVROXWLRQ
�JUDWLFXOH��6HWWLQJV�¦�7KH�WKUHH�OLQHV�DORQJ�WKH�ERWWRP�RI�WKH
VFUHHQ�GLVSOD\�����WKH�VRXUFH�VWDUW�VWRS�IUHTXHQFLHV������WKH�DOWHU�
QDWH�VHWXS�VWDUW�VWRS�IUHTXHQFLHV��VHH�7DEOH������RU�SRZHU�VZHHS
YDOXHV�LI�SRZHU�VZHHS�LV�VHOHFWHG��DQG�����WKH�5)�SRZHU�VHWWLQJ
DQG�KRUL]RQWDO�UHVROXWLRQ��*UDWLFXOH��RI�WKH�GLVSOD\HG�WUDFHV�

,Q�WKH�QRUPDO�VZHHS�PRGH��WKH������$�FKRRVHV�KRUL]RQWDO�UHVROX�
WLRQ�DQG�LQWHOOLJHQW�JUDWLFXOH�GLYLVLRQV�IRU�RSWLPXP�GLVSOD\�RI�WKH
VHOHFWHG�IUHTXHQF\�VZHHS�ZLGWK��,Q�WKH�DOWHUQDWH�VHWXS�PRGH��WKH
JUDWLFXOH�LV�IL[HG�DW�WHQ�YHUWLFDO�DQG�WHQ�KRUL]RQWDO�GLYLVLRQV�

��� SYSTEM FUNCTION
KEYS AND MENUS

7KH System Function �NH\V�DUH�VKRZQ�LQ�)LJXUH������7KH�NH\V�DQG�DVVR�
FLDWHG�PHQXV�DUH�GHVFULEHG�LQ�WKH�SDUDJUDSKV�����WKURXJK�����

>

1 2

)LJXUH����� System Function�.H\V

SYSTEM FUNCTION FRONT PANEL
KEYS AND MENUS OPERATION

3-6 56100A OPM



��� SAVE/RECALL KEY AND
MENUS

3UHVVLQJ�WKLV�NH\�LQLWLDWHV�D�VHULHV�RI�PHQXV��)LJXUH������WKDW�OHW�\RX�GR
YDULRXV�VDYH�DQG�UHFDOO�IXQFWLRQV��8VH�WKH�Menu Up/Down�VZLWFKHV��)LJ�
XUH������ZLWK�WKH�Menu�Select�VZLWFK�WR�PDNH�WKH�VHOHFWLRQ��,I�\RX�SUHVV
WKLV�NH\�DQG�WKHQ�GHFLGH�LW�LV�QRW�WKH�NH\�\RX�ZDQWHG��XVH�WKH Data En-
try Clear �)LJXUH�������NH\�WR�FDQFHO�WKH�NH\�DFWLRQ��0HQX�RSWLRQV�DUH
GHVFULEHG�EHORZ��

5HFDOO�RU
6DYH��

(LWKHU�PHQX�RSWLRQ�FDOOV�XS�D�VHFRQG�PHQX�SURYLG�
LQJ�WZR�RSWLRQV��

)5217�3$1(/�6(783�21/<����WR�����5HFDOOV
D�SUHYLRXVO\�VWRUHG�FRQWURO�SDQHO�VHWWLQJ�IURP
PHPRU\�ORFDWLRQV���WKUX����2U��WKLV�RSWLRQ�OHWV
\RX�VDYH�WKH�FXUUHQW�IURQW�SDQHO�VHWXS�LQWR�D
PHPRU\�ORFDWLRQ�

SAVE/RECALL
MENU

RECALL

SAVE

PREVIEW

RECALL
TRACE MEMORY

SAVE
TRACE MEMORY

USE         THEN
PRESS   SELECT

RECALL
TRACE MEMORY

PRESS KEY
1 - 4

OR
PRESS CLEAR

SELECT
TRACE MEMORY

TO RECALL

SAVE or RECALL

CALIBRATION
TRACE MEMORY

AND SETUP
(1 - 4 ONLY)

FRONT PANEL
SETUP ONLY

(1 to 9)

ENTER MEMORY
NUMBER

USE         THEN

PREVIEW

PRESS  0
TO EXIT

FOR INDEX
ENTER  .

FOR SETUP
ENTER 1-9

SAVE
TRACE MEMORY

STORE
CURRENT

TRACE MEMORY

PRESS KEY
1 - 4

OR
PRESS CLEAR

)LJXUH����� 6$9(�5(&$//�.H\�0HQXV

FRONT PANEL SYSTEM FUNCTION
OPERATION KEYS AND MENUS

56100A OPM 3-7



&$/,%5$7,21�75$&(�0(025<�$1'
6(783��������21/<���5HFDOOV�D�SUHYLRXVO\
VDYHG�FDOLEUDWLRQ��WUDFH��DQG�VHWXS�IURP�PHP�
RU\�ORFDWLRQV������2U��WKH�RSWLRQ�OHWV�\RX�VDYH
WKH�FXUUHQW�FDOLEUDWLRQ��WUDFH��DQG�IURQW�SDQHO
VHWXS�LQWR�D�PHPRU\�ORFDWLRQ�

3UHYLHZ� 3UHYLHZV�WKH�VHWXSV�VWRUHG�LQ�PHPRU\�ORFDWLRQV��
WKURXJK����:LWK�D�VRXUFH�FRQQHFWHG�WR�WKH�*3,%��WKLV
PHQX�VHOHFWLRQ�ZLOO�DOVR�SUHYLHZ�WKH�VRXUFH�VHWXS
VWRUHG�LQ�PHPRU\�ORFDWLRQV���WKURXJK��

5HFDOO�7UDFH
0HPRU\�

5HFDOOV�D�WUDFH�VWRUHG�XVLQJ�WKH�6$9(�75$&(
0(025<�RSWLRQ�

6DYH�7UDFH
0HPRU\�

6DYHV�D�WUDFH¦VXFK�DV��3RZHU��7UDQVPLVVLRQ��5H�
WXUQ�/RVV��6:5��RU�&RPSOH[�/LPLWV¦LQWR�D�VWRUDJH
DUUD\��7KH�VWRUDJH�DUHD�XVHG�KHUH�LV�VHSDUDWH�IURP
WKDW�XVHG�IRU�WKH�&$/,%5$7,21�75$&(�0(025<
$1'�6(783�RSWLRQ�GLVFXVVHG�DERYH�

��� REMOTE INDICATOR
AND RETURN TO LOCAL
KEY

7KH�*3,%�LQGLFDWRU��DQG�NH\��DUH�GHVFULEHG�EHORZ�

Remote
,QGLFDWRU

/LJKWV�ZKHQ�LQ�WKH�UHPRWH��*3,%��PRGH��:KHQ�OLW��D
PHQX�SURYLGLQJ�*3,%�VWDWXV�DSSHDUV�DW�WKH�ERWWRP
ULJKW�VLGH�RI�WKH�VFUHHQ�

Return To Lo-
cal .H\

,I�SUHVVHG�ZKLOH�LQ�WKH�*3,%�PRGH��WKH�DQDO\]HU�UH�
WXUQV�WR�WKH�ORFDO�PRGH��7KLV�RFFXUV�XQOHVV�WKH�ORFDO
ORFNRXW��//2��PHVVDJH�KDV�EHHQ�SURJUDPPHG��LQ
ZKLFK�FDVH�WKH�NH\�FDXVHV�QR�DFWLRQ��,I�SUHVVHG�ZKLOH
LQ�WKH�ORFDO�PRGH��WKH�DQDO\]HUªV�*3,%�DGGUHVV�GLV�
SOD\V�LQ�WKH�0(18�DUHD�RI�WKH�VFUHHQ��,W�FDQ�EH�DO�
WHUHG�E\�HQWHULQJ�D�QHZ�YDOXH�IURP�WKH�QXPHULF
NH\SDG�DQG�SUHVVLQJ�(QWHU��7KH�QHZ�DGGUHVV�LV
VDYHG�RQ�SRZHU�GRZQ�DQG�UHVHW�

��� SELF TEST KEY 7KLV�NH\�LQLWLDWHV�D�VHOI�WHVW�RI�WKH�DQDO\]HU�DQG�WKH�VRXUFH��LI�WKH�ODWWHU�LV
FRQQHFWHG�WR�WKH�*3,%��,I�WKH�DQDO\]HU�IXQFWLRQV�SURSHUO\��WKH�VFUHHQ�GLV�
SOD\V�§$//�7(676�3$66('�¨�,I�WKH�VHOI�WHVW�UHYHDOV�D�SUREOHP��WKH
VFUHHQ�GLVSOD\V�D�IDLOXUH�PHVVDJH�

SELF TEST FRONT PANEL
KEYS OPERATION

3-8 56100A OPM



��� SYSTEM MENU KEY AND
MENUS

7KLV�NH\�LQLWLDWHV�D�VHULHV�RI�PHQXV��)LJXUH�����DQG������WKDW�SURYLGHV
YDULRXV�RSWLRQV��DV�GHVFULEHG�EHORZ�

6\VWHP
,QWHUIDFH�

'LVSOD\V�D�PHQX�SURYLGLQJ�WKUHH�RSWLRQV�

21��7XUQV�WKH�GHGLFDWHG�V\VWHP�LQWHUIDFH�RQ�
2))��7XUQV�WKH�GHGLFDWHG�V\VWHP�LQWHUIDFH�RII�
$''5(66(6��'LVSOD\V�WKH�FXUUHQW�DGGUHVV�RI
WKH�VRXUFH�DQG�SORWWHU�RU�OHWV�\RX�FKDQJH�WKH�DG�
GUHVV�RI�HLWKHU�

&RQILJXUH :KHQ�QRW�FRQQHFWHG�WR�WKH�GHGLFDWHG��LQWHOOLJHQW��V\V�
WHP�EXV��WKLV�RSWLRQ�OHWV�\RX�FRQWURO�WKH�&57��GLV�
SOD\�WR�EH�FRQVLVWHQW�ZLWK�IUHTXHQF\�VRXUFH�VHWWLQJV�

5)�21�'85,1*�5(75$&(��7HOOV�WKH������$
WKDW�WKH�5)�LV�RQ�RU�RII�GXULQJ�VZHHS�UHWUDFH��
<(6��7HOOV�WKH������$�WKDW�WKH�5)�LV�RQ�DQG
GLVSOD\V�§57�¨�DW�WKH�ERWWRP�RI�WKH�&57�
12��7HOOV�WKH������$�WKDW�WKH�5)�LV�RII�DQG�GLV�
SOD\V�§57�¨�DW�WKH�ERWWRP�RI�WKH�&57�
6:((3�02'(��6HWV�WKH�GLVSOD\�IRU�WKH�VZHHS
PRGH�RI�WKH�IUHTXHQF\�VRXUFH��7KH�VRXUFH�VZHHS
PRGH��$872��&:��0$18$/��KDV�WR�EH�VH�
OHFWHG�XVLQJ�WKH�VRXUFH�IURQW�SDQHO�FRQWUROV��

127(
7KH�VHWWLQJ�FKRVHQ�KHUH�PXVW�EH�WKH�VDPH�DV
WKDW�FKRVHQ�IRU�WKH�VRXUFH��RWKHUZLVH��WKH�GLV�
SOD\�ZLOO�QRW�IXQFWLRQ�FRUUHFWO\�

1250$/��6HWV�GLVSOD\�IRU�WKH�QRUPDO��$872�
VZHHS�PRGH�
&:��6HWV�GLVSOD\�IRU�WKH�QRQ�VZHHSLQJ�&:
PRGH��7KH�GLVSOD\HG�WUDFH�V��LV�XSGDWHG�ZLWK�QR
V\QFKURQL]DWLRQ�VHQW�WR�WKH�VRXUFH�
0$18$/��6HWV�WKH�GLVSOD\�IRU�WKH�VRXUFH�0$1�
8$/�6:((3�PRGH��7KH�GLVSOD\HG�WUDFH�V��LV�D
IUHTXHQF\�VZHHS�RQ�ZKLFK�D�FXUVRU�PRYHV�KRUL�
]RQWDOO\�FRLQFLGHQW�ZLWK�VRXUFH�SRZHU�OHYHO
FKDQJHV��

�����$�5$03�287387��7XUQV�RQ�WKH������$
+25,=217$/��6:((3�5$03��287387�VLJQDO��,Q�
GH[�����)LJXUH�������SDJH�������DQG�DOORZV�FRQWURO
DQG�HQG�SRLQW�ODEHOLQJ�XVLQJ�WKH�§5$03�287387
&21752/¨�RSWLRQ�LQ�WKH�§$33/,&$7,216¨�PHQX
�)LJXUH������

FRONT PANEL SYSTEM MENU KEY
OPERATION AND MENUS
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0$18$/�/$%(/,1*��'LVSOD\V�D�PHQX�WKDW
OHWV�\RX�DSSO\�ODEHOV�WR�WKH�GLVSOD\�
67$57��(QWHU�WKH�VZHHS�VWDUW�IUHTXHQF\�
6723��(QWHU�WKH�VZHHS�VWRS�IUHTXHQF\�
/(9(/��(QWHU�WKH�SRZHU�OHYHO�
2))��7XUQV�RII�VZHHS�UDPS�ODEHOLQJ��

'DWD�3RLQWV� 'LVSOD\V�D�PHQX�WKDW�OHWV�\RX�VHOHFW�WKH�QXPEHU�RI
SRLQWV�RYHU�ZKLFK�WUDFH�GDWD�LV�WR�EH�SORWWHG�

$SSOLFDWLRQV� ,QLWLDWHV�D�VHULHV�RI�PHQXV��)LJXUH������WKDW�SURYLGHV
YDULRXV�DSSOLFDWLRQV�RULHQWHG�IXQFWLRQV�

75$&(��'LVSOD\V�D�PHQX�WKDW�SURYLGHV�WKH�IROORZ�
LQJ�WUDFH�FRQWURO�RSWLRQV�

���25����0$;�+2/'��&DSWXUH�WKH�SHDN�YDOXHV
RI�WUDFH���RU����DQG�FDXVHV�§+¨�WR�DSSHDU�DW�WKH
ERWWRP�RI�WKH�&57�
���25����0,1�+2/'��&DSWXUH�WKH�PLQLPXP�YDO�
XHV�RI�WUDFH���RU����DQG�FDXVHV�§+¨�WR�DSSHDU�DW
WKH�ERWWRP�RI�WKH�&57�
���25����3.�3.�+2/'��&DSWXUH�WKH�WUDFH���RU��
PLQLPXP�DQG�PD[LPXP�YDOXHV�IURP�VXFFHV�
VLYH�VZHHSV��DQG�FDXVHV�§+¨�WR�DSSHDU�DW�WKH
ERWWRP�RI�WKH�&57�

127(
7KLV�PRGH�FDQ�EH�XVHG�RQO\�ZLWK�D�VHWWLQJ�RI
����SRLQWV�

���25����1250$/��7XUQV�RII�WKH�FDSWXUH
PRGHV�RQ�WUDFH���RU���
&/($5�$//��7XUQV�RII�WKH�FDSWXUH�PRGH�RQ
WUDFHV���DQG���

&85625��'LVSOD\V�D�PHQX�WKDW�SURYLGHV
FXUVRU�FRQWURO�RSWLRQV�

���25����0,1��0$;��&DXVH�WKH�FXUVRU�RQ�WUDFH
��RU���WR�VHDUFK�IRU�WKH�PD[LPXP�WUDFH�YDOXH�
DQG�WKH�5HODWLYH�&XUVRU�RQ�WUDFH���RU���WR
VHDUFK�IRU�WKH�PLQLPXP�YDOXH�
���25����)520�0$;��&DXVH�WKH�VHOHFWHG�VHDUFK
WR�EH�PDGH�IURP�WKH�PD[LPXP�YDOXH�RI�WUDFH��
RU����IRU�H[DPSOH�EDQGZLGWK�UHODWLYH�WR�SHDN��
5(3($7��5HSHDWV�WKH�VHDUFK�

SYSTEM MENU KEY FRONT PANEL
AND MENUS OPERATION
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1250$/��5HWXUQV������$�WR�WKH�VLQJOH�VHDUFK
PRGH�

5$03�287387�&21752/��'LVSOD\V�D�PHQX
WKDW�OHWV�\RX�FRQWURO�WKH������$�VZHHS�UDPS�VLJQDO
�,QGH[�����)LJXUH�������SDJH�������

(1'�32,176��/HWV�\RX�ODEHO�WKH�GLVSOD\�ZLWK
HQG�SRLQW�YDOXHV��9��*+]��RU�QRQH��DV�VHOHFWHG
LQ�WKH�/$%(/�81,76�RSWLRQV��

127(
5DPS�RXWSXW�PRGH��)LJXUH������PXVW�EH�DF�
WLYH�IRU�WKLV�IXQFWLRQ�WR�ZRUN�

�9�/$%(/��$VVLJQV�D�ODEHO�WR�WKH�OHIW�VLGH�RI
WKH�GLVSOD\�
��9�/$%(/��$VVLJQV�D�ODEHO�WR�WKH�ULJKW�VLGH�RI
WKH�GLVSOD\�
86(5�5$03��/HWV�\RX�FRQWURO�WKH�YROWDJH�RXW�
SXW�RI�WKH������$�VZHHS�UDPS��7KH�IXOO�UDQJH
LV�IURP��9�WR���9��7KH�VHWWLQJV�FKRVHQ�KHUH�LQ�
WHUDFW�ZLWK�WKRVH�FKRVHQ�XVLQJ�WKH�(1'
32,176�RSWLRQV��7KH�HQG�SRLQWV�GHILQH�WKH�OD�
EHOV�IRU�WKH��9�DQG���9�HQGV�RI�WKH�XVHU�UDPS�
7KH�XVHU�UDPS�LV�D�SRUWLRQ�RI�WKLV�UDPS�XS�WR
DQG�LQFOXGLQJ�D�IXOO��9�WR���9�VZHHS��)RU�H[DP�
SOH��ZLWK�HQG�SRLQWV�RI���WR����DQG�D�XVHU�UDPS
RI�IURP���WR����WKH������$�VZHHS�UDPS�JRHV
IURP��9�WR��9��8QLWV�FDQ�EH�QRQH��9��RU�*+]��DV
VHOHFWHG�XVLQJ�WKH�/$%(/�81,76�RSWLRQV�
67$57��6HWV�WKH�VWDUWLQJ�YROWDJH�RI�WKH������$
VZHHS�UDPS��EHWZHHQ��9�DQG���9��
6723��6HWV�WKH�VWRSSLQJ�YROWDJH�RI�WKH������$
VZHHS�UDPS��EHWZHHQ��9�DQG���9��EXW�PXVW�EH
KLJKHU�WKDQ�WKH�VWDUW�YROWDJH��
/$%(/�81,76��$VVLJQV�XQLW�ODEHOV�WR�ERWK
(1'�32,176�DQG�86(5�5$03�RSWLRQV��DERYH�
121(��$VVLJQV�QR�XQLW�ODEHOV�
9��$VVLJQV�9��YROWDJH��DV�XQLW�ODEHOV�
*+]��$VVLJQV�*+]��IUHTXHQF\��DV�XQLW�ODEHOV�

7,7/,1*��'LVSOD\V�D�PHQX�WKDW�OHWV�\RX�FKRRVH�WL�
WOHV�IRU�GLVSOD\HG�WUDFHV�

8VHU�7LWOHV��&KDQJHV�WKH�PHDVXUHPHQW�QDPH
�W\SH��DV�UHTXLUHG�E\�WKH�XVHU��)RU�H[DPSOH��WKH
WLWOHV�FRXOG�UHDG�§DPS��JDLQ�¨�RU�§ELDV�YROW�¨�7KH

FRONT PANEL SYSTEM MENU KEY
OPERATION AND MENUS
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WLWOHV�§,'(17,)<¨�DQG�§7(67�'(9,&(�¨�DV�HQ�
WHUHG�IURP�WKH�+DUG�&RS\�PHQX���DSSO\�WR�&KDQ�
QHOV���DQG���UHVSHFWLYHO\�
6WQG�7LWOHV��&DXVH�WUDFH�WR�UHYHUW�WR�VWDQGDUG�WL�
WOH�QDPHV��7UDQVPLVVLRQ��5HWXUQ�/RVV��3RZHU�
HWF��

92/76�02'(��'LVSOD\V�D�PHQX�WKDW�OHWV�\RX�GH�
ILQH�DQ�DSSUR[LPDWH�PHDVXUHPHQW�UDQJH�

)[G�5DQJH����6HOHFWV�WKH��������YROW�UDQJH�
)[G�5DQJH����6HOHFWV�WKH�������YROW�UDQJH�
)[G�5DQJH����6HOHFWV�WKH���������P9�UDQJH�
$XWR�5DQJH��6HOHFWV�WKH�QRUPDO�DXWRUDQJH�RS�
HUDWLRQ�

&$/,%5$7,21�237,216��'LVSOD\V�D�PHQX�WKDW
SURYLGHV�VSHFLDO�IXQFWLRQV�WKDW�ZLOO�EH�RI�XVH�WR�WKH
SURJUDPPDEOH�V\VWHP�XVHU�

+,�5(6�&$/��(QDEOHV�D�IDFLOLW\�WKDW�SURYLGHV
XS�WR������SRLQWV�RI�FDOLEUDWLRQ�PHPRU\�
67$1'$5'�&$/��6HOHFWV�WKH�VWDQGDUG�FDOLEUD�
WLRQ�PRGH� �
$//2:�����$�/(9(/�&2551��(QDEOHV
��;;$�%�OHYHO�FRUUHFWLRQ�
6723�����$�/(9(/�&2551��'LVDEOHV�GLJLWDO
/HYHO�&RUUHFWLRQ�RQ���;;$�%��

$03/,),(5�7(67,1*��'LVSOD\V�D�PHQX�SURYLG�
LQJ�VHYHUDO�RSWLRQV�XVHIXO�LQ�DPSOLILHU�WHVWLQJ�

,1&5($6(�32:(5�817,/�/,0,76�)$,/�21
&+$11(/����8VHV�&KDQQHO���DV�UHIHUHQFH
SRZHU�XQWLO�OLPLWV�IDLO�
,1&5($6(�32:(5�817,/�/,0,76�)$,/�21
&+$11(/����8VHV�&KDQQHO���DV�UHIHUHQFH
SRZHU�XQWLO�OLPLWV�IDLO�
67$57,1*�$W��(QWHU�WKH�SRZHU�OHYHO�IURP
ZKLFK�WKH�WHVW�ZLOO�VWDUW��8VXDOO\�WKLV�LV�MXVW�EH�
ORZ�WKH�H[SHFWHG�FRPSUHVVLRQ�SRLQW���7KH�WHVW�UH�
VWDUWV�DW�WKLV�SRLQW�HDFK�WLPH�WKDW�WKH�IXQFWLRQ
LV�XVHG�
0$;�/(9(/��6HWV�WKH������$�WR�WKH�PD[LPXP
DOORZDEOH�SRZHU�OHYHO�
&217,18(��2YHUULGHV�OLPLW�IDLOXUH�DQG�VHWV
WKH�SRZHU�OHYHO�WR�WKH�§0D[�/HYHO¨�SRLQW��DV�GH�
VFULEHG�DERYH��

SYSTEM MENU KEY FRONT PANEL
AND MENUS OPERATION
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5HVHW��&DO
'DWD�,V�5H�
WDLQHG��

5HVWRUHV�WKH�IDFWRU\�VHOHFWHG�FRQWURO�SDQHO�VHWWLQJV
�)LJXUH�������,I�WKH������$�LV�FRQQHFWHG�WR�WKH�VRXUFH
YLD�WKH�GHGLFDWHG�V\VWHP�EXV��VHOHFWLQJ�WKLV�RSWLRQ�UH�
VHWV�WKH�VRXUFH�FRQWURO�VHWWLQJV�DOVR��

��� DISPLAY KEYS,
INDICATORS, AND
MENUS

7KH Display�NH\V�DQG�LQGLFDWRU��)LJXUH������GHVFULEHG�EHORZ�DUH�WKH
VDPH�IRU�ERWK�FKDQQHOV��*HQHUDOO\��ZLWK�WKH�H[FHSWLRQ�RI�Display On/Off
DQG�Autoscale��VKRXOG�RQH�RI�WKHVH�NH\V�EH�SUHVVHG�DQG�WKHQ�QRW
ZDQWHG��WKH Clear��)LJXUH�������NH\�FDQ�EH�XVHG�WR�FDQFHO�WKH�NH\�DF�
WLRQ��

'LVSOD\
2Q�2II�
.H\�DQG
�,QGLFDWRU

.H\�WXUQV�LWV�DVVRFLDWHG�WUDFH�DQG�UHIHUHQFH�OLQH�LQGL�
FDWRU�RQ�RU�RII��7KH�DVVRFLDWHG�LQGLFDWRU�LV�OLW�ZKHQ
WKH�WUDFH�LV�RQ�

2IIVHW�5HVROX�
WLRQ�.H\�DQG
0HQXV

'LVSOD\V�D�PHQX��)LJXUH������WKDW�OHWV�\RX�VHOHFW
2))6(7�RU�5(62/87,21��

$XWRVFDOH�.H\ 6HWV�WKH�DVVRFLDWHG�WUDFH�DW�RSWLPXP�RIIVHW�DQG�UHVR�
OXWLRQ�YDOXHV�IRU�YLHZLQJ�WKH�PHDVXUHG�GDWD�

/LPLWV�.H\� $FFHVV�OLPLW�OLQHV�WKDW�PD\�EH�XVHG�WR�HVWDEOLVK�JR�QR�
JR�GDWD�OLPLWV��)LJXUH�������/LPLW�OLQHV�PD\�EH�HLWKHU
VLQJOH�OLQHV�RU�FRPSOH[��&RPSOH[�OLPLWV�DOORZ�IRU�VHW�
WLQJ�XS�WR�WHQ�GLIIHUHQW�YDOXHV�IRU�ERWK�WKH�XSSHU�DQG
ORZHU�OLPLW�OLQHV�

0HQX�.H\� ,QLWLDWHV�D�VHULHV�RI�PHQXV�WKDW�SURYLGH�YDULRXV�WUDFH
GLVSOD\�DQG�LQSXW�RSWLRQV��7KH�0HQX�NH\�PHQXV�DUH
GHVFULEHG�LQ�SDUDJUDSK����

��� MENU KEY MENUS 7KH�Menu NH\�PHQXV��)LJXUH�������DUH�GHVFULEHG�EHORZ�

7UDQVPLVVLRQ �&RQILJXUHV�WKH�WUDFH�IRU�D�WUDQVPLVVLRQ�PHDVXUH�
PHQW�

5HWXUQ�/RVV �&RQILJXUHV�WKH�WUDFH�IRU�D�UHWXUQ�ORVV�PHDVXUHPHQW�

FRONT PANEL DISPLAY KEYS
OPERATION AND INDICATORS

>

1 2

1

1 2

)LJXUH����� Display .H\V�DQG�0HQXV
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DISPLAY KEYS FRONT PANEL
AND MENUS OPERATION

OFFSET: Use the keypad or rotary knob to set
the value of the reference line. Values
of from 0.0 dB to +/-99.9 dB, in increments
of 0.1 dB are possible.

RESOLUTION: Use the keypad or rotary knob to set
the display vertical resolution. Values of from 0.1 to 10, 
in increments of 0.1 dB are possible when using the 
keypad. The rotary knob allows adjustments in 0.1, 0.2, 
0.5, 1, 2, 5, and 10 dB values.

SELECT: Pressing select with the cursor on moves
the trace displayed at the cursor to the reference line.

CHANNEL 1

OFFSET
X.XX dB

RESOLUTION
X.XX dB

PRESS SELECT TO
MOVE TRACE AT

CURSOR TO
REFERENCE

LINE*

*Actual message displayed will depend
on cursor functions selected.

)LJXUH����� Offset/Resolution�.H\�0HQX

)LJXUH����� Limits �0HQXV
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6:5 &RQILJXUHV�WKH�WUDFH�IRU�DQ�6:5��VWDQGLQJ�ZDYH�UD�
WLR��PHDVXUHPHQW�

3RZHU� &RQILJXUHV�WKH�WUDFH�IRU�D�SRZHU�PHDVXUHPHQW�

9ROWV�� &RQILJXUHV�WKH�WUDFH�IRU�D�YROWDJH�PHDVXUHPHQW��,Q
WKLV�PHDVXUHPHQW��WKH�LQSXW�5)�'HWHFWRU�LV�UHSODFHG
ZLWK�D�OHQJWK�RI�%1&�%1&�FDEOH�

9LHZ�&DO 9LHZ�VWRUHG�FDOLEUDWLRQ�GDWD�

6HOHFW�,QSXW� 'LVSOD\V�D�PHQX�SURYLGLQJ�WKH�IROORZLQJ�LQSXW�VHOHF�
WLRQ�

)LJXUH������ Display Menu�.H\�0HQX

FRONT PANEL DISPLAY  KEYS
OPERATION AND MENUS
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121�5$7,2�$��&RQQHFWV�WKH�RXWSXW�RI�WKH�LQ�
SXW�$�DPSOLILHU�WR�&KDQQHO���RU���
121�5$7,2�%��&RQQHFWV�WKH�RXWSXW�RI�WKH�LQ�
SXW�%�DPSOLILHU�WR�&KDQQHO���RU���
121�5$7,2�5���&RQQHFWV�WKH�RXWSXW�RI�WKH�LQ�
SXW�5��DPSOLILHU�WR�&KDQQHO���RU���
121�5$7,2�5���&RQQHFWV�WKH�RXWSXW�RI�WKH�LQ�
SXW�5��DPSOLILHU�WR�&KDQQHO���RU���
5$7,2�$�5���&RQQHFWV�WKH�UDWLR�RI�LQSXW�$�VXE�
WUDFWHG�E\�LQSXW�5��WR�&KDQQHO���RU����7KLV�UD�
WLR�LV�WKH�GLIIHUHQFH�VLJQDO�WKDW�UHVXOWV�IURP�WKH
ORJDULWKP�RI�WKH�VLJQDO�RQ�LQSXW�$�EHLQJ�VXE�
WUDFWHG�E\�WKH�ORJDULWKP�RI�WKH�VLJQDO�RQ�LQSXW
5���
5$7,2�$�5���6DPH�DV�GHVFULEHG�IRU�5$7,2
$�5���H[FHSW�VXEVWLWXWH�LQSXW�5��IRU�LQSXW�5��
5$7,2�%�5���6DPH�DV�GHVFULEHG�IRU�5$7,2
$�5���H[FHSW�VXEVWLWXWH�LQSXW�%�IRU�LQSXW�$�
5$7,2�%�5���6DPH�DV�GHVFULEHG�IRU�5$7,2
$�5���H[FHSW�VXEVWLWXWH�LQSXWV�%�DQG�5��IRU�$
DQG�5��

7UDFH�0HPRU\ 'LVSOD\V�D�PHQX�SURYLGLQJ�RSWLRQV�IRU�FRQWUROOLQJ
WUDFH�PHPRU\�

9,(:�0(025<�21�2))��9LHZ�VWRUHG�GDWD�IRU
WKLV�WUDFH��

127(
7KH�GDWD�DFFHVVHG�KHUH�LV�IURP�D�GLIIHUHQW
VWRUDJH�ORFDWLRQ�WKDQ�WKRVH�WUDFH�PHPRULHV
DFFHVVHG�XVLQJ�6$9(�5(&$//�NH\�PHQXV
�)LJXUH�������

68%75$&7�0(025<�21�2))��6XEWUDFWV�WKH
WUDFH�VWRUHG�LQ�WKLV�PHPRU\�IURP�WKH�GLVSOD\HG
WUDFH�

75$&(�0(025<�6725$*(�0(18��'LVSOD\V�D
PHQX�SURYLGLQJ�VWRUDJH�RSWLRQV�

/2$'�75$&(�0(025<�:,7+�75$&(
'$7$��/RDGV�WKLV�PHPRU\�ZLWK�GDWD�IURP�WKH
GLVSOD\HG�WUDFH��
/2$'�75$&(�0(025<�:,7+�&203/(;
+,*+�/,0,7��/RDGV�WKLV�PHPRU\�ZLWK�FRPSOH[�
KLJK�OLPLW�GDWD�

MENU KEY FRONT PANEL
AND MENUS OPERATION
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/2$'�75$&(�0(025<�:,7+�&203/(;
/2:�/,0,7��/RDGV�WKLV�PHPRU\�ZLWK�FRPSOH[�
ORZ�OLPLW�GDWD�

5HI�/LQH� 'LVSOD\V�RSWLRQV�IRU�FRQWUROOLQJ�WKH�UHIHUHQFH�OLQH�

127(
8VH�WKH�Data Entry/Cursor�URWDU\�NQRE�WR�UH�
VHW�WKH�5()(5(1&(�/,1(�WR�DQRWKHU
JUDWLFXOH�OLQH��7KH�UHIHUHQFH�OLQH�LV�WKH�SRLQW
DERXW�ZKLFK�WKH�WUDFH�H[SDQGV�YHUWLFDOO\
ZLWK�GLIIHUHQW�UHVROXWLRQ�YDOXHV��LW�FDQ�EH�VHW
WR�DQ\�JUDWLFXOH�OLQH��3UHVV�Data Entry Clear
WR�UHWXUQ�WR�WKH�PHDVXUHPHQW�PRGH�

21��7XUQV�WKH�UHIHUHQFH�OLQH�RQ�
2))��7XUQV�WKH�UHIHUHQFH�OLQH�RII�
$'-867�326,7,21��/HWV�\RX�SRVLWLRQ�WKH�UHI�
HUHQFH�OLQH�XVLQJ�WKH�DISPLAY ENTRY/ CUR-
SOR�NQRE�

���� CALIBRATION KEY
AND MENUS

'LVSOD\V�D�VHULHV�RI�LQVWUXFWLRQV��)LJXUH�������WKDW�JXLGH�\RX�WKURXJK�WKH
FDOLEUDWLRQ�F\FOH��7KH�FDOLEUDWLRQ�VHTXHQFH�LV�GHWHUPLQHG�E\�WKH�PHDVXUH�
PHQWV�FKRVHQ��7KLV�NH\�DOVR�DOORZV�ORZ�OHYHO�WULP�WR�EH�SHUIRUPHG��ZKHQ
UHTXLUHG���DQG�DOORZV�HQWU\�RI�GHWHFWRU�RIIVHWV��/RZ�OHYHO�WULP�RSWLPL]HV
WKH������$�IRU�PHDVXUHPHQWV�RI�����G%P�DQG�EHORZ��,WªV�XVH��LV�UHTXLUHG
ZKHQ�UHWUDFH�5)�LV�21�RU�92/76�PRGH�LV�VHOHFWHG�

'HWHFWRU�RIIVHWV�DOORZ�D�G%�RIIVHW�WR�EH�VHW�IRU�DQ\�RI�WKH�$��%��5��RU�5�
GHWHFWRUV��7KHVH�YDOXHV�UHPDLQ�LQ�PHPRU\��HYHQ�DIWHU�WKH������$�LV�UH�
VHW�DQG�SRZHUHG�GRZQ��7KH�RIIVHWV�DUH�RQO\�FOHDUHG�E\�HQWHULQJ�§��G%¨�
,I�DQ\�GHWHFWRU�RIIVHW�LV�DFWLYH��D�VWDWXV�PHVVDJH�GLVSOD\V�DW�WKH�ERWWRP
RI�WKH�VFUHHQ�

81&$/
,QGLFDWRU�

/LJKWV�ZKHQ�HLWKHU�PHDVXUHPHQW�WUDFH�LV
XQFDOLEUDWHG�

FRONT PANEL CALIBRATION KEY
OPERATION AND MENUS
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CALIBRATION is the process whereby losses inherent in a transmission or return loss measurement system are
measured, stored in internal memory, and later subtracted so that the results displayed are those of the test
device, minus residual losses.  Pressing the CALIBRATION key initiates the following sequence of menus when
the Channel 1 trace has been selected to display transmission loss or gain from input A and the Channel 2 trace
return loss from input B. 
Important: Set output power for the desired level before beginning the calibration sequence.

Connect the end of the Open/Short
labeled “OPEN” to the test port on the
SWR Autotester.

Reverse ends on
the Open/Short to
Autotester

• Connect the RF Input port on the SWR Autotester to the RF OUTPUT port on the sweep generator. An adapter may
be needed.

• Connect the RF detector between input A of the Network Analyzer and the Test Port on the SWR Autotester.

When only transmission loss is being measured and the SWR Autotester is not being used, the test port called out in
the menu is the port to which the test device connects. In most cases, it will be the RF OUTPUT port on the sweep
generator.

When the calibration cycle is complete, the losses inherent in the SWR Autotester, Adapter, and RF detector have been
measured and stored. In all future measurements (in this configuration) of test devices at this level of  output power,
these losses will be subtracted from measured losses; consequently, the results displayed will be those of the test device
minus residuals.

)LJXUH������ CALIBRATION�.H\�0HQX�6HTXHQFH

CALIBRATION KEY FRONT PANEL
AND MENUS OPERATION
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���� DATA ENTRY/CURSOR
KEYS AND KNOB

7KH�Data Entry�NH\V�DQG�NQRE��)LJXUH�������DUH�GHVFULEHG�EHORZ��

.QRE� (QWHUV�YDULDEO\�DGMXVWHG�PHDVXUHPHQW�YDOXHV
�FXUVRU�SRVLWLRQ��RIIVHW��UHVROXWLRQ��HWF���

.H\SDG (QWHUV�GLVFUHWH�PHDVXUHPHQW�YDOXHV�

(QWHU�.H\ 7HUPLQDWHV�GDWD�HQWULHV�PDGH�IURP�WKH�NH\SDG�

&OHDU�.H\ &OHDUV�HQWHUHG�YDOXH��LI�SUHVVHG�EHIRUH�WKH�Enter�NH\�
$OVR�FOHDUV�D�GLVSOD\HG�PHQX��HQWU\�HUURUV��FRPSOH[
OLPLW�VHJPHQW�LGHQWLILHUV��DQG�FXUVRU�127�)281'
PHVVDJH�

���� HARD COPY KEYS 7KH�Hard Copy�NH\V��)LJXUH�������DUH�GHVFULEHG�LQ�WKH�IROORZLQJ�SDUD�
JUDSKV�

+DUG�&RS\
0HQX�.H\

'LVSOD\V�D�PHQX��)LJXUH�������WKDW�SURYLGHV�SULQW
RSWLRQV��7KHVH�PHQXV�DUH�GHVFULEHG�LQ�SDUDJUDSK���
���

6WDUW��.H\ )UHH]HV�WKH�GLVSOD\HG�GDWD�DQG�VWDUWV�SULQWLQJ�LW�
7KH�W\SH�RI�SULQWRXW�WKHQ�REWDLQHG��JUDSKLF�RU�WDEX�
ODWHG��LV�EDVHG�RQ�WKH�ODVW�'LVSOD\�0HQX�NH\�LWHP�VH�
OHFWHG��

6WRS��.H\� 6WRSV�SULQWLQJ�WKH�GDWD�LPPHGLDWHO\��,Q�WKH�FDVH�RI
SORWWLQJ��WKH�HQG�RI�D�GDWD�VWULQJ�LV�ILQLVKHG�DQG�WKH
SORWWHU�OHIW�LQ�D�UHVHW�VWDWH�

>

1 2

1

Data Entry / Cursor

1

)LJXUH������ DATA ENTRY�.H\V�DQG�.QRE

>

1 2

1

)LJXUH������ HARD COPY .H\V

FRONT PANEL DATA ENTRY/CURSOR
OPERATION AND KNOB
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���� HARD COPY KEY
MENUS

3UHVVLQJ�WKH�+DUG�&RS\�0HQX�NH\�ZLOO�GLVSOD\�WKH�PHQX�IRU�WKH�FXUUHQWO\
VHOHFWHG�KDUG�FRS\�GHYLFH��VXFK�DV��SULQWHU�RU�SORWWHU���,I�WKH�+DUG�&RS\
0HQX�LV�DOUHDG\�GLVSOD\HG��WKH�KDUG�FRS\�W\SH�ZLOO�WRJJOH�WR�WKH�RWKHU�GH�
YLFH�DQG�LWV�UHOHYDQW�PHQX�ZLOO�GLVSOD\�7KH�+DUG�&RS\�.H\�PHQXV�SUR�
YLGH�IRU�DQ\�RI�WKH�IROORZLQJ��

7KH�JUDSKLF�GLVSOD\�
$�WDEXODWLRQ�RI�WKH�PHDVXUHG�YDOXHV�WR�D�SULQWHU�
�7KH�JUDSKLF�YDOXHV�WR�D�SORWWHU�
&RPSOH[�OLPLW�YDOXHV�LQ�WDEXODWHG�IRUP�

)LJXUH������SURYLGHV�H[DPSOHV�RI�D�KDUG�FRS\�SORW��7KH�Menu�NH\�PHQX
VHOHFWLRQV�DUH�VKRZQ�EHORZ�

3ULQWHU�6HOHFWHG�

3ULQW�*UDSK� 3ULQWV�WKH�RQ�VFUHHQ�JUDSKLF�

(QWHU�7LWOHV 'LVSOD\V�D�PHQXV�SURYLGLQJ�RSWLRQV�IRU�HQWLWOLQJ�WKH
WHVW��6HOHFWHG�7LWOHV�WR�(QWHU�PHQX���

,'(17,)<��6HOHFWV�DQ�XS�WR�IRXU�FKDUDFWHU
LGHQWLILFDWLRQ�IRU�WKH�W\SH�RI�WHVW��VXFK�DV�
7160�IRU�WUDQVPLVVLRQ��5/�IRU�UHWXUQ�ORVV�
3:5�IRU�SRZHU���6HOHFWLQJ�WKLV�HQWU\�EULQJV�XS
WKH�§7,7/(�(175<¨�PHQX��7R�RSHUDWH�WKLV
PHQX��XVH�WKH�DISPLAY ENTRY/CURSOR�NQRE
KLJKOLJKW�WKH�GHVLUHG�DOSKD�RU�QXPHULF�FKDUDF�
WHU��7KHQ��SUHVV�WKH�ENTER�NH\�WR�VHOHFW�WKH
KLJKOLJKWHG�HQWU\��:KHQ�\RXU�HQWU\�LV�FRPSOHWH�
KLJKOLJKW�'21(�DQG�SUHVV�WKH�ENTER�NH\� En-
tries can contain up to 12 characters, which can
also be entered from the numeric keypad.
'$7(��(QWHU�WKH�GDWH�LQ�WKH�IRUPDW�VKRZQ�
'DWH�FDQ�EH�HQWHUHG�DV�GG�PP�\\�RU�PP�GG�\\�
ZKHUH�P�LV�WKH�PRQWK��G�LV�WKH�GD\��DQG�\�LV�WKH
\HDU��6HOHFWLQJ�WKLV�HQWU\�DOVR�EULQJV�XS�WKH�§7,�
7/(�(175<¨�PHQX�WKDW�ZDV�GHVFULEHG�DERYH�
(QWULHV�FDQ�FRQWDLQ�XS�WR����FKDUDFWHUV��ZKLFK
FDQ�DOVR�EH�HQWHUHG�IURP�WKH�QXPHULF�NH\SDG�
7(67�'(9,&(��/HWV�\RX�HQWHU�DQ�XS�WR�IRXU
FKDUDFWHU�QDPH�IRU�\RXU�WHVW�GHYLFH��6HOHFWLQJ
WKLV�HQWU\�DOVR�EULQJV�XS�WKH�§7,7/(�(175<¨
PHQX�WKDW�ZDV�GHVFULEHG�DERYH��(QWULHV�FDQ
FRQWDLQ�XS�WR����FKDUDFWHUV��ZKLFK�FDQ�DOVR�EH
HQWHUHG�IURP�WKH�QXPHULF�NH\SDG�

HARD COPY FRONT PANEL
MENU KEY OPERATION
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)LJXUH������ HARD COPY�0HQX

FRONT PANEL HARD COPY
OPERATION MENU KEY
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)LJXUH������ +DUG�&RS\�3ORWWHU�([DPSOH

HARD COPY FRONT PANEL
MENU KEY OPERATION
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7DEXODU 6HOHFWV�WKH�SULQW�UHVROXWLRQ�LQ�GDWD�SRLQWV¦��������
����������RU�����

0DUNHUV�2QO\ 'LVSOD\V�GDWD�RQO\�DW�WKH�IUHTXHQF\�PDUNHU�SRLQWV�

3ULQW�/LPLWV� 3ULQWV�OLPLW�GDWD�

3ORWWHU� 'LVSOD\V�D�PHQX�SURYLGLQJ�SORWWHU�RSWLRQV�

3ORWWHU�6HOHFWHG�

3/27�$//��3ORWV�DOO�GLVSOD\HG�GDWD�
(17(5�7,7/(6��'LVSOD\V�WKH�§6(/(&7�7,7/(�72�(17(5¨
PHQX�GHVFULEHG�DERYH�
3/27�21/<�*5$7,&8/(6��3ORWV�RQO\�WKH�JUDWLFXOH�GDWD�
3/27�21/<�75$&(6��3ORWV�RQO\�WKH�WUDFH���RU���GDWD�
3/27�21/<�7,7/,1*��3ORWV�RQO\�WKH�WLWOLQJ�GDWD�
3/27�21/<�&85625�,1)2��3ORWV�RQO\�WKH�FXUVRU�GDWD�
35,17(5��5HWXUQV�\RX�WR�WKH�§+$5'�&23<�0(18�¨�ZKLFK�SUR�
YLGHV�\RX�ZLWK�SULQWHU�RSWLRQV�

127(�$%287�3/277,1*
3��DQG�3��DUH�WKH�;�<�FRRUGLQDWHV�WKDW�GHWHU�
PLQH�WKH�VL]H�RI�WKH�SORW��7KHVH�WZR�FRRUGL�
QDWHV��ZKLFK�ZHUH�IRUPHUO\�SUHVHW�E\�ILUP�
ZDUH��PD\�QRZ�EH�DGMXVWHG�PDQXDOO\�DW�WKH
SORWWHU�RU�UHPRWHO\�YLD�*3,%�SURJUDPPLQJ
�VHH�WKH�5'5�FRPPDQG�LQ�6HFWLRQ����

FRONT PANEL HARD COPY
OPERATION MENU KEY
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���� CURSOR
MEASUREMENT KEYS,
INDICATORS, AND
MENUS

7KH�Cursor�Measurement�NH\V�DQG�LQGLFDWRUV��)LJXUH�������DUH�VKRZQ
DQG�GHVFULEHG�EHORZ��

2Q�2II�.H\� 3RVLWLRQV�WKH�PDLQ�FXUVRU�WR�WKH�IUHTXHQF\�SRLQW�LW
ZDV�DW�ZKHQ�WKH�IXQFWLRQ�ZDV�ODVW�XVHG��7KHUHDIWHU�
LW�LV�FRQWLQXRXVO\�YDULDEOH�ZLWK�WKH�WXQLQJ�NQRE��RU�LW
PD\�EH�SRVLWLRQHG�DW�WKH�QH[W�PDUNHU�E\�SUHVVLQJ
WKH�6HOHFW�NH\�LI�WKLV�RSWLRQ�ZDV�ODVW�VHOHFWHG�IURP�D
&XUVRU�0HDVXUHPHQW�PHQX��7KH�IUHTXHQF\�DQG�DP�
SOLWXGH�RI�WKH�WHVW�GDWD�DW�WKH�FXUVRU�RQ�ERWK�WUDFHV
DUH�GLJLWDOO\�GLVSOD\HG�

5HODWLYH�
&XUVRU�2Q�2II
.H\�

3RVLWLRQV�D�UHODWLYH�FXUVRU�RQ�WKH�VFUHHQ��7KH�PDLQ
FXUVRU�ZLOO�WKHQ�PRYH�DV�WKH�WXQLQJ�NQRE�LV�YDULHG�
RU�LW�ZLOO�DGYDQFH�WR�WKH�QH[W�PDUNHU�LI�WKH�6HOHFW
NH\�LV�SUHVVHG��7R�HVWDEOLVK�D�QHZ�UHIHUHQFH��WKH
PDLQ�DQG�UHIHUHQFH�SRVLWLRQV�PD\�EH�UHYHUVHG�E\
SUHVVLQJ�WKH�(QWHU�NH\��7KH�GLIIHUHQFH�LQ�DPSOLWXGH
DQG�IUHTXHQF\�EHWZHHQ�WKH�UHIHUHQFH�FXUVRU�DQG�WKH
PDLQ�FXUVRU�SRVLWLRQV�RQ�WKH�WHVW�GDWD�DUH�GLVSOD\HG
IRU�ERWK�WUDFHV�

+ROG�.H\�DQG
,QGLFDWRU

.H\�IUHH]HV�WKH�GDWD��ZKLFK�FDQ�WKHQ�EH�PDQLSX�
ODWHG�����E\�DGGLQJ�RU�FKDQJLQJ�OLPLW�RU�PDUNHU�YDO�
XHV�RU�����E\�FKDQJLQJ�RIIVHW�RU�UHVROXWLRQ�YDOXHV�
,QGLFDWRU�LV�OLW�ZKLOH�WKH�GDWD�DUH�IUR]HQ��ZKLFK�RF�
FXUV�ZKHQ�WKH�Hold RU Hard Copy Start NH\V�DUH�DFWL�
YDWHG�

$SSOLFDWLRQ 3URYLGHV�D�GLUHFW�OLQN�LQWR�WKH�DSSOLFDWLRQV�PHQX
VKRZQ�LQ�)LJXUH�����

)XQFWLRQ¥�&K�
DQG�&K��.H\V

'LVSOD\�PHQXV��)LJXUHV������DQG�������WKDW�OHW�\RX
TXLFNO\�PRYH�WKH�Ch1�RU�Ch2�FXUVRU�WR�DQ\�RQH�RI�WKH
SRLQWV�LQGLFDWHG��

0HQX�6HOHFWLRQV�

029(�&85625�72�0$;,080��0RYHV�WKH
FXUVRU�WR�WKH�PD[LPXP�YDOXH�RI�WKH�WHVW�GDWD
DQG�GLVSOD\V�WKH�DPSOLWXGH�DQG�IUHTXHQF\��
029(�&85625�72�0,1,080��6DPH�DV�GH�
VFULEHG�DERYH��H[FHSW�IRU�WKH�PLQLPXP�WUDFH
YDOXH��
1(;7�0$5.(5��0RYHV�WKH�FXUVRU�WR�WKH�QH[W
IUHTXHQF\�PDUNHU�DQG�GLVSOD\V�WKH�DPSOLWXGH
DQG�IUHTXHQF\��

CURSOR MEASUREMENT FRONT PANEL
KEYS AND INDICATORS OPERATION

Cursor Measurements

>

1 2

1

)LJXUH������ Cursor Measurement
Keys and Indicators
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$&7,9(�0$5.(5��0RYHV�WKH�FXUVRU�WR�WKH�DF�
WLYH�IUHTXHQF\�PDUNHU�DQG�GLVSOD\V�WKH�DPSOL�
WXGH�DQG�IUHTXHQF\��
'%�6($5&+��0RYHV�WKH�FXUVRU�LQ�DFFRUGDQFH
ZLWK�LQVWUXFWLRQV�VHW�LQ�WKH�§6(7�6($5&+�3$�
5$0(7(56¨�PHQX�GHVFULEHG�EHORZ�

6HW�6HDUFK�3DUDPHWHUV�0HQX�

6($5&+�9$/8(��(QWHU�WKH�DPSOLWXGH�YDOXH
WKDW�\RX�ZDQW�WR�VHDUFK�IRU�
6($5&+�7<3(�/()7��'LUHFWV�WKH�§G%
6($5&+¨�PRGH�FXUVRU�WR�VHDUFK�WR�WKH�OHIW�RI
LWV�FXUUHQW�SRVLWLRQ�IRU�WKH�YDOXH�VHW�XVLQJ�WKH
§6($5&+�9$/8(¨�RSWLRQ�
6($5&+�7<3(�5,*+7��6DPH�DV�DERYH��H[FHSW
WKH�VHDUFK�LV�WR�WKH�ULJKW�
6($5&+�7<3(�%$1':,'7+��,I�WKH�FXUVRU�LV
SRVLWLRQHG�ZLWKLQ�WKH���¥�VHDUFK�UDQJH�RI�WKH
§6($5&+�9$/8(¨�HQWU\��WZR�FXUVRUV�ZLOO�GL�
YHUJH�WR�LQGLFDWH�EDQGZLGWK��)LJXUH�������

FRONT PANEL CURSOR MEASUREMENT
OPERATION KEY AND INDICATORS

)LJXUH������� Cursor Measurements �0HQXV��:LWK�Relative Cursor2II�
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CURSOR MEASUREMENTS FRONT PANEL
KEY AND MENUS OPERATION

)LJXUH������ �Cursor Measurements 0HQXV��:LWK�Relative Cursor�2Q�

Two cursors diverge to indicate the bandwidth.

Set cursor within the search range of the "SEARCH
VALUE" range. NOTE

When Relative Cursor is on, all
cursor searches are performed
relative to the value at the
current main cursor position

)LJXUH������ G%�6HDUFK�0RGH�&XUVRU��%DQGZLGWK
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���� ENHANCEMENT KEYS,
INDICATORS, AND
MENUS

7KH�Enhancement�NH\V�DQG�LQGLFDWRUV��)LJXUH�������DUH�GHVFULEHG�EH�
ORZ��

6PRRWKLQJ�
.H\�DQG�,QGL�
FDWRUV

.H\�SURYLGHV�WZR�OHYHOV�RI�ILOWHULQJ��0,1�DQG�0$;�
WKDW�LPSURYH�WKH�GLVSOD\�DW�ORZ�VLJQDO�OHYHOV�
6PRRWKLQJ�LV�LQGLFDWHG�DV�IROORZV��%RWK�/('V�OLW�
PD[LPXP�VPRRWKLQJ��WRS�/('�OLW��PLQLPXP�VPRRWK�
LQJ��QR�/('V�OLW��QR�VPRRWKLQJ�

$YHUDJLQJ
.H\��,QGLFDWRU
DQG�0HQX

:KHQ�\RX�VHOHFW�DYHUDJLQJ����WR�����VXFFHVVLYH
VZHHSV�FDQ�EH�DYHUDJHG�WR�VPRRWK�WKH�WUDFH�GLVSOD\�
7KH�Averaging�.H\�PHQX�LV�VKRZQ�LQ�)LJXUH�������

���� OPERATIONAL
CHECKOUT

7KH������$�6FDODU�1HWZRUN�$QDO\]HU�XQGHUJRHV�D�FRPSUHKHQVLYH�VHOI
WHVW�ZKHQ�WXUQHG�RQ�RU�ZKHQ�Self Test�LV�VHOHFWHG��,I�WKH�&57�GLVSOD\V
§$//�7(676�3$66('�¨�WKH�LQWHUQDO�FLUFXLWV�DUH�RSHUDWLQJ�SURSHUO\�
+RZ�WR�SHUIRUP�DQ�RSHUDWLRQDO�FKHFN�LV�GHVFULEHG�7DEOH�����

���� REAR PANEL
CONNECTORS

7KH�UHDU�SDQHO�FRQWDLQV�PXOWLSLQ�*3,%�DQG�SULQWHU�FRQQHFWRUV��WKH�OLQH
YROWDJH�PRGXOH��DQG�DGGLWLRQDO�LQSXW�RXWSXW�FRQQHFWLRQV��7KH�OLQH�YROWDJH
PRGXOH�DQG�*3,%�FRQQHFWRU�DUH�GHVFULEHG�LQ�&KDSWHU����WKH�SULQWHU�LQWHU�
IDFH�DQG�WKH�DGGLWLRQDO�LQSXW�RXWSXW�FRQQHFWLRQV�DUH�GHVFULEHG�LQ�)LJXUH���
���

���� ERROR MESSAGES 8SRQ�WXUQLQJ�RQ�WKH�HTXLSPHQW�RU�VHOHFWLQJ�Self�Test�RU Reset��WKH�DQD�
O\]HU�XQGHUJRHV�D�FRPSUHKHQVLYH�VHOI�WHVW��,I�WKH�VHOI�WHVW�SDVVHV��WKH
PHVVDJH�§$//�7(676�3$66('¨�GLVSOD\V��KRZHYHU��LI�DQ\�SDUW�RI�WKH
VHOI�WHVW�IDLOV��DQ�HUURU�PHVVDJH�GLVSOD\V��$GGLWLRQDOO\��D�FRQWURO�SDQHO
/('�IODVKHV��$�GLIIHUHQW�/('�IODVKHV�IRU�HDFK�IDXOW��7KH�/('�FRGLQJ
IRU�IDXOW�GHWHFWLRQ�LV�VKRZQ�LQ�7DEOH������7KLV�FRGLQJ�PDNHV�LW�SRVVLEOH
WR�ORFDWH�D�IDXOW�HYHQ�LI�WKH�&57�KDV�IDLOHG�RU�LV�VZLWFKHG�RII��

FRONT PANEL ENHANCEMENT KEYS,  INDICATORS, 
OPERATION KEY AND MENUS

>

1 2

1

)LJXUH������ ENHANCEMENT�.H\V

NOTE
When Averaging is
enabled, both LEDs to
the right of the key are
lit.

)LJXUH������ Averaging�.H\�0HQX
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,I�DQ�LQWHOOLJHQW�VRXUFH�LV�XVHG��WKH������$�GLUHFWV�LW�WR�SHUIRUP�D�VHOI
WHVW�DV�ZHOO�

:KHQ�PHPRU\�KDV�EHHQ�WHVWHG��IURQW�SDQHO�/('V�OLJKW�WR�VKRZ�PHP�
RU\�WHVW�LV�ILQLVKHG�DQG�DQ\�IDLOXUHV��

���� 56100A ANALYZER
CONNECTIONS TO
ANRITSU SWEEP
GENERATORS

7KH������$�6FDODU�1HWZRUN�$QDO\]HU�PD\�EH�XVHG�ZLWK�YDULRXV�$1�
5,768�DQG�RWKHU�VZHHS�JHQHUDWRUV��7DEOHV�����DQG�����OLVWV�PDQ\�RI�WKH
PRGHOV�WKDW�PD\�EH�XVHG�ZLWK�WKH������$�DQG�WKH�LQWHUFRQQHFWLRQV�UH�
TXLUHG�

CONNECTIONS TO FRONT PANEL
ANRITSU SWEEP GENERATORS OPERATION
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1. 6HT�6\QF�,QSXW������9�WR����9�EODQNV�WUDFH
GXULQJ�UHWUDFH�RU�EDQGVZLWFKLQJ��¥���9�WR�¥��9
GHILQHV�D�PDUNHU�ZKLFK��ZKHQ�LQ�WKH�UDQJH�RI
¥�9� WR�¥��9�� LV�DQ�DFWLYH�PDUNHU��%1&�FRQ�
QHFWRU�����NΩ�LPSHGDQFH�

2. 9LGHR�0DUNHU�,QSXW����9�WR����9�SHDN�LQ�
SXW���%1&�FRQQHFWRU��

3. 5HWUDFH� %ODQNLQJ� ,QSXW�� ±�9� FDXVHV� UH�
WUDFH�WR�RFFXU��%1&�FRQQHFWRU�

4. 'ZHOO�2XWSXW��77/�/RZ�VLJQDO�VWRSV�VZHHS�
6ZHHS� FRQWLQXHV� ZKHQ� VLJQDO� LV� UHPRYHG�
%1&�FRQQHFWRU��

5. 3DUDOOHO�3ULQWHU�,QWHUIDFH��3URYLGHV�VWDQG�
DUG� &HQWURQLFV� SDUDOOHO� LQWHUIDFH� ZLWK� D
SULQWHU��

6. 3URWHFWLYH�&RQGXFWRU�7HUPLQDO�

7. /LQH�9ROWDJH�0RGXOH�� 3URYLGHV� DQ� LQSXW� IRU
��������������RU�����9DF� OLQH�SRZHU��&RQWDLQV
���������$�DQG����������$�DQLWVXUJH�IXVH��5H�
IHU�WR�&KDSWHU����SDJH�����IRU�SDUW�QXPEHUV�

8. $X[� ,�2�� &RQQHFWV� �����$� WR� $15,768
��;;$�%�� ��;;;$�%�� RU� ��;;;$� 6\QWKHVL]�
HUV�� +3� ����%� 6ZHHSHU�� DQG� +3
����$�����$�6\QWKHVL]HUV��

9. 'HGLFDWHG�*3,%��&RQQHFWV������$�WR�VLJQDO
VRXUFH�DQG�SORWWHU��

10. *3,%�&RQQHFWRU��6HH�)LJXUH������SDJH�����

11. %DQGVZLWFK�%ODQNLQJ� ,QSXW�� $FFHSWV� ±�9
VLJQDO� FRLQFLGHQW� ZLWK� EDQGVZLWFKLQJ� SRLQWV�
%1&�FRQQHFWRU�

12. +RUL]RQWDO��6ZHHS�5DPS��,QSXW�2XWSXW��
�� WR� ���9� QRPLQDO�� ���9� PD[LPXP� LQSXW�
%1&�FRQQHFWRU������NΩ �LPSHGDQFH��:KHQ�VH�
OHFWHG��FDQ�DOVR�SURYLGH�D������9�RXWSXW�

13. (DUWK�&KDVVLV�*URXQG�7HUPLQDO��0D\� EH
XVHG�WR�FRQQHFW�WKH������$�WR�WKH�VRXUFH�

)LJXUH������ /RFDWLRQ�RI�5HDU�3DQHO�&RQQHFWRUV

FRONT PANEL REAR PANEL
OPERATION CONNECTORS
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6WHS�� &RQQHFW�WKH�5)�GHWHFWRU�EHWZHHQ�&KDQQHO�$�RI�WKH�DQDO\]HU�DQG�WKH�5)�RXWSXW�RI
WKH�VRXUFH�DV�VKRZQ�EHORZ��

6WHS��� 3UHVV�Power�RQ�WKH�DQDO\]HU�WR�RQ��$W�WKH�FRQFOXVLRQ�RI�WKH�EXLOW�LQ�VHOI�WHVW��WKH
VFUHHQ�GLVSOD\V�§$//�7(676�3$66('�¨�3UHVV�WKH�System Menu NH\�DQG�VHOHFW�WKH
5(6(7�RSWLRQ�ZLWK�WKH�Menu Select�VZLWFK��UHWXUQV�WKH�V\VWHP�WR�WKH�IDFWRU\�VHW�
WLQJV���2EVHUYH�WKDW�WKH������$�VFUHHQ�LV�SURSHUO\�DQQRWDWHG�IRU�IUHTXHQF\�DQG
OHYHO�

6WHS��� 3UHVV�WKH�Graticule�NH\�WR�WXUQ�WKH�JUDWLFXOH�RQ�

6WHS��� 3UHVV�WKH Channel 2 Display On/Off�NH\�WR�RII�

6WHS��� 3UHVV�WKH�Channel 1 Menu�NH\�

6WHS��� :KHQ�WKH�PHQX�DSSHDUV��VHOHFW�WKH�32:(5�RSWLRQ�XVLQJ�WKH�Menu�8S�'RZQ
VZLWFK�DQG�6(/(&7�NH\�

6WHS��� 3UHVV�WKH�Channel 1 Offset/Resolution NH\���

6WHS��� :KHQ�WKH�PHQX�DSSHDUV��VHOHFW�WKH�2))6(7�RSWLRQ�DQG�HQWHU����G%�YLD�WKH�Data
Entry NH\SDG�DQG�WKH�Enter�NH\�

6WHS��� 2EVHUYH�WKDW�WKH�WUDFH�GHIOHFWV�GRZQZDUG�E\���GLYLVLRQ�

6WHS���� 6HOHFW�WKH�5(62/87,21�RSWLRQ�DQG�HQWHU���G%�XVLQJ�WKH�Data Entry�NH\SDG�RU
URWDU\�NQRE�

6WHS���� 2Q�WKH�SRZHU�VRXUFH��VHOHFW�D�OHYHO�RI���G%P�

6WHS���� 2EVHUYH�WKDW�WKH�WUDFH�GHIOHFWV�GRZQZDUG�E\���GLYLVLRQV��

7DEOH����� 2SHUDWLRQDO�&KHFNRXW

560-SERIES
DETECTOR

RF OUT

56100A

68B, 69A Series or 
67XXA/B Series

>>

1 2

1

A

OPERATIONAL FRONT PANEL
CHECKOUT OPERATION
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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

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


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

FRONT PANEL ERROR
OPERATION CODES

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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INTERCONNECTIONS FRONT PANEL
TO OTHER INSTRUMENTS OPERATION

56100 Connector ANRITSU 6600/6700/68000/69000 Series Hewlett-Packard 8340/8350 Series

Dedicated GPIB GPIB GPIB

Auxiliary I/O AUX I/O
(Using WPN 806-7 Interconnect Cable)

##PROGRAMMING 
(Using WPN 806-13 Interconnect Cable)

7DEOH����� ,QWHUFRQQHFWLRQV�������$�WR�6ZHHS�*HQHUDWRUV�8VLQJ�����6HULHV�,QWHUFRQQHFW�&DEOH

56100 Connector ANRITSU 6600A/B
ANRITSU 6700A/B, 68000A/B,

69000A
Hewlett-Packard 8340/8350

Series

Dedicated GPIB GPIB GPIB GPIB

Horizontal Input/Output HORIZ OUT HORIZ OUT SWEEP OUT

Seq Sync Input SEQ SYNC SEQ SYNC POSZ BLANK

Video Marker Input MARKERS OUTPUT MARKERS OUTPUT No Connection

Retrace Blanking Input RETRACE BLANKING OUT No Connection No Connection

Dwell Output SWEEP DWELL INPUT SWEEP DWELL INPUT STOP SWEEP

7DEOH����� ,QWHUFRQQHFWLRQV�������$�WR�6ZHHS�*HQHUDWRUV�8VLQJ�%1&�&DEOH�&RQQHFWLRQV
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PRINTER

PLOTTER

SWR AUTOTESTER

CENTRONICS
INTERFACE

RF OUT

INTERFACE CABLE
(AUX I/O)

*CONNECT WHEN DIRECTED
BY CALIBRATION MENU

DEVICE UNDER TEST 
(DUT)

560-SERIES
DETECTOR

ADAPTER
(IF NEEDED)

NOTE
Default GPIB addresses
    Plotter= 8
    Source= 5
You can change these addresses using
the System Menu key.

6600A/B
68B Series or 
67XXA/B Series

56100A
>>

1 2

1

A

DEDICATED
GPIB

CALIBRATION
OPEN/SHORT

)LJXUH����� 0HDVXUHPHQWV�7HVW�6HWXS



Chapter 4
Measurements

��� INTRODUCTION 7KLV�FKDSWHU�SURYLGHV�GHWDLOHG�SURFHGXUHV�IRU�SHUIRUPLQJ�WKH�IROORZLQJ
PHDVXUHPHQW�W\SHV�

7UDQVPLVVLRQ�DQG�5HWXUQ�/RVV
$EVROXWH�3RZHU
$OWHUQDWH�6HWXS
5DWLR�0RGH

��� MEASUREMENTS WITH
THE 56100A SCALAR
NETWORK ANALYZER

7KH������$�6FDODU�1HWZRUN�$QDO\]HU�FDQ�EH�XVHG�WR�PDNH�WUDQVPLV�
VLRQ�ORVV�RU�JDLQ��UHWXUQ�ORVV��DEVROXWH�SRZHU��6:5��YROWV��DOWHUQDWLQJ
VHWXS�PHDVXUHPHQWV��RU�VSHFLDO�FXVWRP�PHDVXUHPHQWV�XVLQJ�75$&(
0(025<�
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��� TRANSMISSION AND
RETURN LOSS
MEASUREMENTS

+RZ�WR�PDNH�D�WUDQVPLVVLRQ�DQG�UHWXUQ�ORVV�PHDVXUHPHQW�LV�GHVFULEHG
EHORZ��D�WHVW�VHWXS�LV�VKRZQ�LQ�)LJXUH�����

6WHS�� &RQQHFW�WHVW�HTXLSPHQW�SHU�)LJXUH������H[FHSW�GR�QRW�FRQQHFW�WKH�WHVW�GHYLFH��7XUQ
WKH�SULQWHU�RQ��

6WHS�� 7XUQ�RQ�WKH�V\QWKHVL]HU��WKHQ�SUHVV�Power�RQ�WKH������$�WR�21��$W�WKH�FRQFOXVLRQ
RI�WKH�EXLOW�LQ�VHOI�WHVW��WKH�VFUHHQ�GLVSOD\V�§$//�7(676�3$66('�¨�DQG�WKH�&57�UH�
VHPEOHV�WKDW�VKRZQ�EHORZ��

&RQWURO�VHWWLQJV�PD\�EH�GLIIHUHQW�IURP�WKRVH�VKRZQ��ZKLFK�DUH�WKH�Reset�FRQWURO�VHW�
WLQJV
��7KH�LQVWUXPHQW�FRPHV�RQ�OLQH�ZLWK�WKH�VDPH�FRQWURO�VHWWLQJV�LW�KDG�ZKHQ�ODVW
WXUQHG�RII��

6WHS�� (QVXUH�WKDW�ERWK�FKDQQHOV�DUH�On�DQG�WKDW�&KDQQHO���LV�VHW�IRU�Transmission DQG
&KDQQHO���IRU Return Loss.

6WHS�� 3UHVV�WKH�Calibration�NH\�DQG�IROORZ�WKH�GLUHFWLRQV�JLYHQ�LQ�WKH�FDOLEUDWLRQ�F\FOH�VH�
TXHQFH�RI�PHQXV��,I�QHFHVVDU\��UHIHU�WR�)LJXUH������IRU�DQ�H[SODQDWLRQ�RI�WKH�PHQXV�
$IWHU�ILQLVKLQJ�WKH�FDOLEUDWLRQ��FRQQHFW�WKH�WHVW�GHYLFH�DQG�5)�GHWHFWRU�DV�VKRZQ�LQ
)LJXUH������

Transmission Loss Measurement

6WHS�� 3UHVV�WKH�&KDQQHO���Display On/Off NH\�WR�2II��

6WHS�� 3UHVV�WKH�&KDQQHO���Autoscale�NH\��7KLV�JLYHV�DQ�RSWLPXP�YHUWLFDO�GLVSOD\�RI�WKH
WHVW�GDWD��

6WHS�� 5HDG�WKH�WUDQVPLVVLRQ�ORVV�E\�LQWHUSRODWLQJ�WKH�GLVSOD\HG�JUDSKLF��RU�UHDG�LW�GL�
UHFWO\�XVLQJ�WKH�PDLQ�DQG�RU�UHODWLYH�FXUVRUV�ZLWK�WKH�UHDGRXW�IXQFWLRQ�DV�GHVFULEHG
LQ�VWHS����7KH�WUDQVPLVVLRQ�ORVV�LV�DSSUR[LPDWHO\���G%�LQ�WKH�SDVV�EDQG�DQG����G%
DW�WKH�ERWWRP�RI�WKH�VNLUW�IRU�WKH���*+]�/3)�VKRZQ�RQ�WKH�IROORZLQJ�SDJH�

  

1

2

10.0 dB/DIV OFFSET +0.0 dB
10.0 dB/DIV OFFSET +0.0 dB1: TRANSMSSN (A)

2: RETN LOSS   (B)

2 GHz/DIVF1: 0.010 GHz F2: 20.000 GHz

401 pts  LEVEL: +10.0 dBm

SOURCE
68169B

TRANSMISSION AND RETURN MEASUREMENTS
LOSS MEASUREMENTS
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6WHS�� 7R�XVH�WKH�PDLQ�FXUVRU�DQG�GHOWD�FXUVRU�WR�UHDG�WKH�UHVXOWV�RI�WKH�DERYH�PHDVXUH�
PHQW�GLUHFWO\��SURFHHG�DV�IROORZV��

)RU�DQ�DEVROXWH�PHDVXUHPHQW�SUHVV�WKH�Cursor Measurements On/Off�WR�2Q��WKHQ
SRVLWLRQ�WKH�FXUVRU�XVLQJ�WKH�URWDU\�NQRE�RU�WKH�Cursor Measurements—Ch1�NH\
LQ�FRQMXQFWLRQ�ZLWK�WKH�Menu Select�NH\�WR�WKH�UHTXLUHG�PHDVXUHPHQW�SRLQW��

,I�D�UHODWLYH�PHDVXUHPHQW�LV�UHTXLUHG��ILUVW�WXUQ�RQ�WKH�UHODWLYH�FXUVRU��WKHQ�RQFH
WKH�FXUVRU�KDV�EHHQ�SRVLWLRQHG��SUHVV�WKH Cursor Measurements—Ch1�NH\��WKHQ
VHOHFW�WKH�GHVLUHG�SDUDPHWHU�IURP�WKH�PHQX��

5HDG�WKH�UHVXOWDQW�FXUVRU�GHOWD�SRVLWLRQ�GDWD�IURP�WKH�PHQX�VFUHHQ��

6WHS�� 0DNH�D�KDUG�FRS\�SULQWRXW�RI�WKH�WUDQVPLVVLRQ�ORVV�DV�IROORZV��

3UHVV�WKH�Hard Copy Menu NH\�

,I�GHYLFH�LGHQWLI\��GDWH��DQG�WHVW�GHYLFH�LQIRUPDWLRQ�LV�UHTXLUHG��WKHQ�VHOHFW
§(17(5�7,7/(6�¨�

6HOHFW�35,17�*5$3+�WR�SULQW�WKH�GLVSOD\HG�JUDSKLF��RU�VHOHFW������������������
RU�����WR�SULQW�D�WDEXODWLRQ�DW�WKH�VHOHFWHG�QXPEHU�RI�IUHTXHQF\�SRLQWV��<RX
FRXOG�DOVR�FKRRVH�WR�SULQW�RXW�D�WDEXODWLRQ�DW�RQO\�WKH�PDUNHU�IUHTXHQFLHV��LI�DQ\
PDUNHUV�ZHUH�RQ�

:KHQ�XVLQJ�D�&DQRQ�%-���6;�RU�(SVRQ�);�FRPSDWLEOH�SULQWHU��YHULI\�WKDW�WKH
UHDU�VZLWFK�VHWWLQJV�DUH�DV�VKRZQ�LQ�)LJXUH������$OVR�YHULI\�WKDW�WKH�SRZHU�LQGLFD�
WRU�LV�RQ�DQG�WKDW�WKH�UHVHW�LQGLFDWRU�LV�QRW�IODVKLQJ��,I�LW�LV��SUHVV�WKH�Reset
VZLWFK��

3UHVV�Hard Copy Start�WR�SULQW�RXW�WKH�GDWD��

,I�D�SORWWHU�LV�FRQQHFWHG��E\�VHOHFWLQJ�WKH�KDUG�FRS\�PHQX�\RX�FRXOG�FKRRVH�WR
SORW�HLWKHU�JUDWLFXOHV��WUDFHV��WLWOLQJ��FXUVRU�LQIRUPDWLRQ�RU�DOO�RI�WKHVH�LWHPV�LI
WKH�§3/27�$//¨�IXQFWLRQ�LV�VHOHFWHG�

Return Loss Measurement  

6WHS��� 3UHVV�&KDQQHO���Display On/off�NH\�WR 2II��

6WHS��� 3UHVV�&KDQQHO���Display On/Off NH\�WR�2Q��

6WHS��� 3UHVV�&KDQQHO�� Autoscale NH\�

6WHS��� 7R�XVH�WKH�FXUVRU�IXQFWLRQ�WR�UHDG�WKH�UHVXOWV�RI�WKH�UHWXUQ�ORVV�PHDVXUHPHQW
GLUHFWO\��UHSHDW�VWHS���DERYH�

6WHS��� 3ULQW�RXW�WKH�UHWXUQ�ORVV�DV�GHVFULEHG�LQ�VWHS���DERYH��

MEASUREMENTS TRANSMISSION AND RETURN 
LOSS MEASUREMENTS
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��� ABSOLUTE POWER
MEASUREMENT

+RZ�WR�PDNH�DQ�DEVROXWH�SRZHU�PHDVXUHPHQW�LV�GHVFULEHG�EHORZ�

6WHS�� &RQQHFW�WKH�5)�GHWHFWRU�EHWZHHQ�&RQQHFWRU�A�DQG�WKH�RF Out�FRQQHFWRU�DV�VKRZQ
EHORZ�

6WHS�� 3UHVV�Power��RQ�WKH�DQDO\]HU��WR�2Q��

$W�WKH�FRQFOXVLRQ�RI�WKH�EXLOW�LQ�VHOI�WHVW�WKH�VFUHHQ�GLVSOD\V�§$//�7(676�3$66('�¨
&RQWURO�VHWWLQJV�PD\�EH�GLIIHUHQW�IURP�WKRVH�VKRZQ��ZKLFK�DUH�WKH�IDFWRU\�UHVHW�FRQ�
WURO�VHWWLQJV��7KH�LQVWUXPHQW�FRPHV�RQ�OLQH�ZLWK�WKH�VDPH�FRQWURO�VHWWLQJ�LW�KDG�ZKHQ
ODVW�WXUQHG�RII�

6WHS�� 3UHVV�System Menu NH\��WKHQ�VHOHFW�§5(6(7,” ZKHQ�WKH�PHQX�DSSHDUV�

6WHS�� 3UHVV�WKH�FKDQQHO���Display On/Off�NH\�WR�RII��

6WHS�� 3UHVV�WKH�&KDQQHO���Menu�NH\�

6WHS�� :KHQ�WKH�PHQX�DSSHDUV��VHOHFW�WKH�§32:(5¨�RSWLRQ�XVLQJ�WKH�Menu DQG�Select
NH\V�

6WHS�� 3UHVV�WKH�&KDQQHO���Autoscale�NH\��7KLV�JLYHV�DQ�RSWLPXP�YHUWLFDO�GLVSOD\�RI�WKH
WHVW�GDWD�

6WHS�� 3UHVV�WKH�Cursor Measurements On/Off NH\�WR�2Q�

6WHS�� 8VLQJ�WKH�Data Entry�URWDU\�NQRE�DQG�RU�WKH�Cursor Measurements-Ch1�NH\�LQ�FRQ�
MXQFWLRQ�ZLWK�WKH�Menu Select�VZLWFK��PRYH�WKH�FXUVRU�IURP�WKH�ORZ�WR�WKH�KLJK
HQGV�RI�WKH�WUDFH�DQG�UHDG�WKH�VRXUFH�RXWSXW�SRZHU��LQ�G%P��DW�WKH�IUHTXHQFLHV�RI�LQ�
WHUHVW�

>>

1 2

1

A
B

ABSOLUTE POWER MEASUREMENTS
MEASUREMENTS
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��� ALTERNATE SETUP
MEASUREMENTS

+RZ�WR�PDNH�DQ�DOWHUQDWH�VHWXS�PHDVXUHPHQW�LV�GHVFULEHG�EHORZ��7KH
DOWHUQDWH�VHWXS�PRGH�LV�FRQWUROOHG�WKUX�WKH�IUHTXHQF\�VRXUFH�FRQWURO
SDQHO��

6WHS�� &RQQHFW�WHVW�HTXLSPHQW�SHU�)LJXUH������H[FHSW�GR�QRW�FRQQHFW�WKH�WHVW�GHYLFH��7XUQ
WKH�SULQWHU�RQ��

6WHS�� 7XUQ�RQ�WKH�IUHTXHQF\�VRXUFH�DQG������$��

$W�WKH�FRQFOXVLRQ�RI�WKH�EXLOW�LQ�VHOI�WHVW��WKH�VFUHHQ�GLVSOD\V�§$//�7(676
3$66('�¨�&RQWURO�VHWWLQJV�PD\�EH�GLIIHUHQW�IURP�WKRVH�VKRZQ��ZKLFK�DUH�WKH�UHVHW
FRQWURO�VHWWLQJ��7KH�LQVWUXPHQW�FRPHV�RQ�OLQH�ZLWK�WKH�VDPH�FRQWURO�VHWWLQJV�LW�KDG
ZKHQ�ODVW�WXUQHG�RII���

6WHS�� 6HW�&KDQQHOV���DQG���WR�GLVSOD\�WUDQVPLVVLRQ�XVLQJ�LQSXW�$��DV�IROORZV�

3UHVV�WKH�Ch1 Menu�NH\�

0RYH�WKH�FXUVRU�WR�KLJKOLJKW�Transmission�DQG�SUHVV�WKH�Select�NH\�

0RYH�WKH�FXUVRU�WR�KLJKOLJKW�§6(/(&7�,1387¨�DQG�SUHVV�WKH�Select�NH\�

0RYH�WKH�FXUVRU�WR�KLJKOLJKW�$�DQG�SUHVV�WKH�Select�NH\�

5HSHDW�VWHSV�D�WKUX�G�IRU�FKDQQHO���

3UHVV�WKH�Alt Setup�DQG�§5¨�NH\V�

6WHS�� )RU�WKH���;;$�%��VHOHFW�DQ�DOWHUQDWLQJ�VHWXS�DV�IROORZV�

3UHVV�WKH�F1-F2�NH\�

3UHVV�WKH Shift�NH\�

3UHVV�WKH�F3-F4�NH\�

6WHS�� )RU�WKH���;;;%�RU���;;;$��VHOHFW�DQ�DOWHUQDWLQJ�VHWXS�DV�IROORZV�

3UHVV�CW Sweep Select�

6HOHFW�WKH�$QDORJ�VRIW�NH\�

6HOHFW�WKH�$OWHUQDWH�6ZS�0HQX�VRIW�NH\�

$W�WKH�$OWHUQDWH�0HQX�GLVSOD\��VHOHFW�WKH�$OW�6ZHHS�VRIW�NH\�

MEASUREMENTS ALTERNATE SETUP 
MEASUREMENTS
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6WHS�� 2Q�WKH������$��SUHVV�WKH Calibration�NH\�DQG�IROORZ�WKH�GLUHFWLRQV�JLYHQ�LQ�WKH�FDOL�
EUDWLRQ�F\FOH�VHTXHQFH�RI�PHQXV��

,I�QHFHVVDU\��UHIHU�WR�)LJXUH������IRU�DQ�H[SODQDWLRQ�RI�WKH�PHQXV��

$IWHU�ILQLVKLQJ�WKH�FDOLEUDWLRQ��SUHVV�WKH�Save/Recall�NH\��

6HOHFW�PHQX�RSWLRQ�§6$9(�¨�WKHQ�KLJKOLJKW�WKH�§&$/,%5$7,21�75$&(�0(0�
25<�$1'�6(783������21/<�¨�RSWLRQ�RQ�WKH�6$9(�PHQX�

8VH�NH\SDG�WR�VHOHFW�VWRUDJH�ORFDWLRQ���WKUX���

6WHS�� &RQQHFW�WKH�WHVW�GHYLFH�DQG�5)�GHWHFWRU�DV�VKRZQ�LQ�)LJXUH������

6WHS�� 2Q�WKH������$��PHDVXUH�WKH�WUDQVPLVVLRQ�ORVV�LQ�WKH�$OWHUQDWLQJ�6ZHHS�PRGH�DV
IROORZV�

3UHVV�&KDQQHO���Autoscale�NH\��7KLV�JLYHV�DQ�RSWLPXP�YHUWLFDO�GLVSOD\�RI�WKH
WHVW�GDWD��

5HDG�WUDQVPLVVLRQ�ORVV�E\�LQWHUSRODWLQJ�WKH�GLVSOD\HG�JUDSKLF��RU�UHDG�LW�GLUHFWO\
XVLQJ�PDLQ�DQG�GHOWD�FXUVRUV�DQG�WKH�UHDGRXW�IXQFWLRQ��7KLV�LV�WKH�WUDQVPLVVLRQ
ORVV�IRU�WKH�QRUPDO�VRXUFH�LQSXW��

5HSHDW�VWHSV�WKH�DERYH�WZR�EXOOHWHG�VWHSV�IRU�&KDQQHO����7KLV�LV�WKH�WUDQVPLV�
VLRQ�ORVV�IRU�WKH�DOWHUQDWH�VRXUFH�LQSXW��,I�GLIIHUHQW�DOWHUQDWLYH�PHDVXUHPHQWV
DUH�QHHGHG��WKHQ�QHZ�FDOLEUDWLRQ�PD\�EH�UHTXLUHG�

6WHS�� 0DNH�D�KDUG�FRS\�SULQWRXW�RI�WKH�WUDQVPLVVLRQ�ORVV�DV�IROORZV�

3UHVV�WKH�Hard Copy Menu�NH\�

,I�GHYLFH�LGHQWLI\��GDWH��DQG�WHVW�GHYLFH�LQIRUPDWLRQ�DUH�UHTXLUHG�WR�EH�DQQRWDWHG
RQ�KDUG�FRS\��WKHVH�FDQ�EH�HQWHUHG�E\�VHOHFWLQJ�§7,7/(6�¨

6HOHFW�§35,17�*5$3+¨�WR�SULQW�WKH�GLVSOD\HG�JUDSKLF��RU�VHOHFW�����������������
RU�����WR�SULQW�D�WDEXODWLRQ�DW�WKH�VHOHFWHG�QXPEHU�RI�IUHTXHQF\�SRLQWV��<RX
FRXOG�DOVR�FKRRVH�WR�SULQW�RXW�D�WDEXODWLRQ�DW�RQO\�WKH�PDUNHU�IUHTXHQFLHV��LI�DQ\
PDUNHUV�ZHUH�RQ��

:KHQ�XVLQJ�D�&DQRQ�%-���6;�RU�(SVRQ�);�FRPSDWLEOH��SULQWHU��YHULI\�WKDW�LWV
UHDU�VZLWFK�VHWWLQJV�DUH�DV�VKRZQ�LQ�)LJXUH������$OVR�YHULI\�WKDW�WKH�SRZHU�LQGLFD�
WRU�LV�RQ�DQG�WKDW�LWV�UHVHW�LQGLFDWRU�LV�QRW�IODVKLQJ��,I�LW�LV��SUHVV�WKH�UHVHW�VZLWFK�

3UHVV�Hard Copy Start�WR�SULQW�RXW�WKH�GDWD�

ALTERNATE SETUP MEASUREMENTS
MEASUREMENTS
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6WHS��� 0HDVXUH�WKH�UHWXUQ�ORVV�RI�WKH�GHYLFH�XQGHU�WHVW�DV�IROORZV�

5HSHDW�VWHSV����H[FHSW�FKRRVH�Return Loss�LQVWHDG�RI�Transmission.

5HSHDW�VWHS���IRU�D�UHWXUQ�ORVV�PHDVXUHPHQW�

3ULQW�RXW�WKH�UHWXUQ�ORVV�DV�GLUHFWHG�LQ�VWHS���DERYH�

MEASUREMENTS ALTERNATE SETUP
MEASUREMENTS
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��� RATIO-MODE
MEASUREMENTS

5DWLR�PRGH�PHDVXUHPHQWV�LQ�ZKLFK�WKH�$�RU�%�LQSXW�LV�VXEWUDFWHG�E\
WKH�5��RU�5��LQSXW�DUH�GHVFULEHG�EHORZ��$�WHVW�VHWXS�LV�VKRZQ�LQ�)LJXUH
�����5DWLR�PRGH�LV�EHQHILFLDO�LQ�FRPSHQVDWLQJ�IRU�WKH�HIIHFWV�RI�D�ORQJ
OHQJWK�RI�WUDQVPLVVLRQ��ZKHQ�PDNLQJ�PHDVXUHPHQW�ZKHUH�WKH�GHYLFH�
XQGHU�WHVW�LV�ORFDWHG�VRPH�GLVWDQFH�DZD\�IURP�WKH������$�

6WHS�� &RQQHFW�WHVW�HTXLSPHQW�SHU�)LJXUH������H[FHSW�GR�QRW�FRQQHFW�WKH�WHVW�GHYLFH��7XUQ
WKH�SULQWHU��RU�SORWWHU��RQ�

6WHS�� 7XUQ�RQ�WKH�IUHTXHQF\�VRXUFH�DQG������$��$W�WKH�FRQFOXVLRQ�RI�VHOI�WHVW��WKH�VFUHHQ
GLVSOD\V�§$//�7(676�3$66('�¨�

6HOHFW�WUDQVPLVVLRQ�PRGH�DQG�UDWLR�LQSXW�$�5��IRU�FKDQQHO����DQG�UHWXUQ�ORVV�DQG
UDWLR�LQSXW�%�5��IRU�FKDQQHO�

6WHS�� 2Q�WKH������$��SUHVV�WKH�Calibration�NH\�DQG�IROORZ�WKH�GLUHFWLRQV�JLYHQ�LQ�WKH�FDOL�
EUDWLRQ�F\FOH�VHTXHQFH�RI�PHQXV��

,I�QHFHVVDU\��UHIHU�WR�)LJXUH������IRU�DQ�H[SODQDWLRQ�RI�WKH�PHQXV��$IWHU�ILQLVKLQJ�WKH
FDOLEUDWLRQ��FRQQHFW�WKH�WHVW�GHYLFH�DQG�5)�GHWHFWRU�DV�VKRZQ�LQ�)LJXUH�����

6WHS�� 2Q�WKH������$��PHDVXUH�WKH�WUDQVPLVVLRQ�ORVV�LQ�WKH�UDWLR�PRGH�DV�IROORZV�

INTERFACE CABLE
(AUX I/O)

>>

1 2

1

A
BR1

)LJXUH����� 7HVW�6HWXS�IRU�5DWLR�0RGH�6HWXS

RATIO MODE MEASUREMENTS
MEASUREMENTS

4-10 56100A OPM



3UHVV�WKH�FKDQQHO���Autoscale NH\��7KLV�JLYHV�DQ�RSWLPXP�YHUWLFDO�GLVSOD\�RI�WKH
WHVW�GDWD�

5HDG�WKH�WUDQVPLVVLRQ�ORVV��7KLV�LV�WKH�WUDQVPLVVLRQ�ORVV�IRU�WKH�$�5��UDWLR�PRGH
LQSXW�

6WHS�� 7R�XVH�WKH�PDLQ�FXUVRU�DQG��UHODWLYH�FXUVRU�WR�UHDG�WKH�UHVXOWV�RI�WKH�DERYH�PHDV�
XUHPHQW�GLUHFWO\��SURFHHG�DV�IROORZV�

3UHVV�WKH�Cursor Measurements On/Off WR�2Q��WKHQ�SRVLWLRQ�WKH�FXUVRU�XVLQJ�WKH
URWDU\�NQRE�RU�WKH�Cursor Measurements—Ch1�NH\�LQ�FRQMXQFWLRQ�ZLWK�WKH�Menu
Select VZLWFK�

7XUQ�WKH�UHODWLYH�FXUVRU�RQ�DQG�WKH�Cursor Measurements—Ch1�NH\�WR�2Q��WKHQ
VHOHFW�WKH�GHVLUHG�SDUDPHWHU�IURP�WKH�PHQX�

MEASUREMENTS RATIO MODE 
MEASUREMENTS
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Chapter 5
GPIB Programming

���� INTRODUCTION 7KLV�8VHUªV�*XLGH�SURYLGHV�GHVFULSWLRQV�DQG�OLVWLQJV�RI�WKH�FRPPDQG
PQHPRQLFV�XVHG�WR�FRQWURO�WKH������$�RYHU�WKH�,(((�����%XV��,W�DOVR
FRQWDLQV�JHQHUDO�GHVFULSWLRQV�RI�WKH�,(((�����%XV�

���� IEEE 488.1 BUS
OVERVIEW

7KH�,(((�����*HQHUDO�3XUSRVH�,QWHUIDFH�%XV��*3,%��LV�DQ�LQVWUXPHQ�
WDWLRQ�LQWHUIDFH�IRU�LQWHJUDWLQJ�LQVWUXPHQWV��FRPSXWHUV��SULQWHUV��SORW�
WHUV��DQG�RWKHU�PHDVXUHPHQW�GHYLFHV�LQWR�V\VWHPV��7KH�*3,%�XVHV���
VLJQDO�OLQHV�WR�HIIHFW�WUDQVIHU�RI�LQIRUPDWLRQ�EHWZHHQ�DOO�GHYLFHV�FRQ�
QHFWHG�RQ�WKH�EXV�

7KH�IROORZLQJ�UHTXLUHPHQWV�DQG�UHVWULFWLRQV�DSSO\�WR�WKH�*3,%��

1R�PRUH�WKDQ����GHYLFHV�FDQ�EH�LQWHUFRQQHFWHG�E\�RQH�FRQWLJXRXV
EXV��KRZHYHU��DQ�LQVWUXPHQWDWLRQ�V\VWHP�PD\�FRQWDLQ�PRUH�WKDQ
RQH�LQWHUIDFH�EXV�
7KH�PD[LPXP�WRWDO�FXPXODWLYH�FDEOH�OHQJWK�IRU�RQH�LQWHUIDFH�EXV
PD\�QRW�H[FHHG�WZLFH�WKH�QXPEHU�RI�GHYLFHV�FRQQHFWHG��LQ�PH�
WHUV����RU����PHWHUV�ZKLFKHYHU�LV�OHVV��
$�PD[LPXP�GDWD�UDWH�RI���0E�V�DFURVV�WKH�LQWHUIDFH�RQ�DQ\�VLJ�
QDO�OLQH��
(DFK�GHYLFH�RQ�WKH�LQWHUIDFH�EXV�PXVW�KDYH�D�XQLTXH�DGGUHVV�
UDQJLQJ�IURP����WR����

7KH�GHYLFHV�RQ�WKH�*3,%�DUH�FRQQHFWHG�LQ�SDUDOOHO��DV�VKRZQ�LQ�)LJXUH
�����SDJH����7KH�LQWHUIDFH�FRQVLVWV�RI����VLJQDO�OLQHV�DQG���JURXQG�OLQHV
LQ�D�VKLHOGHG�FDEOH��(LJKW�RI�WKH�VLJQDO�OLQHV�DUH�WKH�GDWD�OLQHV��',2��
WKURXJK�',2����7KHVH�GDWD�OLQHV�FDUU\�PHVVDJHV��GDWD�DQG�FRP�
PDQGV���RQH�E\WH�DW�D�WLPH��DPRQJ�WKH�*3,%�GHYLFHV��7KUHH�RI�WKH�UH�
PDLQLQJ�OLQHV�DUH�WKH�KDQGVKDNH�OLQHV�WKDW�FRQWURO�WKH�WUDQVIHU�RI�PHV�
VDJH�E\WHV�EHWZHHQ�GHYLFHV��7KH�ILYH�UHPDLQLQJ�VLJQDO�OLQHV�DUH
UHIHUUHG�WR�DV�LQWHUIDFH�PDQDJHPHQW�OLQHV�

7KH�IROORZLQJ�SDUDJUDSKV�SURYLGH�DQ�RYHUYLHZ�RI�WKH�*3,%�LQFOXGLQJ�D
GHVFULSWLRQ�RI�WKH�IXQFWLRQDO�HOHPHQWV��EXV�VWUXFWXUH��EXV�GDWD�WUDQV�
IHU�SURFHVV��LQWHUIDFH�PDQDJHPHQW�EXV��GHYLFH�LQWHUIDFH�IXQFWLRQ�UH�
TXLUHPHQWV��DQG�PHVVDJH�W\SHV�
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���� IEEE 488 BUS
FUNCTIONAL
ELEMENTS

(IIHFWLYH�FRPPXQLFDWLRQV�EHWZHHQ�GHYLFHV�RQ�WKH�*3,%�UHTXLUHV�WKUHH
IXQFWLRQDO�HOHPHQWV��D�WDONHU��D�OLVWHQHU��DQG�D�FRQWUROOHU��(DFK�GHYLFH
RQ�WKH�*3,%�LV�FDWHJRUL]HG�DV�RQH�RI�WKHVH�HOHPHQWV�GHSHQGLQJ�RQ�LWV
FXUUHQW�LQWHUIDFH�IXQFWLRQ�DQG�FDSDELOLWLHV�

7DONHU $�WDONHU�LV�D�GHYLFH�FDSDEOH�RI�VHQGLQJ�GHYLFH�GH�
SHQGHQW�GDWD�WR�DQRWKHU�GHYLFH�RQ�WKH�EXV�ZKHQ�DG�
GUHVVHG�WR�WDON��2QO\�RQH�*3,%�GHYLFH�DW�D�WLPH�FDQ
EH�DQ�DFWLYH�WDONHU�

/LVWHQHU $�OLVWHQHU�LV�D�GHYLFH�FDSDEOH�RI�UHFHLYLQJ�GHYLFH�GH�
SHQGHQW�GDWD�IURP�DQRWKHU�GHYLFH�RQ�WKH�EXV�ZKHQ
DGGUHVVHG�WR�OLVWHQ��$Q\�QXPEHU�RI�*3,%�GHYLFHV
FDQ�EH�OLVWHQHUV�VLPXOWDQHRXVO\�

&RQWUROOHU $�FRQWUROOHU�LV�D�GHYLFH��XVXDOO\�D�FRPSXWHU��FDSDEOH
RI�PDQDJLQJ�WKH�RSHUDWLRQ�RI�WKH�*3,%��2QO\�RQH
*3,%�GHYLFH�DW�D�WLPH�FDQ�EH�DQ�DFWLYH�FRQWUROOHU�
7KH�DFWLYH�FRQWUROOHU�PDQDJHV�WKH�WUDQVIHU�RI�GHYLFH�
GHSHQGHQW�GDWD�EHWZHHQ�*3,%�GHYLFHV�E\�GHVLJQDW�
LQJ�ZKR�ZLOO�WDON�DQG�ZKR�ZLOO�OLVWHQ�

6\VWHP�&RQ�
WUROOHU

7KH�V\VWHP�FRQWUROOHU�LV�WKH�GHYLFH�WKDW�DOZD\V�UH�
WDLQV�XOWLPDWH�FRQWURO�RI�WKH�*3,%��:KHQ�WKH�V\V�
WHP�LV�ILUVW�SRZHUHG�XS��WKH�V\VWHP�FRQWUROOHU�LV�WKH
DFWLYH�FRQWUROOHU�DQG�PDQDJHV�WKH�*3,%��7KH�V\V�
WHP�FRQWUROOHU�FDQ�SDVV�FRQWURO�WR�D�GHYLFH��PDNLQJ
LW�WKH�QHZ�DFWLYH�FRQWUROOHU��7KH�QHZ�DFWLYH�FRQWURO�
OHU��LQ�WXUQ��PD\�SDVV�FRQWURO�RQ�WR�\HW�DQRWKHU�GH�
YLFH��(YHQ�LI�LW�LV�QRW�WKH�DFWLYH�FRQWUROOHU��WKH
V\VWHP�FRQWUROOHU�PDLQWDLQV�FRQWURO�RI�WKH�,QWHUIDFH
&OHDU��,)&��DQG�5HPRWH�(QDEOH��5(1��LQWHUIDFH
PDQDJHPHQW�OLQHV�DQG�FDQ�WKXV�WDNH�FRQWURO�RI�WKH
*3,%�DW�DQ\WLPH�

���� IEEE 488 BUS
STRUCTURE

7KH�*3,%�XVHV����VLJQDO�OLQHV�WR�FDUU\�GDWD�DQG�FRPPDQGV�EHWZHHQ
WKH�GHYLFHV�FRQQHFWHG�WR�WKH�EXV��7KH�LQWHUIDFH�VLJQDO�OLQHV�DUH�RUJDQ�
L]HG�LQWR�WKUHH�IXQFWLRQDO�JURXSV��

'DWD�%XV����OLQHV��
'DWD�%\WH�7UDQVIHU�&RQWURO�%XV����OLQHV�
*HQHUDO�,QWHUIDFH�0DQDJHPHQW�%XV����OLQHV�

7KH�VLJQDO�OLQHV�LQ�HDFK�RI�WKH�WKUHH�JURXSV�DUH�GHVLJQDWHG�DFFRUGLQJ
WR�IXQFWLRQ��7DEOH�����OLVWV�WKHVH�GHVLJQDWLRQV�

IEEE 488 BUS GPIB 
FUNCTIONAL ELEMENTS PROGRAMMING
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���� IEEE 488 
DATA BUS 
DESCRIPTION

7KH�GDWD�EXV�LV�WKH�FRQGXLW�IRU�WKH�WUDQVIHU�RI�GDWD�DQG�FRPPDQGV�EH�
WZHHQ�WKH�GHYLFHV�RQ�WKH�*3,%��,W�FRQWDLQV�HLJKW�EL�GLUHFWLRQDO��DFWLYH�
ORZ�VLJQDO�OLQHV¦',2���WKURXJK�',2����'DWD�DQG�FRPPDQGV�DUH�WUDQV�
IHUUHG�RYHU�WKH�GDWD�EXV�LQ�E\WH�VHULDO��ELW�SDUDOOHO�IRUP��7KLV�PHDQV
WKDW�RQH�E\WH�RI�GDWD��HLJKW�ELWV��LV�WUDQVIHUUHG�RYHU�WKH�EXV�DW�D�WLPH�
',2���UHSUHVHQWV�WKH�OHDVW�VLJQLILFDQW�ELW��/6%��LQ�WKLV�E\WH�DQG�',2��
UHSUHVHQWV�WKH�PRVW�VLJQLILFDQW�ELW��06%���%\WHV�RI�GDWD�DUH�QRUPDOO\
IRUPDWWHG�LQ�VHYHQ�ELW�$6&,,��$PHULFDQ�6WDQGDUG�&RGH�IRU�,QIRUPD�
WLRQ�,QWHUFKDQJH��FRGH��7KH�HLJKWK��SDULW\��ELW�LV�QRW�XVHG�

(DFK�E\WH�SODFHG�RQ�WKH�GDWD�EXV�UHSUHVHQWV�HLWKHU�D�FRPPDQG�RU�D
GDWD�E\WH��,I�WKH�$WWHQWLRQ��$71��LQWHUIDFH�PDQDJHPHQW�OLQH�LV�758(
ZKLOH�WKH�GDWD�LV�WUDQVIHUUHG��WKHQ�WKH�GDWD�EXV�LV�FDUU\LQJ�D�EXV�FRP�
PDQG�ZKLFK�LV�WR�EH�UHFHLYHG�E\�HYHU\�*3,%�GHYLFH��,I�$71�LV�)$/6(�
WKHQ�D�GDWD�E\WH�LV�EHLQJ�WUDQVIHUUHG�DQG�RQO\�WKH�DFWLYH�OLVWHQHUV�ZLOO
UHFHLYH�WKDW�E\WH�

BUS TYPE
SIGNAL LINE

Name Function

Data Bus DIO 1–
DIO 8

Data Input/Output, 1 thru 8

Data Byte
Transfer and
Control

DAV
NRFD
NDAC

Data Available
Not Ready For Data
Not Data Accepted

General 
Interface
Control

ATN
IFC
SRQ
REN
EOI

Attention
Interface Clear
Service Request
Remote Enable
End Or Identify

7DEOH����� ,QWHUIDFH�%XV�6LJQDO�/LQH�'HVLJQDWLRQV

GPIB IEEE 488 DATA 
PROGRAMMING BUS DESCRIPTION
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HANDSHAKE Lines
(3 signal lines)

(5 signal lines)

DATA LINES

Data Byte
Transfer Control

Data Bus

General Interface
Management

IEEE-488 BUS (16 Lines)

(8 signal lines)

Management 
CONTROL Lines

DEVICE A

Able to talk, listen,
and control
(e.g. EXTERNAL
COMPUTER)

DEVICE B

Able to talk and listen
(e.g.56100A )

DEVICE D

Only able to talk 
(e.g. OTHER 
MICROWAVE 
INSTRUMENT**)

DAV - DATA VALID

NRFD - NOT READY FOR DATA*

NDAC - NOT DATA ACCEPTED*

IFC - INTERFACE CLEAR

ATN - ATTENTION

SRQ - SERVICE REQUEST

REN - REMOTE ENABLE

EOI - END OR IDENTIFY

DEVICE C

Only able to listen 
(e.g. OTHER 
MICROWAVE 
INSTRUMENT**)

DATA INPUT/OUTPUT, DIO 1 thru DIO 8

Negation is represented by low state on these two lines
The configuration shown in this diagram depicts an external computer
connected via GPIB to a 56100A Network Analyzer and other 
microwave instruments (if used).

 *
**

)LJXUH����� �,QWHUIDFH�&RQQHFWLRQV�DQG�%XV�6WUXFWXUH

DATA BUS GPIB 
DESCRIPTION PROGRAMMING
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���� DATA BYTE TRANSFER
CONTROL BUS
DESCRIPTION

&RQWURO�RI�WKH�WUDQVIHU�RI�HDFK�E\WH�RI�GDWD�RQ�WKH�GDWD�EXV�LV�DFFRP�
SOLVKHG�E\�D�WHFKQLTXH�FDOOHG�WKH��WKUHH�ZLUH�KDQGVKDNH��ZKLFK�LQ�
YROYHV�WKH�WKUHH�VLJQDO�OLQHV�RI�WKH�'DWD�%\WH�7UDQVIHU�&RQWURO�%XV�
7KLV�WHFKQLTXH�IRUFHV�GDWD�WUDQVIHUV�DW�WKH�VSHHG�RI�WKH�VORZHVW�OLV�
WHQHU��ZKLFK�HQVXUHV�GDWD�LQWHJULW\�LQ�PXOWLSOH�OLVWHQHU�WUDQVIHUV��2QH
OLQH��'$9��LV�FRQWUROOHG�E\�WKH�WDONHU��ZKLOH�WKH�RWKHU�WZR��15)'�DQG
1'$&��DUH�ZLUHG�25�OLQHV�VKDUHG�E\�DOO�DFWLYH�OLVWHQHUV��7KH�KDQG�
VKDNH�OLQHV��OLNH�WKH�RWKHU�*3,%�OLQHV��DUH�DFWLYH�ORZ��7KH�WHFKQLTXH�LV
GHVFULEHG�EULHIO\�LQ�WKH�IROORZLQJ�SDUDJUDSKV�DQG�LV�GHSLFWHG�LQ�)LJXUH
�����)RU�IXUWKHU�LQIRUPDWLRQ��UHIHU�WR�$16,�,(((�6WG�������

'$9� 'DWD�9DOLG
7KLV�OLQH�LV�FRQWUROOHG�E\�WKH�DFWLYH�WDONHU��%HIRUH
VHQGLQJ�DQ\�GDWD��WKH�WDONHU�YHULILHV�WKDW�1'$&�LV
758(��DFWLYH�ORZ��ZKLFK�LQGLFDWHV�WKDW�DOO�OLVWHQHUV
KDYH�DFFHSWHG�WKH�SUHYLRXV�GDWD�E\WH��7KH�WDONHU
WKHQ�SODFHV�D�E\WH�RQ�WKH�GDWD�OLQHV�DQG�ZDLWV�XQWLO
15)'�LV�)$/6(��KLJK���ZKLFK�LQGLFDWHV�WKDW�DOO�DG�
GUHVVHG�OLVWHQHUV�DUH�UHDG\�WR�DFFHSW�WKH�LQIRUPD�
WLRQ��:KHQ�ERWK�15)'�DQG�1'$&�DUH�LQ�WKH�SURSHU
VWDWH��WKH�WDONHU�VHWV�WKH�'$9�OLQH�758(��DFWLYH
ORZ��WR�LQGLFDWH�WKDW�WKH�GDWD�RQ�WKH�EXV�LV�YDOLG��VWD�
EOH��

15)'� 1RW�5HDG\�)RU�'DWD
7KLV�OLQH�LV�XVHG�E\�WKH�OLVWHQHUV�WR�LQIRUP�WKH
WDONHU�ZKHQ�WKH\�DUH�UHDG\�WR�DFFHSW�QHZ�GDWD��7KH
WDONHU�PXVW�ZDLW�IRU�HDFK�OLVWHQHU�WR�VHW�WKH�15)'
OLQH�)$/6(��KLJK���ZKLFK�WKH\�ZLOO�GR�DW�WKHLU�RZQ
UDWH��7KLV�DVVXUHV�WKDW�DOO�GHYLFHV�WKDW�DUH�WR�DFFHSW
WKH�GDWD�DUH�UHDG\�WR�UHFHLYH�LW�

GPIB DATA BYTE TRANSFER CONTROL
PROGRAMMING BUS DESCRIPTION

1st Data Byte 2nd Data Byte

Valid
Not

Valid
Valid

Not
Valid

All
Ready

None
Ready

All
Ready

None
Ready

All
Accept

None
Accept

None
Accept

All
Accept

DIO1-DIO8
(composite)

DAV

NRFD

NDAC

)LJXUH����� �7\SLFDO�*3,%�+DQGVKDNH�2SHUDWLRQ
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1'$&� 1RW�'DWD�$FFHSWHG�
7KLV�OLQH�LV�DOVR�FRQWUROOHG�E\�WKH�OLVWHQHUV�DQG�LV
XVHG�WR�LQIRUP�WKH�WDONHU�WKDW�HDFK�GHYLFH�DGGUHVVHG
WR�OLVWHQ�KDV�DFFHSWHG�WKH�GDWD��(DFK�GHYLFH�UHOHDVHV
1'$&�DW�LWV�RZQ�UDWH��EXW�1'$&�ZLOO�QRW�JR
)$/6(��KLJK��XQWLO�WKH�VORZHVW�OLVWHQHU�KDV�DF�
FHSWHG�WKH�GDWD�E\WH�

���� GENERAL INTERFACE
MANAGEMENT BUS
DESCRIPTION

7KH�JHQHUDO�LQWHUIDFH�PDQDJHPHQW�EXV�LV�D�JURXS�RI�ILYH�VLJQDO�OLQHV
XVHG�WR�PDQDJH�WKH�IORZ�RI�LQIRUPDWLRQ�DFURVV�WKH�*3,%��$�GHVFULSWLRQ
RI�WKH�IXQFWLRQ�RI�HDFK�RI�WKH�LQGLYLGXDO�FRQWURO�OLQHV�LV�SURYLGHG�EHORZ�

$71� $WWHQWLRQ
7KH�DFWLYH�FRQWUROOHU�XVHV�WKH�$71�OLQH�WR�GHILQH
ZKHWKHU�WKH�LQIRUPDWLRQ�RQ�WKH�GDWD�EXV�LV�D�FRP�
PDQG�RU�LV�GDWD��:KHQ�$71�LV�758(��ORZ���WKH�EXV
LV�LQ�WKH�FRPPDQG�PRGH�DQG�WKH�GDWD�OLQHV�FDUU\
EXV�FRPPDQGV��:KHQ�$71�LV�)$/6(��KLJK���WKH
EXV�LV�LQ�WKH�GDWD�PRGH�DQG�WKH�GDWD�OLQHV�FDUU\�GH�
YLFH�GHSHQGHQW�LQVWUXFWLRQV�RU�GDWD�

(2,� (QG�RU�,GHQWLI\
7KH�(2,�OLQH�LV�XVHG�WR�LQGLFDWH�WKH�ODVW�E\WH�RI�D
PXOWLE\WH�GDWD�WUDQVIHU��7KH�WDONHU�VHWV�WKH�(2,
OLQH�758(�GXULQJ�WKH�ODVW�GDWD�E\WH��

7KH�DFWLYH�FRQWUROOHU�DOVR�XVHV�WKH�(2,�OLQH�LQ�FRQ�
MXQFWLRQ�ZLWK�WKH�$71�OLQH�WR�LQLWLDWH�D�SDUDOOHO�SROO
VHTXHQFH�

,)&� ,QWHUIDFH�&OHDU
2QO\�WKH�V\VWHP�FRQWUROOHU�XVHV�WKLV�OLQH��:KHQ�,)&
LV�758(��ORZ���DOO�GHYLFHV�RQ�WKH�EXV�DUH�SODFHG�LQ�D
NQRZQ��TXLHVFHQW�VWDWH��XQDGGUHVVHG�WR�WDON��XQDG�
GUHVVHG�WR�OLVWHQ��DQG�VHUYLFH�UHTXHVW�LGOH��

5(1� 5HPRWH�(QDEOH
2QO\�WKH�V\VWHP�FRQWUROOHU�XVHV�WKLV�OLQH��:KHQ
5(1�LV�VHW�758(��ORZ���WKH�EXV�LV�LQ�WKH�UHPRWH
PRGH�DQG�GHYLFHV�DUH�DGGUHVVHG�HLWKHU�WR�OLVWHQ�RU
WR�WDON��:KHQ�WKH�EXV�LV�LQ�UHPRWH�DQG�D�GHYLFH�LV
DGGUHVVHG��LW�UHFHLYHV�LQVWUXFWLRQV�IURP�WKH�*3,%
UDWKHU�WKDQ�IURP�LWV�IURQW�SDQHO��:KHQ�5(1�LV�VHW
)$/6(��KLJK���WKH�EXV�DQG�DOO�GHYLFHV�UHWXUQ�WR�OR�
FDO�RSHUDWLRQ�

654� 6HUYLFH�5HTXHVW
7KH�654�OLQH�LV�VHW�758(��ORZ��E\�DQ\�GHYLFH�UH�
TXHVWLQJ�VHUYLFH�E\�WKH�DFWLYH�FRQWUROOHU�

IEEE-488 INTERFACE GPIB
MANAGEMENT BUS DESCRIPTION PROGRAMMING
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���� IEEE-488 INTERFACE 
FUNCTIONS AND
PROTOCOLS

7KH�,(((�����VWDQGDUG�GRFXPHQW�GHVFULEHV�D�WRWDO�RI����GLIIHUHQW�SRV�
VLEOH�LQWHUIDFH�IXQFWLRQV��(DFK�RI�WKHVH�LQWHUIDFH�IXQFWLRQV�DFWV�LQ�DF�
FRUGDQFH�ZLWK�D�VSHFLILF�SURWRFRO�GHILQHG�LQ�WKH�VWDQGDUG��7KLV�VHW�RI
IXQFWLRQV�DQG�SURWRFROV�GHILQH�HYHU\�SRVVLEOH�PDQQHU�WKDW�LQIRUPDWLRQ
DQG�FRQWURO�FDQ�EH�SDVVHG�EHWZHHQ�GHYLFHV�FRQQHFWHG�WR�WKH�*3,%�

6SHFLILF�LQVWUXPHQWV��VXFK�DV�WKH������$��DUH�LPSOHPHQWHG�XVLQJ�RQO\
D�SRUWLRQ��RU�VXEVHW��RI�WKH�WRWDO�VHW�RI�LQWHUIDFH�IXQFWLRQV�GHILQHG�E\
WKH�VWDQGDUG��7DEOH�����OLVWV�WKH�IXQFWLRQDO�VXEVHW�VXSSRUWHG�E\�WKH
�����$�

GPIB IEEE-488 INTERFACE
PROGRAMMING FUNCTIONS AND PROTOCOLS

GPIB
SUBSET

FUNCTION DESCRIPTION

AH1 Acceptor Handshake Complete Capability

SH1 Source Handshake Complete Capability

T6 Talker No Talk Only (TON)

TE0 Talker With Address
Extension

No Capability

L4 Listener No Listen Only (LON)

LE0 Listener With Address Extension No Capability 

SR1 Service Request Complete Capability

RL1 Remote Local Complete Capability

PP1 Parallel Poll Complete Capability

DC1 Device Clear Complete Capability

DT0 Device Trigger No Capability 

C0, C2, 
CF3, C28

Controller No Capability

7DEOH����� �����$�*3,%�,QWHUIDFH�)XQFWLRQ�6XEVHW�&DSDELOLW\

56100A OPM 5-9



���� IEEE-488-1 MESSAGE
TYPES

7KHUH�DUH�WKUHH�W\SHV�RI�LQIRUPDWLRQ�WUDQVPLWWHG�RYHU�WKH�*3,%�

,(((�
,QWHUIDFH
)XQFWLRQ
0HVVDJHV�

7KHVH�PHVVDJHV�DUH�VHQW�RQ�WKH�GDWD�OLQHV�DQG�LQWHU�
IDFH�PDQDJHPHQW�OLQHV�WR�FRQWURO�WKH�VWDWH�RI�WKH�LQ�
WHUIDFH�DQG�WKH�PDQQHU�LQ�ZKLFK�LW�UHVSRQGV�WR
FRPPDQGV��7KHVH�PHVVDJHV�DUH�XVHG�WR�PDLQWDLQ
FRQWURO�RI�WKH�LQWHUIDFH��7KH�XVHU�JHQHUDOO\�KDV�FRQ�
WURO�RYHU�WKHVH�VLJQDOV��KRZHYHU��WKH�H[WHQW�RI�XVHU
FRQWURO�LV�LPSOHPHQWDWLRQ�GHSHQGHQW�DQG�YDULHV
ZLWK�WKH�VSHFLILF�KDUGZDUH�DQG�VRIWZDUH�XVHG�ZLWK
WKH�H[WHUQDO�FRQWUROOHU�

3URGXFW�
6SHFLILF
&RPPDQGV�

7KHVH�FRPPDQGV�DUH�PQHPRQLF�FRGHV�VHQW�E\�WKH
H[WHUQDO�FRPSXWHU�WR�WKH������$�WR�FRQWURO�WKH
VHWXS�DQG�PHDVXUHPHQW�RSHUDWLRQV�RI�WKH������$�
7KH�IXQFWLRQ�DQG�FRQWHQWV�RI�WKHVH�FRPPDQGV�DUH
QRW�VSHFLILHG�E\�WKH�,(((�����VWDQGDUG��7KH\�DUH
XQLTXH�DQG�VSHFLILF�WR�WKH�$15,768������$��7KHVH
FRPPDQGV��DOVR�UHIHUUHG�WR�DV�§�����$�*3,%�FRP�
PDQGV¨��DUH�WUDQVPLWWHG�RYHU�WKH�GDWD�EXV�RI�WKH
*3,%�LQWHUIDFH�WR�WKH������$�LQ�WKH�IRUP�RI�$6&,,
VWULQJV�FRQWDLQLQJ�RQH�RU�PRUH�FRGHV��7KH\�DUH�GH�
FRGHG�E\�WKH�LQWHUQDO������$�FRQWUROOHU�DQG�FDXVH
WKH�YDULRXV�PHDVXUHPHQW�IXQFWLRQV�RI�WKH�V\VWHP�WR
EH�SHUIRUPHG���7KH������$�*3,%�LQWHUIDFH�GRHV�QRW
GHFRGH�WKHVH�FRPPDQGV��LW�RQO\�DFWV�DV�WKH�WUDQVPLV�
VLRQ�FKDQQHO�WR�WKH�LQWHUQDO�FRQWUROOHU��

'DWD�DQG
,QVWUXPHQW
6WDWXV
0HVVDJHV

7KHVH�PHVVDJHV�DUH�VHQW�E\�WKH������$�WR�WKH�H[WHU�
QDO�FRPSXWHU�YLD�WKH�*3,%��7KH\�FRQWDLQ��PHDVXUH�
PHQW�GDWD��VHWXS�LQIRUPDWLRQ��RU�V\VWHP�VWDWXV
LQIRUPDWLRQ�WKDW�WKH������$�WUDQVPLWV�RYHU�WKH
GDWD�EXV�LQ�UHVSRQVH�WR�VSHFLILF�FRPPDQGV�IURP�WKH
H[WHUQDO�FRPSXWHU�UHTXHVWLQJ�WKH�GDWD��7KH�FRQ�
WHQWV�RI�WKHVH�PHVVDJHV�DUH�VSHFLILF�WR�WKH������$�
7KH\�PD\�EH�LQ�WKH�IRUP�RI�$6&,,�VWULQJV��RU�ELQDU\
GDWD�

,Q�VRPH�FDVHV�GDWD�PHVVDJHV�ZLOO�EH�WUDQVPLWWHG
IURP�WKH�H[WHUQDO�FRPSXWHU�WR�WKH������$��)RU�H[�
DPSOH��PHVVDJHV�WR�ORDG�FDOLEUDWLRQ�GDWD�

$Q�654��VHUYLFH�UHTXHVW��LV�DQ�LQWHUIDFH�IXQFWLRQ
PHVVDJH�VHQW�IURP�WKH������$�WR�WKH�H[WHUQDO�FRP�
SXWHU�WR�UHTXHVW�VHUYLFH�IURP�WKH�FRPSXWHU��XVXDOO\
GXH�WR�VRPH�SUHGHWHUPLQHG�V\VWHP�FRQGLWLRQ�RU�HU�
URU��7R�VHQG�WKLV�PHVVDJH��WKH������$�VHWV�WKH�654

IEEE-488-1  GPIB
MESSAGE TYPES PROGRAMMING
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ELW�RI�WKH�*HQHUDO�,QWHUIDFH�0DQDJHPHQW�%XV�WUXH
DQG�WKHQ�VHQGV�D�VWDWXV�E\WH�RQ�WKH�GDWD�EXV�OLQHV�

$Q�654�LQWHUIDFH�IXQFWLRQ�PHVVDJH�LV�DOVR�VHQW�E\
WKH������$�LQ�UHVSRQVH�WR�D�VHULDO�SROO�PHVVDJH
IURP�WKH�FRPSXWHU��RU�XSRQ�UHFHLYLQJ�HLWKHU�DQ�OEB
RU�OPB�FRPPDQG�IURP�WKH�FRPSXWHU��7KH�SURWRFROV
DVVRFLDWHG�ZLWK�WKH�654�IXQFWLRQV�DUH�GHILQHG�LQ
WKH�$16,�,(((�6WG����������GRFXPHQW��

7KH������$�*3,%�FRPPDQGV�IRU�WKHVH�IXQFWLRQV
DORQJ�ZLWK�WKH�654�VWDWXV�E\WH�IRUPDW�LQIRUPDWLRQ
LV�FRQWDLQHG�LQ�)LJXUH�����DQG�7DEOH�������RI�WKLV
XVHUªV�JXLGH�

7KH�PDQQHU�LQ�ZKLFK�,QWHUIDFH�)XQFWLRQ�0HVVDJHV
DQG�3URGXFW�6SHFLILF�&RPPDQGV�DUH�LQYRNHG�LQ�SUR�
JUDPV�LV�LPSOHPHQWDWLRQ�VSHFLILF�IRU�WKH�*3,%�LQWHU�
IDFH�XVHG�ZLWK�WKH�H[WHUQDO�FRPSXWHU��(YHQ�WKRXJK
ERWK�PHVVDJH�W\SHV�DUH�UHSUHVHQWHG�E\�PQHPRQLFV�
WKH\�DUH�LPSOHPHQWHG�DQG�XVHG�LQ�GLIIHUHQW�ZD\V�

7KH�,QWHUIDFH�)XQFWLRQ�0HVVDJHV�QRUPDOO\�DUH�VHQW
DXWRPDWLFDOO\�E\�WKH�*3,%�GULYHU�VRIWZDUH�LQ�UH�
VSRQVH�WR�LQYRFDWLRQ�RI�D�VRIWZDUH�IXQFWLRQ��)RU�H[�
DPSOH��WR�VHQG�WKH�SDC LQWHUIDFH�IXQFWLRQ�PHVVDJH�
RQH�ZRXOG�FDOO�WKH�ibc lr�IXQFWLRQ�RI�WKH�1DWLRQDO�,Q�
VWUXPHQWV�VRIWZDUH�GULYHU��2Q�WKH�RWKHU�KDQG��WKH
�����$�*3,%�FRPPDQG RST�LV�VHQW�LQ�D�VWULQJ�PHV�
VDJH�WR�WKH�DGGUHVVHG�GHYLFH��H�J�������$���,Q�WKH
FDVH�RI�WKH�1DWLRQDO�,QVWUXPHQWV�H[DPSOH��WKLV
ZRXOG�EH�GRQH�E\�XVLQJ�WKH�ibwrt�IXQFWLRQ�FDOO�

����� IEEE 488. MESSAGES
AND THE 56100A
RESPONSE

7DEOH�����SURYLGHV�D�OLVWLQJ�RI�WKH�,(((�������PHVVDJHV��%XV�0HV�
VDJHV��DQG�WKH������$ªV�UHVSRQVH�WR�HDFK�

����� 56100A GPIB
OPERATION, 
FUNCTIONAL
GROUPS

7KH�YDULRXV�*3,%�FRPPDQGV�XVHG�WR�FRQWURO�WKH������$�DUH�RUJDQ�
L]HG�LQ�IXQFWLRQDO�JURXSV�DQG�GHVFULEHG�LQ�7DEOHV�����WKURXJK������
ZKLFK�VWDUW�RQ�SDJH�������$OO�*3,%�FRPPDQGV�DUH�OLVWHG�DOSKDEHWL�
FDOO\�LQ�7DEOH�������RQ�SDJH������

GPIB IEEE-488-1 MESSAGES 
PROGRAMMING AND THE 56100A RESPONSE
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Interface
Function 
Message*

Message Function
Addressed
Command

56100A Response

DCL Device Clear No Resets the 56100A to its default state. Sending this message is
equivalent to sending the RST command.

GTL Go to Local Yes Returns the instrument to local (front panel) control. (See LLO below.)

GET Group Execute Yes No action.

IFC Interface Clear No Stops the 56100A GPIB interface from listening or talking. (The front
panel controls are not cleared.)

LLO Local Lockout No Prevents the front panel Return To Local key (or RTL GPIB
command) from returning the instrument to local (front panel) control.
Local control may be enabled using GTL message; however, any
subsequent GPIB command (except DCL) will return to Local Lockout
condition. The Local Lockout condition is cleared by DCL message.

REN** Remote Enable No Places the instrument under remote (GPIB) if the 56100A has been
addressed to listen.

SPE# Serial-Poll Enable No Requests 56100A to output status byte to external computer.

SPD# Serial Poll Disable No Disables the serial-poll function.

                                                   Parallel-Poll Operation
When queried by a parallel-poll message (PPOLL), the 56100A (if configured for parallel-poll operation)
responds by setting its assigned data bus line to the logical state (1, 0) that indicates its correct SRQ status.
To configure a bus device that is (1) built for parallel-poll operation and (2) designed to be remotely configured
via the bus, the controller sends a two-byte parallel-poll configures and enable (PPC and PPE) message.

PPC Parallel-Poll Configure No The PPC byte configures the device to respond to a parallel-poll
message, such as PPOLL.

PPE Parallel-Poll Enable No The PPE byte assigns the logical sense (1,0) that the parallel-Enable
(PPE) poll response will take.

PPU
PPD

Parallel-Poll Unconfigure,
Disable

No When the network analyzer receives the PPC/PPE message, it
configures itself to properly respond to the parallel-poll message. The
PPU or PPD message is sent by the controller when a parallel-poll
response is no longer needed. The message disable causes the
network analyzer to become unconfigured for a parallel-poll response.

∗ These are not Device Specific Commands. These messages are implementation dependent — refer to the documentation included with the GPIB Interface
for the external computer used.

** If the instrument is placed in remote and not supplied with program data, its operation is determined by the positions in which the front panel controls were
set immediately prior to going remote.

# For information about serial-poll operation, refer to the ANSI/IEEE Std 488-1978 document or to the documentation included with the GPIB Interface for the
external computer used.

7DEOH����� ,(((�����,QWHUIDFH�)XQFWLRQ�0HVVDJHV�5HFRJQL]HG�E\�WKH������$

IEEE-488-1  GPIB
MESSAGE TYPES PROGRAMMING

5-12 56100A OPM



COMMANDS FOR DISPLAY FUNCTIONS
SI (N)(X) Set Input For Channel N Selects input to be displayed on selected display chan-

nel, where X is the selected input connector (or combina-
tion): A, B, R1, R2, A/R1, A/R2, B/R1, BR2.

EXAMPLE: “SI2 B/R2” sets the signal ratio of (input B/
input R2). This input is displayed as the Channel 2
trace.

SM (N)(X) Set Channel N Display Sets measurement type to be displayed on selected dis-
play channel. X is selected measurement type:  P
(Power), R (Return loss), S (SWR), T (Transmission), 
C (Calibration data), M (trace Memory), V (volts), or 0
(turn channel off).

EXAMPLES: “SM2R” sets channel 2 to display the re-
turn loss of the device under test from the selected in-
put (see SI(N)(X));   “SM 1 P”  sets channel 1 to dis-
play a measure of absolute power in dBm.

CH (N)(S) Set Channel N On/Off Turns the selected channel on or off. S=1 for ON, S=0
for OFF.

RON (N)
ROF (N)

Reference Line On
Reference Line Off

Selects the style of the reference line indicator for chan-
nel N,(1 or 2). Following RON, the position is displayed
by a chevron “<” “>” and a broken line drawn across the
screen display. The default display is ROF which dis-
plays the reference line position using only the chevron
“<” or “>”.

7DEOH����� 1HWZRUN�$QDO\]HU�'LVSOD\�DQG�7UDFH�0HPRU\�&RPPDQGV����RI���

GPIB NETWORK ANALYZER DISPLAY AND 
PROGRAMMING TRACE MEMORY COMMANDS

The following is a list of Mnemonic parameters as indicated within parenthesis:
N = 1 or 2 for channel selection
n = a number within range ±99.99
F = a frequency within range 0 to 999.9999 GHz or 0 to 9999.99 MHz. If units are omitted,

GHz is assumed.
S = 0 or 1 for ON/OFF indication (1 = ON, 0 = OFF)
o = ∗ or / for ON/OFF indication (∗ = ON, / = OFF) 
M = 1 to 9, Marker numbers, used for SAVE, RECALL, STORE Marker#, etc.
P = 0 to 400, to select pixel position
X = a variable that is defined in the descriptive text

Parameters (n) and (F) may use ’Scientific (’E’) Notation,
examples: 123.4E-3 = 0.123; 6.2e1 = 62.00

Where alternative Mnemonics exist for a function, the double equals (’==’) is used to indicate
exactly equivalent commands.

MNEMONIC
CODE FUNCTION DESCRIPTION

56100A OPM 5-13



NETWORK ANALYZER DISPLAY AND GPIB
TRACE MEMORY COMMANDS PROGRAMMING

SIF (S) User Reference On/Off Used to disable (S=0) or enable (S=1) the dedicated
GPIB interface. 

NOTE: After a system reset, the 56100A defaults to the
last user interface status selected.

REF(N)(X0-10) Reference Line Position Sets reference line to position “X” on selected channel (N), where
X = 0 to 10. The top of screen is 0, bottom of screen is 10, de-
fault is 2.

EXAMPLE: “REF 1 9” places the reference line for trace 1
at the ninth line from the top (i.e. almost at the bottom).

OFF (N)(n) Offset (dB) Sets the Offset (n) on the selected channel (N).  Valid
range for (n) depends on current measurement type:

SWR: 1.00 to 60.00
dB or dBm: +/–99.99
Volts: –10.000 to +20.000

EXAMPLE: “OFF 2 -10.5 dB” sets the trace offset on
channel 2 to –10.5 dB.

SCL (N)(X) Resolution (scale) Sets the Resolution Scaling for the selected channel
(N), appropriate to the selected measurement type:
   dB or dBm: XdB / division;  X = 0.1 to 10.0 in any 0.1
     increment.
   SWR: XSWR / division; X = 0.01 to 10 in 0.01 
     increments.
   Volts: XVolts / division; X = 0.001 to 5 in 0.001 
     increments.

EXAMPLE: “SCL 1 .5” sets channel 1 to 0.5 dB/Div (as-
suming dB mode)

The signal trace is scaled about the Reference line.

TCR (N) Trace At Cursor to
Reference Line

Automatically adjusts the offset such that the trace at
the cursor is placed on the reference line for channel N.
The Resolution (scale) if not changed. Valid for all meas-
urement modes providing the cursor is on.

ASC (N) Autoscale Automatically adjusts the resolution and offset for chan-
nel (N) to fit the signal trace on the screen. Resolution is
set to the most appropriate value on a ’1,2,5’ sequence.
Offset will be a multiple of the selected resolution.

ARF (S) Autozero Autozero occurs every retrace. This establishes if the
56100A is to expect the RF to still be on (in which case
zeroing is performed using dummy loads) or off (zeroing
is performed at the detectors).

7DEOH����� 1HWZRUN�$QDO\]HU�'LVSOD\�DQG�7UDFH�0HPRU\�&RPPDQGV����RI���
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GPIB NETWORK ANALYZER DISPLAY AND 
PROGRAMMING TRACE MEMORY COMMANDS

LIMITS SETUP COMMANDS

Output Limits Functions Data Commands (OLT, OCH, and OCL) located in Table 5-15 can be used
with the commands below to output limits data to the external computer.

LHI (N)(n)
    or
LLO (N)(n)

High Limit On

Low Limit On

Sets straight line limit to (n) dB for the selected channel
(N). These limits can be used as a guide to test signal
trace response. Setting these limits suspends the appli-
cation of any complex limits previously sent for that
channel.

EXAMPLE: “LHI 2 10 dB” Will set the high limit for
channel 2 to 10 dB. The limits can be used as a guide
to test signal trace response. For example, by setting
Low and High limits to suitable values on channel 1, it
would be easy to see if the signal trace (displayed on
channel 1) of a device under test falls outside this de-
fined range. The result (pass/fail) of these limit tests
may be shown on screen (DLT), or sent to the controller
(OLT).

LHF (N) High Limit Off Turns High Limit off for selected channel (N).

LLF (N) Low Limit Off Turns Low Limit off for selected channel (N).

CLH (N)(L)   and
CLL (N)(L)

Enter Complex Limits High
Enter Complex Limits Low

These commands set the complex limits for channel (N).
The format for the limits string (L) is shown in Figure 5-
3. For these commands, a space must be used as a de-
limiter between parameters (N) and (L).

CHI (N)(S) Complex High Limit ON/OFF Displays (S = 1) or turns off (S = 0) the High Complex Lim-
its for channel N

CLO (N)(S) Complex LowLimit ON/OFF Displays (S = 1) or turns off (S = 0) the Low Complex Lim-
its for channel N

DSI (S) Display Segment Identifiers If enabled (S = 1), a numeric identifier is displayed to
identify each segment of complex limit lines; Disabling 
(S = 0) removes the identifiers.

DLT Display Limits Test Displays a menu that performs pass/fail testing on every
sweep for pre-entered limits.

7DEOH����� 1HWZRUN�$QDO\]HU�'LVSOD\�DQG�7UDFH�0HPRU\�&RPPDQGV����RI���
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NETWORK ANALYZER DISPLAY AND GPIB
TRACE MEMORY COMMANDS PROGRAMMING

TRACE MEMORY COMMANDS
SVT (X1-4) Save Trace Memories Argument (X) is a number from 1 to 4 that specifies the

trace memory location to which data is to be saved.
Saves Trace Memories for both channels. See also
setup and calibration save/ recall commands in Table 5-
9.

RCT (X1-4) Recall Trace Memories Argument (X) is a number from 1 to 4 that specifies the
Trace Memory location from which data is to be re-
called. Restores both Trace Memories to current mem-
ory. This command does not cause them to be applied
(see command TM). See other save/recall commands in
Table 5-9.

TMD (N) Load Trace Memory with
signal trace data

Stores current signal trace data for channel (N) to that
channel’s Trace Memory.

TMH (N) Load Trace Memory with
complex high limits

Stores current Complex High Limits data for channel (N)
to that channel’s Trace Memory

TML (N) Load Trace Memory with
complex low limits

Stores current Complex Low Limits data for channel (N)
to that channel’s Trace Memory

A zero value will be stored in Trace Memory for any fre-
quency range for which a complex limit has not been
defined. Where there is a gap, no change will occur
when Trace Memory is subsequently applied.

TM (N)(S) Apply /Remove Trace Mem-
ory

S = 1: Apply Trace Memory subtraction to selected chan-
nel (N) trace display.
S = 0: Do not apply Trace Memory subtraction for se-
lected channel (N) trace display. Trace memory subtrac-

7DEOH����� 1HWZRUN�$QDO\]HU�'LVSOD\�DQG�7UDFH�0HPRU\�&RPPDQGV����RI���
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Commands: CLH, CLL, OCH, OCL.

Bus Command: CLH 1 1 900MHz 4GHZ -3DB 7 DB D 2 4GHZ 6.2 7 -20.03dB d
 

The command example above sets the high values of complex limits for channel 1. Two limit segments are shown in
this example. The second segment is defined but turned off. The order in which data for each segment is entered is
as follows:

– Segment Number {1,10}
– Start Frequency
– Stop Frequency
– Limit Value at Start Frequency
– Limit Value at Stop Frequency 
– Segment status, {D|d|S|s} D = dB or dBm, segment on; d = segment off; S = SWR, segment on; 

s = segment off. 

The command example illustrates setting the complex limits for segments 1 and 2. For the frequency parameters,
“GHz” is assumed.

The “dB” mnemonic as used in the string is optional and may be used to improve readability. The command mnemon-
ics may be in either upper or lower case, or mixed; however, the segment status character is case-sensitive.

Up to ten segments (1 – 10) may be specified, a complete set of segment values may be entered using a single
command, or each segment may be entered individually.

The segment definitions are checked by the instrument and any overlap, where a single frequency has two different
values specified by different segments, is treated as a command syntax error. (refer to paragraph 3.7).

The data is entered in an ASCII format.

Bus Command : OCH 1
EXAMPLE INSTRUMENT OUTPUT:

 1 8.0000 10.0000 0.00 +15.00 D 2 10.0000 12.0000 +15.00 0.00 D

 3 0.0000 0.0000 0.00 0.00 d 4 0.0000 0.0000 0.00 0.00 d

 5 0.0000 0.0000 0.00 0.00 d 6 0.0000 0.0000 0.00 0.00 d

 7 0.0000 0.0000 0.00 0.00 d 8 0.0000 0.0000 0.00 0.00 d

 9 0.0000 0.0000 0.00 0.00 d 10 0.0000 0.0000 0.00 0.00 d

In this example, just the first two segments have been defined. The default frequency for undefined segments is
0.0000 GHz.

Commands OCH and OCL return definitions for all 10 possible segments irrespective of how many have been explic-
itly defined. Undefined segments have default values and lowercase Segment Status character. 

If a limit is requested with OCH or OCL when that limit is off or a Single Line Limit is currently used, the last known
data or default values will be returned but all segment status characters will be lowercase (d or s).

)LJXUH����� 3URJUDPPLQJ�([DPSOH��&RPSOH[�/LPLWV

GPIB NETWORK ANALYZER DISPLAY AND 
PROGRAMMING TRACE MEMORY COMMANDS
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CAL Perform 56100A Calibration Initiates the prompted calibration sequence for the
56100A. When a step has been completed the instru-
ment will display a message prompting the user to set
up the equipment ready for the next calibration step. It
will also issue an SRQ (if SRQ is enabled and bit 2 is
unmasked, i.e., ’SQ 1,  PM 4’). Also, bit 2 in the Primary
Status Byte will be set, indicating to the controller that
the instrument is ready for a “continue” instruction (CTN).

CTN Continue Calibration Performs sweeps as necessary to take the data for the
prompted conditions and continues to the next step.
Also performs an equivalent function during instrument
self test.

DOA (n) Detector Offset A Offsets the measurement data by (n) dB for input A
measurements without affecting the calibration data. The
allowed offset range is +/– 99.9 dB. This offset is cleared by
re-entering a zero value for “n”. This applies to the individ-
ual input detector so it applies whether db, dBm or SWR is
being measured. 

Note: This offset is not cleared by Reset.

DOB (n) Detector Offset B Same as DOA for input B.

DO1 (n) Detector Offset R1 Same as DOA for input R1.

DO2 (n) Detector Offset R2 Same as DOA for input R2.

NUL Low Level Null Low level null is only usd in Autozero. RF Mode on estab-
lishes an equality between dummy loads and RF off con-
citions (only used when no RF is present).

7DEOH����� &DOLEUDWLRQ�6HTXHQFH�&RPPDQGV����RI���

CALIBRATION SEQUENCE GPIB
COMMANDS PROGRAMMING

The following is a list of Mnemonic parameters as indicated within parenthesis:
N = 1 or 2 for channel selection
n = a number within range ±99.99
F = a frequency within range 0 to 999.9999 GHz or 0 to 9999.99 MHz. If units are omitted, 

GHz is assumed.
S = 0 or 1 for ON/OFF indication (1 = ON, 0 = OFF)
o = ∗ or / for ON/OFF indication (∗ = ON, / = OFF) 
M = 1 to 9, Marker numbers, used for SAVE, RECALL, STORE Marker#, etc.
P = 0 to 400, to select pixel position
X = a variable that is defined in the descriptive text
L = limit values - see Figure 5-3

Parameters (n) and (F) may use ’Scientific (’E’) Notation,
examples: 123.4E-3 = 0.123; 6.2e1 = 62.00

Where alternative Mnemonics exist for a function, the double equals (’==’) is used to indicate 
exactly equivalent commands.

MNEMONIC
CODE FUNCTION DESCRIPTION
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CURSOR CONTROL COMMANDS

Output Cursor Readout Data Commands (OCF, OCR, etc.) located in Table 5-17 can be used with
the commands below to output cursor readout data to the external computer.

COF Cursor Off Turn cursor off (see DON and DOF).

CON Cursor On Turn cursor on (see DON and DOF).

CRP (P) Move Cursor to Position P Move cursor to position (P) on measurement trace.
Range of “P” is 0 to 400, where 0 is maximum left
screen position and 400 is maximum right, irrespective
of number of data points currently in use.

CRP 201 will place cursor one pixel (dot) right of middle.

RCP (P) Move Reference Cursor to
Position P.

Same as CRP, but for reference cursor.
This is a Relative Cursor operation and requires that
Relative Mode has been selected. (see “DON”)

CRF (N)(F) Move Cursor to Frequency F Move cursor to position corresponding to frequency (F)
on measurement trace (N). The cursor data readout is in-
terpolated between actual data points, as necessary.
Frequency is assumed to be in GHz, unless otherwise
designated.

EXAMPLE: “CRF 1 12000 MHz” Will move the cursor to
Frequency 12.0GHz on the signal trace for channel 1.

7DEOH����� &XUVRU�&RQWURO��6HDUFK��DQG�7UDFH�9DOXH�+ROG�&RPPDQGV����RI���

The following is a list of Mnemonic parameters as indicated within parenthesis:
N = 1 or 2 for channel selection
n = a number within range ±99.99
F = a frequency within range 0 to 999.9999 GHz or 0 to 9999.99 MHz. If units are omitted, 

GHz is assumed.
S = 0 or 1 for ON/OFF indication (1 = ON, 0 = OFF)
o = ∗ or / for ON/OFF indication (∗ = ON, / = OFF) 
M = 1 to 9, Marker numbers, used for SAVE, RECALL, STORE Marker#, etc.
P = 0 to 400, to select pixel position
X = a variable that is defined in the descriptive text
L = limit values - see Figure 5-3

Parameters (n) and (F) may use ’Scientific (’E’) Notation,
examples: 123.4E-3 = 0.123; 6.2e1 = 62.00

Where alternative Mnemonics exist for a function, the double equals (’==’) is used to indicate
exactly equivalent commands.

MNEMONIC
CODE FUNCTION DESCRIPTION

GPIB  CONTROL, SEARCH, AND 
PROGRAMMING TRACE VALUE HOLD COMMANDS
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CONTROL, SEARCH, AND GPIB
TRACE VALUE HOLD COMMANDS  PROGRAMMING

RCF(N)(F) Move Reference Cursor to
Frequency F

Same as CRF, but for reference cursor.

EXAMPLE: “RCF 1 10” Will move the reference cursor
to Frequency 10.0 GHz on the signal trace for channel
1. This is a Relative Cursor operation and requires that
this mode has been selected. (see command “DON”)

XCG Exchange Cursors Exchanges positions of Cursor and Reference cursor.

DON Relative Mode On Turn relative cursor mode on. This will not override a
previous COF command; if COF has been sent, cursors
will not be displayed by DON until CON is sent.

In Relative Cursor mode, the difference value between
the Main and Reference cursors is displayed in addition
to the Main cursor value. If the Main cursor is placed at
a greater value than the Reference cursor, the differ-
ence  value will be positive.

The pseudo-unit dBr is used to designate “Relative dB”.

EXAMPLE: if the Reference cursor is at 10 GHz with a
value of –3 dB and the Main cursor is at 12 GHz with a
value of –5 dB, then the relative readings will be 2 GHz
and –2 dB.

DOF Relative Mode Off Turn relative cursor mode off.

CURSOR SEARCH COMMANDS

CMX(N) Move Cursor to Max Cursor will move to maximum trace value on designated
measurement trace (N).

CMN(N) Move Cursor to Minimum Cursor will move to minimum trace value on designated
measurement trace (N).

CMK(M1-9) Move Cursor to Marker M Move cursor to frequency marker 1 – 9, as specified.

EXAMPLE: “CMK 4” will move the cursor to the same
frequency as marker 4. Markers do not apply to the alter-
nate frequency sweep. If the reference cursor is to be
moved to marker 3, use “XCG CMK 3 XCG” to ex-
change cursors before and after the move.

CAM Move Cursor to Active
Marker

Move cursor to the active (last selected) frequency
marker.

7DEOH����� &XUVRU�&RQWURO��6HDUFK��DQG�7UDFH�9DOXH�+ROG�&RPPDQGV����RI���

MNEMONIC
CODE FUNCTION

 
DESCRIPTION

5-20 56100A OPM



GPIB  CONTROL, SEARCH, AND 
PROGRAMMING TRACE VALUE HOLD COMMANDS

CLT(N)(n) Move Cursor Left to n dB or
SWR

Move cursor left of the present position on trace (N) to
nearest data point that corresponds to (n) dB (or SWR).
If the relative cursor is off, the search will be for an abso-
lute value left of the cursor position. If the relative cursor
is on, the search will be for a value relative to the refer-
ence cursor value. If the trace does not attain the speci-
fied search value, the cursor stays where it is and “NOT
FOUND” is displayed in the Error Box (bottom right of
screen). 

EXAMPLE: “CLT 1 12.0” If in SWR mode, this will move
the cursor left to the nearest frequency at which chan-
nel 1 measures 12 SWR. (or 12.0 dB if in dB mode). If
the instrument is in Relative cursor mode and the refer-
ence cursor is at a point where the level is 4 SWR (or
dB), the cursor will be moved left to a point where the
level is 16 SWR (or dB).

CRT(N)(n) Move Cursor Right to n dB Same as CLT, but search is to right of cursor position.

CBW(N)(n) Cursor Bandwidth Search us-
ing (n) dB Reference

Displays the bandwidth value using dB reference (n) on
trace (N). The reference cursor is positioned at the
lower frequency [(n) dB point] and the main cursor at the
higher frequency [(n) dB point]. The method of search is
as described above (refer also to the manual mode of
operation described in Chapter 3). The frequency data
can be returned to the external computer using com-
mands ORF, OCF and ODF (Table 5-16).

7DEOH����� &XUVRU�&RQWURO��6HDUFK��DQG�7UDFH�9DOXH�+ROG�&RPPDQGV����RI���

MNEMONIC
CODE FUNCTION

 
DESCRIPTION
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DATA SMOOTHING COMMANDS

SON (X) Trace Smoothing On Sets smoothing to minimum, maximum, or off depend-
ing on the value of X. When: 
X = 0, smoothing off; 
X = 1, minimum smoothing; 
X = 2, maximum smoothing.  

SOF Trace Smoothing Off Turns trace smoothing off.

SMO (X) Set Smoothing Value Alternative mnemonic for SON (X).

AVERAGING COMMANDS
AOF Averaging Off Turn on signal averaging.

AVG (X) Averaging On Turns measurement averaging function on. The number
of sweeps averaged is equal to 2 raised to the power
(X), where X = 1 to 8. 

AVE (X) Set Averaging Turns measurement averaging function on. Number of
averaged sweeps = (X). Valid values for X are 2, 4, 8,
16, 32, 64, 128, and 256; other values will be rounded
down. This command applies to both channels.

EXAMPLE: “AVE 16” (== AVG 4)  Each display point
will be the average of the last 16 measurement
sweeps. This command may be followed with ’SQS 16’
which will cause SRQ after 16 sweeps, when averaged
data as required will be available.

 DATA POINT AND FREQUENCY RESOLUTION COMMANDS
DP (X) Set Number of Data Points Sets the screen display resolution in terms of number of

data points: X=1, 101 points; X=2, 201 points; X=4, 401
points.

7DEOH����� 'DWD�6PRRWKLQJ�DQG�)UHTXHQF\�5HVROXWLRQ�&RQWURO�&RPPDQGV����RI���

DATA SMOOTHING AND FREQUENCY GPIB
RESOLUTION CONTROL COMMAND PROGRAMMING

The following is a list of Mnemonic parameters as indicated within parenthesis:
N = 1 or 2 for channel selection
n = a number within range ±99.99
F = a frequency within range 0 to 999.9999 GHz or 0 to 9999.99 MHz. If units are omitted, 

GHz is assumed.
S = 0 or 1 for ON/OFF indication (1 = ON, 0 = OFF)
o = ∗ or / for ON/OFF indication (∗ = ON, / = OFF) 
M = 1 to 9, Marker numbers, used for SAVE, RECALL, STORE Marker#, etc.
P = 0 to 400, to select pixel position
X = a variable that is defined in the descriptive text
L = limit values - see Figure 5-3

Parameters (n) and (F) may use ’Scientific (’E’) Notation,
examples: 123.4E-3 = 0.123; 6.2e1 = 62.00

Where alternative Mnemonics exist for a function, the double equals (’==’) is used to indicate 
exactly equivalent commands.

MNEMONIC
CODE FUNCTION DESCRIPTION
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ASW Auto Sweep Only available on non-intelligent sweepers.

MSW Manual Sweep Only available on non-intelligent sweepers.

NSW Normal Sweep Set sweeper to normal. Only available on non-intelligent
sweepers.

CN Configure Normal Resets the hardware link between 56100A and source
for normal operation..

CNR CW No Ramp Only available on non-intelligent sweepers.

CRO Configure Ramp Output Provides 0–10V ramp output from 56100A via the
RAMP INPUT/OUTPUT BNC connector..

CML (data) Configure Manual Labeling Allows 56100A display to be annotated when using a
non-intelligent source, e.g., “2 GHz  8 GHz  10 dBm.”

GON Turn Graticule On Turns the graticule grid display on. Lines are spaced at
intervals in a sequence of 1, 2, 5, or 10 frequency
units/division so that there are always between 3 and 10
vertical graticule lines on the screen.

GOF Turn Graticule Off Turns the graticule grid display off. Residual tick marks
are displayed for reference.

SVC(X) Save Setup with Calibration
Data

Saves the current control panel setup together with all
relevant calibration data to memory (M), where:
M = 1 to 4. Saves a Store Title if one has been pre-
viosly sent with TSS (Table 11)

SVS(M) Save Front Panel Setup Saves the current control panel setup to setup memory
location (M), where M = 1 to 9. Saves a Store Title if
one has been previously sent with TSS (Table 11)

RCC(X) Recall with Calibration Data Recalls the control panel setup from memory location
(X), together with calibration data (X = 1 to 4).

7DEOH����� 6\VWHP�)XQFWLRQV�&RQWURO�&RPPDQGV����RI���

The following is a list of Mnemonic parameters as indicated within parenthesis:
N = 1 or 2 for channel selection
n = a number within range ±99.99
F = a frequency within range 0 to 999.9999 GHz or 0 to 9999.99 MHz. If units are omitted,

GHz is assumed.
S = 0 or 1 for ON/OFF indication (1 = ON, 0 = OFF)
o = ∗ or / for ON/OFF indication (∗ = ON, / = OFF) 
M = 1 to 9, Marker numbers, used for SAVE, RECALL, STORE Marker#, etc.
P = 0 to 400, to select pixel position
X = a variable that is defined in the descriptive text
L = limit values - see Figure 5-3

Parameters (n) and (F) may use ’Scientific (’E’) Notation,
examples: 123.4E-3 = 0.123; 6.2e1 = 62.00

Where alternative Mnemonics exist for a function, the double equals (’==’) is used to indicate
exactly equivalent commands.

MNEMONIC
CODE FUNCTION DESCRIPTION

GPIB  SYSTEM FUNCTIONS 
 PROGRAMMING CONTROL COMMANDS
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SYSTEM FUNCTIONS GPIB
CONTROL COMMANDS PROGRAMMING 

RCS(M) Recall Setup Recalls the control panel setup from setup memory loca-
tion (M).

PRV(X) Preview Looks at control panel setup X (X=1 to 9) from memory
without recall. If an intelligent sweeper is connected, its
setup is also displayed. When Preview mode is se-
lected, only the following functions are allowed: other
Preview setups, stop print function, and print graph func-
tion. Command “PRV 0” deselects the Preview mode;
“PRV I” displays stored setup index. 

NOTE
A summary of the GPIB commands for setup and trace data save, recall and preview functions is
contained in Table 5-9.

TM0 Turn off manual labeling Turns of all label information sets using the CML
mnemonic.

GSN GPIB Status Indication On Turns the GPIB Status Indication display on. This is the
default while in Remote operation. The Status Indication
uses the error/warning box at lower right of screen.

GSF GPIB Status Indication Off Turns the GPIB status indication display off. This re-
stores normal display of error/warning messages, if se-
lected, in the box at bottom right of screen during re-
mote operation.

HON Hold Trace. Holds the current data being displayed on the screen.
Displayed traces may be re-scaled but no new data is
taken. 

HOF Release Hold Releases hold mode (resume measurements).

BC(S) Blank CRT Blanks or unblanks display screen: S = 1 blanks CRT;
S = 0 restores display.

RTL Return To Local Returns the analyzer from the GPIB mode to the local
mode. 

TST Self-Test Instrument Runs the instrument self test routine. The result of the
test is available in the extended status byte. 

RST Reset Instrument Resets the instrument to factory default control panel set-
tings. If an intelligent sweeper is connected to the
56100A, this too will be reset.

The 56100A sends the Ramp On signal after RST, to en-
sure that the sweeper has an active sweep.

CTN Continue Continue after self test finished.

7DEOH����� 6\VWHP�)XQFWLRQV�&RQWURO�&RPPDQGV����RI���

MNEMONIC
CODE FUNCTION

 
DESCRIPTION
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GPIB  SYSTEM FUNCTIONS 
PROGRAMMING CONTROL COMMANDS

Command Function From To Data Refer to
Table

SVC Save Current Stores 1-4 Setup + Cal data + trace memories (both
channels)

5-8

SVS Save Current Stores 1-9 Setup 5-8

SVT Save Current Stores 1-4 Trace memories (both channels) 5-4

RCC Recall Stores 1-4 Current Setup + Cal data + trace memories (both
channels)

5-8

RCS Recall Stores 1-9 Current Setup 5-8

RCT Recall Stores 1-4 Current Trace memories (both channels) 5-4

PRV Preview Stores 1-9 Screen Summary/titles 5-8

OSS Output Stores 1-9 Controller Setup 5-16

OCD Output Current Controller Cal data (one channel) 5-16

OTM Output Current Controller Trace memory (one channel) 5-16

LSS Input Controller Stores 1-9 Setup 5-16

LCD Input Controller Current Cal data (one channel) 5-16

LTM Input Controller Current Trace memory (one channel) 5-16

NOTE: Calibration Data and Trace Memories held in store locations 1-4 cannot be transferred directly to the external
controller. They must first be moved from the store locations to “current” using the RCC command. Then the data
for each required channel must be transferred to the external controller using OCD or OTM commands. To transfer
from the external controller to store locations, use the LCD or LTM commands, followed by the SVC command.

7DEOH����� 6XPPDU\�RI�&RPPDQGV�IRU�6HWXS�DQG�7UDFH�0HPRU\�'DWD�6DYH��5HFDOO�DQG�3UHYLHZ�)XQFWLRQV
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The following is a list of Mnemonic parameters as indicated within parenthesis:
N = 1 or 2 for channel selection
n = a number within range +/–99.99
F = a frequency within range 0 to 999.9999 GHz or 0 to 9999.99 MHz. 
  If units are omitted, GHz is assumed.
S = 0 or 1 for ON/OFF indication (1 = ON, 0 = OFF)
M = 1 to 9, Marker numbers, used for SAVE, RECALL, STORE Marker#, etc.
P = 0 to 400, to select pixel position
X = a variable that will be defined next to the instruction or Mnemonic

MNEMONIC
CODE FUNCTION DESCRIPTION

RDB (X) Pass Through Command for
Binary Data

Redirects binary data to an instrument on the dedicated
bus.

RDR(X) Pass Through  Command
for ASCII Data 

Addresses and programs instruments connected to 
the dedicated GPIB interface, where X is the address of 
the instrument receiving the data. For example, RDR 5 
COMMAND STRING would pass the command string
data to any instrument on the dedicated GPIB having
address 5. “CR LF” at the end of the pass through com-
mand string terminates the data transmission. See Fig-
ure 5-4 for a sample program that uses this command.

This command can be used to change an attached plot-
ter’s X/Y coordinates, which determine the size of a
plot. To do this, send this command followed by the plot-
ter’s address and its GPIB command for changing P1
and P2. (Refer to the plotter’s documentation for the P1
and P2 commands.)

SDP(X)
SDS(X)
SDX(X)

Set Plotter Address
Set Sweeper Address
Set 56100A Address

Sets the plotter, sweeper, or 56100A address where X=
the new address of the instrument. Valid instrument ad-
dresses for X are 0 to 30.

FRD (X) (data)

FRE

Fast Redirection

Fast Redirection Ends

High speed data communications with device at address
X. This command is used in place of the RDR command
when high speed data transfer is required.
This command terminates the Fast Redirection (FRD)
command.

7DEOH������ 3DVV�7KURXJK�&RGHV����RI���

PASS THROUGH GPIB
CODES PROGRAMMING 
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Sweeper Setup Data Transfer Example Program

EQUIPMENT:
56100A Scalar Network Analyzer
68147B Sweep Generator   (connected to 56100A via the Dedicated GPIB)
Controller   (connected to 56100A via the Main  GPIB)

The example program below loads the contents of the 68147B sweep generator setup memories 1, 2, & 3 into the
Controller (via the 56100 A). It then sends this data back to the 68147B (via the 56100A) and loads it into setup
memories 4, 5, & 6.

10 DIM A$[500] |

20 DIM B$[500]  |  Dimension controller memory

30 DIM C$[500]  |

40 ASSIGN @Sna to 706 |

50 OUTPUT @Sna; "RST" |  Reset 56100A to factory settings

60 WAIT 5 |  Wait for Reset to finish

70 OUTPUT @Sna; "RDR 5 RCS1 SAV" |  Send 68147B Setup Memory 1 data

|  to 56100A

90 OUTPUT @Sna; "ORD" |  Send data from 56100A to contoller

100 ENTER @Sna;A$ |  Enter data into cont’lr memory

110 OUTPUT @Sna; "RDR 5 RCS2 SAV"|

120 ENTER @Sna;B$ |  Same as statm’ts 70 & 100 above,

130 OUTPUT @Sna; "RDR 5 RCS3 SAV"|  but for setup memories 2 and 3

140 ENTER @Sna;C$ |

150 OUTPUT @Sna; "RDR 5 RCL";A$ |  Send data for setup memory 4 from 

|  controller to 68147B
160 OUTPUT @Sna; "RDR 5 SVS4" |  Save data into 68147B setup memory 4

170 OUTPUT @Sna; "RDR 5 RCL";B$ |

180 OUTPUT @Sna; "RDR 5 SVS5" |  Same as statm’ts 150 & 160 above,

190 OUTPUT @Sna; "RDR 5 RCL";C$ |  but for setup memories 5 and 6

200 OUTPUT @Sna; "RDR 5 SVS6" |

210 LOCAL 706 |

220 END |   End of program

PROGRAM APPLICATION — The example program above illustrates how the sweep generator setup memory data
can be expanded by transferring it to the controller. Note that the data is transferred via the 56100A to the control-
ler (and back again to the sweep generator) without having to change the system cable configuration. This program
can be used to store sweep generator setup data in controller memory to be recalled and down loaded at a future
time. This is useful when saving unique Test System setups.

)LJXUH����� ([DPSOH�3URJUDP�6KRZLQJ�8VDJH�RI�5'5�DQG�25'�&RPPDQGV

GPIB  EXAMPLE PROGRAM
PROGRAMMING RDR AND ORD COMMANDS
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PRINT COMMANDS, PGR, PT, PTL, TMO, PST.
The data is temporarily stored in an internal buffer, and the unit is ready for a new instruction after
approximately 1-12 seconds. If the buffer cannot store the amount of data requested or if the printer
is not ready, the 56100A indicates an error by setting bit 2 of extended status byte and sending a
SRQ (if enabled).  Bit 0 of the Extended Status Byte indicates that a print is in progress. The printer
is connected to the rear panel PARALLEL PRINTER INTERFACE connector.

PGR Print Graph A pixel (dot-by-dot) plot of the measurement screen dis-
play is sent to the external printer.

PT(X) Print Tabular Data Sends tabular measurement data to external printer, as
follows: 
          X = 0  401 data points are sent;
          X = 1  201 data points are sent;
          X = 2  101 data points are sent;
          X = 3   51 data points are sent;
          X = 4   26 data points are sent;
          X = 5  data at current markers only is sent

Where there is currently a marker at a data point fre-
quency, it is identified and emphasized in the table. 

PTL Print Complex Limits Provides a hardcopy printout of Complex Limits data.

PST Stop Print/Plot Stops any printing of hard copy currently in progress.

IDENTIFICATION STRING DEFINITIONS:
These text strings are reproduced verbatim on hardcopy outputs where used. Suggested use is as
fixed labels; however, they may be used as text strings for other annotation, as needed. Maximum
length of string is 12 characters (including spaces). String must be enclosed by ’single quote marks’.

7DEOH������ +DUG�&RS\�2XWSXW�&RPPDQGV����RI���

The following is a list of Mnemonic parameters as indicated within parenthesis:
N = 1 or 2 for channel selection
n = a number within range ±99.99
F = a frequency within range 0 to 999.9999 GHz or 0 to 9999.99 MHz. If units are omitted,

GHz is assumed.
S = 0 or 1 for ON/OFF indication (1 = ON, 0 = OFF)
o = ∗ or / for ON/OFF indication (∗ = ON, / = OFF) 
M = 1 to 9, Marker numbers, used for SAVE, RECALL, STORE Marker#, etc.
P = 0 to 400, to select pixel position
X = a variable that is defined in the descriptive text

Parameters (n) and (F) may use ’Scientific (’E’) Notation,
examples: 123.4E-3 = 0.123; 6.2e1 = 62.00

Where alternative Mnemonics exist for a function, the double equals (’==’) is used to indicate
exactly equivalent commands.

MNEMONIC
CODE FUNCTION DESCRIPTION

GPIB  HARD COPY
PROGRAMMING OUTPUT COMMANDS

5-28 56100A OPM



LID ‘Ident’ Load Identification Label Sets up an ASCII string that is used as an ’Identify’ label
for printer or plotter output containing header or title infor-
mation. Typically it will include the name of the operator
or test device serial number. 

EXAMPLE:  LID ‘A. Wilkinson’  causes the operator’s
name, to be included on external printer or plotter output.

LDE ’Device’ Load Test Device Label Same as LID, but the string forms the ’Test Device’ label.

LDA ’Date’ Load Date Label Same as LID, but the string forms the ’Date’ label.

TSS ’Title’ Set Title String for Stored
Setups

Same as LID, but the string is used as a DESCRIPTION
in the Preview Index for stored front panel setups. For
this to be used, it must be sent to the instrument before
a setup is saved.

EXAMPLE: TSS ’Attenuators’   Assign title to current
setup

SVS 5              Save current front panel
setup in store 5

PLT Plot Titles Plots the current titles displayed to indicate the measure-
ment and test being performed.

SCP (bit mask) Specify Custom Plot The bit mask (Figure 5-5) is a string of ASCII 0’s and
1’s that indicate the user’s requirements for a plot (e.g.,
ti-tle, strings, markers, traces, graticules, etc.)

PLA Plot All Provides a screen plot containing trace, graticule, cur-
sor, and titles.

PLR Plot Trace Provides a screen plot of the signal trace(s).

PLG Plot Graticules Provides a screen plot of the graticule and reference
lines.

PLC Plot Cursor Provides a plot of the current cursor position.

PC Output Custom Plot Always plots the user specified plot. If PC is used and
not defined, the 56100A defaults to “Plot All.”

7DEOH������ +DUG�&RS\�2XWSXW�&RPPDQGV����RI���

HARD COPY GPIB
OUTPUT COMMANDS PROGRAMMING 

MNEMONIC
CODE FUNCTION

 
DESCRIPTION
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The mask that follows the SCP command mnemonic is a 16 digit ASCII string that defines which plot elements will be
active in the custom plot being setup. The first three digits of this string are always zero. The remaining 13 digits turn
various plot characteristics on/off, as shown below. As shown in the example, note that spaces may be inserted at
any place in the string to improve program readablility.

The SCP command does not actually produce the defined plot; the next PLT command encountered in the program
will produce the defined plot. The plot elements activated by the SCP command will be produced in the subsequent
plot only if they are currently displayed on the 56100A. Also, if measurement limits are activated by the SCP com-
mand, but have not been specified (or are not active), they will not be plotted. The SCP and PLT command mnemon-
ics are described in Table 5-11.

This example will setup a custom plot that will contain only a graticule, reference lines and Trace 2 limit lines.

)LJXUH����� 6&3�&RPPDQG�0DVN�%LW�$VVLJQPHQWV

SCP COMMAND AND GPIB
MASK BIT ASSIGNMENTS  PROGRAMMING
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SPECIAL FUNCTIONS 1, TRACE 

SF10 1: Max Hold. Capture the peak values of trace 1.

SF11 1: Min Hold. Capture the minimum values of trace 1.

SF12 1: Pk-Pk Hold. Capture the trace 1 minimum and maximum values from
successive sweeps.

NOTE
This mode can be used only with a setting of 401 points.

SF13 1: Normal. Turns off the capture modes on trace 1.

SF14 2: Max Hold. Capture the peak values of trace 2.

SF15 2: Min Hold. Capture the minimum values of trace 2.

SF16 2: Pk-Pk Hold. Capture the trace 2 minimum and maximum values from
successive sweeps.

NOTE
This mode can be used only with a setting of 401 points.

SF17 2: Normal. Turns off the capture modes on trace 2.

SPECIAL FUNCTIONS 2, CURSOR 

SF20 1: Min.-Max. Cause the cursor on trace 1 to search for the maximum
trace value, and the Relative Cursor on trace 1 or 2 to
search for the minimum value.

SF21 1: From Max. Cause the selected search to be made from the
maximum value of trace 1 (for example bandwidth
relative to peak).

7DEOH������ �&RPPDQG�&RGHV��6SHFLDO�)XQFWLRQV����RI���

GPIB COMMAND CODES:
PROGRAMMING SPECIAL FUNCTIONS

The following is a list of Mnemonic parameters as indicated within parenthesis:
N = 1 or 2 for channel selection
n = a number within range ±99.99
F = a frequency within range 0 to 999.9999 GHz or 0 to 9999.99 MHz. If units are omitted, 

GHz is assumed.
S = 0 or 1 for ON/OFF indication (1 = ON, 0 = OFF)
o = ∗ or / for ON/OFF indication (∗ = ON, / = OFF) 
M = 1 to 9, Marker numbers, used for SAVE, RECALL, STORE Marker#, etc.
P = 0 to 400, to select pixel position
X = a variable that is defined in the descriptive text
L = limit values - see Figure 5-3

Parameters (n) and (F) may use ’Scientific (’E’) Notation,
examples: 123.4E-3 = 0.123; 6.2e1 = 62.00

Where alternative Mnemonics exist for a function, the double equals (’==’) is used to indicate
exactly equivalent commands.

MNEMONIC
CODE FUNCTION DESCRIPTION
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COMMAND CODES: GPIB
SPECIAL FUNCTIONS PROGRAMMING

SF22 2: Min.-Max. Cause the cursor on trace 2 to search for the maximum
trace value, and the Relative Cursor on trace 2 to search
for the minimum value.

SF23 2: From Max. Cause the selected search to be made from the
maximum value of trace 1 or 2 (for example bandwidth
relative to peak).

SF24 Repeat. Repeats the search.

SF25 Normal. Returns 56100A to the single-search mode.

SF40 User Titles. Changes the measurement name (type) as required by
the user. For example, the titles could read “amp. gain,”
or “bias volt.” The titles “IDENTIFY” and “TEST DEVICE”
apply to channel 1 and 2 respectively, as set using the
LID and LDE commands.

SF41 Stnd Titles. Cause trace to revert to standard ti t le names
(Transmission, Return Loss, Power, etc).

SPECIAL FUNCTIONS 5, VOLTS MODE

SF50 Fxd Range 1. Selects the 0 - 10 volt range.

SF51 Fxd Range 2. Selects the 0 - 1 volt range.

SF52 Fxd Range 3. Selects the 0 - 100 mV range.

SF53 Auto Range. Selects the normal autorange operation.

SPECIAL FUNCTIONS 6, CALIBRATION OPTIONS 

SF60 Hi Res CAL. Enables a feature that provides up to 2000 points of
calibration memory (typically used in special applications,
like Distance-to-Fault, Option P2).

SF61 Standard Cal.  Selects the standard calibration mode.

SF62 Allow 6700A Level Corrn. Enables 67XXA level correction.

SF63 Stop 6700A Level Corrn. Disables digital Level Correction on 67XXA. (This may be
needed in some system applications).

SPECIAL FUNCTIONS 7, GAIN COMPRESSION 

SF70 Channel 1 Increment power on Channel 1 until limits fail.

SF71 Channel 2 Increment power on Channel 2 until limits fail.
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SSL(X) Starting At Enter the power level from which the test will start.
Usually this is just below the expected compression point.
The test restarts at this point each time that the function
is used. Enter the level value the same as for complex
limits. The argument (X) is a number from –120 to +30
dBm, based on the desired power level.

SML(X) Max Level Tells the 56100A the maximum power level value that
should be sent to the source.The argument (X) is a
number from –120 to +30 dBm, based on the desired
power level.

SF74 Continue Overrides limit-failure and sets the power level to the
“Max Level” point, as described above. 
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GPIB COMMAND CODES:
PROGRAMMING SPECIAL FUNCTIONS
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SQ(S) Enable/Disable SRQ Enables or disables the SRQ generation function for
the instrument:  S = 0 disables SRQ function (default);
S = 1 enables function.

SQS(S) Set Number of Sweeps for
SRQ

After (X) number of frequency sweeps are completed
by the instrument, an SRQ will be generated.

IPM(X0-255) Input Mask for Primary
Status Byte

Specifies an 8-bit data mask that is used to enable
specified bits of the primary status byte, which is re-
turned to the controller. The mask argument (X) is a
number from 0 to 255. Figure 5-6 shows the mask argu-
ment decoding, the function of each bit of the status
byte and the default value.

IEM(X0-255) Input Mask for Extended
Status Byte

Same as IPM, but for the extended status byte. See
Figure 5-6.

CSB Clear Primary Status Byte Clears the primary status byte.

See related commands OEB, OPB, OSB, OID, in Table 5-14.
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SRQ GENERATION AND GPIB
STATUS COMMANDS PROGRAMMING

The following is a list of Mnemonic parameters as indicated within parenthesis:
N = 1 or 2 for channel selection
n = a number within range ±99.99
F = a frequency within range 0 to 999.9999 GHz or 0 to 9999.99 MHz. If units are omitted,

GHz is assumed.
S = 0 or 1 for ON/OFF indication (1 = ON, 0 = OFF)
o = ∗ or / for ON/OFF indication (∗ = ON, / = OFF) 
M = 1 to 9, Marker numbers, used for SAVE, RECALL, STORE Marker#, etc.
P = 0 to 400, to select pixel position
X = a variable that is defined in the descriptive text

Parameters (n) and (F) may use ’Scientific (’E’) Notation,
examples: 123.4E-3 = 0.123; 6.2e1 = 62.00

Where alternative Mnemonics exist for a function, the double equals (’==’) is used to indicate
exactly equivalent commands.

MNEMONIC
CODE FUNCTION DESCRIPTION
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Service Request (SRQ) Generation Function 
The 56100A generates GPIB service requests (SRQs) to report instrument status and syntax errors,
etc, to the external controller. When a SRQ is generated, the GPIB SRQ control line is set true (low)
and the Primary Status Byte is returned to the controller on the GPIB data lines, DIO 1 thru DIO 8.

The 56100A will generate a SRQ if:

1. The SRQ generation function has been enabled using the SQ 1 command and,

2. One (or more) of the status reporting functions listed below in Figure a is true and,

3. The Primary Status Byte bit associated with the true status reporting function has been enabled by the 
Primary Status Mask function (command IPM — see Figure b).

Bit 6 of the Primary Status Byte (SRQ bit) is not maskable. It will be true for the status byte returned
to the controller for all internally generated SRQ’s and in response to a serial poll request.

When an SRQ is serviced by the controller, the Primary Status Byte bit(s) that caused the SRQ
generation will automatically be reset. (The corresponding Primary Status Mask bit(s) will not.) The
Primary Status Byte may be cleared at any time via the CSB command.

The contents of the Primary Status byte will also be returned to the controller in response to the OPB
and OSB commands.

If the SRQ generation function is not used, the instrument status can still be be checked using the
IPM, OPB, OSB and CSB commands.
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Primary Status Byte

Bit Assignment: 7 6 5 4 3 2 1 0

Status Reporting Function
Status Byte

Bit

Programmed number of sweeps have been completed 0
Syntax error encountered 1
Calibration sweep finished 2
Low level trim required 3
Redirection mode failure. Sets for any error associated with
 attempting to program an instrument on the dedicated GPIB.

4

Extended Status Byte contains valid information (see below) 5
Service request bit (this bit is unmaskable) 6
Redirected SRQ. Set when any instrument on the dedicated
 GPIB has requrested service. 

7

Figure a 

GPIB SRQ
PROGRAMMING CODES
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Primary Status Mask Function

The IPM command sets the bits in the Primary Status Mask Byte. A true bit in this byte will enable
the corresponding status reporting function in the Primary Status Byte. A false bit will disable the
function. The value assigned with the IPM command designates the binary weight of all true bits.
EXAMPLE:

IPM 3   enables bits 0 and 1 (binary weight 1+2) in the Primary Status Byte

Extended Status Byte StExtended Status Byte Structure
The Extended Status Byte bits always reflect the status of the instrument functions listed in Figure c.
These bits are enabled/disabled in the same manner as the Primary Status Byte bits by the Extended
Status Byte Mask command, IEM. When one (or more) of the status conditions listed below are true
and the associated status bit is enabled, bit 5 of the Primary Status Byte is set true (if enabled). If
SRQ’s are enabled, a SRQ will be generated in the normal manner. The Extended Status Byte can
then be read by the controller via the OEB command.
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Extended Status Byte

Bit Assignment: 7 6 5 4 3 2 1 0

Status Reporting Function
Ext’d Status

Byte Bit

NOTE: Bits 0, 1, and 2 contain status information and also generate a service
request. The remaining bits are status bits only.

Print finished = 0(will generate an SRQ)
Print failed = 1

0

Plot Failed = 0 (will generate an SRQ
Plot failed = 1

1

Last print request failed (generates an SRQ) 2

56100A is uncalibrated 3

56100A is in Calibration mode 4

56100A is in Secure mode 5

56100A failed Self Test 6

56100A is in Preview mode 7

Figure c

SRQ GPIB
CODES PROGRAMMING

Primary Status Mask Byte

Bit Assignment: 7 6 5 4 3 2 1 0

Binary Bit Weight: 128 64 32 16 8 4 2 1

Figure b
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Redirected Status Byte Structure
When an instrument on the dedicated GPIB requests service, bit 7 in the primary status byte is set.
This generates an SRQ. Two data bytes are available to be read. They will indicate which instrument
on the dedicated GPIB has requested service and its status. The first byte contains the status
information. The second byte contains the address of the instrument requesting service (below).

Byte 1: 7 6 5 4 3 2 1

Byte 2: Address of the instrument
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GPIB SRQ
PROGRAMMING CODES

Example Usage of SRQ Commands
Before enabling the SRQ generation function, it is necessary to set the Primary Status Mask first so
that the appropriate status bits will be enabled in the Primary and Extended Status Bytes. A typical
sequence of commands to perform these steps is shown in the following example:

IPM 103     103 = 01100111 binary   (Enable bits 0,1,2,5 and 6 of the Primary Status Byte)
IEM 255     255 = 11111111 binary    (Enabled all bits of the Extended Status Byte)
CSB         (Clear all existing status bits)
SQ 1        (Enable SRQ’s)

EXAMPLE USE OF OSB COMMAND: If a syntax error occurs when bit 1 of the Primary Status mask
has been set (IPM 2) but before the SRQ function has been enabled (’SQ 1’), it is possible to check
the status byte with the OSB command, which will return the value ’2’ if a syntax error has ocurred
since the last time the Status Byte was cleared (CSB).

If the SRQ function has been enabled and the external controller has been set to respond to them, a
controller response to a SRQ from the 56100A will clear the status byte. Therefore, there is no point
in using OSB (or CSB) if SRQ’s are enabled.

In the above example, if the CSB command is omitted before the SQ 1 command, the next occurence
of an SRQ may deliver the previous status information along with current status that shows the cause
of the SRQ.

)LJXUH����� ([DPSOH�8VDJH�RI�654�)XQFWLRQ
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STATUS BYTES

OEB Output Extended Status
Byte (ASCII)

Returns an ASCII representation of the extended status
byte to the controller. The returned data will be a numeric
string 0 – 255. see Figure 5-6 (page 36) for an explanation
of bit assignments.

OPB Output Primary Status Byte Returns the primary status byte to the controller; see Fig-
ure 5-6 for explanation of bit assignments.

OSB Output Primary Status Byte Alternative for command OPB.
   OSB == OPB

OID Output Identify Returns identity string to controller, which includes model
number and software version number. Output format is:
“56100A, nn.nn", where "n" designates software version
number Total string length is 12 characters. (Version field
is padded with spaces.)

OPM(X) Output Parameter X Returns parameter X to the controller. Parameter X is
defined in Figure 5-8.

ORB Output Redirected Status
Bytes

Bytes Returns an SRQ generated on the dedicated GPIB
(sweeper, plotter, etc.) along with the address of the in-
strument that caused it, when next addressed to talk.

ORD Output Redirected Data Returns the last data that was requested from an instru-
ment on the dedicated bus by an RDR command (Ta-
ble 5-10). See example program shown in Figure 5-4.

7DEOH������ 6WDWXV�%\WH�2XWSXW�&RPPDQGV����RI���

The following is a list of Mnemonic parameters as indicated within parenthesis:
N = 1 or 2 for channel selection
n = a number within range ±99.99
F = a frequency within range 0 to 999.9999 GHz or 0 to 9999.99 MHz. If units are omitted, 

GHz is assumed.
S = 0 or 1 for ON/OFF indication (1 = ON, 0 = OFF)
o = ∗ or / for ON/OFF indication (∗ = ON, / = OFF) 
M = 1 to 9, Marker numbers, used for SAVE, RECALL, STORE Marker#, etc.
P = 0 to 400, to select pixel position
X = a variable that is defined in the descriptive text
L = limit values - see Figure 5-3

Parameters (n) and (F) may use ’Scientific (’E’) Notation,
examples: 123.4E-3 = 0.123; 6.2e1 = 62.00

Where alternative Mnemonics exist for a function, the double equals (’==’) is used to indicate
exactly equivalent commands.

MNEMONIC
CODE FUNCTION DESCRIPTION

STATUS BYTE GPIB
COMMANDS PROGRAMMING
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1 Offset Channel 1 (dB)
2 Offset Channel 2 (dB)
3 Resolution Channel 1 (dB/Div)
4 Resolution Channel 2 (dB/Div)
5 High Limit Channel 1 (dB)
6 Low Limit Channel 1 (dB)
7 High Limit Channel 2 (dB)
8 Low Limit Channel 2 (dB)
9 Sweeper Start Frequency (GHz)
10 Sweeper Stop Frequency (GHz)
11 562 GPIB Address
12 Sweeper GPIB Address
13 Reserved
14 Marker M1 Frequency (GHz)
15 Marker M2 Frequency (GHz)
16 Marker M3 Frequency (GHz)
17 Marker M4 Frequency (GHz)
18 Marker M5 Frequency (GHz)
19 Marker M6 Frequency (GHz)
20 Marker M7 Frequency (GHz)
21 Marker M8 Frequency (GHz)
22 Marker M9 Frequency (GHz)
23 Power Level From Sweeper (dBm)
24 Reserved
25 Reserved
26 dB/Sweep Value (dB)
27 Cursor Position
28 Reference Cursor Position
29 Plotter Address Parameter
30 Reserved
31 Graticule Spacing (GHz/Div)
32 Reserved
33 Reading At Cursor for Channel 1
34 Reading At Cursor for Channel 2
35 Alternate Start Frequency (GHz)
36 Alternate Stop Frequency (GHz)
37 Alternate Power Sweep Level (dB)
38 Alternate Power Level (dBm)
39 Reserved

)LJXUH����� $YDLODEOH�3DUDPHWHUV��230�;�

GPIB AVAILABLE PARAMETERS
PROGRAMMING OPM(X)
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ASCII TRACE DATA FUNCTIONS

Commands requesting ASCII or binary data output from the instrument return the (ASCII) message
“error” in addition to the usual SRQ response if a syntax error is detected or if the requested data is
not available for some reason. (Example: if the channel for which data is requested is not switched
on at the time.) The exact conditions are given with each relevant command in this table.

The data formats used with these commands is shown in Figure 5-9 (page 5-44).

A summary of the GPIB commands for setup and trace data save, recall and output functions (OSS,
OCD, OTM, LSS, LCD and LTM) is contained in Table 5-9 (page 5-25).

OAT (N) Output ASCII Trace Data Returns an ASCII representation of the measurement
trace data for display channel (N). Returns 101, 201, or
401 data points, according to current measurement set-
ting. See the data format for this command shown in
Figure 5-9 (page 5-44).

EXCEPTION: Returns the ASCII string “error” if N is in-
valid or missing. If channel N is off, returns last set of
measured data for channel..

LAT (N)(data string) Learn ASCII Trace Data The instrument receives ASCII measurement trace data
string sent from the controller for channel (N). ’Data
String’ format is the same as for command OAT; see
Figure 5-9 (page 5-44). The number of data points sent
(101, 201, 401) and measurement type (T, P, R, S) should
correspond to the current instrument setting; otherwise,
the data will be unusable. The instrument should be
placed in HOLD (mnemonic HON) before this command
is used, otherwise the restored (learned) data will be
immediately overwritten with new data.

7DEOH������ $6&,,�7UDFH�'DWD�6DYH��5HFDOO��DQG�/HDUQ�&RPPDQGV����RI���

The following is a list of Mnemonic parameters as indicated within parenthesis:
N = 1 or 2 for channel selection
n = a number within range ±99.99
F = a frequency within range 0 to 999.9999 GHz or 0 to 9999.99 MHz. If units are omitted,

GHz is assumed.
S = 0 or 1 for ON/OFF indication (1 = ON, 0 = OFF)
o = ∗ or / for ON/OFF indication (∗ = ON, / = OFF) 
M = 1 to 9, Marker numbers, used for SAVE, RECALL, STORE Marker#, etc.
P = 0 to 400, to select pixel position
X = a variable that is defined in the descriptive text
L = limit values - see Figure 5-3

Parameters (n) and (F) may use ’Scientific (’E’) Notation,
examples: 123.4E-3 = 0.123; 6.2e1 = 62.00

Where alternative Mnemonics exist for a function, the double equals (’==’) is used to indicate
exactly equivalent commands.

MNEMONIC
CODE FUNCTION DESCRIPTION

ASCII  TRACE DATA SAVE, GPIB
RECALL, AND LEARN COMMANDS PROGRAMMING
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OUTPUT CURSOR READOUT DATA COMMANDS
The following commands are used to return cursor readout data from the 56100A to the external
computer/controller. (Refer to the Cursor Control Commands in Table 5-6.)

OCF (N) Output Cursor Frequency Returns the frequency at the current cursor position for
display channel (N). The (ASCII) output format is
“12.3456.” Frequency information is in GHz.

EXCEPTION: Returns “error” if N is invalid or missing.
If channel (N) is off or cursor is off, returns last known
frequency value for cursor.

When the 56100A is operated in the Secure Mode, the
string containing frequency information that is returned
by command OCF is replaced by the string 
“ – – – – – – – – –”.

OCR (N) Output Cursor Readout Returns the scalar value at the current cursor position
for display channel (N). The returned (ASCII) value for-
mat is “+/–12.34” or “+/–1.23” and will be in dB’s, volts,
or SWR, depending on the measurement mode cur-
rently selected.

EXCEPTION: Returns “error” if N is invalid or missing.
If channel (N) is off or cursor is off, returns last known
value for cursor.

OCP Output Cursor Position Returns the current cursor pixel position (0 – 400). Posi-
tion is defined as 0 at left edge, 400 at right edge,
irrespective of current number of data points.

EXCEPTION: If cursor is off, returns  last known position
for cursor.

ODF (N) Output Relative Cursor 
Frequency

Returns the frequency difference between the reference
cursor and the main cursor for display channel (N).
Data format same as OCF, except that data value will
be preceded by “–” if reference cursor is at higher fre-
quency than main cursor.

EXCEPTION: Returns “error” if N is invalid or missing,
or if the instrument is not in relative cursor mode. If
channel (N) is off or cursor is off, returns last known fre-
quency value for cursor.

When the 56100A is operated in the Secure Mode, the
string containing frequency information that is returned

7DEOH������ $6&,,�7UDFH�'DWD�6DYH��5HFDOO��DQG�/HDUQ�&RPPDQGV����RI���

GPIB ASCII  TRACE DATA SAVE,
PROGRAMMING RECALL, AND LEARN COMMANDS
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by command ODF is replaced by the string 
“ – – – – – – – – –”.

ODR (N) Output Relative Cursor Read-
out

Returns the difference value between the reference cur-
sor scalar value and the main cursor scalar value for
display channel (N). Data format similar to OCR, but in
dBr (see description of dBr associated with command
DON in Table 5-6).

EXCEPTION: Returns “error” if N is invalid or missing, or
if the instrument is not in relative cursor mode. If channel
(N) is off or instrument is not in relative cursor mode,
returns last known value for relative cursor.

ORF (N) Output Reference Cursor
Frequency

Returns the frequency at the current reference cursor
position for display channel (N). Data format as OCF.

EXCEPTION: Returns “error” if N is invalid or missing.
If channel (N) is off or instrument is not in relative cur-
sor mode, returns last known frequency value for rela-
tive cursor.

When the 56100A is operated in the Secure Mode, the
string containing frequency information that is returned
by command ORF is replaced by the string 
“ – – – – – – – – – ”.

ORP Output Reference Cursor Po-
sition

Same as OCP but for the reference cursor.

ORR (N) Output Reference Cursor
Readout

Returns the scalar value at the current reference cursor
position for display channel (N). Data format as OCR.

EXCEPTION: Returns “error” if N is invalid or missing. If
channel (N) is off or instrument is not in relative cursor
mode, returns last known value for relative cursor.

OUTPUT LIMITS FUNCTIONS DATA COMMANDS
The following commands are used to return limits setup data from the 56100A to the external
computer/controller. (Refer to the Limits Setup Commands in Table 5-4.)

OLT (N) Output Limits Test Result Returns a pass/fail indication to the controller. “PASS”
is sent for pass and “FAIL” for fail; “NOT SET” is sent if
no limits set. If fail, the first frequency at which failed
test occurred is returned immediately following “FAIL” in
the format used for OCF.

EXCEPTION: Returns “error” if N is invalid or missing
or channel N is off.
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OCH (N) Output Complex Limits High Returns ASCII data string for complete complex high
limit for display channel (N) to the controller. The data
format used with this command is the same as used
with the CLH and CLL commands (refer to Table 5-4
and Figure 5-3).

EXCEPTION: Returns “error” if N is invalid or missing.

OCL (N) Output Complex Limits Low Same as OCH, but for complex low limit for channel (N).

NOTE

When the 56100A is operated in the Secure Mode, the strings containing frequency information that
are returned by commands OCH and OCL are replaced by the string “ – – – – – – – –”.

Example (for a two-segment complex limit):
1  – – – – – – – –   – – – – – – – – x.x x.x D
2  – – – – – – – –   – – – – – – – – x.x x.x D

Where “x.x x.x D” is amplitude limit data (refer to to Figure5-9).

The rest of the segments are as follows:

                3 – – – – – – – –   – – – – – – –  x.x x x d

                 ●

                 ●

                 ●

             10 – – – – – – – –   – – – – – – – – x.x x.x d
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Data Formats For:
ASCII Data Streams Output Commands:  OAT, RAT, RBT

and ASCII Data Learn (Input) Command:  LAT
 Data Format for OAT(N) - Output Ascii Trace Command.

The format for the ASCII data string returned by this command (for channel N) is as follows:

n VAL1 VAL2 VAL3 VAL4  •  •  •  •  •  •  •  •  •  •  •   VALP <CR> <LF> [EOI]

Where: n = Start Character. This character specifies the number of data points contained in measurement 
trace as follows: 

n = O4H for 401 data points;
n = O2M for 201 data points;
n = O1M for 101 data points.

VALP =  last data value, where P equals maximum number of data points.

The data format (ASCII) of each value, VALP,  is:  S X X . D D

Where: S =  sign (also used as delimiter between values);
XX =  integer portion of data;
. =  decimal point;
DD =  decimal portion of data

The individual values are delimited (separated) by O3H. The end of the ASCII data string is designated by a
<CR> <LF> and EOI true sent with LF character (0Ah). 

Data Format for LAT(N) , Learn Ascii Trace Command.

The data format of the ASCII string used with this command is identical to that for command OAT.
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DATA FORMATS GPIB
FOR ASCII  OUTPUT COMMANDS PROGRAMMING
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BINARY TRACE DATA COMMANDS

If the controller is expecting Binary data to be returned (OBT, OCD, OTM, etc), and an error condition
is detected and reported by the 56100A, the controller’s received message buffer may be expected
to include the (error) ASCII string termination characters (0Dh,0Ah).

The binary data “Learn Commands”, LBT, LCC, LCD , LTM, and LSS, must be terminated using a LF
or CR, LF or EOI terminator before the transfer of binary data is started. Any occurrence of ASCII
data bytes 0Dh,0Ah within the binary data will be ignored by these commands.

A summary of the GPIB commands for setup and trace data save, recall and output functions (OSS,
OCD, OTM, LSS, LCD and LTM) is contained in Table 5-9 (page 5-25).

OBT (N) Output Binary Trace Data The 56100A sends a binary representation of the meas-
urement trace data for display channel (N) to the con-
troller. Returns 101, 201, or 401 data points, according
to the current 56100A measurement setting. The data
format for this command is shown in Figure 5-10 (page
5-48).

EXCEPTION: Returns the ASCII string “error” instead
of the normal data stream if N is invalid or missing, or if
channel N is off. 

LBT (N) (bin. data stream) Learn Binary Trace Data The 56100A receives the binary trace data steam sent
from the controller. The data stream contains a binary
representation of the measurement trace data for dis-
play channel (N) previously received by the controller
(using command OBT). The Binary Data Stream format
is the same as for command OBT (Figure 10). As with
command LAT, the number of data points sent and the
measurement type should correspond to the current
56100A settings.
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The following is a list of Mnemonic parameters as indicated within parenthesis:
N = 1 or 2 for channel selection
n = a number within range ±99.99
F = a frequency within range 0 to 999.9999 GHz or 0 to 9999.99 MHz. If units are omitted,

GHz is assumed.
S = 0 or 1 for ON/OFF indication (1 = ON, 0 = OFF)
o = ∗ or / for ON/OFF indication (∗ = ON, / = OFF) 
M = 1 to 9, Marker numbers, used for SAVE, RECALL, STORE Marker#, etc.
P = 0 to 400, to select pixel position
X = a variable that is defined in the descriptive text
L = limit values - see Figure 5-3

Parameters (n) and (F) may use ’Scientific (’E’) Notation,
examples: 123.4E-3 = 0.123; 6.2e1 = 62.00

Where alternative Mnemonics exist for a function, the double equals (’==’) is used to indicate
exactly equivalent commands.
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NOTE

The 56100A must be put in the HOLD mode (using the HON command) before receipt of the LBT
command; otherwise, the restored (learned) data will be overwritten with new data. Use care when
manipulating this data as it is in minimal binary form; the 56100A is therefore unable to check it for
errors or inconsistencies.

OTM (N) Output Trace Memory Returns contents of Trace Memory for selected channel
(N) to the controller. This data may be a stored meas-
urement trace, or a trace representation of a complex
limit line. Returns 101, 201, or 401 data points, accord-
ing to the current instrument measurement setting. The
data format used with this command is the same as
that for the OCD command.

EXCEPTION: Returns the ASCII string “error” if N is in-
valid or missing or channel N is off.

LTM (N)(binary data) Learn Trace Memory The 56100A receives Trace Memory data stream sent
from the controller for channel (N). Data format is same
as for command OTM. As with LAT, the number of data
points sent should equal the current instrument setting.

NOTE

Refer to Figure 5-10 (page 5-48) for descriptions of the data formats used with the commands
described above.

OCD (N) Output Calibration Data Returns calibration trace data for the selected channel
(N) and data describing calibration conditions to the con-
troller. This is the data taken during the most recent cali-
bration of that channel.

The data returned will relate directly to current trace
data ONLY if instrument settings (Start/Stop Frequen-
cies, Output Power, Data Points, Input(s), etc) have not
been changed since calibration. 

Data output produced by the OCD command may be re-
stored with the LCD command.

EXCEPTION: Returns the ASCII string “error” if N is in-
valid or missing or channel N is off.

LCD (N)(binary data) Learn Calibration Data The 56100A receives the calibration data stream sent
from the controller for channel (N). The Binary Data
format used with this command is the same as for com-
mand OCD. Care must be exercised when manipulating

this data as it is in minimal binary form; the 56100A is
therefore unable to check it for errors or inconsistencies.

ADDITIONAL DATA TERMINATION REQUIREMENTS:
as with other binary data “Learn Commands”, this com-
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mand must be terminated using a LF or CR, LF or EOI
terminator before the transfer of binary data is started;
refer to the LCC command.

NOTE

Refer to Figure 5-10 (page 5-48) for descriptions of the data formats used with the commands
described above. 

BINARY SETUP & LIMITS DATA FUNCTIONS

OSS (M1-9) Output Stored Front Panel
Setup

Returns stored front panel setup (M) to the controller.
The binary data format used with this command is
shown in Figure 10 (page 51). This command is suit-
able ONLY for providing external storage for additional
setups. It should NOT be used for amending them as
this may result in unpredictable instrument operation
and is not supported by ANRITSU. The value of any
element of this data may be established through the
use of other commands.

EXCEPTION: Returns “error” if M is invalid or missing.

LSS (M1-9)(binary data) Learn Stored Front Panel
Setup

The instrument receives data stream for stored front
panel setup (M) sent from controller. Data format is the
same as for command OSS.

ADDITIONAL DATA TERMINATION REQUIREMENTS:
as with other binary data “Learn Commands”, this com-
mand must be terminated using a LF or CR, LF or EOI
terminator before the transfer of binary data is started;
refer to the LCC command.

NOTE

The OSS and LSS commands are intended as a means of providing external storage of front panel
setups. They are not intended for amending setup data strings stored in external memory. Any attempt
to do so may result in unpredictable 56100A operation. It is possible to correctly establish any front
panel setup operation by first setting it (using appropriate GPIB commands), then outputting the
complete stored setup.

Refer to Figure 5-10 (page 5-48) for descriptions of the data formats used with the commands
described above. 
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Data Formats For:
Binary Data Streams Output Commands:  OBT, OCD, OTM, OSS
and Binary Data Learn (Input) Commands:  LBT, LCD, LTM, LSS

Data Format for OBT(N), Output Binary Trace Command:

The format for the binary data stream returned by this command for channel (N) is described below. Refer also to 
Note 1 at the end of this figure for additional information concerning the data streams used with these commands.

n BW1 BW2 BW3 BW4  •  •  •  •  •  •  •  •  •  •  •   BWP [EOI]

Where: n = Start Character. This character specifies the number of data points contained in measurement trace
as follows:

n = O4H for 401 data points;
n = O2H for 201 data points;
n = 01H for 101 data points. The exact message length can be deduced from the value of n.
BWP = last data value, where P equals maximum number of data points.

BW1 to BWP are individual binary data signed words.

The end of the binary data stream used with this command is designated by EOI true.

Data Format for LBT(N), Learn Binary Trace Command:

The data format of the binary data stream used with this command is identical to that for command OBT.

Data Format for Data Output Commands:
  OCD(N), Output Calibration Data
  OTM(N), Output Trace Memory Data

The format for the binary data stream returned by these commands for channel (N) is as follows:

D BW1 BW2 BW3 BW4  •  •  •  •  •  •  •  •  •  •  •   BWP [EOI]

BW1 to BWP are individual binary data signed words.

Configuration data is included with the calibration and trace memory data port values.

D is Data Type (ASCII) character:
’C’  identifies data as Calibration Data
’T’  identifies data as Trace Memory data.

BW1 to BWN are individual binary data signed words, using the same format and data weighting as
for command OBT, above.

The end of the binary data stream used with this command is designated by EOI true.
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Data Format for Data Learn Commands:
  
  LCD(N), Learn Calibration Data, and
  LTM(N), Learn Trace Memory Data Command

The data format of the binary data stream used with these commands is identical to that for commands OCD, 
OTM.

Data Format for OSS(M), Output Stored Front Panel Setup Command:

The format for the binary data stream returned by this command for stored front panel setup (M) is as follows:

B1 B2 B3 B4 •  •  •  •   BP [EOI]

Where: P =  maximum number of data bytes.

B1 to BP are individual data bytes which make up the overall structure of a stored setup. The maximum stream size
is 2045 bytes (P = 2045); See Note 3 at the end of this figure. No details of the internal structure of the data bytes
is provided (see note below).

NOTE
The OSS and LSS commands are intended as a means of providing external storage of front panel
setups. They are not intended for amending setup data streams stored in external memory. Any attempt
to do so may result in unpredictable 56100A operation. 

The end of the (binary) stored setup data stream is designated by EOI true.

Data Format for LSS(M), Learn Stored Front Panel Setup Command:

The data format of the binary data stream used with this command is identical to that for command OSS.

NOTES:

1. For OBT and OCD commands, all values are sent across the GPIB as binary integers. If a data type is intrinsically
a fractional quantity (e.g., 1.24 dB) it is first multiplied by a stated weighting factor (in this case 250) to convert it
to an integer, e.g., 1.24 ∗ 250 = 310.

The data is transferred across the GPIB interface in Bytes. Each byte consists of eight binary digits (bits) of data.
These may be represented using Hexadecimal (Hex) notation (base 16). (The set of Hex digits is: 0, 1, 2, 3, 4, 5,
6, 7, 8, 9, A, B, C, D, E and F; e.g., number 13 decimal is represented as ’0D h’ —where ’h’ is the Hex base indi-
cator). Any 8-bit byte can be represented as a ’hex pair’: e.g., 3 decimal is 03h; 109 decimal is 6Dh. A single
byte transfer can therefore pass any value between 00h and FFh (0 - 255 decimal).
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 NOTES (Continued): 

Most data values to be sent require more than 8 bits (data values greater than 255). For such data, Words which
are 16 bits or Dwords (double words) which are 32 bits are used. These data words are sent over GPIB as a
sequence of 2 or 4 bytes respectively. In each case the bytes making up a word or dword value are sent with the
Least Significant Byte (LSB) first and the Most Significant Byte (MSB) last. If the data type is signed and if the
value is negative, the Most Significant Bit (bit 15 or bit 31) is set to a logic 1 (see Note 2).

The binary data may include the value ’0Ah’ (ASCII Linefeed); therefore, it is not possible to use that character as
an end-of-message character. The last character of the binary data stream is therefore always marked by signal
EOI ’true’. The GPIB controller software must handle this situation. Normally, a convention exists for receiving
such binary data transfers.

EXAMPLE:

Using an HP-85 system controller, the program routine to place the binary data in R$ from a GPIB device 
at address 5 is:

DIM R$[1000] Set up receive buffer
 (code):
(code):

ENTER 705 USING “#%,#%K” ; R$     Terminate on EOI only; ignore linefeed char.

 The program routine to transmit data (from T$) is:

DIM T$[1000] Set up transmit buffer
 IOBUFFER T$ Required for TRANSFER

 (code):
(code):

CONTROL 7,16 ; 128 Terminate  with EOI only
TRANSFER T$ TO 705 FHS Use ’Fast Hand Shake’
CONTROL 7,16 ; 2,13,10 Restore normal handshake  (CR, LF)

2. All data formats in this figure are shown using the conventional (default) mode for byte-order transfer. This  byte-
order transfer is used for both transmitting data and for receiving data. This order is:  Low Byte first, High Byte
last.

Commands HBF1  and HBF 0  are provided for use with controller GPIB software that uses the reverse byte-order
transfer mode.
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EXAMPLES: Data Type Value Hex Value Bytes Sent    

unsigned byte +1 01h 01h

signed byte +123 7Bh 7Bh

signed byte –1 –01h FFh

unsigned word 23456 5BA0h A0h,5Bh

signed word –8765 –223Dh = DDC3h C3h,DDh

unsigned dword 100000 186A0h A0h,86h,01h,00h

signed dword –62 –3Eh = FFFFFFC2h C2h,FFh,FFh,FFh
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FCW(S) Turn Fast CW ON/OFF Allows fast signal channel processing when the ana-
lyzer is operating in CW sweep mode. Each measure-
ment cycle is approximately 25 ms, which— when com-
bined with a GPIB transfer time of 25 ms or less—gives
a total update time of 50 ms. 

Operation: One measurement channel on only, with
width equal to 0 MHz. Connect a detector to the active
input before the mode is turned on. The mode will be
disabled if, 

1. The unit is returned to local, 

2. A channel is turned on or off,

3. The GPIB command “FCW0" is sent, 

4. Or if the unit is reset. 

Best results will be obtained if the unit is allowed to
warm up before the mode is used. Note zeroing and
locking are not active when the mode is operating. 

“FCW0" — Turn off Fast CW

“FCW1" — Turn on Fast CW

See Figure 5-12 (page 5-59) for a BASIC language ex-
ample of FCW programming. 
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GPIB MISCELLANEOUS
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The following is a list of Mnemonic parameters as indicated within parenthesis:
N = 1 or 2 for channel selection
n = a number within range ±99.99
F = a frequency within range 0 to 999.9999 GHz or 0 to 9999.99 MHz. If units are omitted,

GHz is assumed.
S = 0 or 1 for ON/OFF indication (1 = ON, 0 = OFF)
o = ∗ or / for ON/OFF indication (∗ = ON, / = OFF) 
M = 1 to 9, Marker numbers, used for SAVE, RECALL, STORE Marker#, etc.
P = 0 to 400, to select pixel position
X = a variable that is defined in the descriptive text
L = limit values - see Figure 5-3

Parameters (n) and (F) may use ’Scientific (’E’) Notation,
examples: 123.4E-3 = 0.123; 6.2e1 = 62.00

Where alternative Mnemonics exist for a function, the double equals (’==’) is used to indicate
exactly equivalent commands.
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56100A GPIB SETUP/UTILITY SUBROUTINE
The programming example shown below is a subroutine written in QuickBASIC that sets up and initializes the
56100A GPIB interface. It also displays the SRQ type for any service requests (SRQ’s) on the display screen of the
external computer/controller.

SUB SetupGPIB0

board% = ILFIND("GPIB") Find the Controller Board

IF board% < 0 THEN PRINT "Cannot find." 

ELSE PRINT USING "#####"; board%

DUT% = ILFIND("DEV6") Find the 56100A

IF DUT% < 0 THEN PRINT "Cannot find." 

ELSE PRINT USING "#####"; DUT%

PRINT "SIC – Set Interface Clear . . . . .  "; Clear the Controller Board

IF ILSIC(board%) <0 THEN CALL GPIBError(IBSTA%)

IF ILCLR(DUT%) <0 THEN CALL GPIBError(IBSTA%) Clear (Reset) Instrument

PRINT "ON PEN....";

ON PEN GOSUB SRQresponse Set up Response Vector

PEN ON Enable SRQ’s

PRINT "Set up done."

PRINT

END SUB

SRQresponse This routine displays the SRQ type

on the controller display.

SPR% = 32

CALL IBRSP(DUT%, SPR%)

IF SPR% > 0 THEN

PRINT ">>> SRQ <<<";

PRINT "code: ";SPR%

IF SPR% > 127 THEN PRINT "– Redirected SRQ "; : SPR% = SPR% – 128

IF SPR% > 63 THEN  SPR% = SPR% – 64

IF SPR% > 31 THEN PRINT "– Extended status byte contains info "; : SPR% = SPR% – 32

IF SPR% > 15 THEN PRINT "– Redirection mode fa ilure "; : SPR% = SPR% – 16

IF SPR% > 7 THEN PRINT "– Low level trim required "; : SPR% = SPR% – 8

IF SPR% > 3 THEN PRINT "– Calibration sweep finished "; : SPR% = SPR% – 4

IF SPR% > 1 THEN PRINT "– Syntax Error. "; : SPR% = SPR% – 2

IF SPR% > 0 THEN PRINT "– Required Sweeps Completed. "; : SPR% = SPR% – 1

CALL hesitate

PRINT

END IF

RETURN
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The following is a list of mnemonic parameters as indicated within parentheses:
N = 1 or 2 for channel selection
n = a number within range +/–99.99 
F = a frequency within range 0 to 999.9999 GHz. 
S = 0 or 1 for ON/OFF indication (1 = ON, 0 = OFF)
M= 1 to 9, Marker numbers, used for SAVE, RECALL, STORE Marker #, etc.
P = 0 to 400, to select pixel position
X = a variable that will be defined next to the instruction or Mnemonic
L = Limit Values

AOF Averaging Off 5-22
ARF(S) Autozero RF On/Off 5-14
ASC(N) Autoscale 5-14
ASW Autosweep 5-23
AVE (X) Set Averaging 5-22

AVG(X) Averaging On 5-22
BC(S) Blank CRT 5-24
CAL (X) Calibrate the 56100A 5-18
CAM Move Cursor To Active Marker 5-20
CBW(N)(n) Move Cursor To Show Bandwidth 5-21

CH(N)(S) Set Channel N On/Off 5-13
CHI (N) (S) Complex High Limit On/Off 5-15
CLH(N) (L) Enter High Complex Limits 5-15
CLL(N) (L) Enter Low Complex Limits 5-15
CLO (N) (S) Complex Low Limit On/Off 5-15

CLT(N)(n) Move Cursor Left To n dB 5-21
CMK(M) Move Cursor To Marker M 5-20
CML (data) Configure Manual Labelling 5-23
CMN(N) Move Cursor To Min 5-20
CMX(N) Move Cursor To Max 5-20
CN Configure Normal 5-23

CNR CW No Ramp 5-23
COF Cursor Off 5-19
CON Cursor On 5-19
CRF(N)(F) Move Cursor To Frequency F

On Channel N
5-19

CRO Configure 0-10v Ramp Output 5-23
CRP(P) Move Cursor To Position P 5-19
CRT(N)(n) Move Cursor Right To n dB 5-21
CSB Clear Primary Status Byte 5-34

CTN Continue to Next Calibration Step,
or Continue after Self Test Failed

5-18,
5-24

dB Reserved Mnemonic

dBm Reserved Mnemonic

DLT Display Limits Test 5-15

DO1 (n) Detector Offset R1 5-18

DO2 (n) Detector Offset R2 5-18

DOA (n) Detector Offset A 5-18

DOB (n) Detector Offset B 5-18

DOF Relative Mode Off 5-20

DON Relative Mode On 5-20

DP(X) Set Number of Data Points 5-22
Points

DSI (S) Display Segment Identifiers 5-15

FCW (S) Turn Fast CW On/Off 5-51

FRD Fast Redirection 5-26

FRE Fast Redirection Ends 5-26

GHz Reserved Mnemonic

GOF Turn Off Graticule Display 5-23

GON Display Graticule 5-23

GSF GPIB Status Indication Off 5-24

GSN GPIB Status Indication On 5-24

HOF Hold Off 5-24

HON Hold On 5-24

IEM(X) Input Extended Mask 5-34

IPM(X) Input Primary Mask 5-34

LAT(N) Learn ASCII Trace 5-40

LBT(N) Learn Binary Trace 5-45

LCD(N) Learn Calibration Data 5-46

LDA “date” Label For Date 5-29

LDE “device” Label For Test Device 5-29

LHF(N) High Limit (Off) 5-15

LHI(N)(n) High Limit (On) 5-15

LID “ident” Label For Identification 5-29

LLF(N) Low Limit (Off) 5-15

LLO(N)(n) Low Limit (On) 5-15
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LSS Learn Stored Setup 5-47

LTM (N) Learn Trace Memory 5-46

MHz Reserved Mnemonic

MSW Manual Sweep 5-23

NSW Normal Sweep 5-23

NUL Low Level Null 5-18

OAT(N) Output ASCII Trace Data 5-40

OBT(N) Output Binary Trace Data 5-45

OCD(N) Output Calibration Data 5-46

OCF(N) Output Cursor Frequency 5-41

OCH (N) Output Complex Limits High 5-43

OCL (N) Output Complex Limits Low 5-43

OCP Output Cursor Position 5-41

OCR(N) Output Cursor Readout 5-41

ODF(N) Output Relative Cursor 5-41
Frequency

ODR(N) Output Relative Cursor Readout 5-42

OEB Output Extended Status Byte 5-38

OFF(N)(n) Set Channel Offset (dB) 5-14

OID Output Identify 5-38

OLT(N) Output Limits Test Result 5-42

OPB Output Primary Status Byte 5-38

OPM(X) Output Parameter X 5-38

ORB Output Redirected Status Bytes 5-38

ORD Output Redirected Data 5-38

ORF(N) Output Ref. Cursor Frequency 5-42

ORP Output Reference Cursor Position 5-42

ORR (N) Output Ref. Cursor Readout 5-42

OSB Output Status Byte 5-38

OSS (M) Output Stored Setup 5-47

OTM (N) Output Trace Memory 5-46

PC Output Custom Plot 5-29

PGR Print Graph 5-28

PLA Plot All 5-29

PLC Plot Cursor 5-29

PLG Plot Graticule 5-29

PLR Plot Trace 5-29

PLT Plot Titles 5-29

PRV(X) Preview 5-24

PST Stop Print/Plot 5-28

PT(X) Print Tab Data 5-28

PTL Print Complex Limits 5-28
RCC(X) Recall with Calibration Data 5-23

RCF(X)(F) Move Reference Cursor to Fre-
quency F

5-20

RCP(P) Move Reference Cursor to Postion
P

5-19

RCS(M) Recall Setup 5-24

RCT(X) Recall Trace Memories 5-16

RDB(X) Pass Through Command for Bi-
nary Data

5-26

RDR(X) Pass Through Command for AS-
CII Data

5-26

REF(N) Reference Line Position 5-14

ROF(N) Reference Line Off 5-13

RON(N) Reference Line On 5-13

RST Reset Instrument 5-24
RTL Return to Local 5-24

SCL(N)(X) Resolution (scale) 5-14

SCP(bit mask) Specify Custom Plot 5-29

SDP(X) Set Plotter Address 5-26

SDS(X) Set Sweeper Address 5-26
SDX(X) Set 56100A GPIB Address 5-26

SF10 1: Max Hold 5-31

SF11 1: Min Hold 5-31

SF12 1: Pk-Pk Hold 5-31

SF13 1: Normal 5-31
SF14 2: Max Hold 5-31

SF15 2: Min Hold 5-31
SF16 2: Pk-Pk Hold 5-31

SF17 2: Normal 5-31

SF20 1: Min-Max 5-31

SF21 1: From Max 5-31
SF22 2: Min-Max 5-32

SF23 2: From Max 5-32

SF24 Repeat 5-32

SF25 Normal 5-32

SF40 User Tables 5-32
SF41 Stnd Titles 5-32

SF50 Fixed Range 1 5-32

SF51 Fixed Range 2 5-32

SF52 Fixed Range 3 5-32

SF53 Auto Range 5-32
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SF60 Hi Res Cal 5-32

SF61 Standard Cal 5-32

SF62 Allow 6700A Corrn. 5-32

SF63 Stop 6700A Corrn. 5-32

SF70 Channel 1 5-32

SF71 Channel  2 5-32

SF74 Continue 5-33

SI(N)(X) Set input for Channel N 5-13

SIF(S) User Interface On/Off 5-14

SM(N)(X) Set Channel N Measurement 5-13
Display

SML(X) Set maximum Power Level; X= –
120 to +30 dBm

5-33

SMO (X) Set Smoothing 5-22

SOF Smoothing Off 5-22

SON(X) Smoothing On 5-22

SQ(S) Enable/Disable SRQs 5-34

SQS(X) Program Number of Sweeps 5-34

SSL(X) Set Start Power Level; 
X= –120 to +30 dBm

5-33

SVC(X) Save Setup With Calibration 5-23
Data

SVS(M) Save Front Panel Setup 5-23
SVT(X) Save Trace Memory; 

X=1 to 4
5-16

TCR(N) Adjust Offset so that Trace at Cur-
sor Moves To  Ref. Line

5-14

TMD (N) Load Trace Memory With Signal Trace
Data

5-16

TMH (N) Load Trace Memory With Com-
plex High Limits

5-16

TML (N) Load Trace Memory With Com-
plex Low Limits

5-16

TM(N)(S Apply/remove trace memory 5-16
TM0 Turn Off Manual Labelling 5-24

TSS “title” Title Stored Setups 5-29
TST Run Instrument Test Routine 5-24
XCG Exchange Cursor and Reference Cursor 5-20
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Appendix A
Performance Specifications
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