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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�� H[FHSW� IRU� <,*�WXQHG
RVFLOODWRUV��ZKLFK�DUH�ZDUUDQWHG�IRU�WZR�\HDUV�

$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�

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�PDOIXQFWLRQ��$15,768�&RPSDQ\�XVHV�WKH
IROORZLQJ�V\PEROV�WR�LQGLFDWH�VDIHW\�UHODWHG�LQIRUPDWLRQ��)RU�\RXU�RZQ�VDIHW\��SOHDVH�UHDG�WKH�LQIRUPDWLRQ
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�LQIRUPD�
WLRQ�DERXW�VDIHW\�LWHPV�DQG�RSHUDWLRQ�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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,QGH[
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General Information



NOTE: ANRITSU Company was formerly known as WILTRON Company. 
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Chapter 1
General Information

��� SCOPE OF THE MANUAL 7KLV�PDQXDO�SURYLGHV�JHQHUDO��LQVWDOODWLRQ��DQG�RSHUDWLQJ�LQIRUPDWLRQ
IRU�WKH�6HULHV����;;$�1HWZRUN�$QDO\]HU�

��� INTRODUCTION &KDSWHU���SURYLGHV�LQIRUPDWLRQ�DERXW�WKH����;;$�HTXLSPHQW�LGHQWLIL�
FDWLRQ�QXPEHU��SHUIRUPDQFH�VSHFLILFDWLRQV��DQG�RSWLRQV�

��� IDENTIFICATION 
NUMBER

$OO�$15,768�LQVWUXPHQWV�DUH�DVVLJQHG�D�VL[�GLJLW�,'�QXPEHU��VXFK�DV
§�������¨�7KLV�QXPEHU�DSSHDUV�RQ�D�GHFDO�DIIL[HG�WR�WKH�UHDU�SDQHO�
3OHDVH�XVH�WKLV�LGHQWLILFDWLRQ�QXPEHU�GXULQJ�DQ\�FRUUHVSRQGHQFH�ZLWK
$15,768�&XVWRPHU�6HUYLFH�DERXW�WKLV�LQVWUXPHQW�

��� ONLINE MANUAL 7KLV�PDQXDO�LV�DYDLODEOH�RQ�&'�520�DV�DQ�$GREH�$FUREDW70���SGI�
ILOH��7KH�ILOH�FDQ�EH�YLHZHG�XVLQJ�$FUREDW�5HDGHU70��D�IUHH�SURJUDP
WKDW�LV�DOVR�DYDLODEOH�RQ�WKH�&'�520��7KLV�ILOH�LV�§OLQNHG¨�VXFK�WKDW
WKH�YLHZHU�FDQ�FKRRVH�D�WRSLF�WR�YLHZ�IURP�WKH�GLVSOD\HG�§ERRNPDUN¨
OLVW�DQG�§MXPS¨�WR�WKH�PDQXDO�SDJH�RQ�ZKLFK�WKH�WRSLF�UHVLGHV��7KH�WH[W
FDQ�DOVR�EH�ZRUG�VHDUFKHG��)RU�SULFH�DQG�DYDLODELOLW\��FRQWDFW�$1�
5,768�&XVWRPHU�6HUYLFH�E\�SKRQH�DW��������������RU�YLD�RXU�LQWHUQHW
KRPH�SDJH�DW�KWWS���ZZZ�DQULWVXZLOWURQ�FRP�

��� DESCRIPTION OF
541XXA SYSTEM

7KH�RYHUDOO����;;$�V\VWHP�FRQVLVWV�RI�VL[WHHQ�PRGHOV�WKDW�VSDQ�D
UDQJH�RI���0+]�WR����*+]��7KH�OLVWLQJ�RI�PRGHOV�DQG�WKH�IUHTXHQF\
UDQJH�WKDW�HDFK�FRYHUV�LV�SURYLGHG�LQ�7DEOH������(DFK�PRGHO�LV�D�PLFUR�
SURFHVVRU�FRQWUROOHG�QHWZRUN�DQDO\]HU�WKDW�LV�XVHG�WR�PDNH�VFDODU��PDJ�
QLWXGH��WUDQVPLVVLRQ��UHIOHFWLRQ��'LVWDQFH�7R�)DXOW��'7)���DQG�DEVR�
OXWH�SRZHU�PHDVXUHPHQWV��$OO�PHDVXUHPHQW�IXQFWLRQV�DUH�VHOHFWDEOH
E\�XVLQJ�WKH�IURQW�SDQHO�NH\V�DQG�FRQWUROV�WRJHWKHU�ZLWK�WKH�GLVSOD\
VFUHHQ�PHQXV��&KDSWHU���GHVFULEHV�WKLV�PRGH�RI�RSHUDWLRQ��$�W\SLFDO
���;;$�PRGHO�LV�VKRZQ�LQ�)LJXUH������IDFLQJ�SDJH��

$OO����;;$�IURQW�SDQHO�FRQWURO�IXQFWLRQV��H[FHSW�Power�RQ�RII��DUH�SUR�
JUDPPDEOH�YLD�WKH�,(((¥����LQWHUIDFH�EXV��*3,%���5HPRWH�RSHUDWLRQ
RI�WKH����;;$�XVLQJ�*3,%�FRPPDQGV�LV�GHVFULEHG�LQ�WKH����;;$
*3,%�8VHUªV�*XLGH��ZKLFK�LV�ORFDWHG�DW�WKH�UHDU�RI�WKLV�PDQXDO�
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Model Frequency Range
Output Power,
dB (Standard)

Output Power, dB
 (Option 2 Step Attenuator)

54107A 1 MHz to 1.5 GHz +12 +10

54109A 1 MHz to 2.2 GHz +12 +10

54111A 1 MHz to 3.0 GHz +12 +10

54117A 10 MHz to 8.6 GHz +10 +7

54119A 2 GHz to 8.6 GHz +10 +7

54128A 8 GHz to 12.4 GHz +10 +7

54130A 12.4 GHz to 20 GHz +10 +7

54131A 10 GHz to 16 GHz +10 +7

54136A 17 GHz to 26.5 GHz +7 +4

54137A 2 GHz to 20 GHz +10 +7

54147A 10 MHz to 20 GHz +10 +7

54154A 2 GHz to 32 GHz +4 +1

54161A 10 MHz to 32 GHz +4 +1

54163A 2 GHz to 40 GHz +4 +1

54169A 10 MHz to 40 GHz +4 +1

54177A 10 MHz to 50 GHz +1 –2

7DEOH����� 6HULHV����;;$�0RGHO�1XPEHUV�DQG�)UHTXHQF\�5DQJHV

REQUIRED GENERAL
EQUIPMENT INFORMATION
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��� REQUIRED EQUIPMENT 'HSHQGLQJ�RQ�WKH�WHVW�WR�EH�SHUIRUPHG��DQ�6:5�$XWRWHVWHU�RU�RQH�RU
PRUH�GHWHFWRUV�DUH�UHTXLUHG�WR�FRPSOHWH�WKH�WHVW�VHWXS��UHIHU�WR�WKH�VH�
OHFWLRQ�JXLGH�LQ�WKH������$�6HULHV�7HFKQLFDO�'DWD�6KHHW�LQ�$SSHQGL[
$��7KHVH�GHYLFHV�SURGXFH�WKH�GHWHFWHG�VLJQDOV�WKDW�DUH�SURFHVVHG�DQG
GLVSOD\HG�E\�WKH����;;$�V\VWHP��7KHVH�5)�FRPSRQHQWV�DUH�GHVFULEHG
LQ�WKH������$�6HULHV�1HWZRUN�$QDO\]HUV�7HFKQLFDO�'DWD�6KHHW�FRQ�
WDLQHG�LQ�$SSHQGL[�$�

��� OPTIONS 7KH�YDULRXV�VWDQGDUG�RSWLRQV�WKDW�DUH�DYDLODEOH�IRU�WKH�PRGHO����;;$
DUH�GHVFULEHG�EHORZ��&RQWDFW�\RXU�$15,768�UHSUHVHQWDWLYH�IRU�IXUWKHU
LQIRUPDWLRQ�

5DFN�0RXQW��2SWLRQ����¦�$GGV�NLW�WKDW�SURYLGHV�PRXQWLQJ�EUDFNHWV
DQG�FKDVVLV�WUDFN�VOLGHV�IRU����;;$�1HWZRUN�$QDO\]HUV��7KHVH�WUDFN
VOLGHV�KDYH����GHJUHH�WLOW�FDSDELOLW\�

���G%�6WHS�$WWHQXDWRU��2SWLRQV�����$���%���&��DQG��'��¦�7KHVH
RSWLRQV�DGG�DQ�LQWHUQDO����G%�DWWHQXDWRU�WR�WKH����;;$�VLJQDO�VRXUFH�
2SWLRQ���LV�IRU�PRGHOV������$�������$�DQG������$��2SWLRQ��$�LV�IRU
PRGHOV�ZLWK�XSSHU�EDQG�HGJH�XS�WR����*+]��2SWLRQ��%�LV�IRU�PRGHOV
ZLWK�XSSHU�EDQG�HGJH�XS�WR������*+]��2SWLRQ��&�LV�IRU�PRGHOV�ZLWK�XS�
SHU�EDQG�HGJH�XS�WR����*+]��$QG�2SWLRQ��'�LV�IRU�PRGHOV�ZLWK�XSSHU
EDQG�HGJH�XS�WR����*+]��7KHVH�DWWHQXDWRUV�DUH�VZLWFKDEOH�LQ����G%
VWHSV�XVLQJ�WKH�IURQW�SDQHO�NH\V�DQG�PHQXV��RU�XQGHU�*3,%�FRQWURO�
7KH�VSHFLILFDWLRQV�IRU�WKHVH�RSWLRQV�DUH�LQFOXGHG�LQ�$SSHQGL[�$�

6LJQDO�6RXUFH����Ω�2XWSXW��2SWLRQ����¦3URYLGHV����Ω�VLJQDO
VRXUFH�RXWSXW��7KLV�RSWLRQ�DYDLODEOH�IRU�PRGHOV������$�������$�DQG
�����$�RQO\�

7KLUG�,QSXW�&RQQHFWRU��2SWLRQ����¦�$GGV�§5HIHUHQFH¨�LQSXW�FRQ�
QHFWRU��R��WR�IURQW�SDQHO��7KLV�RSWLRQ�DOORZV�LQSXW�VLJQDO�UDWLRV�A/R�DQG
B/R�WR�EH�GLVSOD\HG�DQG�VXEVHTXHQWO\�SULQWHG�SORWWHG���7KH�UDWLR�PRGH
VKRXOG�EH�XVHG�ZKHQHYHU�VRXUFH�SRZHU�ZLOO�QHHG�WR�EH�DGMXVWHG�GXULQJ
D�PHDVXUHPHQW�SURFHGXUH��

([WHUQDO�/HYHOLQJ��2SWLRQ����¦�$GGV�UHDU�SDQHO�EXTERNAL LEVEL-
ING�FRQQHFWRU��7KH�VLJQDO�DSSOLHG�WR�WKLV�LQSXW�FRQWUROV�WKH�5)�RXWSXW
RI�WKH����;;$�LQWHUQDO�VLJQDO�VRXUFH���7KH�RXWSXW�SRZHU�OHYHO�ZLOO�EH
GHWHUPLQHG�E\�WKH�GHWHFWRU�W\SH��GHWHFWRU�ORFDWLRQ��DQ\�DGGLWLRQDO�DW�
WHQXDWLRQ�LQ�OHYHOLQJ�ORRS��DQG�E\�WKH�Output Power�NH\�PHQX�VHWWLQJ��

7KLV�RSWLRQ�DOORZV�WKH����;;$�5)�RXWSXW�WR�EH�OHYHOHG�IURP�D�UHPRWH
ORFDWLRQ�XVLQJ�VWDQGDUG�5)�GHWHFWRUV�ZLWK�HLWKHU�D�GLUHFWLRQDO�FRXSOHU
RU�D�WZR�UHVLVWRU�SRZHU�VSOLWWHU��

GENERAL  DESCRIPTION OF 
INFORMATION 541XXA SYSTEM
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,QWHUQDO�'LVWDQFH�7R�)DXOW�6RIWZDUH��2SWLRQ����¥�7KLV�RSWLRQ�HQ�
DEOHV�WKH����;;$�V\VWHP�WR�PHDVXUH�WKH�GLVWDQFH�WR�D�IDXOW��RU�IDXOWV�
LQ�WUDQVPLVVLRQ�OLQHV��FRD[LDO�FDEOHV��DQG�ZDYHJXLGHV��7KH�UHWXUQ�ORVV
RI�IDXOWV¦VXFK�DV�RSHQ�FLUFXLWV��SRRU�FRQQHFWRUV��FRUURGHG�FRQWDFWV��DQG
UXSWXUHG�FDEOH�GLHOHFWULF¦LV�GLVSOD\HG�DFURVV�WKH�[�D[LV�GLVWDQFH�LQ
HLWKHU�IHHW�RU�PHWHUV��7KH�DPSOLWXGH�RI�WKH�<�D[LV�FDQ�EH�GLVSOD\HG�LQ
HLWKHU�G%�RU�6:5��7KHVH�PHDVXUHPHQW�IRUPDWV�FDQ�EH�DFFHVVHG�YLV�WKH
UHOHYDQW�PDLQ�PHQX�HQWU\���L�H���'7)�6:5�IRU�6:5�XQLWV�DQG�'7)�'%
IRU�G%�XQLW��

)URQW�3DQHO�&RYHU��2SWLRQ�����¥�7KLV�RSWLRQ�DGGV�D�SURWHFWLYH�FRYHU
IRU�WKH�IURQW�SDQHO��

)URQW�0RXQWHG�+DQGOHV��2SWLRQ�����¥�7KLV�RSWLRQ�DGGV�IURQW�SDQHO
PRXQWHG�KDQGOHV�

'&�6XSSO\�IRU�0LOOLPHWHU�:DYH�6RXUFH�0RGXOHV��2SWLRQ�����¥
7KLV�RSWLRQ�DGGV�D�����9GF�VXSSO\�IRU�XVH�ZLWK�PLOOLPHWHU�ZDYH�VRXUFH
PRGXOHV��7KH�����9GF�FRQQHFWLRQ�LV�PRXQWHG�RQ�WKH�UHDU�SDQHO��7KLV
RSWLRQ�LV�QRW�DYDLODEOH�ZLWK����;;$�6HULHV�LQVWUXPHQWV�KDYLQJ�D�IUH�
TXHQF\�UDQJH�JUHDWHU�WKDQ����*+]�

0DLQWHQDQFH�0DQXDO��2SWLRQ�����¥�7KLV�RSWLRQ�LQFOXGHV�D�PDLQWH�
QDQFH�PDQXDO��7KH����;;$�LV�VKLSSHG�ZLWK�DQ�2SHUDWLQJ�0DQXDO
�20��WKDW�LQFOXGHV�D�*3,%�8VHUªV�*XLGH��*3,%�8*���7KLV�RSWLRQ�DOVR
LQFOXGHV�D�PDLQWHQDQFH�PDQXDO��00��

([WUD�2SHUDWLRQ�DQG�*3,%�3URJUDPPLQJ�0DQXDO��2SWLRQ�����¥�7KLV
RSWLRQ�LQFOXGHV�DQ�DGGLWLRQDO�FRS\�RI�WKH�2SHUDWLQJ�0DQXDO�DQG�*3,%
8VHUªV�*XLGH��

3RUWDEOH�3ULQWHU��2SWLRQ�����¥�7KLV�RSWLRQ�DGGV�D�SRUWDEOH�SULQWHU�

GENERAL  
OPTIONS INFORMATION
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��� MEASUREMENT
ACCESSORIES

0HDVXUHPHQW�DFFHVVRULHV�LQFOXGH�5)�FDEOHV��SRZHU�VSOLWWHUV��SUHFLVLRQ
DGDSWHUV��DGDSWHUV��PDWFKLQJ�SDGV�DQG�RWKHU�DFFHVVRULHV��0RGHO�QXP�
EHUV�DQG�VSHFLILFDWLRQV�IRU�WKHVH�DFFHVVRULHV�DUH�WDEXODWHG�LQ�WKH
�����$�6HULHV�1HWZRUN�$QDO\]HU�7HFKQLFDO�'DWD�6KHHW�FRQWDLQHG�LQ
$SSHQGL[�$�

��� SYSTEM
ACCESSORIES

6\VWHP�DFFHVVRULHV�FRQVLVW�RI�OHYHOLQJ�GHWHFWRUV��SRZHU�DPSOLILHUV��5)
OLPLWHUV��H[WHQGHU�FDEOHV��*3,%�FDEOHV��DQG�GHWHFWRU�DGDSWHU�FDEOHV�
0RGHO�QXPEHUV�DQG�VSHFLILFDWLRQV�IRU�WKHVH�DFFHVVRULHV�DUH�OLVWHG�LQ�WKH
�����$�6HULHV�1HWZRUN�$QDO\]HU�7HFKQLFDO�'DWD�6KHHW�FRQWDLQHG�LQ
$SSHQGL[�$�

���� MILLIMETER WAVE
MEASUREMENT
SYSTEMS

7KH�$15,768����;;$�0LOOLPHWHU�:DYH�5HIOHFWRPHWHUV�DUH�GHVLJQHG
WR�RSHUDWH�ZLWK�WKH������$����*+]�1HWZRUN�$QDO\]HU��7KLV�IHDWXUH�
DORQJ�ZLWK�DVVRFLDWHG�ZDYHJXLGH�WHVW�SURGXFWV��LV�GHVFULEHG�LQ�WKH
�����$�6HULHV�1HWZRUN�$QDO\]HU�7HFKQLFDO�'DWD�6KHHW�FRQWDLQHG�LQ
$SSHQGL[�$�

���� SYSTEM
SPECIFICATIONS

6SHFLILFDWLRQV�IRU�WKH����;;$�1HWZRUN�$QDO\]HU�PRGHOV�DUH�OLVWHG�LQ
WKH������$�6HULHV�1HWZRUN�$QDO\]HU�7HFKQLFDO�'DWD�6KHHW�FRQWDLQHG
LQ�$SSHQGL[�$�

���� SYSTEM 
RF COMPONENTS 

5)�&RPSRQHQWV�FRQVLVWV�RI�D�SUHFLVLRQ�GHWHFWRU�DQG�DQ�6:5
$XWRWHVWHU��7KHVH�FRPSRQHQWV�DUH�DYDLODEOH�IRU�GLIIHUHQW�FRQILJXUDWLRQV
RI�IUHTXHQF\�DQG�FRQQHFWRU�W\SH��7KH\�DUH�GHVFULEHG�LQ�WKH������$�6H�
ULHV�1HWZRUN�$QDO\]HU�7HFKQLFDO�'DWD�6KHHW�FRQWDLQHG�LQ�$SSHQGL[�$�

���� USING SWR
AUTOTESTERS AND
RF DETECTORS
(PRECAUTIONS)

7KH�����6HULHV�6:5�$XWRWHVWHUV�DQG�5)�'HWHFWRUV�DUH�KLJK�TXDOLW\�
SUHFLVLRQ�ODERUDWRU\�GHYLFHV�WKDW�FRQWDLQ�*HQHUDO�3UHFLVLRQ�FODVV�&RQ�
QHFWRUV��*3&ªV���)ROORZ�WKH�SUHFDXWLRQV�OLVWHG�EHORZ�ZKHQ�KDQGOLQJ�RU
FRQQHFWLQJ�WKHVH�GHYLFHV��&RPSO\LQJ�ZLWK�WKHVH�SUHFDXWLRQV�ZLOO�JXDU�
DQWHH�ORQJHU�FRPSRQHQW�OLIH�DQG�OHVV�HTXLSPHQW�GRZQWLPH�GXH�WR�FRQ�
QHFWRU�RU�GHYLFH�IDLOXUH��6XFK�FRPSOLDQFH�ZLOO�HQVXUH�WKDW�5)�FRPSR�
QHQW�IDLOXUHV�DUH�QRW�GXH�WR�PLVXVH�RU�DEXVH��WKHVH�WZR�IDLOXUH�FDXVHV
DUH�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��GH�
VWUXFWLYH�SLQ�GHSWK�RI�PDWLQJ�FRQQHFWRUV�LV�WKH�PDMRU
FDXVH�RI�IDLOXUH�LQ�WKH�ILHOG��:KHQ�DQ�5)�FRPSRQHQW
FRQQHFWRU�LV�PDWHG�ZLWK�D�FRQQHFWRU�KDYLQJ�D�GH�
VWUXFWLYH�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������

GENERAL MEASUREMENT
INFORMATION ACCESSORIES
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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�FRQQHF�
WRUV�VKRXOG�EH�PHDVXUHG�WR�DVVXUH�FRPSDWLELOLW\�EH�
IRUH�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�WRO�
HUDQFH�LQ�WKH�§�¨�UHJLRQ��WKH�FHQWHU�SLQ�LV�WRR�ORQJ
�VHH�7DEOH�������0DWLQJ�XQGHU�WKLV�FRQGLWLRQ�ZLOO
SUREDEO\�GDPDJH�WKH�SUHFLVLRQ�5)�FRPSRQHQW�FRQ�
QHFWRU��,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�SHUIRUPDQFH�

$YRLG�2YHU�
7RUTXLQJ�
&RQQHFWRUV

2YHU�WRUTXLQJ�FRQQHFWRUV�LV�GHVWUXFWLYH��LW�PD\�GDP�
DJH�WKH�FRQQHFWRU�FHQWHU�SLQ��$OZD\V�XVH�D�FRQQHFWRU
WRUTXH�ZUHQFK����LQFK�SRXQGV��ZKHQ�WLJKWHQLQJ�*3&�
���:60$��.��DQG�9�W\SH�FRQQHFWRUV���)LQJHU�WLJKW�LV
XVXDOO\�VXIILFLHQW�IRU�7\SH�1�FRQQHFWRUV���1HYHU�XVH
SOLHUV�WR�WLJKWHQ�FRQQHFWRUV�

REFERENCE
PLANE

MALE

PIN
DEPTH

(INCHES)

REFERENCE
PLANE

FEMALE

PIN
DEPTH

(INCHES)

)LJXUH����� 1�&RQQHFWRU�3LQ�'HSWK�'HILQLWLRQ

USING SWR AUTOTESTERS AND GENERAL
RF DETECTORS (PRECAUTIONS) INFORMATION
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GENERAL USING SWR AUTOTESTERS AND
INFORMATION RF DETECTORS (PRECAUTIONS)

0
1

2

3

4
5

1

2

3

4

2
1 1

2

)LJXUH����� 3LQ�'HSWK�*DXJH

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

$YRLG�$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[LPXP�LQ�
SXW�SRZHU��([FHHGLQJ�WKHVH�LQSXW�SRZHU�OHYHOV��HYHQ
IRU�VKRUW�GXUDWLRQV��FDQ�SHUPDQHQWO\�GDPDJH�WKH�LQ�
WHUQDO�FRPSRQHQWV�RI�WKHVH�GHYLFHV�

'R�1RW�'LV�
WXUE�7HIORQ
7XQLQJ�:DVK�
HUV�2Q
&RQQHFWRU
&HQWHU�3LQV

7KH�FHQWHU�FRQGXFWRU�RI�PDQ\�5)�FRPSRQHQW�FRQQHF�
WRUV�FRQWDLQV�D�VPDOO�WHIORQ�WXQLQJ�ZDVKHU�WKDW�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�FRPSRQHQW�

USING SWR AUTOTESTERS AND GENERAL
RF DETECTORS (PRECAUTIONS) INFORMATION

127(
7KH�WHIORQ�ZDVKHU�LV�VKRZQ�RQ�D�*3&���FRQ�
QHFWRU��$�VLPLODU�ZDVKHU�PD\�EH�LQVWDOOHG�RQ
DQ\�$15,768�SUHFLVLRQ�FRQQHFWRUV�

)LJXUH����� 7HIORQ�7XQLQJ�:DVKHU
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&RPSHQVD�
WLRQ�:DVKHUV
�:60$�&RQ�
QHFWRUV�

�&RPSHQVDWLRQ�ZDVKHUV�DUH�QHHGHG�ZLWK�VRPH
:60$�FRQQHFWLRQV��:DVKHU�XVHV�DUH�H[SODLQHG�DQG
D�W\SLFDO�FRPSHQVDWLRQ�ZDVKHU�LQVWDOODWLRQ�SURFH�
GXUH�LV�SURYLGHG�LQ�)LJXUH�����

.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�*3&�W\SH�FRQQHF�
WRUV�DUH�DV�IROORZV�

$OZD\V�XVH�GHQDWXUHG�DOFRKRO�DV�FOHDQLQJ
VROYHQW��1HYHU�XVH�LQGXVWULDO�VROYHQW�RU�ZDWHU�
DV�GDPDJH�WR�WKH�FRQQHFWRUV�PD\�UHVXOW�
8VH�RQO\�D�VPDOO�DPRXQW�RI�DOFRKRO��RWKHUZLVH�
SURORQJHG�GU\LQJ�RI�WKH�FRQQHFWRU�PD\�EH
UHTXLUHG�
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�

$YRLG�6WDWLF
(OHFWULFLW\

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

GENERAL USING SWR AUTOTESTERS AND 
INFORMATION RF DETECTORS (PRECAUTIONS)
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6WHS� 6HSDUDWH�D�VLQJOH�:60$�FRQ�
QHFWRU�FRPSHQVDWLRQ�ZDVKHU
DQG�WULP�DZD\�WKH�LQWHUFRQ�
QHFWLQJ�WDEV�

6WHS�� &RQQHFW�WKH�������6)���6:5
$XWRWHVWHU�LQSXW�SRUW�WR�WKH�VLJ�
QDO�VRXUFH�5)�RXWSXW�SRUW��DQG
ORRVHO\�WLJKWHQ�FRQQHFWRU��2UL�
HQW�WKH�:60$�IHPDOH�FRQQHF�
WRU��WHVW�SRUW��XS�

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

)LJXUH����� ([DPSOH�IRU�8VLQJ�&RPSHQVDWLRQ�:DVKHU�ZLWK�:60$�&RQQHFWRUV����RI���

: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�

USING SWR AUTOTESTERS AND GENERAL
RF DETECTORS (PRECAUTIONS) INFORMATION
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6WHS�� &RQQHFW�EHDGHG�HQG�RI�WKH�DLU
OLQH�SHU�DSSOLFDWLRQ��7LOW�WKH
DLU�OLQH�KRUL]RQWDOO\��$W�XQ�
EHDGHG�HQG��FHQWHU�WKH�LQQHU
FRQGXFWRU�ZLWK�WKH�FHQWHU�RI
WKH�FRQQHFWRU�RSHQLQJ�

6WHS�� /RRVHQ�WKH�6:5�$XWRWHVWHU�LQ�
SXW�SRUW�FRQQHFWRU�DQG�URWDWH
XQLW�KRUL]RQWDOO\��DV�VKRZQ�DW
OHIW��$OLJQ�XQEHDGHG�HQG�RI�$LU
/LQH�ZLWK�WHVW�SRUW�FRQQHFWRU
DQG�FDUHIXOO\�PDWH�FRQQHFWRUV�
7LJKWHQ�DOO�FRQQHFWRUV�FDUH�
IXOO\��

127(
)RU�D�������6���6:5
$XWRWHVWHU��PDOH�:60$
WHVW�SRUW��LQ�FRPELQDWLRQ
ZLWK�D���6)���$LU�/LQH�
LQVHUW�WKH�FRPSHQVDWLRQ
ZDVKHU�LQWR�WKH�IHPDOH
:60$�FRQQHFWRU�RI�WKH
DLU�OLQH��EHDGHG�HQG���

)LJXUH����� ([DPSOH�IRU�8VLQJ�&RPSHQVDWLRQ�:DVKHU�ZLWK�:60$�&RQQHFWRUV����RI���

GENERAL USING SWR AUTOTESTERS AND 
INFORMATION RF DETECTORS (PRECAUTIONS)
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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.

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

STATIC HANDLING GENERAL
PROCEDURES INFORMATION
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���� RECOMMENDED TEST
EQUIPMENT

7DEOH�����OLVWV�WKH�UHFRPPHQGHG�WHVW�HTXLSPHQW�UHTXLUHG�IRU�SHUIRUP�
DQFH�YHULILFDWLRQ�DQG�FDOLEUDWLRQ�SURFHGXUHV�DQG�IRU�WURXEOHVKRRWLQJ
0RGHO����;;$�1HWZRUN�$QDO\]HUV��(DFK�HTXLSPHQW�HQWU\�LQFOXGHV�D
86(�FRGH�WKDW�LQGLFDWHV�WKH�W\SH�RI�XVDJH�IRU�WKDW�SLHFH�RI�HTXLSPHQW�
7KHVH�FRGHV�DUH�GHVFULEHG�EHORZ�

&RGH 7\SH�RI�7HVWLQJ

&� &DOLEUDWLRQ
3� 3HUIRUPDQFH�9HULILFDWLRQ
7� 7URXEOHVKRRWLQJ

GENERAL RECOMMENDED
INFORMATION TEST EQUIPMENT

INSTRUMENT
CRITICAL

SPECIFICATION
RECOMMENDED

MANUFACTURER/MODEL
USE 

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

Computer/Controller Personal computer, equipped with
National PCIIA GPIB interface card

Any IBM compatible (or ANRITSU
Model 85, or HP Model 200)

P

RF Detector 1. 50Ω input,  1.0 to 3000 MHz*
2. 75Ω input,  1.0 to 3000 MHz**
3. 0.010 to 18.5 GHz
4. 0.010 to 26.5 GHz#

ANRITSU Model 5400-71N50
ANRITSU Model 5400-71N75
ANRITSU Model 560-7N50
ANRITSU Model 560-7K50

P

Impedance Adapter Converts from 50Ω To 75Ω ANRITSU Model 12N75B P,T

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) 
AC Input Impedance:  1 MΩ

John Fluke Mfg Co. Inc., 
Model 8840A, with 
Option 8840A-09, True RMS AC

T

Frequency Counter Frequency:  0.1 to 26.5 GHz
Input Impedance:  50Ω

EIP Microwave, Inc., Model 578A P, C

Modulation Meter Bandwidth:  15 kHz
Accuracy:  ±3% of FSD at 1 kHz

Anritsu Corp., Model MS-316B P, C

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

Tektronix, Inc. 
Model 2445

C, T

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

Anritsu Corp., Model ML4803A P, T

Power Sensor*
    50Ω input

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

Power Sensor**
     75Ω input

Frequency Range:  1.0 MHz to 5.5 GHz
Power Range:  –30 to +20 dBm

Anritsu Corp., Model MA4603A
with J0365 Conversion Connector

7DEOH����� 5HFRPPHQGHG�7HVW�(TXLSPHQW����RI���
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���� PREVENTIVE
MAINTENANCE

&OHDQLQJ�WKH�UHDU�SDQHO�IDQ�ILOWHU�LV�WKH�RQO\�SUHYHQWLYH�PDLQWHQDQFH
UHTXLUHG��'2�127�5(029(�7+(�)$1�),/7(5�)520�7+(�,16758�
0(17��8VH�D�VRIW�EUXVK�WR�UHPRYH�GXVW�IURP�WKH�IDQ�ILOWHU�SHULRGLFDOO\
DV�UHTXLUHG�WR�HQVXUH�JRRG�DLU�IORZ�

INSTRUMENT
CRITICAL

SPECIFICATION
RECOMMENDED

MANUFACTURER/MODEL
USE 

Power Sensor Frequency Range:  0.10 to 32.0 GHz
Power Range:  –30 to +20 dBm
Power Range:  –70 to –20 dBm

Anritsu Corp., Model MA4701A
Anritsu Corp., Model MA4702A

P, T

Power Meter Frequency: Greater than 32 GHz
Power Range:  +10 to  –70 dBm 
Other:  50 MHz Calibrated Output

Hewlett-Packard 437A P, T

Power Sensor Frequency Range:  .01 to 40 GHz
(needs adapter HP11904d, 2.4-K)
Frequency Range:  .01 to 50 GHz
(no adapter needed)

Hewlett-Packard 8487A
Hewlett-Packard 8487D

P, T

Printer Parallel Interface operation Cannon Model BJ10SX Bubble-Jet
Printer

P

Spectrum Analyzer Frequency Range:  0.01 to 20 GHz
Power Range:  +10 dB to –60 dBm

Anritsu Corp., Model MS2802 P, T

Step Attenuator Attenuation Range:  60 dB, 10 dB/step
0.000 to 18.0 GHz
0.000 to 26.5 GHz

Hewlett-Packard, Model 8495B
Hewlett-Packard, Model 8495D

P, C

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

John Fluke Mfg Co. Inc., 
Model 335D

P, C, T

∗  Required for models 54107A, 54109A, and 54111A  with 50Ω output.
∗∗ Required for models 54107A, 54109A, and 54111A  with 75Ω output, only.

7DEOH����� 5HFRPPHQGHG�7HVW�(TXLSPHQW����RI���

RECOMMENDED GENERAL
TEST EQUIPMENT INFORMATION
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7DEOH�RI�&RQWHQWV

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

��� ,1,7,$/�,163(&7,21 ��������������������������������������������� ���

��� 35(3$5$7,21�)25�86( ��������������������������������������� ���

��� *3,%�6(783�$1'�,17(5&211(&7,21 ������������ ���

,QWHUIDFH�&RQQHFWRU ��������������������������������������������������� ���
&DEOH�/HQJWK�5HVWULFWLRQV ������������������������������������������ ���

��� 6<67(0�*3,%�,17(5&211(&7,21��������������������� ���

*3,%�,QWHUIDFH�WR�DQ�([WHUQDO�3ORWWHU ��������������������� ���
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��� 35(3$5$7,21�)25�6725$*(�
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3UHSDUDWLRQ�IRU�6WRUDJH ��������������������������������������������� ���
3UHSDUDWLRQ�IRU�6KLSPHQW ������������������������������������������ ���

��� 5$&.�02817��237,21����,167$//$7,21��������� ���
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Chapter 2
Installation

��� INTRODUCTION 7KLV�FKDSWHU�SURYLGHV�LQIRUPDWLRQ�IRU�WKH�LQLWLDO�LQVSHFWLRQ�DQG�SUHSD�
UDWLRQ�IRU�XVH�RI�WKH����;;$�1HWZRUN�$QDO\]HU��,QIRUPDWLRQ�IRU�LQWHU�
IDFLQJ�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�FXVKLRQ�
LQJ�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�VZLWFK
PD\�EH�VHW�IRU�HLWKHU�����RU�����9DF�RSHUDWLRQ��7KH�IXVH�VL]H�DQG�SDUW
QXPEHU�LV�VKRZQ�RQ�WKH�IROORZLQJ�SDJH��7KH����;;$�LV�LQWHQGHG�IRU�,Q�
VWDOODWLRQ�&DWHJRU\��2YHUYROWDJH�&DWHJRU\��,,�

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  

: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�VXSSOLHG�ZLWKRXW�JURXQGLQJ�WKH�HTXLSPHQW��WKHUH�LV�D�ULVN�RI�UH�
FHLYLQJ�D�VHYHUH�RU�IDWDO�HOHFWULF�VKRFN�

  WARNING  
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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
LQIRUPDWLRQ�LQ�WKLV�VHFWLRQ�SHUWDLQV�WR�LQWHUIDFH�FRQQHFWLRQV�DQG�FDEOH
UHTXLUHPHQWV�IRU�WKH�UHDU�SDQHO�*3,%�FRQQHFWRU��5HIHU�WR�WKH�0RGHO
���;;$�3URJUDPPLQJ�0DQXDO��$15,768�3DUW�1XPEHU�������������
IRU�LQIRUPDWLRQ�DERXW�UHPRWH�RSHUDWLRQ�RI�WKH����;;$�XVLQJ�WKH�*3,%�

7KH����;;$�*3,%�FRQWUROOHU�RSHUDWHV�ZLWK�PDQ\�FRPSXWHU�SODWIRUPV
HTXLSSHG�ZLWK�1DWLRQDO�,QVWUXPHQWV�*3,%�LQWHUIDFH�FDUGV�DQG�1,����
VRIWZDUH��7KH�SURFHGXUHV�IRU�LQVWDOOLQJ�*3,%�3&,,�,,$�LQWHUIDFH�FDUGV
DQG�56����*3,%�FRQYHUWHUV�LV�FRQWDLQHG�LQ�$SSHQGL[�&��)RU�PRVW
*3,%�LQVWDOODWLRQV��KRZHUYHU��\RX�VKRXOG�IROORZ�WKH�LQVWUXFWLRQV�SUR�
YLGHG�LQ�WKH�KDUGZDUH�PDQXIDFWXUHUªV�LQVWUXFWLRQV�

,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
FRQQHFWRU�IDFH�LV�D�SOXJ��WKH�RWKHU�D�UHFHSWDFOH�
7KHVH�GRXEOH�IXQFWLRQ�FRQQHFWRUV�DOORZ�SDUDOOHO�FRQ�
QHFWLRQ�RI�WZR�RU�PRUH�FDEOHV�WR�D�VLQJOH�LQVWUXPHQW
FRQQHFWRU��7KH�SLQ�DVVLJQPHQWV�IRU�WKH�UHDU�SDQHO
*3,%�FRQQHFWRU�DUH�VKRZQ�LQ�)LJXUH�%����ORFDWHG�LQ
$SSHQGL[�%�

&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�

GPIB SETUP AND INSTALLATION
INTERCONNECTION

Line Voltage
Setting

Area
Fuse 
Rating

Fuse
Size

ANRITSU
P/N

Fuse

ANRITSU P/N
Fuse Holder

(Non CE Compliant

ANRITSU P/N
Fuse Holder

(CE Compliant)

115Vac USA/Japan 4.0A, Antisurge 3 AG 631-16 553-221 553-387

230 Vac UK/Europe 2.0A, Antisurge 5 x 20 mm 631-67 553-240 553-386 
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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�$15,768�3DUW�QXPEHUV�IRU�VWDQGDUG�*3,%�FDEOHV�RI
YDULRXV�OHQJWKV�DUH�OLVWHG�LQ�WKH�WHFKQLFDO�GDWD�VKHHW�LQ�$SSHQGL[�$�

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

7KH����;;$�*3,%�LQWHUIDFH�FDQ�EH�FRQILJXUHG�WR�FRQ�
WURO�D�VXLWDEOH�H[WHUQDO��SORWWHU��,Q�WKLV�PRGH�RI�RS�
HUDWLRQ��WKH�*3,%�LV�GHGLFDWHG�WR�WKLV�DSSOLFDWLRQ
DQG�RQO\�WKH����;;$�DQG�WKH�SORWWHU�DUH�FRQQHFWHG
WR�WKH�*3,%��6WDQGDUG�*3,%�FDEOHV�DUH�XVHG�WR�LQWHU�
FRQQHFW�WR�WKH�SORWWHU�

*3,%�
$GGUHVVHV

7KH����;;$�OHDYHV�WKH�IDFWRU\�ZLWK�WKH�GHIDXOW
*3,%�DGGUHVV�VHW�WR���DQG�WKH�H[WHUQDO�SORWWHU�LQ�
WHUIDFH�GHIDXOW�DGGUHVV�VHW�WR����7KHVH�DGGUHVVHV
PD\�EH�FKDQJHG�XVLQJ�WKH�PHQXV�LQYRNHG�E\�WKH
IURQW�SDQHO�System Menu�NH\��7KLV�SURFHGXUH�LV�H[�
SODLQHG�LQ�&KDSWHU���

��� EXTERNAL MONITOR
CONNECTOR

7KH�UHDU�SDQHO�(;7(51$/�021,725�FRQQHFWRU�DOORZV�WKH�LQWHUQDO
GLVSOD\�LQIRUPDWLRQ�RI�WKH����;;$�WR�EH�FRQQHFWHG�WR�DQ�H[WHUQDO�9*$
PRQLWRU��HLWKHU�FRORU�RU�PRQRFKURPH���7KH�SLQRXW�RI�WKLV����SLQ�7\SH�'
FRQQHFWRU�LV�VKRZQ�LQ�)LJXUH�%����ORFDWHG�LQ�$SSHQGL[�%�

��� 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

INSTALLATION SYSTEM GPIB
INTERCONNECTION
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LV�SRVVLEOH��LQVWUXFWLRQV�IRU�SDFNDJLQJ�DQG�VKLSPHQW
DUH�JLYHQ�EHORZ�

8VH�D�6XLWDEOH�&RQWDLQHU��
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�&RQWDLQHU�
6HDO�WKH�FDUWRQ�E\�XVLQJ�HLWKHU�VKLSSLQJ�WDSH�RU�DQ
LQGXVWULDO�VWDSOHU��

$GGUHVV�WKH�&RQWDLQHU��
,I�WKH�LQVWUXPHQW�LV�EHLQJ�UHWXUQHG�WR�$15,768�IRU
VHUYLFH��PDUN�WKH�DGGUHVV�RI�WKH�DSSURSULDWH�$QULWVX
6HUYLFH�&HQWHU��7DEOH������DQG�\RXU�UHWXUQ�DGGUHVV
RQ�WKH�FDUWRQ�LQ�RQH�RU�PRUH�SURPLQHQW�ORFDWLRQV��

EXTERNAL MONITOR INSTALLATION
CONNECTOR
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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
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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�

The green-headed screws are metric threads and must be used only
in the appropriately tapped holes.

The feet, handles, and bumpers are not reused in this application.

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�

RACK MOUNT  (OPTION 1)
INSTALLATION INSTALLATION

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

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

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�

)LJXUH����

RACK MOUNT  (OPTION 1)
INSTALLATION INSTALLATION
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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�

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

RACK MOUNT  (OPTION 1) INSTALLATION
INSTALLATION
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Chapter 3
Front Panel Operation

��� INTRODUCTION 7KLV�VHFWLRQ�GHVFULEHV�WKH�IURQW�SDQHO�FRQWUROV�DQG�FRQQHFWRUV�

��� FRONT PANEL
KEY-GROUP
DESCRIPTION

7KH����;;$�IURQW�SDQHO�LV�RUJDQL]HG�LQWR�LQGLYLGXDO�NH\V�DQG�FRQQHF�
WRUV�DQG�NH\�JURXSV��7KH�RUJDQL]DWLRQ�HOHPHQWV�DUH�UHIHUHQFHG�E\�,Q�
GH[�QXPEHUV�LQ�)LJXUH������,QGLYLGXDO�NH\V�DQG�FRQQHFWRUV�DQG�RYHUDOO
NH\�JURXSV�DUH�GHVFULEHG�EHORZ��7KH�LQGLYLGXDO�NH\V�ZLWKLQ�HDFK�NH\
JURXS�DUH�GHVFULEHG�LQ�VHSDUDWH�SDUDJUDSKV�KHDGHG�ZLWK�WKH�NH\�
JURXS�QDPH�

,QGH[�� Power On/Off: :KHQ�SUHVVHG�WR�On,�SRZHU�LV�DS�
SOLHG�WR�WKH�LQVWUXPHQW�DQG�D�VHOI�WHVW�LV�LQLWLDWHG��,I
WKH�VHOI�WHVW�SDVVHV��WKH�PHVVDJH�§ALL TESTS
PASSED¨�LV�GLVSOD\HG�RQ�WKH�VFUHHQ�

,I�WKH�VHOI�WHVW�IDLOV��DQ�HUURU�PHVVDJH�LV�GLVSOD\HG
DQG�RQH�RU�PRUH�RI�WKH�FRQWURO�SDQHO�/('�LQGLFDWRUV
ZLOO�IODVK��$�GLIIHUHQW�/('�LQGLFDWRU�ZLOO�IODVK�IRU
HDFK�VSHFLILF�W\SH�RI�IDXOW��7KH�/('�LQGLFDWRU�IDXOW
GHWHFWLRQ�FRGHV�DUH�OLVWHG�DW�OHIW�DQG�LQ�$SSHQGL[�%�
7DEOH�%�����7KLV�FRGLQJ�PDNHV�LW�SRVVLEOH�WR�ORFDWH�D
IDXOW�HYHQ�LI�WKH�&57�RU�GLVSOD\�FLUFXLWU\�KDV�IDLOHG�

(DFK�WLPH�SRZHU�LV�DSSOLHG��WKH�FRQWURO�VHWWLQJV�IRU
DOO����;;$�IXQFWLRQV�DUH�VHW�WR�WKRVH�LQ�HIIHFW�GXU�
LQJ�WKH�ODVW�XVDJH�RI�WKH�XQLW��7KHVH�VHWWLQJV�PD\�EH
UHVHW�WR�WKH�IDFWRU\�VHOHFWHG�YDOXHV�E\�XVLQJ�WKH�RE-
SET�VHOHFWLRQ�IURP�WKH�SYSTEM�PHQX��7KH�GHIDXOW
VHWWLQJV�DUH�OLVWHG�LQ�$SSHQGL[�%��7DEOH�%���

,QGH[�� Intensity:  'LVSOD\V�WKH�LQWHQVLW\�FRQWURO�PHQX
�OHIW��RQ�WKH�VFUHHQ��7KH�VHOHFWLRQV�IURP�WKLV�PHQX
HQDEOH�\RX�WR�DGMXVW�WKH�&57�DQG�RU�JUDWLFXOH�GLV�
SOD\�LQWHQVLW\�XVLQJ�HLWKHU�WKH�GDWD�HQWU\�NQRE�RU
WKH�NH\SDG��

,QGH[�� Graticule On/Off:  7XUQV�WKH�VFUHHQ�GLVSOD\
JUDWLFXOH�RQ�DQG�RII��:KHQ�RII��WLFN�OLQHV�DUH�GLV�
SOD\HG�LQ�WKH�PDUJLQV�WR�VKRZ�WKH�ORFDWLRQ�RI�WKH
JUDWLFXOH�PDUNLQJV�

LED Name Condition/Fault

Hardcopy 
Plotter

A6/A7
Personality
Change
warning

Smoothing
Ch1/Ch2

A7 Non-
Volatile RAM
failed

Unleveled A7 Power-
Down failed

Remote A2 Keyboard
Interface failed

Calibration 
Uncal

A3 Signal
Channel
Preset or A5
Signal Channel
ADC failed

5
4
3
2
1

MAX

MIN

INTENSITY

MONITOR
GRATICULE
9
8
7
6

USE KNOB OR
KEYPAD ENTRY

USE    THEN
PRESS SELECT
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,QGH[�� Trace Hold On/Off: )UHH]HV�WKH�PHDVXUHPHQW�GDWD�
ZKLFK�FDQ�WKHQ�EH�PDQLSXODWHG�E\�DGGLQJ�RU�FKDQJ�
LQJ�OLPLW�RU�PDUNHU�YDOXHV��RU�E\�FKDQJLQJ�WKH�RIIVHW
RU�UHVROXWLRQ�YDOXHV��

,QGH[�� Input R:  ,QSXW�IRU�RSWLRQDO�PHDVXUHPHQW�FKDQQHO
5��2SWLRQ������7KLV�FRQQHFWRU�FDQ�EH�XVHG�IRU�UDWLR
W\SH�PHDVXUHPHQWV��ZKHUH�WKH�SURFHVVHG�Input R�VLJ�
QDO�LV�ORJDULWKPLFDOO\�VXEWUDFWHG�IURP�HLWKHU�WKH
Input A�VLJQDO��5DWLR�$�5�PHDVXUHPHQW��RU�WKH�Input
B�VLJQDO��5DWLR�%�5�PHDVXUHPHQW���7KHVH�PHDVXUH�
PHQW�IXQFWLRQV�DUH�VHW�XS�YLD�PHQX�VHOHFWLRQ�

,QGH[�� Network Analyzer:  7KHVH�NH\V�DQG�PHQXV�FRQWURO
WKH�QHWZRUN�DQDO\]HU�PHDVXUHPHQW�DQG�GLVSOD\
IXQFWLRQV��7KH\�VHW�PHDVXUHPHQW�W\SH�IRU�HDFK
PHDVXUHPHQW�WUDFH��WXUQ�WUDFHV�RQ�RII��DGMXVW�GLV�
SOD\�VFDOLQJ�DQG�RIIVHW��JLYH�HQWU\�WR�WKH�'7)��GLV�
WDQFH�WR�IDXOW��PRGH��DQG�VHW�PHDVXUHPHQW�OLPLW
OLQHV��5HIHU�WR�SDJH������IRU�NH\�GHVFULSWLRQV�

,QGH[�� Input A:  ,QSXW�IRU�PHDVXUHPHQW�FKDQQHO�$��7KH
VLJQDO�DSSOLHG�WR�WKLV�FRQQHFWRU�LV�SURFHVVHG�DFFRUG�
LQJ�WR�WKH�VHWXS�PHQX�VHOHFWLRQV�FKRVHQ�E\�\RX��7KH
UHVXOWLQJ�VLJQDO�PD\�WKHQ�EH�GLVSOD\HG�RQ�HLWKHU�GLV�
SOD\�WUDFH��&KDQQHO����RU��&KDQQHO����XQGHU�PHQX
FRQWURO��7KH�VRIWZDUH�GHIDXOW�PHDVXUHPHQW�PRGH
GLVSOD\V�WKH�Input A�VLJQDO�DV�D�WUDQVPLVVLRQ�W\SH
PHDVXUHPHQW�GLVSOD\HG�RQ�&KDQQHO���

,QGH[�� Input B:  ,QSXW�IRU�PHDVXUHPHQW�FKDQQHO�%��7KH
VLJQDO�DSSOLHG�WR�WKLV�LQSXW�LV�SURFHVVHG�DQG�GLV�
SOD\HG�LQ�WKH�VDPH�PDQQHU�DV�IRU�WKH�Input A�VLJQDO�
DFFRUGLQJ�WR�WKH�VHWXS�PHQX�VHOHFWLRQV�FKRVHQ�E\
\RX��7KH�VRIWZDUH�GHIDXOW�PHDVXUHPHQW�PRGH�GLV�
SOD\V�WKH�,QSXW�%�VLJQDO�DV�D�UHIOHFWLRQ�W\SH�PHDV�
XUHPHQW�GLVSOD\HG�RQ�&KDQQHO���

,QGH[�� System Functions:  7KHVH�NH\V�DQG�PHQXV�FRQWURO
RYHUDOO�V\VWHP�RSHUDWLRQV��7KH\�UHVWRUH�IURQW�SDQHO
FRQWUROV�WR�IDFWRU\�VHOHFWHG�VHWWLQJV��VHW�WKH�QXPEHU
RI�PHDVXUHPHQW�GDWD�SRLQWV��VDYH�DQG�RU�UHFDOO�IURQW
SDQHO�VHWXSV��SURYLGH�GLVN�XWLOLWLHV��SURYLGH�FORFN
FRQWURO��DQG�UHWXUQ�WKH�LQVWUXPHQW�WR�ORFDO�RSHUD�
WLRQ��7KH�Remote�LQGLFDWRU�LV�OLW�ZKHQ�WKH�DQDO\]HU
LV�LQ�WKH�*3,%�PRGH��5HIHU�WR�SDJH������IRU�NH\�GH�
VFULSWLRQV��7KH�System Menu NH\�FRQWDLQV�VHYHUDO
KLJK�OHYHO�IXQFWLRQV�IRU�VSHFLDO�DSSOLFDWLRQV�

FRONT PANEL FRONT PANEL
KEY-GROUP DESCRIPTION OPERATION
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,QGH[��� Source:  7KHVH�NH\V�DQG�PHQXV�FRQWURO�VZHHS�IUH�
TXHQF\�SDUDPHWHUV�DQG�WKH\�VHW�XS�IUHTXHQF\�PDUN�
HUV�IRU�VFUHHQ�GLVSOD\��.H\�IXQFWLRQV�WXUQ�5)�RXWSXW
RQ�RII�DQG�VHOHFW�LQWHUQDO�H[WHUQDO�OHYHOLQJ��5HIHU�WR
SDJH������IRU�NH\�GHVFULSWLRQV�

,QGH[��� RF Output:  3URYLGHV�5)�RXWSXW�RI�WKH�6RXUFH�IUH�
TXHQF\�

,QGH[��� Enhancement:  $OORZV�VHW�XS�RI�GDWD�DYHUDJLQJ
DQG�VPRRWKLQJ�SDUDPHWHUV��5HIHU�WR�SDJH������IRU
NH\�GHVFULSWLRQV�

,QGH[��� Hard Copy: ,QLWLDWHV�D�KDUG�FRS\�SULQWRXW�RI�PHDV�
XUHPHQW�UHVXOWV�WR�D�SULQWHU�RU�SORWWHU�LQ�HLWKHU
JUDSKLF�RU�WDEXODU�IRUP��7KH�0HQX�NH\�GLVSOD\V�D
PHQX�VKRZLQJ�WKH�DYDLODEOH�SULQW�DQG�SORW�RSWLRQV�
5HIHU�WR�SDJH������IRU�NH\�GHVFULSWLRQV�

,QGH[��� Data Entry: 8VHG�WR�HQWHU�DQG�RU�FKDQJH�QXPHULFDO
GDWD�LQ�VHWXS�PHQXV��:KHQ�WKH�FXUVRU�LV�RQ��WKH
NQRE�FRQWUROV�LWV�SRVLWLRQ��5HIHU�WR�SDJH������IRU�NH\
GHVFULSWLRQV�

,QGH[��� Cursor:  .H\V�DQG�PHQXV�FRQWURO�VHOHFWLRQ�DQG
IXQFWLRQ�RI�WKH�&57�GLVSOD\ªV�PDLQ�DQG�UHODWLYH�FXU�
VRUV��5HIHU�WR�SDJH������IRU�NH\�GHVFULSWLRQV�

,QGH[��� Menu:  0RYHV�WKH�PHQX�FXUVRU�XS�RU�GRZQ�WR�LQGL�
FDWH�PHQX�RSWLRQV�RQ�WKH�&57��5HIHU�WR�SDJH�����
IRU�NH\�GHVFULSWLRQV�

,QGH[��� Disk Drive: 3URYLGHV�IRU�XVLQJ�����LQFK�������0%
��+'��IORSS\�GLVN�WR�VDYH�DQG�UHFDOO�IURQW�SDQHO�VHW�
WLQJV�DQG�WUDFH�GDWD��5HIHU�WR�SDJH������IRU�D�GH�
WDLOHG�GHVFULSWLRQ�

,QGH[��� CRT:  'LVSOD\V�PHDVXUHPHQW�UHVXOWV�IRU�VHOHFWHG
GLVSOD\�FKDQQHO�V���'LVSOD\V�FRQWURO�DQG�FDOLEUDWLRQ
VHWXS�PHQXV�DV�VHOHFWHG�E\�IURQW�SDQHO�FRQWURO�NH\V�
5HIHU�WR�SDJH�����IRU�D�GHWDLOHG�GHVFULSWLRQ�

FRONT PANEL FRONT PANEL
OPERATION KEY-GROUP DESCRIPTION
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CRT FRONT PANEL
DISPLAY OPERATION

1. Network Analyzer Setup Parameters:  These two lines dis-
play the setup parameters for Channel 1 (and Channel 2, if
used). 

2. Upper Limit Line:  Upper test limit line. Menu selectable as
complex limit line (up to 10 segments) or simple straight line.

3. Reference Line Indicator (Channel 1):
Indicates reference point for all channel 1 amplitude values.
Position of line on display selectable via menu and Data Entry
Knob.

4. Lower Limit Line:  Lower test limit line (see 2, above). 

5. Channel 1 Measurement Trace:  Display of measured values
for Channel 1. Number of measurement points displayed is
menu selectable (see below).

6. Frequency Source Setup Parameters:  
Top two lines (below graticule) display the frequency setup pa-
rameters for the internal frequency source and screen display.
Frequencies are displayed in MHz for models
54107A/54109A/54111A, and in GHz for all other models. Bot-
tom line displays the number of measurement points (i.e., out-
put frequencies) and the source RF output level currently
selected.

7. Cursor Position Indicator:  This dotted vertical line indicates
the current frequency location of the cursor. Cursor position
continuously variable via Data Entry Knob.

8. System Message Display Area:  System error/warning mes-
sages are displayed in this area. As shown, alternate cursor
readout may be displayed here also (menu selectable).

9. Channel 2 Measurement Trace:  Display of measured values
for Channel 2. 

10. Cursor Readout/Menu Display Area:  Cursor readout val-
ues or setup menus are displayed in this area of the screen. 

11. Reference Line Indicator (Channel 2):
Indicates reference point for all Channel 2 amplitude values
(see 3, above).

12. Cursor Data Readout Display:  Readout data for main cur-
sor and/or “relative” cursor (if active) displayed here. Fre-
quencies are displayed in MHz for models 54107A/54109A/
54111A, and in GHz for all other models.

13. System Status Display: System status conditions displayed
here, such as: Trace Hold, ALTERNATE SWEEP, etc. Model
number is the default display.

)LJXUH����� 7\SLFDO�0RGHO����;;$�6FUHHQ�'LVSOD\

54117A

1:   -1.63 dB
2: -18.76 dB

CURSOR

2

1

PRESS SELECT
FOR

CURSOR MENU

1:   -1.63dB
2: -18.76dB
   3.0001GHz

CENTER:   3.0000 GHz WIDTH:  1.0000 GHz
200 MHz/DIV

401 pts LEVEL:  +7.0 dBm

1: TRANSMSSN (A)
2: RETN   LOSS (B)

  7.0 dB/DIV
10.0 dB/DIV

OFFSET  -10.0 dB
OFFSET +20.0 dB

7

1

2

3

4

5

6

13

12

10

11

9

8
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��� CRT DISPLAY 7KH�&57�GLVSOD\�VKRZV�PHDVXUHPHQW�UHVXOWV�DQG�VHWXS�LQIRUPDWLRQ�
,W�DOVR�GLVSOD\V�PHQXV�WKDW�DUH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�IURQW
SDQHO�FRQWURO�NH\V�WR�FRQWURO�WKH�LQVWUXPHQW�PHDVXUHPHQW�SDUDPHWHUV�

0HDVXUH�
PHQW�'LVSOD\
DQG�
$QQRWDWLRQ�

7KH�PHDVXUHPHQW�VFUHHQ�GLVSOD\��)LJXUH������LQ�
FOXGHV�RQH�RU�WZR�PHDVXUHPHQW�WUDFHV��PHDVXUH�
PHQW�IXQFWLRQ�VHWWLQJV��FXUVRUV��PDUNHUV��OLPLW
OLQHV��DQG�WKH�VLJQDO�VRXUFH�IUHTXHQF\�DQG�RXWSXW
SRZHU�SDUDPHWHUV��7KH�PHDVXUHPHQW�WUDFHV�DUH�UH�
IHUUHG�WR�DV�GLVSOD\�FKDQQHOV���DQG����7KH\�DUH�VHW
XS�YLD�WKH�GLVSOD\�FKDQQHO�PHQXV��,I�WKH�VLJQDO
VRXUFH�LV�SURJUDPPHG�IRU�DOWHUQDWLQJ�IUHTXHQF\
UDQJHV��WKHQ�WUDFH���GLVSOD\V�WKH�PDLQ�VHWWLQJ�DQG
WUDFH���GLVSOD\V�WKH�DOWHUQDWH�VHWWLQJV�

1HWZRUN�
$QDO\]HU�
6HWWLQJV

7KH�WZR�OLQHV�ODEHOHG�§��¨�DQG�§��¨�DFURVV�WKH�WRS�RI
WKH�VFUHHQ�GLVSOD\�WKH�W\SH�RI�PHDVXUHPHQW�VHOHFWHG
DQG�WKH�RIIVHW�DQG�YHUWLFDO�UHVROXWLRQ�YDOXHV�IRU
WUDFHV�������RU�ERWK��7KH�LQSXW�FRQQHFWRU�VHOHFWHG�IRU
HDFK�WUDFH�LV�DOVR�VKRZQ��7KH�1HWZRUN�$QDO\]HU
PHQX�VHOHFWLRQV�FRQWURO�WKH�YHUWLFDO�D[LV�RI�WKH�GLV�
SOD\�

0RGHO�6WDWXV
,QIRUPDWLRQ

7KH�ER[�LQ�WKH�WRS�ULJKW�VLGH�RI�WKH�VFUHHQ�GLVSOD\V
PRGHO�QXPEHU�DQG�VWDWXV�LQIRUPDWLRQ��([DPSOHV�
§ALTERNATE SWEEP¨�LV�GLVSOD\HG�ZKHQ�DQ�DOWHU�
QDWH�VZHHS�VHWXS�KDV�EHHQ�VHOHFWHG��§TRACE HOLD¨
LV�GLVSOD\HG�ZKHQ�WKH�LQVWUXPHQW�LV�LQ�WKH�+ROG
PRGH�

6RXUFH�
)UHTXHQF\�
3RZHU�$QG
+RUL]RQWDO
5HVROXWLRQ
�JUDWLFXOH�
6HWWLQJV

7KH�WKUHH�OLQHV�DORQJ�WKH�ERWWRP�RI�WKH�VFUHHQ�GLV�
SOD\�

6LJQDO�VRXUFH�VWDUW�VWRS�IUHTXHQFLHV
$OWHUQDWH�VZHHS�VWDUW�VWRS�IUHTXHQFLHV
+RUL]RQWDO�UHVROXWLRQ��*UDWLFXOH�YDOXHV��RI�WKH
GLVSOD\HG�WUDFHV
3RZHU�RXWSXW�RI�WKH�VLJQDO�VRXUFH
'HWHFWRU�2IIVHWV��LI�XVHG

7KH����;;$�DXWRPDWLFDOO\�VHOHFWV�WKH�FRUUHFW�KRUL�
]RQWDO�UHVROXWLRQ�DQG�JUDWLFXOH�GLYLVLRQV�IRU�RSWL�
PXP�GLVSOD\�RI�WKH�VHOHFWHG�IUHTXHQF\�VZHHS�ZLGWK�
,Q�WKH�DOWHUQDWH�VHWXS�PRGH��WKH�JUDWLFXOH�LV�IL[HG�DW
WHQ�YHUWLFDO�DQG�KRUL]RQWDO�GLYLVLRQV��$OO�IUHTXHQFLHV
DUH�GLVSOD\HG�LQ�0+]�IRU�PRGHOV������$�������$�
�����$��DQG�LQ�*+]�IRU�DOO�RWKHU�PRGHOV��7KH�6LJQDO
VRXUFH�PHQX�VHOHFWLRQV�FRQWURO�WKH�KRUL]RQWDO�D[LV�RI
WKH�GLVSOD\�

FRONT PANEL CRT
OPERATION DISPLAY
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��� KEY GROUPS, GENERAL 7KH�IURQW�SDQHO�FRQWURO�NH\V�DQG�NQREV�DUH�ORFDWHG�LQ�WKH�IXQFWLRQDO
JURXSV�OLVWHG�EHORZ��:LWK�WKH�H[FHSWLRQ�RI�WKH�Data Entry�JURXS��HDFK
FRQWURO�NH\�JURXS�LV�XVHG�WR�VHW�WKH�RSHUDWLRQ�RI�D�VSHFLILF�VHW�RI
���;;$�IXQFWLRQV���7KH�Data Entry�NH\V�DQG�NQRE�DUH�XVHG�WR�HQWHU
DQG�PRGLI\�GDWD�IRU�PDQ\�PHQX�VHOHFWLRQV���7KHVH�FRQWURO�NH\�JURXSV
DQG�DVVRFLDWHG�PHQXV�DUH�IXUWKHU�GHVFULEHG�LQ�WKH�UHPDLQGHU�RI�WKLV
VHFWLRQ�

Menu .H\�*URXS��SDJH�����

Data Entry�.H\�*URXS��SDJH�����

Network Analyzer�.H\�*URXS��SDJH�����

Source�.H\�*URXS��SDJH�����

System Function�.H\�*URXS��SDJH�����

Cursor�.H\�*URXS��SDJH�����

Hard Copy�.H\�*URXS��SDJH�����

Enhancement�.H\�*URXS��SDJH�����

�2SHUDWLRQ�RI
&RQWURO�.H\

0DQ\�RI�WKH�IURQW�SDQHO�FRQWURO�NH\V�SURGXFH�VHWXS
PHQXV�ZKHQ�SUHVVHG��7KHVH�PHQXV�DSSHDU�DW�WKH
ULJKW�VLGH�RI�WKH�VFUHHQ�GLVSOD\��)LJXUH�������2WKHU
NH\V��VXFK�DV�Autoscale��Self Test��HWF���SHUIRUP�VSH�
FLILF�IXQFWLRQV�GLUHFWO\�

�2SHUDWLRQ�RI
6HWXS�0HQX

6HWXS�PHQX�LWHPV�DUH�VHOHFWHG�E\�XVLQJ�WKH
Menu�8S�'RZQ�NH\�WR�SRVLWLRQ�WKH�FXUVRU�QH[W�WR
WKH�GHVLUHG�PHQX�VHOHFWLRQ�DQG�SUHVVLQJ�WKH�Select
NH\��7KHUH�DUH�WKUHH�W\SHV�RI�PHQX�VHOHFWLRQ�LWHPV�

7KRVH�WKDW�SHUIRUP�VSHFLILF�IXQFWLRQV�GLUHFWO\
ZKHQ�VHOHFWHG�
7KRVH�WKDW�UHTXLUH�GDWD�SDUDPHWHU�HQWU\�EH�
IRUH�WKH�Enter�NH\�LV�SUHVVHG�
7KRVH�WKDW�SURGXFH�VXEPHQXV�ZKHQ�VHOHFWHG�

0HQX�VHOHFWLRQV�PD\�EH�FDQFHOOHG��EHIRUH�WKH�Enter
NH\�LV�SUHVVHG��E\�SUHVVLQJ�WKH�Clear�NH\�

127(
:KLOH�UHDGLQJ�WKLV�VHFWLRQ��IROORZ�DORQJ�XV�
LQJ�WKH�IURQW�SDQHO�FRQWUROV�DQG�DVVRFLDWHG
PHQXV��5HIHU�WR�WKH�ILJXUHV�WKDW�GHVFULEH
WKH�PHQXV�LQ�HDFK�JURXS��7KH�DQQRWDWLRQ
IRU�WKHVH�ILJXUHV�GHVFULEH�HDFK�PHQX�VHOHF�
WLRQ�LQ�GHWDLO�

KEY  GROUPS FRONT PANEL
GENERAL OPERATION
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��� MENU KEY GROUP 7KH�Menu�NH\�JURXS�NH\V��)LJXUH������VHOHFW�DQG�FRQWURO�WKH�XS�DQG
GRZQ�PRYHPHQW�RI�WKH�PHQX�FXUVRU�

8S�'RZQ
.H\V

0RYHV�WKH�PHQX�FXUVRU�XS�RU�GRZQ�WR�LQGLFDWH�WKH
PHQX�LWHP�WKDW�FDQ�EH�VHOHFWHG��7KHVH�NH\V�DUH�DF�
WLYH�ZKHQHYHU�DQ\�PHQX�LV�GLVSOD\HG�

Select�.H\ :KHQ�SUHVVHG��VHOHFWV�WKH�PHQX�LWHP�DGMDFHQW�WR
WKH�PHQX�FXUVRU���7KLV�NH\�LV�XVHG�LQ�FRQMXQFWLRQ
ZLWK�WKH�Menu XS�GRZQ�NH\���

��� DATA ENTRY KEY
GROUP

7KH�Data Entry�NH\V�DQG�NQRE��)LJXUH������DUH�XVHG�WR�HQWHU�GDWD�LQWR
WKH�VHWXS�PHQX�VHOHFWLRQV��7KH�XQLWV�DVVRFLDWHG�ZLWK�WKH�HQWHUHG�GDWD
DUH�GHWHUPLQHG�E\�WKH�PHQX�GLVSOD\HG�GXULQJ�HQWU\�DQG�E\�WKH�PRGHO�
OHYHOV�LQ�G%��RU�G%U��IRU�DOO�PRGHOV��IUHTXHQF\�LQ�0+]�IRU�PRGHOV
�����$�������$�DQG������$��DQG�LQ�*+]�IRU�DOO�RWKHU�PRGHOV��8QLWV
DUH�QRW�HQWHUHG�ZLWK�GDWD�

'DWD�(QWU\
.H\SDG

7KLV�NH\SDG�FRQVLVWV�RI�NH\V��¥���§�¨�DQG�§¥¨��7KHVH
NH\V�DUH�XVHG�ZLWK�WKH�VHWXS�PHQXV�WR�HQWHU�UH�
TXLUHG�RSHUDWLRQDO�SDUDPHWHUV�

'DWD�(QWU\
.QRE�

&KDQJHV�WKH�YDOXHV�RI�DQ�DFWLYH�SDUDPHWHU�GXULQJ
PHQX�HQWU\��FXUVRU�SRVLWLRQ��RIIVHW��UHVROXWLRQ��HWF���
)DVW�NQRE�PRYHPHQW�FKDQJHV�WKH�GDWD�LQ�ODUJH�LQ�
FUHPHQWV��VORZ�PRYHPHQW�DOORZV�ILQH�FKDQJHV�WR�EH
PDGH�

t

1 2 3

4 5 6

7 8 9

0 . _

Enter Clear

Data Entry

)LJXUH����� Data Entry�.H\�*URXS�.H\V

FRONT PANEL MENU KEY
OPERATION KEY GROUP 

Select

Menu

)LJXUH����� Menu�.H\�*URXS�.H\V
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Enter�.H\ 7HUPLQDWHV�WKH�GDWD�HQWU\�VHTXHQFH��:KHQ�SUHVVHG�
GDWD�HQWHUHG�YLD�WKH�NH\SDG�RU�WKH�GDWD�HQWU\�NQRE
DUH�LQSXW�WR�WKH����;;$�FRQWURO�ORJLF��7KLV�NH\�LV
DOVR�XVHG�IRU�RWKHU�IXQFWLRQV��ZKHQ�VR�VSHFLILHG�E\�D
PHQX�IXQFWLRQ�

Clear�.H\ &OHDUV�HQWHUHG�YDOXH��LI�SUHVVHG�EHIRUH�WKH�Enter
NH\��$OVR�FOHDUV�D�GLVSOD\HG�PHQX��HQWU\�HUURUV��FRP�
SOH[�OLPLW�VHJPHQW�LGHQWLILHUV��DQG�CURSOR NOT
FOUND�PHVVDJH�

��� NETWORK ANALYZER
KEY GROUP 

7KLV�NH\�JURXS�FRQVLVWV�RI�WZR�VHWV�RI�VLPLODU�FRQWURO�NH\V��)LJXUH������
2QH�VHW�FRQWUROV�PHDVXUHPHQW�WUDFH���DQG�WKH�RWKHU�FRQWUROV�PHDVXUH�
PHQW�WUDFH����7KH�IURQW�SDQHO�GHVLJQDWLRQV�IRU�WKH�WZR�PHDVXUHPHQW
WUDFHV�DUH�&KDQQHO�O�DQG�&KDQQHO����UHVSHFWLYHO\��7KH�FRUUHVSRQGLQJ
NH\�IXQFWLRQV�IRU�&KDQQHO���DQG�&KDQQHO���DUH�LGHQWLFDO��7KH�VHWXS
PHQXV�LQYRNHG�E\�WKH�NH\V�LQ�WKLV�NH\�JURXS�DUH�VKRZQ�LQ�&KDSWHU���
)LJXUH�����

Display
On/Off�.H\
DQG�
,QGLFDWRU

7KLV�NH\�WXUQV�RQ�WKH�GHVLJQDWHG�PHDVXUHPHQW
WUDFH��&KDQQHO���RU�����WKH�UHIHUHQFH�OLQH�LQGLFDWRU�
DQG�WKH��OLPLW�OLQHV��LI�XVHG��WKDW�DUH�DVVRFLDWHG�ZLWK
WKLV�WUDFH��7KH�/('�WKDW�LV�DGMDFHQW�WR�WKH�Display
NH\�LV�OLW�ZKHQ�WKH�WUDFH�LV�RQ��)LJXUH������

:KHQ�ERWK�FKDQQHOV�DUH�RII��WKH�XQLW�LV�LQ�WKH�&:
0RGH��,Q�WKLV�PRGH��WKH�LQWHUQDO�VLJQDO�VRXUFH�PD\
EH�XVHG�LQGHSHQGHQWO\��UHIHU�WR�SDUDJUDSK�����

Offset/
Resolution
.H\�DQG
0HQXV

'LVSOD\V�D�PHQX��)LJXUH������WKDW�DOORZV�Offset�DQG
Resolution �GLVSOD\�VFDOLQJ��YDOXHV�WR�EH�VSHFLILHG�IRU
WKH�DVVRFLDWHG�PHDVXUHPHQW�WUDFH��,Q�WKH�QRUPDO
PHDVXUHPHQW�PRGH�ZLWK�WKH�FXUVRU�GLVSOD\HG�RQ
VFUHHQ��SUHVVLQJ�WKH�Select�NH\�FDXVHV�WKH�WUDFH�DW�WKH
FXUVRU�WR�PRYH�WR�WKH�UHIHUHQFH�OLQH�

Autoscale�
.H\

6HWV�WKH�VFUHHQ�GLVSOD\�IRU�WKH�GHVLJQDWHG�PHDVXUH�
PHQW�WUDFH�DW�RSWLPXP�RIIVHW�DQG�UHVROXWLRQ�YDOXHV
IRU�YLHZLQJ�WKH�PHDVXUHG�GDWD�

Limits�
.H\�DQG
0HQXV

0HDVXUHPHQW�OLPLWV�DUH�GLVSOD\HG�DV�OLPLW�OLQHV�RQ
WKH�VFUHHQ�GLVSOD\��/LPLW�OLQHV�PD\�EH�PDGH�XS�RI
HLWKHU�D�VLQJOH�OLQH��RU�PXOWLSOH�OLQHV��FRPSOH[���6HOHF�
WLRQ�RI�FRPSOH[�OLPLWV�DOORZ�XS�WR�WHQ�GLIIHUHQW�OLPLW
YDOXHV��OLPLW�OLQH�VHJPHQWV��WR�EH�VSHFLILHG�DFURVV�WKH
PHDVXUHPHQW� IUHTXHQF\� VSDQ� �IRU�XSSHU�DQG� ORZHU
OLPLWV���7KH�Limits�NH\�GLVSOD\V�D�PHQX��)LJXUH�����
WKDW�HQDEOHV�GLVDEOHV�WHVWLQJ�WR�OLPLWV�IRU�WKH�VHOHFWHG

NETWORK ANALYZER FRONT PANEL
KEY GROUP OPERATION

N

Offset/
Resolution

Autoscale

Limits

Menu

Calibration

Uncal

1 2

Display
On/Off

Network Analyzer

)LJXUH����� Network Analyzer�.H\
*URXS�.H\V
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PHDVXUHPHQW� WUDFH��6HOHFWLRQV� IURP� WKLV�PHQX�GLV�
SOD\�VXEPHQXV�WKDW� IXUWKHU�GHILQH�WKH�OLPLW�SDUDPH�
WHUV��/LPLWV�PHQX�DOVR�VXSSRUWV�WUDFH�PDVN��ZKLFK
LV�D�JUDWLFXOH�VW\OH�PDVN�IRU�YLVXDO�UHIHUHQFH�RQO\�

Menu�.H\
DQG�0HQXV

'LVSOD\V�D�PHQX��)LJXUH������WKDW�DOORZV�WKH�W\SH�RI
PHDVXUHPHQW�WR�EH�VSHFLILHG�IRU�WKH�DVVRFLDWHG�PHDV�
XUHPHQW�WUDFH��6XEPHQXV�WR�WKLV�PHQX�DOORZ�GHILQL�
WLRQ�RI�LQSXW�FRQQHFWRU��W\SH�RI�PHDVXUHPHQW�GLVSOD\�
DQG��GLVSOD\��WUDFH�PHPRU\�XVDJH��DV�ZHOO�DV�WKH�PDLQ
'7)�PHQX�

7KH�TRACE MEMORY�DQG�TRACE MEMORY
STORAGE�VXEPHQXV�DOORZ�WZR�VHWV�RI�PHDVXUH�
PHQW�WUDFH�GDWD�WR�EH�VWRUHG�WR�§DFWLYH¨�WUDFH�PHP�
RU\��)LJXUH�������7KHUH�LV�RQH�PHPRU\�IRU�HDFK
GLVSOD\�FKDQQHO��$FWLYH�WUDFH�PHPRU\�LV�QRQ�YROD�
WLOH��FRQVHTXHQWO\��WKH�VWRUHG�GDWD�UHPDLQV�ZKHQ
WKH����;;$�LV�SRZHUHG�GRZQ�

7KH�WUDFH�GDWD�VWRUHG�LQ�DFWLYH�PHPRU\�PD\�FRQWDLQ
VLPSOH�RU�FRPSOH[�OLPLW�OLQH�GDWD��LQVWHDG�RI�D�WUDFH�
7KLV�GDWD�PD\�EH�VXEWUDFWHG�IURP�VXEVHTXHQW�PHDV�
XUHPHQW�WUDFH�GDWD��VHH�TRACE MEMORY�VXE�
PHQX�VKRZQ�LQ�)LJXUH�����

Calibration
.H\�DQG
0HQXV

7KLV�NH\�GLVSOD\V�D�VHULHV�RI�PHQXV�WKDW�JXLGH�\RX
WKURXJK�WKH�DSSURSULDWH�FDOLEUDWLRQ�SURFHGXUH�IRU
WKH�FXUUHQW�WHVW�VHWXS��§&DOLEUDWLRQ¨�LV�DQ�HTXLS�
PHQW�QRUPDOL]DWLRQ�SURFHGXUH�WKDW�VKRXOG�EH�SHU�
IRUPHG�ZKHQHYHU�WKH�PHDVXUHPHQW�W\SH�RU�WKH�WHVW
VHWXS�LV�FKDQJHG��RU�DV�UHTXLUHG�SHULRGLFDOO\���$GGL�
WLRQDOO\��IL[HG�YDOXH�RIIVHWV��G%��FDQ�EH�DSSOLHG�IRU
WUDQVPLVVLRQ��GHWHFWRU��DQG�SRZHU�GHWHFWRU�VFDOLQJ
WR�PDWFK�D�VWDQGDUG�UHIHUHQFH�OHYHO��5HIHU�WR�&KDS�
WHU���¦�0HDVXUHPHQW�DQG�&DOLEUDWLRQ�3URFHGXUHV�¦
IRU�DQ�H[SODQDWLRQ�RI�WKH�Calibration�NH\�PHQXV�DQG
SURFHGXUHV�

Uncal�,QGLFD�
WRU

7KLV�/('�LQGLFDWRU�LV�OLW�ZKHQ�HLWKHU�PHDVXUHPHQW
FKDQQHO�UHTXLUHV�UH�FDOLEUDWLRQ��7KLV�LV�XVXDOO\�GXH
WR�D�VLJQLILFDQW�FKDQJH�RI�WKH�IURQW�SDQHO�FRQWURO�VHW�
WLQJV�IRU�WKH�VLJQDO�VRXUFH�RU�HLWKHU�PHDVXUHPHQW
FKDQQHO�

127(
7R�VWRUH�PHDVXUHPHQW�WUDFH�GDWD
WR�IXUWKHU�QRQ�YRODWLOH�WUDFH�PHP�
RU\�ORFDWLRQV��)LJXUH������DQG�WR
UHWULHYH�WUDFH�GDWD�SUHYLRXVO\
VWRUHG�LQ�WKHVH�PHPRULHV��XVH�WKH
Save/Recall�NH\�DQG�PHQX�IXQF�
WLRQV��ZKLFK�DUH�GHVFULEHG�LQ�SDUD�
JUDSK�����

127(
6HUYLFH�W\SH�FDOLEUDWLRQ�SURFH�
GXUHV�DUH�GHVFULEHG�LQ�WKH
���;;$�1HWZRUN�$QDO\]HU�0DLQ�
WHQDQFH�0DQXDO�

LOC 1

LOC 2

LOC 3

LOC 4

Trace Memory Storage to Disk or Non-Volatile 
Memory. Up to 13, plus disk locations

SCREEN DISPLAY

CHANNEL 1

SAVE/RECALL
MENU OPERATIONS

ACTIVE
TRACE

MEMORY 1

ACTIVE
TRACE

MEMORY 2

ANALYZER
TRACE

MEMORY MENU
OPERATIONS

CHANNEL 2

)LJXUH����� 7UDFH�0HPRU\�6WRUDJH
/RFDWLRQV

FRONT PANEL NETWORK ANALYZER
OPERATION KEY GROUP
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��� SOURCE KEY GROUP 7KLV�NH\�JURXS�FRQVLVWV�RI�WKH�NH\V�DQG�LQGLFDWRU�/('V�VKRZQ�LQ�)LJ�
XUH������7KH�PHQXV�DVVRFLDWHG�ZLWK�WKHVH�NH\V�DUH�VKRZQ�LQ�&KDSWHU
���)LJXUH������7KH�WZR�RSHUDWLQJ�PRGHV�RI�WKH����;;$�LQWHUQDO�VLJQDO
VRXUFH�DUH�

1RUPDO�0RGH�¦�ZKHQ�HLWKHU�PHDVXUHPHQW�FKDQQHO�LV�WXUQHG�RQ�

&:�0RGH�¦�ZKHQ�ERWK�PHDVXUHPHQW�FKDQQHOV�DUH�WXUQHG�RII�
7KH�VRXUFH�RSHUDWLQJ�IUHTXHQF\�LQ�WKLV�PRGH�LV�HLWKHU�WKH�START
IUHTXHQF\��RU��IRU CENTER/WIDTH�PRGH�

Frequency = Center freq – 1/2 WIDTH freq.

Frequency
.H\�DQG
0HQX

'LVSOD\V�RQH�RI�WZR�PHQXV�WKDW�DOORZ�\RX�WR�HQWHU�WKH
RSHUDWLQJ�IUHTXHQF\�SDUDPHWHUV�IRU�WKH�VLJQDO�VRXUFH
�)LJXUH�������7KH�ILUVW�PHQX�SHUWDLQV�WR�WKH�6WDUW�6WRS
)UHTXHQF\�PRGH�RI�RSHUDWLRQ��WKH�RWKHU�SHUWDLQV�WR
WKH�&HQWHU�)UHTXHQF\�:LGWK�PRGH��$OO�IUHTXHQFLHV�GLV�
SOD\HG�E\�WKHVH�PHQXV�DUH�LQ�0+]�IRU�PRGHOV
�����$�������$��DQG������$��WKH\�DUH�GLVSOD\HG�LQ
*+]�IRU�DOO�RWKHU�PRGHOV��(DFK�PHQX�PD\�EH�DFFHVVHG
IURP�WKH�RWKHU��,Q�WKH�'7)�PRGH��WKH�IUHTXHQF\�PHQX
FDQ�EH�XVHG�WR�DOWHU�WKH�IUHTXHQF\�UDQJH�WR�DFFRPR�
GDWH�EDQGHG�GHYLFHV��7KH�'7)�PRGH�IUHTXHQF\�ZLOO
QRW�VZHHS�EH\RQG�WKH�VWDUW�VWRS�IUHTXHQF\�VHWWLQJV�

Alternate
Sweep .H\
DQG�0HQXV

6HOHFWV�$OWHUQDWH�6ZHHS�PRGH�DQG�GLVSOD\V�RQH�RI�WZR
PHQXV��)LJXUH������WKDW�DOORZ�\RX�WR�HQWHU�WKH�RSHUDW�
LQJ�IUHTXHQF\�SDUDPHWHUV�IRU�WKH�PDLQ�DQG�DOWHUQDWH
VZHHSV��,Q�WKLV�PRGH��WKH�PDLQ�VZHHS�SDUDPHWHUV�DS�
SO\�WR�GLVSOD\�&KDQQHO���DQG�WKH�DOWHUQDWH�VZHHS�SD�
UDPHWHUV�DSSO\�WR�&KDQQHO����6LPLODU�WR�WKH
Frequency�NH\�PHQXV��WKH�ILUVW�PHQX�SHUWDLQV�WR�WKH
6WDUW�6WRS�PRGH�RI�RSHUDWLRQ��WKH�VHFRQG�WR�WKH�&HQ�
WHU�)UHTXHQF\�:LGWK�PRGH��7KLV�IXQFWLRQ�LV�QRW
DYDLODEOH�LQ�WKH�'7)�PRGH�

Markers�.H\
DQG�0HQX

'LVSOD\V�RQH�RI�WZR�PDUNHU�IUHTXHQF\�LQSXW�GDWD
UHDGRXW�PHQXV��)LJXUH�������(DFK�PHQX�DOORZV�WKH
IUHTXHQF\�IRU�HDFK�RI�WKH�IRXU�PDUNHUV�WR�EH�VSHFL�
ILHG�DQG�GLVSOD\V�WKH�GDWD�UHDGRXW�IRU�ERWK�FKDQQHOV
DW�WKH�PDUNHU�IUHTXHQFLHV�VHOHFWHG��7KH�VHOHFWDEOH
IUHTXHQF\�UDQJH�LV�¥����WR������0+]�IRU�PRGHOV
�����$�������$�DQG������$�DQG�¥����WR������*+]
IRU�DOO�RWKHU�PRGHOV��7KH�PDUNHU�VHOHFWHG�IRU�GDWD
HQWU\�LV�UHIHUUHG�WR�DV�WKH�§$FWLYH�0DUNHU�¨�7KLV
IXQFWLRQ�LV�QRW�DYDLODEOH�LQ�WKH�'7)�PRGH�

SOURCE FRONT PANEL
KEY-GROUP OPERATION

Source

Frequency
Output
Power

Markers
Alternate

Sweep

RF
On/Off

RF Off

Leveling
Internal

External

Unleveled

)LJXUH����� Source .H\�*URXS�.H\V
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)UHTXHQF\�PDUNHUV�DUH�GLVSOD\HG�RQ�WKH�PHDVXUH�
PHQW�VFUHHQ�DV�GDVKHG�YHUWLFDO�OLQHV�ZLWK�DQ�LGHQWL�
I\LQJ�QXPEHU�DW�WKH�ERWWRP�RI�WKH�VFUHHQ��VHH�)LJ�
XUH�������SDJH��������7KH�FXUUHQWO\�VHOHFWHG�PDUNHU
�$FWLYH�0DUNHU��LV�GLVSOD\HG�ZLWK�D�ER[�DURXQG�WKH
PDUNHU�QXPEHU��7KLV�PDUNHU�PD\�EH�WRJJOHG�RII�RQ
E\�VHOHFWLQJ�WKH�PDUNHU�PHQX�DQG�SUHVVLQJ�WKH Se-
lect�NH\�

Output Power
.H\

$OORZV�WKH�5)�RXWSXW�OHYHO��SRZHU��RI�WKH�VLJQDO
VRXUFH�WR�EH�VHW��)LJXUH�������7KH�GDWD�HQWU\�NH\V�RU
WKH�GDWD�HQWU\�NQRE�PD\�EH�XVHG�WR�HQWHU�WKH�GH�
VLUHG�SRZHU�OHYHO��7KH�VFUHHQ�GLVSOD\�§LEVEL¨�LQGL�
FDWRU�LV�KLJKOLJKWHG�WR�VKRZ�WKH�QHZ�YDOXH�

RF On/Off
.H\�DQG�
,QGLFDWRU

7KLV�NH\�WXUQV�WKH�VLJQDO�VRXUFH�5)�RXWSXW�SRZHU�RQ
RU�RII��7KH�RF Off�LQGLFDWRU�LV�OLW�ZKHQ�WKH�RXWSXW
SRZHU�LV�RII�

Leveling�
.H\�DQG�
,QGLFDWRUV

7KLV�NH\�FRQQHFWV�WKH�LQWHUQDO�5)�RXWSXW�SRZHU�OHYHO�
LQJ�FLUFXLWV�WR�HLWKHU�WKH�LQWHUQDO�5)�RXWSXW�GHWHFWRU
VLJQDO�RU�WKH�H[WHUQDO�GHWHFWRU�RXWSXW�VLJQDO�IURP�WKH
UHDU�SDQHO�External ALC Input.�7KH�Internal�DQG�Exter-
nal�/('V�LQGLFDWH�WKH�GHWHFWRU�VHOHFWHG��7KH�Unlev-
eled�/('�LV�OLW�ZKHQHYHU�WKH�VRXUFH�5)�RXWSXW�LV
XQOHYHOHG��7KLV�FRQGLWLRQ�LV�XVXDOO\�FDXVHG�E\�LQVXI�
ILFLHQW�VLJQDO�DSSOLHG�WR�WKH�External ALC Input.

��� SYSTEM FUNCTION 
KEY GROUP

7KLV�NH\�JURXS�FRQVLVWV�RI�WKH�NH\V�DQG�LQGLFDWRU�/('�VKRZQ�LQ�)LJ�
XUH������7KH�PDLQ�PHQXV�DQG�VXEPHQXV�DVVRFLDWHG�ZLWK�WKHVH�NH\V
DUH�GHVFULEHG�EHORZ�DQG�LQ�&KDSWHU����)LJXUHV�����

System
Menu

Save/
Recall Remote

Return
To Local

Self
Test

System Functions

)LJXUH����� SYSTEM FUNCTION�.H\�*URXS�.H\V

FRONT PANEL SYSTEM FUNCTIONS
OPERATION KEY-GROUP

127(
1HJDWLYH�IUHTXHQF\�XQLWV��H[DP�
SOH��¥������*+]��PD\�EH�XVHG
ZKHQ�XQLW�LV�RSHUDWHG�LQ�WKH�)UH�
TXHQF\�6FDOLQJ�0RGH���5HIHU�WR
SDUDJUDSK�����IRU�LQIRUPDWLRQ
DERXW�WKLV�PRGH�RI�RSHUDWLRQ��

127(
:KHQ�IUHTXHQF\�PDUNHUV�FRLQFLGH
ZLWK�GLVSOD\HG�JUDWLFXOH�OLQHV��WKH
UHVXOWDQW�YHUWLFDO�OLQH�DSSUR[L�
PDWHV�D�VROLG�OLQH�

&$87,21
'HSHQGLQJ�RQ�WKH�DSSOLFDWLRQ��H[�
FHVVLYH�VRXUFH�5)�RXWSXW�SRZHU
PD\�EH�SURGXFHG�ZLWK�QR�LQSXW
FRQQHFWHG�WR�WKH�External ALC In-
put��'DPDJH�WR�VHQVLWLYH�WHVW�GH�
YLFHV�RU�VHQVLWLYH�WHVW�FRPSRQHQWV
PD\�UHVXOW��$OZD\V�VHWXS�IRU�WKLV
PRGH�RI�RSHUDWLRQ�ZLWK�WKH�VRXUFH
RXWSXW�RII�
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6\VWHP�
)XQFWLRQV
0HQX�.H\
DQG�0HQXV

'LVSOD\V�WKH�PHQX�VKRZQ�LQ�)LJXUH������6XEPHQXV
IURP�WKLV�PHQX�SHUIRUP�WKH�IROORZLQJ�IXQFWLRQV�

5HVHW�WKH����;;$�WR�IDFWRU\�VHOHFWHG�LQLWLDO
IURQW�SDQHO�FRQWURO�VHWWLQJV�
6HW�WKH�FRQILJXUDWLRQ�RI�WKH�IUHTXHQF\�VRXUFH
DQG�QHWZRUN�DQDO\]HU�SRUWLRQV�RI�WKH����;;$�
6HOHFW�WHVWLQJ�PRGHV�IRU�GLIIHUHQW�DSSOLFDWLRQV�
&RQWUROV�GLVN�RSHUDWLRQV
$OORZV�VHWXS�RI�V\VWHP�HOHPHQWV��NH\ERDUG�
FORFN��NH\�FOLFN

7KH�VXEPHQXV�VHOHFWHG�IURP�WKH�PDLQ�PHQX�HQDEOH
\RX�WR�FRQWURO�WKH�V\VWHP�FRQILJXUDWLRQ�DQG�PHDV�
XUHPHQW�IXQFWLRQV�OLVWHG�EHORZ�

'LVN�8WLOLW\
The System Menu key provides control over disk utili-
ties. These utilities allow directory listing, file dele-
tions, and file renaming.

0HDVXUHPHQW�'DWD�3RLQWV�
This menu option sets the number of measurement
Data Points to 51, 101, 201, or 401. (This also sets the
number of frequencies output by the internal signal
source for each measurement trace.)

&RQWUROV�5HVHW�)XQFWLRQ
This menu option resets the 541XXA front panel con-
trol settings to factory-selected values. Previously
saved Calibration, Frequency Marker and Limits data
may be selectively retained through the reset function
via selections from the RESET submenu (Figure 4-7).

This reset function does not clear any detector offsets
in effect. To clear detector offsets, press the Calibration
key and select DETECTOR OFFSETS from the menu;
then enter a zero offset value. (Refer to Chapter 5 —
Measurement and Calibration Procedures.)

&RQILJXUH�6RXUFH��$OVR�'LVN�&RQWUROV�
This menu option displays a submenu that lets you
select the “ Secure”  operating mode. In this mode of op-
eration, all signal source frequency information is re-
moved from the screen display (including cursor,
marker, and limits readouts and menu displays). Like-
wise, all hard-copy output produced while in this
mode will not contain frequency information. It is not
possible to change signal source operating frequency
parameters, or any other frequency parameters, while

SYSTEM FUNCTIONS FRONT PANEL 
KEY-GROUP OPERATION
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in this operating mode. Likewise, disk functions are
not assessible while in the secure mode, including
Save/ Recall. 

7KH�VHFXUH�RSHUDWLQJ�PRGH�PD\�EH�FDQFHOOHG�XVLQJ
WKH�RESET�PHQX�VHOHFWLRQ�IURP�WKH�SYSTEM�PHQX�
RU��E\�VHOHFWLQJ�D�VDYHG�IURQW�SDQHO�VHWXS�WKDW�GRHV
QRW�FRQWDLQ�WKLV�RSHUDWLQJ�PRGH��:KHQ�LQYRNHG
IURP�WKH�VHFXUH�PRGH��WKH�5(6(7�IXQFWLRQ�ZLOO�QRW
VDYH�&DO�'DWD��0DUNHUV�RU�/LPLWV�LQIRUPDWLRQ��+RZ�
HYHU��WKH�VHFXUH�RSHUDWLQJ�PRGH�PD\�EH�VDYHG�DV
SDUW�RI�D�IURQW�SDQHO�VHWXS�WKURXJK�SRZHU�GRZQ�DQG
VHOI�WHVW�

&RQILJXUH�$QDO\]HU
This menu option displays a submenu that 

6HOHFWV�PHDVXUHPHQW�FKDQQHO�V��DIIHFWHG�E\
WKH�7UDFH�+ROG�NH\�
&DXVHV�WKH�&XUVRU�UHDGRXW�GDWD�WR�EH�GLV�
SOD\HG�FRQWLQXRXVO\�LQ�WKH�ORZHU�ULJKW�SRUWLRQ
RI�WKH�VFUHHQ��7KH�FXUVRU�UHDGRXW�GDWD�GLV�
SOD\HG�LV�LGHQWLFDO�WR�WKDW�GLVSOD\HG�E\�WKH
Cursor�NH\�GDWD�UHDGRXW�IXQFWLRQ��ZKHQ�LQ�
YRNHG���7KLV�UHDGRXW�ZLOO�QRW�EH�SUHVHQW�LI�DQ
(UURU�:DUQLQJ�PHVVDJH�LV�GLVSOD\HG�
6HOHFWV�PHDVXUHPHQW�FKDQQHOV�DIIHFWHG�E\�WKH
GDWD�VPRRWKLQJ�IXQFWLRQ��UHIHU�WR�Smoothing
NH\�PHQXV��)LJXUH�������&KDQQHO���RU����RU
ERWK��PD\�EH�VHOHFWHG�

3ORWWHU�$GGUHVV�
This menu option displays a submenu that allows you
to set the GPIB address for the external plotter (Figure
4-7). 

6\VWHP�$SSOLFDWLRQV
These menu selections allow you to control the follow-
ing measurement applications functions listed below.
Each is controlled by a separate submenu (Figure 4-7).

6HOHFW�WUDFH�VHDUFK�IXQFWLRQV��7KHVH�IXQFWLRQV
ILQG�DQG�KROG�PD[LPXP�PLQLPXP�WUDFH�YDO�
XHV�IRU�PHDVXUHPHQW�
3HUIRUP�DPSOLILHU�JDLQ�FRPSUHVVLRQ�WHVWV��7KLV
PRGH�RI�RSHUDWLRQ�DXWRPDWLFDOO\�VWHSV�WKH�VLJ�
QDO�VRXUFH�SRZHU�RXWSXW�DQG�KDOWV�ZKHQ�JDLQ
FRPSUHVVLRQ��RU�SUH�VHOHFWHG�RXWSXW�OHYHO��LV
UHDFKHG��/LPLWV�DUH�XVHG�WR�GHWHFW�WKH�UHTXLUHG
FRPSUHVVLRQ�OHYHO�

FRONT PANEL SYSTEM FUNCTIONS
OPERATION KEY-GROUP
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6HOHFW�WLWOLQJ�DQG�ODEHOLQJ�IXQFWLRQV��7KHVH�XWLO�
LW\�IXQFWLRQV�DOORZ�WKH�PHDVXUHPHQW�GLVSOD\�WL�
WOHV�DQG�ODEHOLQJ�WR�EH�FKDQJHG�
&RQWURO�WKH�FRORU�DWWULEXWHV�RI�DQ�H[WHUQDO
9*$�PRQLWRU��LI�XVHG���7KH�DWWULEXWHV�RI�WKH
GLVSOD\�7H[W��&KDQQHO���&KDQQHO���WUDFHV��DQG
*UDWLFXOH�PD\�EH�VHW�LQGLYLGXDOO\�
6HW�XS�DQG�LQYRNH�WKH�)UHTXHQF\�6FDOLQJ�IXQF�
WLRQ��7KLV�IXQFWLRQ�FDXVHV�WKH����;;$�WR�GLV�
SOD\�RSHUDWLQJ�IUHTXHQF\�YDOXHV�WKDW�DUH
§VFDOHG¨�IURP�WKRVH�DFWXDOO\�RXWSXW�E\�WKH
IUHTXHQF\�VRXUFH��VHH�H[DPSOH�DW�OHIW���7KHVH
VFDOHG�YDOXHV�DUH�DOVR�XVHG�IRU�KDUG�FRS\�RXW�
SXW��7KH�UHODWLRQVKLS�EHWZHHQ�WKH�DFWXDO�RXW�
SXW�IUHTXHQF\��,QW�)UHT��DQG�WKDW�GLVSOD\HG
�8VHU�)UHT��LV�DV�GHVFULEHG�DW�OHIW�
6HW�$XWR]HUR�IXQFWLRQ�RQ�RU�RII��7KH�OFF�VHOHF�
WLRQ�KROGV�WKH�DXWR]HUR�FLUFXLW�FRUUHFWLRQ�YROW�
DJH�RI�HDFK�DFWLYH�PHDVXUHPHQW�FKDQQHO�DW�WKH
FXUUHQW�YDOXH�DQG�FDXVHV�WKH�IUHTXHQF\�VRXUFH
RXWSXW�WR�EH�RQ�FRQWLQXRXVO\��7KLV�IXQFWLRQ�LV
XVHIXO�IRU�WHVWLQJ�GHYLFHV�WKDW�UHTXLUH�FRQWLQX�
RXV�VWLPXOXV�GXULQJ�WHVW�

6DYH�5HFDOO
.H\�DQG
0HQXV

'LVSOD\V�WKH�PDLQ�SAVE/RECALL�0(18�VKRZQ�LQ
)LJXUH������$V�VKRZQ�LQ�WKH�ILJXUH��WKLV�PHQX�SUR�
YLGHV�WKUHH�VHSDUDWH�IXQFWLRQV��VDYH��UHFDOO��DQG�SUH�
YLHZ��7KH�6DYH�PHQX�VHW�OHWV�\RX�VDYH�D�VHWXS��D
FRPSOHWH�LQVWUXPHQW�VWDWH��RU�D�PHPRU\�WUDFH�WR
DQ\�RI����ORFDWLRQV�LQ�LQWHUQDO��QRQ�YRODWLOH�PHPRU\
DQG�DQ�DGGLWLRQDO����ORFDWLRQV�DUH�DYDLODEOH�RQ�����
LQFK�GLVN�

7KH�5HFDOO�PHQX�OHWV�\RX�UHFDOO�D�VWRUHG�VHWXS��D
FRPSOHWH�LQVWUXPHQW�VWDWH��RU�D�WUDFH�PHPRU\��,W
DOVR�OHWV�\RX�WXUQ�RQ�D�)DVW�5HFDOO�IHDWXUH��7KLV�IHD�
WXUH�OHWV�\RX�UHFDOO�VWRUHG�GDWD�E\�SUHVVLQJ�WZR�QXP�
EHUV�IURP�WKH�NH\SDG�WKHQ�WKH��(QWHU!�NH\��:KHQ
SUHYLHZLQJ��\RX�FDQ�UHFDOO�DQ\�VWRUHG�VHWXS��:KHQ
WKH�5HFDOO�PRGH�LV�LQ�HIIHFW��RECALL ONLY MODE
GLVSOD\V�LQ�WKH�6\VWHP�6WDWXV�'LVSOD\�ER[�LQ�WKH�XS�
SHU�ULJKW�SRUWLRQ�RI�WKH�VFUHHQ�

7KH�3UHYLHZ�PHQX�VHW�OHWV�\RX�UHYLHZ�WKH�VWRUHG�VHW�
XSV�DQG�FRPSOHWH�LQVWUXPHQW�VWDWHV�VWRUHG�LQ�DQ\�RI
WKH�QRQ�YRODWLOH�RU�GLVN�PHPRU\�ORFDWLRQV��,W�DOVR
OHWV�\RX�UHFDOO�WKH�SUHYLHZHG�GDWD�GLUHFWO\��ZLWKRXW
KDYLQJ�WR�DFFHVV�WKH�5HFDOO�PHQX�

127(
7R�SUHVHUYH�WKH�WUDFH�VWRUHG
ZLWK�D�FRPSOHWH�LQVWUXPHQW
VWDWH��SUHVV�WKH�7UDFH�+ROG
2Q�2II�NH\�WR�2Q�EHIRUH�UHFDOO�
LQJ�WKH�VWRUHG�GDWD��2WKHU�
ZLVH��XSRQ�UHFDOO�WKH�WUDFH
GDWD�ZLOO�LPPHGLDWHO\�VWDUW�XS�
GDWLQJ�

8VHU)UHT��=��
,QW�)UHT�∗�P

G
+��I

:KHUH�
P �)UHTXHQF\�0XOWLSOLHU��DQ
LQWHJHU�YDOXH���UDQJH����¥����
G� �)UHTXHQF\�'LYLVRU��DQ�LQWH�
JHU�YDOXH���UDQJH����¥����
�I �)UHTXHQF\�6FDOLOQJ�2IIVHW
YDOXH�����UDQJH���±��������0+]�
IRU�PRGHOV�������$�������$��DQG
�����$�DQG��±��������*+]�IRU
DOO�RWKHU�PRGHOV�

(;$03/(�
P� ������G� �����DQG�I� ����ZLOO
FDXVH�PRGHO������$�WR�GLVSOD\
���WR�����*+]�ZLWK�D�WUXH�RXWSXW
RI���WR������*+]�

SYSTEM FUNCTIONS FRONT PANEL 
KEY-GROUP OPERATION
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Remote�,QGL�
FDWRU

7KLV�/('�LV�OLW�ZKHQ�WKH����;;$�LV�LQ�WKH�UHPRWH
�*3,%��PRGH��,Q�WKLV�PRGH��WKH�*3,%�VWDWXV�LV�DOVR
GLVSOD\HG�RQ�WKH�VFUHHQ�DV�VKRZQ�LQ�)LJXUH������7KH
DEEUHYLDWLRQV�XVHG�DUH��5��5HPRWH���7��7DON���/��/LV�
WHQ���6��654���DQG�//��/RFDO�/RFNRXW��

Return To 
Local .H\

:KHQ�SUHVVHG�ZKLOH�LQ�WKH�*3,%�PRGH��WKLV�NH\
FDXVHV�WKH����;;$�WR�UHWXUQ�WR�WKH�ORFDO�PRGH��7KH
���;;$�ZLOO�QRW�UHWXUQ�WR�WKH�ORFDO�PRGH�LI�WKH�ORFDO
ORFNRXW� �//2�� LQWHUIDFH� IXQFWLRQ�PHVVDJH�KDV�EHHQ
UHFHLYHG� IURP� WKH� H[WHUQDO� FRPSXWHU�FRQWUROOHU� �UH�
IHU� WR� WKH����;;$�3URJUDPPLQJ�0DQXDO��

:KHQ�SUHVVHG�ZKLOH�LQ�WKH�ORFDO�PRGH��WKH�FXUUHQW
*3,%�DGGUHVV�GLVSOD\V�RQ�WKH�VFUHHQ��7KLV�DGGUHVV
PD\�EH�FKDQJHG�E\�HQWHULQJ�D�QHZ�YDOXH�YLD�WKH�QX�
PHULF�NH\SDG�DQG�SUHVVLQJ�Enter��)LJXUH�������7KH
*3,%�DGGUHVV�LV�VDYHG�LQ�QRQ�YRODWLOH�PHPRU\�DV
SDUW�RI�WKH�SRZHU�XS�UHVHW�SDUDPHWHUV�

Self Test .H\ 7KLV�NH\�LQLWLDWHV�D�VHOI�WHVW�RI�WKH�DQDO\]HU�DQG�VLJQDO
VRXUFH��,I�WKH�XQLW�IXQFWLRQV�SURSHUO\��WKH�VFUHHQ�GLV�
SOD\V�“ALL TESTS PASSED.” �,I�WKH�VHOI�WHVW�IDLOV�
WKH�VFUHHQ�GLVSOD\V�D�IDLOXUH�PHVVDJH��,Q�DGGLWLRQ�
RQH�RI�WKH�IURQW�SDQHO�/('�LQGLFDWRUV�ZLOO�IODVK
VWHDGLO\�WR�LQGLFDWH�D�VSHFLILF�IDXOW��7KH�/('�FRGLQJ
IRU�6HOI�7HVW�HUURUV�DUH�OLVWHG�LQ�$SSHQGL[�%�
7DEOH�%���

���� CURSOR KEY GROUP 7KH�Cursor�NH\V�DUH�VKRZQ�LQ�)LJXUH�������7KH�PHQXV�GLVSOD\HG�E\
WKHVH�NH\V�DUH�VKRZQ�LQ�&KDSWHU����)LJXUH�����

&XUVRU�
0HDVXUH�
PHQWV�
)XQFWLRQV

7KH����;;$�LQFOXGHV�WKH�IROORZLQJ�FXUVRU�VHDUFK
DQG�UHDGRXW�IXQFWLRQV�

0DLQ�&XUVRU�5HDGRXW
0DLQ�5HODWLYH�&XUVRU�5HDGRXW
0D[LPXP��3HDN��6HDUFK
0LQLPXP�6HDUFK
1H[W�0DUNHU
$FWLYH�0DUNHU
G%�6HDUFK��$EVROXWH�¥�OHIW��ULJKW��RU�EDQGZLGWK�
G%�6HDUFK��5HODWLYH�

7KH�PHQX�VHOHFWLRQV�IRU�WKHVH�IXQFWLRQV�DUH�GH�
VFULEHG�LQ�WKH�IROORZLQJ�SDUDJUDSKV�

R LLSLT

GPIB
STATUS

)LJXUH����� *3,%�,QGLFDWRUV

On/Off Relative

Cursor

)LJXUH������ Cursor .H\�*URXS�.H\V

FRONT PANEL CURSOR
OPERATION KEY-GROUP
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Cursor On/Off
.H\

7XUQV�WKH�PDLQ�FXUVRU�SRUWLRQ�RI�WKH�VFUHHQ�GLVSOD\
RQ�RII��:KHQ�SUHVVHG�On��WKH�FXUVRU�LV�SRVLWLRQHG�DW
WKH�ORFDWLRQ�RQ�WKH�VFUHHQ�GLVSOD\�ZKHUH�ODVW�XVHG�
7KH�IUHTXHQF\�DQG�DPSOLWXGH�RI�WKH�PHDVXUHG�GDWD
DW�WKH�FXUVRU�WUDFH�SRVLWLRQ�DUH�GLVSOD\HG�RQ�WKH
ULJKW�VLGH�RI�WKH�VFUHHQ��)LJXUH�������7KH�FXUVRU�UHDG�
RXW�GLVSOD\�LV�GHVFULEHG�LQ�)LJXUH�����

7KH�SRVLWLRQ�RI�WKH�FXUVRU�LV�FRQWLQXRXVO\�YDULDEOH
XVLQJ�WKH�GDWD�HQWU\�NQRE��

&XUVRU
On/Off�.H\
0HQXV

:KHQHYHU�WKH�FXUVRU�UHDGRXW�LV�GLVSOD\HG��SUHVVLQJ
WKH�Select�NH\�ZLOO�LQYRNH�WKH�FXUVRU�IXQFWLRQ�PDLQ
PHQX��)LJXUH�������7KH�VXEPHQXV�VHOHFWHG�IURP�WKH
PDLQ�PHQX�DUH�XVHG�WR�VHW�XS�WKH�FXUVRU�IXQFWLRQV
OLVWHG�LQ�SDUDJUDSK�������8VLQJ�WKH�SETUP�DQG�OP-
TIONS�VXEPHQXV��VHDUFKHV�PD\�EH�SHUIRUPHG�XVLQJ
DEVROXWH�VHDUFK�YDOXHV��LQ�G%�RU�G%P��RU�XVLQJ�UHOD�
WLYH�VHDUFK�YDOXHV��LQ�G%U���5HODWLYH�VHDUFKHV�PD\
DOVR�EH�VHW�XS�E\�LQYRNLQJ�WKH�VHDUFK�IURP�WKH�Rela-
tive�FXUVRU�NH\�PDLQ�PHQX�

Relative�&XU�
VRU�.H\�

7XUQV�5HODWLYH�&XUVRU�PRGH�RQ�RII��:KHQ�NH\�LV
SUHVVHG��D�VHFRQG��UHODWLYH��FXUVRU�LV�GLVSOD\HG�RQ�WKH
VFUHHQ�DW�WKH�VDPH�SRVLWLRQ�DV�WKH�PDLQ�FXUVRU��7KH
§DFWLYH¨��PDLQ��FXUVRU�ZLOO�WKHQ�PRYH�DZD\�IURP�WKLV
SRVLWLRQ�DV�WKH�GDWD�HQWU\�NQRE�LV�YDULHG���2U�LW�ZLOO�DG�
YDQFH�WR�WKH�QH[W�IUHTXHQF\�PDUNHU�SRVLWLRQ�LI�WKH�Se-
lect�NH\�LV�SUHVVHG¦VHH�QRWH�DERYH���

7KH�GLIIHUHQFH�LQ�DPSOLWXGH�DQG�IUHTXHQF\�EHWZHHQ
WKH�§DFWLYH¨��PDLQ��FXUVRU�SRVLWLRQ�DQG�WKH�UHODWLYH
FXUVRU�SRVLWLRQ�DUH�GLVSOD\HG�RQ�WKH�ULJKW�VLGH�RI�WKH
VFUHHQ��7KH�DPSOLWXGH�GLIIHUHQFH�LV�GLVSOD\HG�LQ�G%U
�G%�UHODWLYH�WR�WKH�FXUUHQW�DFWLYH�FXUVRU�YDOXH���7KH
UHDGRXW�GLVSOD\�DOVR�LQFOXGHV�UHDGRXW�GDWD�IRU�WKH
DFWLYH�FXUVRU��)LJXUH�������'DWD�IRU�ERWK�PHDVXUH�
PHQW�WUDFHV�DUH�GLVSOD\HG�LI�ERWK�DUH�XVHG�

,I�WKH�EXCHANGE REF Cursor�OLQH�RI�WKH�PHQX�LV
KLJKOLJKWHG��SUHVVLQJ�WKH�Select�NH\�VZDSV�WKH�SRVL�
WLRQV�RI�WKH�PDLQ�FXUVRU�DQG�UHODWLYH�FXUVRU��RWKHU�
ZLVH��WKH�CURSOR�PHQX�LV�VHOHFWHG��7KLV�IHDWXUH
PD\�EH�XVHG�WR�HVWDEOLVK�WKH�SUHVHQW�PDLQ�FXUVRU�SR�
VLWLRQ�DV�WKH�QHZ�UHIHUHQFH�IUHTXHQF\�SRLQW�IRU�EDQG�
ZLGWK�PHDVXUHPHQWV�

127(
,I�WKH�NEXT MKR�VHOHFWLRQ
KDV�EHHQ�SUHYLRXVO\�VHOHFWHG
�DQG�LI�IUHTXHQF\�PDUNHUV
KDYH�EHHQ�VHW�XS���SUHVVLQJ
WKH�Select�NH\�ZLOO�PRYH�WKH
FXUVRU�WR�WKH�QH[W�IUHTXHQF\
PDUNHU�

CURSOR FRONT PANEL 
KEY-GROUP OPERATION

86$*(�127(
0DLQ�YV��5HODWLYH�&XUVRU

:KHQ�WKH�PDLQ�FXUVRU�LV�WKH
RQO\�RQH�LQ�XVH��UHODWLYH�PRGH
2))���WKH�FXUVRU�VHDUFK�IXQF�
WLRQV�VHDUFKHV�WKH�WUDFH�IRU�WKH
YDOXH�VSHFLILHG�LQ�WKH�G%
6($5&+�9$/8(�SDUDPHWHU�
+RZHYHU��ZKHQ�WKH�5(/$�
7,9(�FXUVRU�LV�DOVR�RQ��WKH
VHDUFK�ORRNV�IRU�D�GLIIHUHQFH
EHWZHHQ�WKH�UHODWLYH�FXUVRU
UHDGLQJ�DQG�WKH�PDLQ�FXUVRU
UHDGLQJ�WR�PDWFK�WKDW
6($5&+�9$/8(�
([DPSOH�
(QWHU�D�¥�G%�VHDUFK�YDOXH�
DQG�FDOLEUDWH�IRU�D�WUDQVPLV�
VLRQ�PHDVXUHPHQW��:KHQ�WKH
'87�LV�LQVHUWHG��WKH�&85625
6($5&+��PDLQ�FXUVRU�RQO\�
ZLOO�ORRN�IRU�D�¥�G%�WUDQVPLV�
VLRQ�PHDVXUHPHQW��,I��KRZ�
HYHU��WKH�UHODWLYH�FXUVRU�ZDV
DOVR�WXUQHG�21��WKHQ�WKH
���;;$�ZLOO�VHDUFK�IRU�D�SRVL�
WLRQ�ZKHUH�WKH�GLIIHUHQFH�EH�
WZHHQ�WKH�UHDGLQJ�DW�WKH�UHOD�
WLYH�FXUVRU��ZKLFK�FDQ�EH
SODFHG�DQ\ZKHUH��DQG�WKDW�DW
WKH�PDLQ�FXUVRU�ZLOO�EH�¥�G%�
7KLV�DOORZV��IRU�H[DPSOH��D
VHDUFK�WR�EH�PDGH�DIWHU�D�VSH�
FLILF�FXWRII�IUHTXHQF\�IRU�D��G%
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Relative�
&XUVRU�.H\
0HQX

3UHVVLQJ�WKH�Select�NH\�ZLWK�WKH�UHODWLYH�FXUVRU
GDWD�GLVSOD\HG�LQYRNHV�WKH�PDLQ�PHQX�IRU�WKH�UHOD�
WLYH�FXUVRU�IXQFWLRQ��7KLV�PHQX�LV�VLPLODU�WR�WKH
PDLQ�PHQX�IRU�WKH�PDLQ�FXUVRU��$OO�VHDUFKHV
LQLWLDWHG�IURP�WKLV�PHQX�ZLOO�EH�SHUIRUPHG�UHODWLYH
WR�WKH�YDOXH�DW�WKH�FXUUHQW�PDLQ�FXUVRU�SRVLWLRQ��RU
WR�WKH�SHDN�YDOXH�IRU�WKH�FKDQQHO�VHOHFWHG��)LJXUH���
����,Q�WKH�'7)�PRGH��0,1�DQG�0$;�VHDUFK�DUH�RS�
HUDWLRQDO�

%$1'�
:,'7+�
&XUVRU
6HDUFK�
)XQFWLRQ

6HOHFWLQJ�WKH�BANDWIDTH�FXUVRU�VHDUFK�W\SH�IURP
WKH�FXUVRU�VXEPHQXV�ZLOO�VHW�XS�WKH����;;$�WR�SHU�
IRUP�EDQGZLGWK�PHDVXUHPHQWV��7KH�VHDUFK�YDOXH
�DEVROXWH�RU�UHODWLYH��PXVW�EH�VSHFLILHG��LQ�G%��DV
SDUW�RI�WKH�PHQX�VHOHFWLRQ��$Q�H[DPSOH�RI�WKLV�W\SH
RI�PHDVXUHPHQW�LV�VKRZQ�LQ�)LJXUH������

5(3($7
65&+�
&XUVRU��
2SHUDWLRQ

6HOHFWLQJ�5(3($7�65&+�($&+�6:((3�IURP
WKH�FXUVRU�VXEPHQXV�ZLOO�FDXVH�WKH����;;$�WR�UHDF�
TXLUH�WKH�VHDUFK�SRVLWLRQ�DIWHU�HDFK�IUHTXHQF\
VZHHS��6RPH�IURQW�SDQHO�NH\V�GLVDEOH�VHDUFK�XS�
GDWHV��$�&85625�65&+�$&7,9(�GLVSOD\�LQGLFDWRU
LV�YLVLEOH�ZKHQ�5(3($7�65&+�($&+�6:((3�LV
DFWLYH�

Search
Range

Search
Value

1. Set cursor within the desired
   Search Range that includes
   the Search Value.

2. Select Cursor menu options
   for BANDWIDTH type Search
   (enter Search Value as indicated).
   Two cursors will diverge to indicate
   bandwidth measurement.

)LJXUH������ G%�6HDUFK�¦�%DQGZLGWK�0HDVXUHPHQW

FRONT PANEL CURSOR
OPERATION KEY-GROUP 
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���� HARD COPY 
KEY GROUP

7KH�Hard Copy�NH\�JURXS�LV�VKRZQ�LQ�)LJXUH�������7KH�PDLQ�PHQXV
DQG�VXEPHQXV�DVVRFLDWHG�ZLWK�WKHVH�NH\V�DUH�GHVFULEHG�LQ�&KDSWHU���
)LJXUH�����

127(
%HIRUH�GDWD�FDQ�EH�VHQW�WR�DQ�H[WHUQDO�SORW�
WHU��WKH����;;$�*3,%�LQWHUIDFH�PXVW�EH�VHW
WR�WKH�3ORWWHU�0RGH��VHH�)LJXUH�������,Q�WKLV
PRGH�RI�RSHUDWLRQ��RQO\�WKH����;;$�DQG
SORWWHU�PD\�EH�FRQQHFWHG�WR�WKH�*3,%��UHIHU
WR�&KDSWHU����

Menu�.H\ 'LVSOD\V�RQH�RI�WZR�PDLQ�PHQXV�WKDW�HQDEOH�\RX�WR�VH�
OHFW�WKH�W\SH�RI�KDUG�FRS\�RXWSXW�WKDW�LV�SURGXFHG�IURP
WKH�PHDVXUHPHQW�GDWD��7KHVH�PHQXV�FRQILJXUH�WKH
���;;$�WR�RXWSXW�GDWD�WR�HLWKHU�D�SULQWHU�RU�D�SORWWHU
�)LJXUH�������7KH�SULQWHU�RXWSXW�PD\�EH�HLWKHU�D�WDEX�
ODU�SULQWRXW�RI�WKH�PHDVXUHPHQW�GDWD��D�§SORW¨�RI�WKH
VFUHHQ�GLVSOD\��RU�ERWK��)LJXUHV������WKUX�������

(LWKHU�PHQX�PD\�EH�DFFHVVHG�IURP�WKH�RWKHU��ERWK
W\SHV�RI�KDUG�FRS\�RXWSXW�PD\�EH�GHILQHG�EHIRUH�RXW�
SXW�EHJLQV��7KH�Printer�DQG�Plotter�/('V�LQGLFDWH
ZKLFK�KDUG�FRS\�RXWSXW�GHYLFH�KDV�EHHQ�GHILQHG�
7KH�RXWSXW�RSWLRQV�DYDLODEOH�IURP�WKHVH�PHQXV�DUH�

3ULQW�WKH�VFUHHQ�PHDVXUHPHQW�GLVSOD\�RQ�D
SULQWHU�
3ULQW�D�WDEXODWLRQ�RI�WKH�PHDVXUHPHQW�YDOXHV
�SULQWHU�RQO\��
3ULQW�PHDVXUHPHQW�GDWD�DW�IUHTXHQF\�PDUNHUV
RQO\�
3ULQW�PHDVXUHPHQW�OLPLW�YDOXHV�LQ�WDEXODWHG
IRUP��SULQWHU�RQO\��
3ORW�VFUHHQ�PHDVXUHPHQW�GLVSOD\�RQ�D�SORWWHU�

HARD COPY FRONT PANEL
KEY-GROUP OPERATION

Printer

Plotter

Menu Start Stop

Hard Copy

)LJXUH������ +DUG�&RS\�.H\�*URXS
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3ORW�JUDWLFXOH�OLQHV��FXUVRU�LQIRUPDWLRQ��WLWOHV�
RU�PHDVXUHPHQW�WUDFHV��IURP�WKH�VFUHHQ�GLV�
SOD\�VHSDUDWHO\�

7KH�PDLQ�PHQXV�DQG�VXEPHQXV�DUH�H[SODLQHG�LQ
)LJXUH������([DPSOHV�RI�KDUG�FRS\�SULQW�RXWV�DUH
VKRZQ�LQ�)LJXUH������WKURXJK������

Printer/Plotter
,QGLFDWRUV

:KHQ�OLW��WKHVH�/('�LQGLFDWRUV�GHVLJQDWH�ZKLFK
W\SH�RI�KDUG�FRS\�RXWSXW�WKH����;;$�LV�VHW�XS�WR
SURGXFH�

Start�.H\ )UHH]HV�WKH�GLVSOD\HG�GDWD�DQG�ORDGV�WKH�SULQWHU�RU
SORWWHU�EXIIHU�ZLWK�WKH�PHDVXUHPHQW�GDWD��:KHQ�GDWD
WUDQVIHU�LV�FRPSOHWH��WKH�RXWSXW�GHYLFH�VWDUWV�SULQWLQJ
RU�SORWWLQJ�DQG�WKH����;;$�LV�DJDLQ�XVDEOH�IRU�PHDV�
XUHPHQWV��7KH�W\SH�RI�KDUG�FRS\�SURGXFHG�LV�GHWHU�
PLQHG�E\�WKH�ODVW�PRINTER/PLOTTER Menu�RSWLRQV
VHOHFWHG�

:KHQ�SORWWHU�RXWSXW�LV�XVHG��3ORW�3URJUHVV�0HV�
VDJHV�WKDW�LQGLFDWH�QRUPDO�DQG�DEQRUPDO�SORWWHU
FRQGLWLRQV�DUH�GLVSOD\HG�LQ�WKH�PHQX�DUHD�DW�WKH
ULJKW�VLGH�RI�WKH�VFUHHQ��3ORW�SURJUHVV�PHVVDJHV�DUH
WUDQVLHQW���WKH\�DUH�RQO\�GLVSOD\HG�PRPHQWDULO\�
7KH�PHQX�DUHD�UHWXUQV�WR�WKH�SUHYLRXV�GLVSOD\
ZKHQ�WKH�RXWSXW�GDWD�WUDQVIHU�LV�FRPSOHWHG��7KHVH
PHVVDJHV�DUH�OLVWHG�LQ�7DEOH������SDJH������

Stop�.H\� 6WRSV�+DUG�FRS\�RXWSXW�RSHUDWLRQ��,I�RXWSXW�LV�WR
SULQWHU��VWRS�PD\�EH�GHOD\HG��GHSHQGLQJ�RQ�VL]H�RI
SULQWHU�EXIIHU��LI�DQ\���,I�WR�SORWWHU��WKH�FXUUHQW�GDWD
VWULQJ�LV�SORWWHG�DQG�WKH�SORWWHU�LV�OHIW�LQ�D�UHVHW�VWDWH�

,I�ERWK�KDUGFRS\�RXWSXW�GHYLFHV�DUH�DFWLYH��RQO\�WKH
GHYLFH�LQGLFDWHG�E\�WKH�/('V�ZLOO�EH�VWRSSHG��7R
VWRS�WKH�RWKHU�GHYLFH��VHOHFW�WKH�DSSURSULDWH�KDUG
FRS\�PDLQ�PHQX�WKHQ�SUHVV�Stop�

FRONT PANEL HARD COPY
OPERATION KEY-GROUP 
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Plot Progress 
Message

Plot Progress Plotter Condition

PLEASE WAIT

LOADING
PLOT BUFFER

PLOTTER TYPE
 {Model No.}

Normal Normal

PLOTTER
NOT READY

Error Plotter needs to be re-initialized
(on/off or replace paper); or, 
no paper condition; or,
PAPER UNCLAMPED ERROR.

HARDCOPY
FAILED

Error Plot Stop command issued; or,
plotter disconnected  or
plotter stopped during plot

PLEASE WAIT

LOADING
PLOT BUFFER

Error Plotter disconnected; or,
plotter GPIB interface problem

Then ↓

PLOTTER
NOT READY

(Error)

7DEOH����� 3ORW�3URJUHVV�0HVVDJHV

HARD COPY FRONT PANEL
KEY-GROUP OPERATION
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���� ENHANCEMENT 
KEY GROUP

7KH�Enhancement�NH\V�DQG�LQGLFDWRUV�DUH�VKRZQ�LQ�)LJXUH�������7KH
PHQXV�LQYRNHG�E\�WKH�NH\V�LQ�WKLV�JURXS�DUH�VKRZQ�LQ�)LJXUH������7KH
XVDJH�DQG�RSHUDWLRQ�RI�WKHVH�PHQXV�DUH�IXUWKHU�GHVFULEHG�EHORZ�

Averaging
.H\��
,QGLFDWRUV
DQG�0HQX

'LVSOD\V�D�PHQX�WKDW�DOORZV�\RX�WR�VHOHFW�GDWD�DYHUDJ�
LQJ�RYHU���WR�����VXFFHVVLYH�VZHHSV��'DWD�DYHUDJLQJ
FDQ�EH�VHOHFWHG�IRU�PHDVXUHPHQW�FKDQQHO���RU����RU
ERWK��:KHQ�D�FKDQQHO�VHOHFWLRQ�LV�PDGH��WKH�Channel
1�DQG�RU�Channel 2�/('�LQGLFDWRU�QH[W�WR�WKH�Aver-
aging�NH\�ZLOO�EH�OLW�DFFRUGLQJO\�

7KLV�IRUP�RI�GDWD�VPRRWKLQJ�UHWDLQV�PHDVXUHPHQW
EDQGZLGWK��EXW�UHTXLUHV�PRUH�WLPH�WR�JHQHUDWH�WKH
PHDVXUHPHQW�GDWD�DQG�GLVSOD\��,W�LV�DQ�HIIHFWLYH
PHWKRG�RI�UHGXFLQJ�WKH�HIIHFWV�RI�UDQGRP�W\SH�QRLVH
LQ�WKH�PHDVXUHPHQW�GDWD�

Smoothing
.H\��,QGLFD�
WRUV�DQG
0HQX

'LVSOD\V�D�PHQX�WKDW�DOORZV�ILYH�OHYHOV�RI�WUDFH
VPRRWKLQJ�ILOWHULQJ�WR�EH�VHOHFWHG�IRU�WKH�FKDQQHO�V��VH�
OHFWHG��)LJXUH�������7KLV�IRUP�RI�GDWD�VPRRWKLQJ�UH�
GXFHV�WKH�HIIHFWLYH�EDQGZLGWK�RI�WKH�PHDVXUHPHQW
GLVSOD\�V\VWHP�DQG�UHTXLUHV�VRPH�H[WUD�WLPH��KRZ�
HYHU��WKH�GLVSOD\�LV�FRUUHFW�DIWHU�MXVW�RQH�VZHHS�

6PRRWKLQJ
0RGH�
6HOHFWLRQ

6HOHFWLRQ�RI�WKH�PHDVXUHPHQW�FKDQQHO�V��DFWHG�RQ
E\��WKH�SMOOTHING VXEPHQX�VHOHFWLRQV�LV�GRQH
IURP�WKH�ANALYZER�FRQILJXUDWLRQ�VXEPHQX��ZKLFK
LV�LQYRNHG�IURP�WKH�System Menu�.H\�PDLQ�PHQX
�)LJXUH�������7KH�ANALYZER�VXEPHQX�DOORZV�\RX
WR�VHW�IRU�COUPLED�VPRRWKLQJ��L�H���PHDVXUHPHQW
&KDQQHOV���DQG����DUH�VHW�WR�WKH�VDPH�GDWD�VPRRWK�
LQJ�OHYHO���RU�INDEPENDENT�VPRRWKLQJ��L�H���PHDV�
XUHPHQW�FKDQQHOV�PD\�EH�VHW�WR�GLIIHUHQW�OHYHOV��
:KHQ�D�FKDQQHO�VHOHFWLRQ�LV�PDGH��WKH�Channel 1
DQG�RU�Channel 2�/('�LQGLFDWRU�QH[W�WR�WKH�Smooth-
ing�NH\�ZLOO�EH�OLW�DFFRUGLQJO\�

Enhancement

Averaging
Ch 1

Ch 2

Smoothing

)LJXUH������ Enhancement�.H\
*URXS�.H\V

FRONT PANEL ENHANCEMENT
OPERATION KEY-GROUP 

541XXA OM 3-25



���� DISK DRIVE 7KH�GLVN�GULYH�DFFRPRGDWHV�����LQFK���+'�������0%���06�'26�FRPSDW�
LEOH�IORSS\�GLVNV��,W�SURYLGHV�IRU�VDYLQJ�LQVWUXPHQW�VHWXSV�DQG�WUDFH�GDWD
WR�GLVN�LQ�D�VWDQGDUG�VSUHDGVKHHW�IRUPDW��7KLV�ZLOO�DOORZ�GDWD�WR�EH�UHDG
LQWR�VSUHDGVKHHW�DSSOLFDWLRQV�IRU�SURFHVVLQJ�XVLQJ�D�VWDQGDUG�WHPSODWH��

'DWD�)RUPDW )LHOG�QDPHV�RU�FRGHV�GR�QRW�FRQWDLQ�VSDFHV��DV�VRPH
VSUHDGVKHHW�DSSOLFDWLRQ�GR�QRW�UHFRJQL]H�VSDFHV�DV
YDOLG�ILHOG�QDPH�FKDUDFWHUV��7KH�IRUPDW�VXSSRUWV�XS
WR�WZR�URZV�RI�XS�WR�����GDWD�SRLQWV��WRJHWKHU�ZLWK
IUHTXHQF\�LQIRUPDWLRQ��$OO�GDWD�LV�LQ�EDVH�XQLWV��VHF�
RQGV��+]��G%�RU�G%P��9��HWF����

6SDFH�LV�SURYLGHG�DW�WKH�WRS�DQG�OHIW�RI�WKH�VSUHDG�
VKHHW�IRU�XVHU�IRUPDWWLQJ�¦���URZV�DQG���FROXPQV�
5RZ����FRQWDLQV�VWDWXV�LQIRUPDWLRQ���LQFOXGLQJ
GDWH�WLPH��VHULDO�QXPEHU��SDUW�QXPEHU�DQG�DOO�RWKHU
LQIRUPDWLRQ�WKDW�FXUUHQWO\�DSSHDUV�RQ�D�KDUGFRS\
SULQW��7KH�GDWH�LQ�WKH�VSUHDGVKHHW�IRU�WUDFH�PHPRU\
LV�WKH�GDWH�WKDW�WKH�GDWD�ZDV�VDYHG��7KH�GDWH�WKDW
WKH�ILOH�ZDV�FUHDWHG�LV�DWWDFKHG�WR�WKH�ILOH�DQG�FDQ
EH�VHHQ�LQ�WKH�'26�GLUHFWRU\�

���� WARNING/ERROR
MESSAGES

,I�DQ�XQXVXDO�FRQGLWLRQ�LV�GHWHFWHG�GXULQJ�LQVWUXPHQW�RSHUDWLRQ��D�ZDUQ�
LQJ�RU�HUURU�PHVVDJH�ZLOO�EH�GLVSOD\HG�LQ�WKH�ORZHU�FRUQHU�RI�WKH�VFUHHQ
GLVSOD\��7KHVH�ZDUQLQJ�HUURU�PHVVDJHV�DUH�OLVWHG�DQG�GHVFULEHG�LQ�$SSHQ�
GL[�%��7DEOH�%����6XJJHVWHG�UHPHGLDO�DFWLRQ�LV�LQFOXGHG�IRU�HDFK�PHVVDJH�

���� REAR PANEL
CONNECTORS

7KH�ORFDWLRQV�RI�WKH����;;$�UHDU�SDQHO�FRQQHFWRUV�DUH�VKRZQ�LQ�$SSHQ�
GL[�%��)LJXUH�%����7KH�UHDU�SDQHO�FRQWDLQV�WKH�OLQH�YROWDJH�PRGXOH��PXOWL�
SLQ�*3,%�DQG�SULQWHU�FRQQHFWRUV��DQG�DGGLWLRQDO�%1&�W\SH�LQSXW�RXWSXW
FRQQHFWRUV��6HWXS�RI�WKH�OLQH�YROWDJH�PRGXOH�DQG�FRQQHFWLRQ�WR�WKH�*3,%
FRQQHFWRU�DUH�GHVFULEHG�LQ�&KDSWHU����7KH�FKDUDFWHULVWLFV�RI�WKH�Parallel
Printer Interface��Horizontal Output��DQG�RSWLRQDO�External ALC Input�FRQ�
QHFWRUV�DUH�DOVR�GHVFULEHG�LQ�)LJXUH�%����

DISK FRONT PANEL
DRIVE OPERATION
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)LJXUH������ ([DPSOH�RI�+DUG�&RS\�3ULQWRXW

FRONT PANEL HARD COPY
OPERATION PRINTOUT (EXAMPLE) 
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Chapter 4
Front Panel Menus

��� INTRODUCTION 7KLV�FKDSWHU�SURYLGHV�IORZFKDUWV�VKRZLQJ�WKH�IURQW�SDQHO�NH\�PHQXªV
KLHUDUFKLFDO�VWUXFWXUH��DORQJ�ZLWK�GHVFULSWLYH�WH[W�IRU�PHQX�RSWLRQV�

��� ORGANIZATION )LJXUH������IDFLQJ�SDJH���VKRZV�WKH����;;$�IURQW�SDQHO�LQGH[HG�WR�DV�
VLVW�LQ�ORFDWLQJ�WKH�ILJXUH�QXPEHUV�LQ�ZKLFK�DVVRFLDWHG�PHQXV�DUH�IORZ�
FKDUWHG�DQG�GHVFULEHG��7KH�IORZFKDUWV�DUH�DOVR�LQGH[HG�LQ�WKH�WDEOH�EH�
ORZ�

Key Group Name Figure Number Number of Sheets

Network Analyzer 4-2 2

Source 4-3 1

Cursor 4-4 1

Hard Copy 4-5 1

Enhancement 4-6 1

System 4-7 3
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FRONT PANEL NETWORK ANALYZER
MENUS KEY GROUP MENUS

541XXA OM 4-5/4-6

OFFSET/
RESOLUTION

CHANNEL: n

OFFSET
XX.X dB

RESOLUTION
XX.X dB/DIV

PRESS SELECT
TO MOVE
TRACE AT

CURSOR TO
REF LINE

Enter desired value into menu via the
DATA ENTRY keys (or knob). Entry
specifies the dB, SWR, or ns value to be
assigned to the Reference Line for trace (n).

Enter desired value into menu display.
This value specifies the vallue (in dB,
SWR or ns) of each vertical division of 
the measurement display.

Press SELECT (with Cursor on) to
obtain the cursor menu.

LIMITS

HIGH LIMIT
+X.XX dB

ON

OFF

LOW LIMIT
+X.XX dB

ON
OFF

MAIN MENU

USE    THEN
PRESS SELECT

CHANNEL: n
LIMITS

CHANNEL: n
COMPLEX

LIMITS

ENTER HIGH
ON
OFF

ENTER LOW
ON
OFF

MAIN MENU

USE    THEN
PRESS SELECT

ON selection allows high limit line
to be specified for measurement
trace (n). Enter limit value in dB, 
SWR, or ns. OFF selection turns 
off limit function.

ON selection allows low limit line
to be specified for measuremnet
trace n. Enter limit value in dB, 
SWR, or ns. OFF selection turns
off limit function.

Designates limit line segment
(number).

Enter frequencies of the start and
stop points of the limit line
segment to be specified.

Enter high and low level limits for
segment.

Selects data entry for next limit
line segment. Start Frequency and
Level are set to current values for
currently selected segment.

Deletes the frequency and level
specifications for the limit line
segment selected.

Terminates complex limit line
specification procedure (all
segments specified).

SCREEN DISPLAY:

TESTING
FOR LIMITS

CHANNEL 1
XXXXX

CHANNEL 2
XXXXX

Starts the Calibration
Sequence; see text.

Network Analyzer

1 CHANNEL 2

Display
On/Off

Offset/
Resolution

Autoscale

Limits

Menu
Calibration

KEY GROUP

WARNING
CHANNEL: n

COMPLEX
LIMITS

OVERLAP AT
XXXX GHz

PRESS SELECT
TO CONTINUE

OR
PRESS LIMITS
TO AMMEND

NOTES:

Turns designated measurement trace
(Channel 1 or 2) on or off. Also turns on
associated reference line indicator, limit
lines, and CHANNEL indicator (LED). 

Sets screen display for the designated
measurement trace at optimum offset
and resolution values for viewing the 
measured data. 

CHANNEL: n
LIMITS MENU

SINGLE LINE
LIMITS

COMPLEX
LIMITS

TRACE MASK

TEST LIMITS
TO:                

SINGLE
    COMPLEX

USE    THEN
PRESS SELECT

CHANNEL: n
COMPLEX

(HIGH OR LOW) LIMIT

SEGMENT X

FREQUENCIES:
XX.XXXX GHz
XX.XXXX GHz

LEVEL:
X.XX dB
X.XX dB

NEXT SEGMENT

CLEAR

DONE

11

2

A

B

D

B

2

6

7

7

2

2

*

If Fill Limit
Array Violation:

8

4

4

2

A

1

2

3

4

5

6

7

8

9

0

*

Corresponding Key functions for Channel 1 and Channel 2 
are identical.

Displays Selected Measurement Trace (Channel 1 or 2)

Displays currently selected Input Connector.

PASS/FAIL message displayed here. If fail, frequency 
is also displayed.

Ratio not used for Power measurements.

Only displayed when Cursor is on.

Or SWR value.

Displayed on right side of measurement screen.

Alternate presentation: ">" and "<" mark reference line position.

These selections will not be presented for 541XXA's without Input R

All frequency information displayed by these menus is in MHz for
Models 54107/09/11. It is displayed in GHz for all other models.

CHANNEL: 1
MASK MENU

STORE TRACE
TO MASK

MASK
ON
OFF

USE    THEN
PRESS SELECT

NEW MASK
DATA LOADED

CHANNEL X

C
(Sheet 3) (Sheet 3)
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FRONT PANEL NETWORK ANALYZER 
MENUS GROUP MENUS

541XXA OM 4-7/4-8

CHANNEL 1
INPUT: A

TRANSMISSION

RETURN LOSS

PRECISION RL

REL G/DELAY

SWR

POWER

DTF/DB

DTF/SWR

VIEW CAL

SELECT INPUT

TRACE MEMORY

MORE

USE     THEN
PRESS SELECT

CALIBRATION
RANGE IS:
  XX.XXXX GHz
TO:
  XX.XXXX GHz

     PERFORM
  CALIBRATION

INSTRUCTIONS

USE     THEN
PRESS SELECT

DTF
CALIBRATION

SET MEDIUM
WAVE XXXX
XXXX INPUT

RANGE            
XX.XX       

COAX LENGTH
   X.XX m

DTF SETUP

DATA POINTS
   256
   512
   1024   

EXIT DTF

DTF MENU
INPUT: A

PRECISION
RETURN LOSS

 SET FORMAT
    FINAL
    TUNING

   USE     THEN
PRESS SELECT

DTF MEDIUM
WAVE XXXX
XXXX INPUT

SET MODE
  COAX                
  WAVEGUIDE
  COAX+GUIDE

GUIDE LIST

  ENTER NEW
  WAVEGUIDE

COAX LIST

  ENTER NEW
       COAX

   PREVIOUS
       MENU

CONNECT
TERMINATION
TO 3 dB PAD

PRESS SELECT
TO CONTINUE

SET MEDIUM
COAX XXXX

RANGE            
XX.XX       

DTF SETUP

DATA POINTS
   256
   512
   1024   

EXIT DTF

DTF MENU
INPUT: A

DTF SETUP

    SET DTF
ZOOM LIMITS

START
  XX.XX m

STOP
  XX.XX m

SIDELOBES:
  LOW
  NORMAL

LOSS OFFSET:
   XX.XX dB

MAIN MENU

DETAIL NEW
WAVEGUIDE

           NAME
XXXXX

F1:
  XX.XXXX GHz

F1/2:
  XX.XXXX GHz

cutoff Freq:
  XX.XXXX GHz

Loss:
  X.XX dBm

    PREVIOUS
        MENU

TITLE ENTRY
XXXXXXX

ABCDEFGHIJKL    
MNOPQRSTUVWX
YZ 0123456789      
#( ) +- . , / < > ?     

CLR  DEL  DONE 

USE KNOB TO
SELECT TEXT
PRESS ENTER

OR SELECT

PREVIOUS
MENU

DETAIL NEW
COAX TYPE

           NAME
XXXXX

PROPAGATION
    VELOCITY
X.XX

LOSS
   X.XX dB/m

    PREVIOUS
        MENU

   USE     THEN
PRESS SELECT

DTF MEDIUM
WAVE XXXX

SET MODE
  COAX                
  WAVEGUIDE
  COAX+GUIDE

GUIDE LIST

   ENTER NEW
   WAVEGUIDE

F1:
  XX.XXXX GHz

F2:
  XX.XXXX GHz

cutoff Freq:
  XX.XXXX GHz

Loss:
  X.XX dB/m

Used to measure 
and calibrate precision 
devices (e.g., Terminations, 
Attenuators, and Adapters). 
Requires Offset 
SWR Autotester.

Mathematically 
computes 
the return loss 
from the raw 
ripple data.

Enter approximate length
 of transmission line in 
meters or feet. Meter or feet 
selection is accessed 
under SYSTEM SETUP 
after pressing the 
SYSTEM MENU key.

Select the number of 
data points.  The 1024 
selection provides better 
distance resolution in the 
final plot but requires longer 
calibration and measurement 
times.  You might run the first 
test using 256 data points, 
then rerun the measurement 
using a higher resolution if 
you determine from the plot 
that it is needed.

Lets you zoom in on 
an area of interest.
Enter the points (in feet 
or meters) where you 
want to start and stop 
the zoom action. If the 
range is altered, the 
STOP distance will 
change accordingly.

Choose the type of side 
lobe reduction algorithm 
that the 541XXA will use 
to process the DTF 
measurement data. 
This process suppresses 
sidelobe data that may 
mask small reflections.

Offsets return loss by fixed 
amounts to account for 
known losses (e.g. attenuators)

DTF MEDIUM
COAX XXXX

SET MODE
  COAX                
  WAVEGUIDE
  COAX+GUIDE

COAX LIST

  ENTER NEW
       COAX

PROPAGATION
   VELOCITY

LOSS:
  X.XX dB/m

Menu when 
COAX+GUIDE
is selected

Indicates frequencies
over which the DTF
calibration and
measurements
will be performed.

To Instruction Sheet

ENTER
FREQUENCY
LIMITS FOR

DTF

START MODE
XX.XXXX GHz

STOP BELOW
XX.XXXX GHz

FREQUENCY
MENU

DTF MODE

To delete a previously entered coaxial or waveguide entry,
1. Highlight the entry, then press the Select key.
2. Choose the ENTER NEW COAX or ENTER NEW WAVEGUIDE option.
3. Highlight the name in the next entry to appear and press Clear key.

NOTE:

Use this selection when
transmission is a hydrid
consisting of waveguide
with a coax input.

Frequencies must 
be entered such that 
cutoff Freq is less 
than F1 Freq and F1 
is less than F2 Freq 
(cutoff Freq <F1<F2) 
at all times. Also the 
F2-to-cutoff Freq 
range must be within 
the range of the 
541XXA model. 

Alternative menus depending on selection of Medium type

                          NOTE:
In addition to being able to add and 
edit the lists of waveguide and coaxial 
transmission lines, you may also access 
these files directly and make changes. 
These files (COAX.LST and WVGD.LST) 
are available in ASCII text format on the 
541XXA System Diskette. They can be 
edited with DOS text editor, such as 
EDIT.COM that is available from within 
MS-DOS 5.0 and above. Do not edit the 
files using a word processor. It will 
introduce coding that will corrupt 
these two *.LST files.

Fixed types may not 
be altered; however, 
they may be used to 
create a new type 
(e.g. , POLYE1). 
This new type may 
then be modified.

Limits the frequencies used when 
performing DTF measurements, 
e.g., to avoid specific bands. 
This may restrict the available 
display resolution at small 
distance ranges.

                        NOTE
To modify a frequency range, press 
the Frequency key after selecting DTF. 
This displays the "FREQUENCY MENU 
DTF MODE" menu options.

Name
1. WR15
2. WR14
3. WR13

F1
7.0500GHz
5.8500GHz
4.9000GHz

F2
10.0000GHz
8.2000GHz
7.0500GHz

cutoff Freq
5.259GHz
4.3010GHz
3.711GHz

Loss
0.12dB/m
0.07dB/m
0.09dB/m

USE     THEN
PRESS SELECT

LIST OF DEFINED WAVEGUIDE TYPELIST OF DEFINED COAX TYPE

USE      THEN
PRESS SELECT

1. POLYE
2. AIR
3. TEFL
4. MTEFL

0.64
1.00
0.69
0.76

0.00 dB/m
0.00 dB/m
0.00 dB/m
0.00 dB/m

Name Propagation Velocity Loss

Displays "row" 
ripple data on the 
541XXA screen.

                          NOTE:
To obtain the "CALIBRATION MENU"
press the Calibration key after 
selecting DTF.

Enter length of the coax
input line to the waveguide 
transmission line.

To title entry
(see below)

Enters a new 
waveguide line to 
the WAVEGUIDE LIST.

Enters a new coax
into the coax listSee Chapter 6 for 

additional menus

E

E

E

                          NOTE:
User can enter additional transmission
line names and parameters.
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MENU
C

CHANNEL: 1
INPUT: B

TRANSMISSION

RETURN LOSS

PRECISION RL

REL G/ DELAY

SWR

POWER

DTF/DB

DTF/SWR

SELECT INPUT

TRACE MEMORY

MORE

USE    THEN
PRESS SELECT

3

Turns on reference line indicator for
measurement trace (n). and allows vertical
position to be adjusted.

Turns off reference line for trace (n).

Adjusts vertical position of reference line for trace (n). 

NOTES:

Displays current measurement trace (n)
without Active Trace Memory applied.

Displays currently stored Active Trace
Memory for trace (n).

Displays current measurement trace (n)
with Active Trace Memory subtracted. 

CHANNEL: n
TRACE MEMORY

VIEW
TRACE DATA

VIEW
TRACE MEMORY

VIEW
(DATA-MEM)

TRACE MEMORY
STORAGE MENU

USE    THEN
PRESS SELECT

2

CHANNEL: n
REFERENCE

LINE

ON
OFF

USE KNOB
TO ADJUST
POSITION

PRESS CLEAR
WHEN

FINISHED

2

9

Configures measurement trace (n) for Transmission 
measurement.

Configures measurement trace (n) for Return Loss 
measurement.

(Sheet 2)

Configures measurement trace for Relative Group Delay

Configures measurement trace (n) for SWR (Standing-Wave Ratio) measurement.

Configures measurement trace (n) for Power measurement.

1

2

3

4

5

6

7

8

9

0

*

Corresponding Key functions for Channel 1 and Channel 2 
are identical.

Displays Selected Measurement Trace (Channel 1 or 2)

Displays currently selected Input Connector.

PASS/FAIL message displayed here. If fail, frequency 
is also displayed.

Ratio not used for Power measurements.

Only displayed when Cursor is on.

Or SWR value.

Displayed on right side of measurement screen.

Alternate presentation: ">" and "<" mark reference line position.

These selections will not be presented for 541XXA's without Input R

All frequency information displayed by these menus is in MHz for
Models 54107/09/11. It is displayed in GHz for all other models.

Connects signal from the input connector to the
measurement trace (n).

Connects signal from the input B connector to
the measurement trace (n).

Connects signal from the input R connector to
the measurement trace (n). 

Subtracts the signal from the input R from the signal from 
the input A (logarithmically). The resultant signal is displayed 
on the measurement trace (n).

Same as above, using the signal from the
input B connector. 

CHANNEL: n
SELECT INPUT

NON-RATIO
A
B
R

RATIO:
A/R
B/R

USE    THEN
PRESS SELECT

Loads Active Trace Memory for
trace (n) with:

1 Current measurement data

2 Current High Limit data

3 Current Low Limit data 

2

0

2

5
0

CHANNEL: n
TRACE MEMORY
STORAGE MENU

LOAD
TRACE MEMORY

WITH

TRACE DATA

ACTIVE
HIGH LIMIT

ACTIVE
LOW LIMIT

USE    THEN
PRESS SELECT

Displays Calibration Data for measurement
channel associated with measurement trace (n).

CHANNEL: 2
INPUT: B

TRANSMISSION

RETURN LOSS

PRECISION RL

REL G/ DELAY

SWR

POWER

VIEW CAL

SELECT INPUT

TRACE MEMORY

REF LINE

USE    THEN
PRESS SELECT

3

MENU
D

VIEW CAL

REF LINE

F        (Sheet 2)

Displays Calibration Data for measurement
channel associated with measurement trace (n).
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Source

INTERNAL

EXTERNAL

Frequency

Markers
Alternate
Sweep

Output
Power

Leveling RF

Turns the frequency
source RF Output
power on and off;
see text.  

Press Key and use Keypad or Data Entry
knob to enter the desired frequency source 
RF Output power (in dBm). Value will be 
displayed at bottom of screen display. 

Selects between the internal
power detector and external

power detector to be used
with the RF output leveling

circuits (see text).

MARKERS 1-4 MARKERS 5-8

 

 M5: 10.0000
  1: +2.22dB
  2: +2.31dB

 M6: --OFF--

 M7: --OFF--

 M8: --OFF--

Enter desired marker
frequency with Data
Entry knob. Data at
marker frequency will
be displayed for both
channels (if on).

Press SELECT key
to toggle Active
Marker On/Off.

FREQUENCY

Enter the sweep Start Frequency
in GHz (or MHz).

Enter the sweep Stop Frequency
in GHz.

Enter the sweep Start Frequency
in GHz for Alternate Sweep.

Enter the sweep Stop Frequency
in GHz for Alternate Sweep.

Enter the sweep Center Frequency
in GHz.

Enter the Sweep Width in GHz.

Enter the sweep Center Frequency
in GHz for Alternate Sweep.

Enter the Sweep Width in GHz
of Alternate Sweep.

Use MENU UP/DOWN
and SELECT keys to
select marker M1-M8

as Active Marker.

If Alternate Sweep mode previously selected

If Center/Width frequency entry previously selected

CHAN 1 trace in Alternate Sweep mode (Main Sweep)

CHAN 2 trace

All frequency information displayed by these menus is in MHz 
for Models 54107/09/11. It is displayed in GHz for all other models.

If in Alternate Sweep, only values for CHAN 1 will be displayed.

 M4: 11.1000
1: -5.66dB
2: -5.67dB

 M1:  8.1000
  1: -8.25dB
  2: +1.31dB

 M2:  9.1000
  1: -6.40dB
  2: +3.21dB
 M3: -- OFF-

MARKERS

FREQUENCY
MENU

START:
XX.XXXX GHz

STOP:
XX.XXXX GHz

PRESS SELECT
FOR

CENTER/WIDTH

FREQUENCY
MENU

CENTER:
XX.XXXX GHz

WIDTH:
XX.XXXX GHz

PRESS SELECT
FOR

START/STOP

FREQUENCY
MENU

START:
XX.XXXX GHz

STOP:
XX.XXXX GHz

ALT START:
XX.XXXX GHz

ALT STOP:
XX.XXXX GHz

PRESS SELECT
FOR

CENTER/WIDTH

FREQUENCY
MENU

CENTER:
XX.XXXX GHz

WIDTH:
XX.XXXX GHz

ALT CENTER:
XX.XXXX GHz

ALT WIDTH:
XX.XXXX GHz

PRESS SELECT
FOR

START/STOP

KEY GROUP

INTERNAL
LEVELING
selected 

EXTERNAL
LEVELING

CONNECT
EXTERNAL
LEVELING

DETECTOR

PRESS SELECT
WHEN READY

EXTERNAL
LEVELING
PASSED

Returns to previous
operating mode. 

Connect output of external
detector to rear panel
EXTERNAL ALC input
connector (see text).  

Message displayed briefly

Enter the desired frequency 
source RF Output power level. 

EXTERNAL
LEVELING
PASSED

Returns to previous
operating mode. 

Message displayed briefly

EXTERNAL
Selected

ALTERNATE
SWEEP

If in DTF mode

If "SECURE MODE" Active

FREQUENCY
MENU

SECURE MODE
ACTIVE

USE RESET
TO RESTORE

FREQ DISPLAY

SECURE MODE

1

2

3

4

5

5
3

4

A

POWER LEVEL
MENU

SET EXTERNAL
LEVELING

POWER

XX.X

MAY NEED
RESCALING

PRESS SELECT
TO RESCALE
EXTERNAL
DETECTOR

D

MARKERS 5-8

PRESS SELECT
FOR ON/OFF

MARKERS 1-4

PRESS SELECT
FOR ON/OFF

*

* *

CA

If "SECURE MODE" Active

3

4

55

5

2

B
CB

2

1

EXTERNAL
LEVELING
selected 

D

5

FREQUENCY
MENU

DTF MODE

ENTER
FREQUENCY
LIMITS FOR

DTF

START ABOVE:
XXXX.XXX GHz

STOP BELOW:
XXXX.XXX GHz

E

E

6

6

)LJXUH����� 6RXUFH�.H\�*URXS�0HQXV

I I I  FRONT PANEL SOURCE
 OPERATION KEY GROUP MENUS

541XXA OM 4-11/4-12



Moves the cursor to the maximum value of 
the measurement trace data.

Moves the cursor to the minimum value of 
the measurement trace data.

Moves the cursor to the next frequency marker.

Moves the cursor to the active frequency marker.

Initiates the cursor search function defined by 
the Setup menu      . The search value 
(absolute or relative       ) is indicated along 
with the search type.    

Amplitude readout at main cursor position for Trace 1.

Amplitude readout at main cursor position for Trace 2.

Frequency at main cursor position.

Frequency of alternate sweep at main cursor position.

RelativeOn/Off

Cursor

KEY GROUP

CURSOR

1: XX.XXdB
2: XX.XXdB

XX.XXXXGHz
(XX.XXXXGHz)

PRESS SELECT
FOR

CURSOR MENU

CHANNEL 1
MOVE CURSOR

TO

MAXIMUM

MINIMUM

NEXT MKR

ACTIVE MKR

dB SEARCH
X.XX dBr L

SETUP

OPTIONS

SET CHAN 2

USE      THEN 
PRESS SELECT

CURSOR
OPTIONS

CHANNEL 1

SEARCH FOR
MIN-MAX

XX.X dB L
FORM MAX

REPEAT SRCH
EACH SWEEP

MAIN MENU

USE      THEN
PRESS SELECT

Changes Cursor operation
to opposite channel. 

Initiates a search that places active
cursor on maximum peak value and
relative cursor on minimum value.

Initiates search to value relative 
to maximum trace value. Search 
type and search value as set in 
Setup Menu.

Repeats the selected cursor search 
for each measurement sweep.    

CHANNEL 1

SEARCH VALUE
XX.XX dB

SEARCH TYPE

LEFT

RIGHT

BANDWIDTH

MAIN MENU

USE      THEN
PRESS SELECT

"RELATIVE" will be displayed here if using Relative cursor (SEARCH TYPE= Relative). 
Will be blank if using active cursor (SEARCH TYPE= absolute).

Enter the amplitude value for selected cursor search function (in dB).

Sets up a dB search to the left of the present main cursor position. Value searched 
for is the dB SEARCH value.

Sets up a dB search to right of the present main cursor position. Value searched 
for is the dB SEARCH value.

Sets up a bandwidth cursor search. Set cursor within search range before 
initiating search . (The two cursors will diverge to indicate bandwidth - see text.)    

NOTES:

Displayed only if Trace 2 is used.

Displayed only if Alternate Sweep is used.

Display channel presently selected for cursor operation.

L signifies LEFT search
R signifies RIGHT search
BW signifies Bandwidth search

"dB" signifies search to absolute dB value.  "dBr" signifies
search to value relative to current active cursor value
(setup menu) or to trace maximum value (Options menu).

Subsequent use of the "dB" search function from the
Options menu will modify this selection.

All frequency information displayed by these menus is in
MHz for Models 54107/09/11. It is displayed in GHz for all
other models.     

Amplitude readout at active (main) cursor position for Trace 1.

Amplitude readout at active (main) cursor position for Trace 2.

Frequency readout at active (main) cursor position for Trace 1.

Frequency readout at active (main) cursor position for Trace 2.

Amplitude difference between main and relative cursors for Trace 1.

Amplitude difference between main and relative cursors for Trace 2.

Frequency difference between main and relative cursors.

Frequency difference between cursors for Alternate sweep.

Select to interchange frequency positions of main and
relative cursors.

CURSOR

1: XX.XXdB
2: XX.XXdB

XX.XXXXGHz
(XX.XXXXGHz)

RELATIVE(∆)

1: XX.XXdB
2: XX.XXdB

XX.XXXXGHz
(XX.XXXXGHz)

EXCHANGE
REF↔ CURSOR

CURSOR MENU

1

2

3

4

5

6

7

7

1

7

2

1

3

3

5
6

3

4

2

1

7

1

)LJXUH����� &XUVRU�.H\�*URXS�0HQXV
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OR

Hard Copy

PRINTER

PLOTTER

Menu Start Stop

Plots the screen display on plotter

Plots only the graticule data from the screen display

Plots only the measurement trace data

Plots only  the titling data from the screen display

Plots only the cursor readout data.

DONE

Prints the measurement screen 
display on the printer.

Selects the number of data points 
to be printed per measurement 
channel − 26, 51, 101, 201, or 401.

Prints data only from the frequency
-marker measurement points.

Prints measurement limit data only.   

TITLE ENTRY
XXXXX

ABCDEFGHIJKL
MNOPQRSTUVWX

YZ 0123456789
#( ) +- . , / < > ?

CLR  DEL  DONE

USE KNOB TO
SELECT TEXT
PRESS ENTER

OR SELECT

PREVIOUS
MENU

Up to twelve characters may be entered as an identifier 
for the type of test (such as, TNSM for transmission, 
RL for return loss, PWR for power or a name for operator ID).

Present Identity string displayed here, when selected.

Up to twelve characters may be entered as an identifier 
for the device under test name.

Present Test Device string displayed here, when selected.

When Title Entry completed, press CLEAR 
(or any other menu key) to exit.   

Selected entry string displayed here.

Use knob or UP/DOWN keys to select desired character, 
then press ENTER or SELECT. Repeat as necessary 
to complete title string. Keypad keys may be used for 
numeric character entry.

Select CLR to clear entire title entry: select DEL 
to erase previous character entered; select DONE to exit.    

Starts printing/plotting operation. The type of hard copy produced is 
determined by the PRINTER/PLOTTER MENU options selected.

Stops Hard copy output operation for device indicated by LED(s). 
If output is to printer, stop is almost immediate (set text).  
If to plotter, the current data string is plotted and the plotter is left in a reset state.  

PRINTER MENU

GRAPH

TABULAR:
26 POINT
51 POINT

101 POINT
201 POINT
401 POINT

MARKERS

LIMITS

ENTER TITLES

PLOTTER MENU

USE     THEN
PRESS SELECT

KEY GROUP

PLOTTER MENU

PLOT ALL

PLOT ONLY:

      GRATICULE
TRACES
TITLE    

 CURSOR

ENTER TITLES
PRINTER MENU

USE     THEN
PRESS SELECT

 

SELECT TITLE
TO ENTER

IDENTITY
XXXXX

TEST DEVICE
XXXXX

DATE
ON

  OFF

USE     THEN
PRESS SELECT

GPIB
MODE CHANGE

WARNING:
SEE NOTE ON
REAR PANEL

SYSTEM

PLOTTER ONLY

USE     THEN
PRESS SELECT

GPIB MODE
IS SET TO
SYSTEM

PLOTTER ONLY
GPIB MODE IS

NOT SELECTED

PRESS SELECT
TO CHANGE
GPIB MODE

To GPIB Address Setup menu

GPIB Interface Set to Plotter Mode

In the GPIB PLOTTER mode of operation,
only the 541XXA and external plotter may be
connected to the GPIB.

All frequency information printed or plotted by
models 54107/09/11 is in MHz. For all other models, 
it is printed/plotted in GHz.   

1

2

GPIB Interface NOT Set to Plotter Mode

*

1

2

)LJXUH����� +DUG�&RS\�.H\�*URXS�0HQXV
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Enchancement

CHANNEL 1
Averaging Smoothing

CHANNEL 2

5
4
3
2
1

MAX

MIN

5
4
3
2
1

MAX

MIN

5
4
3
2
1

MAX

MIN

OFF

SET CHAN 2

USE
KEYPAD TO
SET LEVEL

USE    THEN
PRESS SELECT

OFF

SET CHAN 1

USE
KEYPAD TO
SET LEVEL

USE    THEN
PRESS SELECT

NOTES

COUPLE
CHANNELS

AVERAGING
CHANNEL 1

AVERAGING
CH1 + CH2

2 SWEEPS
4 SWEEPS
8 SWEEPS

16 SWEEPS
32 SWEEPS
64 SWEEPS

128 SWEEPS
256 SWEEPS

USE    THEN
PRESS SELECT

KEY GROUP

USE KNOB OR
KEYPAD TO
SET LEVEL

SMOOTHING
CH1 + CH2

SMOOTHING
CHANNEL 1

SMOOTHING
CHANNEL 2

Coupled or Independent as set 
by ANALYZER menu.

(See SYSTEM MENU key 
menus - Figure 3-20.)

  

To turn off Averaging from this menu, press AVERAGING key.

To turn off Smoothing from this menu, press SMOOTHING key.

Turns off Averaging for indicated channel, then exits to display mode.

Turns off Smoothing for indicated channel then exits to display mode.

SMOOTHING
MODE

COUPLED
INDEPENDNT

ANALYZER

TRACE HOLD:
CH 1

If Channel 2 previously selected

1

2

3

4

4

4
2

1

3

3

1

1

INDEPENDENT
CHANNELS

USE    THEN
PRESS SELECT

COUPLE
CHANNELS

OFF

2 SWEEPS
4 SWEEPS
8 SWEEPS

16 SWEEPS
32 SWEEPS
64 SWEEPS

128 SWEEPS
256 SWEEPS

SET CHAN 2

USE    THEN
PRESS SELECT

AVERAGING
CHANNEL 2

OFF

2 SWEEPS
4 SWEEPS
8 SWEEPS

16 SWEEPS
32 SWEEPS
64 SWEEPS

128 SWEEPS
256 SWEEPS

SET CHAN 1

* *

)LJXUH����� (QKDQFHPHQW�.H\�*URXS�0HQXV
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System
Menu

System Functions

Selects the number of 
measurement points 
(frequency source 
output frequencies) 
per measurement trace. 

Self
Test

Save/
Recall

Return
To LocalRemote

KEY GROUP
RESET MENU

RESET IS 
CONFIGURE

TO KEEP:

CAL DATA

MARKERS

LIMITS

RESET

RESET TO
FACTORY
DEFAULTS

USE    THEN
PRESS SELECT

SYSTEM
APPLICATION

SELECT   
ROUTINE:

TRACES

AMPLIFIER

TITLES

COLOR

USER SCALING

AUTOZERO

USE    THEN
PRESS SELECT

SYSTEM
MENU

DISK UTILITY

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE    THEN
PRESS SELECT

FREQUENCY
DATA POINTS

51
101
201
401

USE    THEN
PRESS SELECT

Use Data Entry Knob or 
Keypad to enter GPIB 
address for external 
GPIB controlled plotter 
(default = 8). Press
CLEAR to exit. 

AMPLIFIER
FUNCTION

START POWER
XX.X

MAX POWER
XX.X

INCREASE
POWER UNTIL

LIMITS FAIL

TITLE
FUNCTIONS

USER TITLES

STND TITLES

ENTER TITLES

USE    THEN
PRESS SELECT

Exits to GPIB Address 
Setup menu

Sets 54XXA GPIB Interface 
to PLOTTER mode. Then 
exits to plotter setup menu 
(Figure 4-5). 

ANALYZER

TRACE HOLD:
CH1
CH2

BOTH

AUX CURSOR
READOUT

YES
NO

SMOOTHING
MODE

COUPLED
INDEPENDNT

Freezes data (stops measurement)
for Channel 1 or Channel 2, or both.

Duplicates cursor readout display in 
Error Message area of screen display, 
if no error messages are displayed.

Smoothing operation set by SMOOTHING 
key menus apply to both channels. 
See Figure 4-6

Smoothing operation set by SMOOTHING 
key menus apply to Channel 1 and/or 
Channel 2 independently. 
See Figure 4-6

A

B
SET PLOTTER

ADDRESS

8

SET ADDRESS
USING KNOB
OR KEYPAD

A

B

SOURCE
OPERATION

PRESS SELECT
TO

ACTIVATE
SECURE MODE

When in SECURE MODE, all source 
frequency information displayed below 
graticule is replaced with "SECURE 
MODE ACTIVE". All other frequency 
information displays (cursor and menu 
displays for markers, limits, etc.) 
are removed. Refer to text. 
Disk Function is inhibited.

GPIB
MODE CHANGE

WARNING:
See note on
Rear Panel

SYSTEM

PLOTTER ONLY

USE    THEN
PRESS SELECT

Text Color

R0
G15
B15

CH1 Color

R15
G15
B0

CH2 Color

R15
G0
B0

Grat Color

R0
G15
B0

PRESET

AUTOZERO
MODE

ON
(default)

OFF

USE    THEN
PRESS SELECT

Turns Autozero function 
on (normal operating 
mode−see text).

Holds Autozero circuit 
correction signal of each 
active channel at current 
value. This value remains 
unchanged until function 
returned to "on" (see text).

TRACE
FUNCTIONS

CHANNEL 1

MAX HOLD
MIN HOLD
MAX MIN

CHANNEL 2

MAX HOLD
MIN HOLD
MAX MIN

CLEAR ALL

USE    THEN
PRESS SELECT

Resets the 541XXA front panel 
control settings to factory−
selected values. All previously 
saved data is erased, unless 
specifically saved.

Allows previously saved data 
to be retained during system 
reset operation (normally 
erased). One, two, or all three 
types may be retained. Not 
active for "SECURE" operating 
mode, refer to text.

Sets the initial power level of the frequency 
source for the text. The test restarts at this 
point each time test is run.

Sets the maximum allowable power level that 
will be output by the frequency source during text.

Initiates test using initial power and maximum 
power level values currently set. Test terminates 
if either Channel 1 or Channel 2 limits are reached, 
or maximum power level is reached (see text).

Causes previously defined User Titles to be used 
for screen display measurement type titles. 
If titles for both channels are currently defined, 
both will be displayed.

Reverts to standard screen display measurement 
type titles (TRANSMSSN, RETN LOSS, ETC.)

Displays submenu to define User Titles for 
Channel 1 and/or Channel 2. Submenu "IDENTIFY" 
and "TEST DEVICE" apply to Channel 1 and 
Channel 2, respectively.

Sets the color characteristics of the text, 
Channel 1 trace, Channel 2 trace, and 
graticule for the external VGA monitor 
display (Refer to Sections I and II). The 
characteristics of the display text, Channel 1 
trace, Channel 2 trace, and graticule elements 
can each be set seperately.

Each group of three selections sets the 
red, green, and blue component for the 
associated display element. A value of "0" 
designates full−off, and "15" designates full on. 
The values shown are power−on reset default values.

Resets the color display characteristics to the 
power−on reset default values.

FREQUENCY
SCALING

MULTIPLIER
n

DIVISOR
n

OFFSET
XX.XXXX GHz

SELECT
SCALING

USER
STANDARD

Captures, displays, and holds the maximum 
measurement values for Channel 1 during 
succesive sweeps."AH" is displays at the 
bottom of thescreen for all trace-hold operations.*

Captures, displays, and holds the minimum 
measurement values for Channel 1 during 
successive sweeps.

Captures, displays, and holds both maximum 
and minimum measurementvalues for Channel 1 
during successive sweeps.

Same as above, but for Channel 2.

Cancels trace-hold mode operation and 
returns to normal measurement mode. 

*Example: "AH12" displayed at bottom of 
screen when Application Trace Hold is 
Active for Channel 1 and Channel 2.

Enter integer value, from 
1 to 10 (default value = 1)

Enter integer value, from 
1 to 10 (default value = 1)

Enter Offset value, 
0 to +/-99.9999 MHz for 
Models 54107/09/11, 
0 to =/-99.9999 GHz for other 
models (default value = 0).

Involves Frequency Scaling 
mode (if off). Uses currently 
set scaling parameters; 
see text. 

Cancels Frequency 
Scaling mode.

D

D SYSTEM SETUP

SET CLOCK

KEYCLICK
OFF

ON (low)
ON (high)

MORE

SYSTEM 
UTILITIES

DISTANCE IN:
METERS

FEET

CLEAR
NON-VOLATILE

MEMORY

USE    THEN
PRESS SELECT

SET CLOCK
CONTROL MENU

DATE
XX/XX/XX

FORMAT
mm/dd

TIME
X.XX pm

FORMAT
12 HR am/pm

24 hour

USE KEYPAD
TO ENTER

DATE AND TIME

Shows current (default) date when 
menu first appears.  Enter new date, 
if required, in 12 or 24 hours format, 
as selected below.

Change between day-day/month-month 
(dd/mm) or month-month/day-day 
(mm/dd) formats.

Always enter time in 24-hour format.

C

C

DISK UTILITY

MORE DIR

RENAME FILE

DELETE FILE

FORMAT DISK

EXIT

DISK UTILITY

USE    TO
SELECT FILE
TO RENAME

PRESS SELECT
TO RENAME

OR
CLEAR TO

RETURN TO
UTILITY MENU

DISK UTILITY

USE    TO
SELECT FILE
TO DELECT

PRESS SELECT
TO RENAME

OR
CLEAR TO

RETURN TO
UTILITY MENU

ENTER NEW
FILENAME AND
EXTENSIONS

ABCDEFGHIJKL
MNOPQRSTUVWX

YZ0123456789

USE KEYPAD
FOR '.'

DISK UTILITY
MENU

USE    THEN
PRESS SELECT

This selection causes additional
directories to appear.

Return to
System Menu

FORMAT DISK

ARE YOU 
SURE?

FORMAT THE
FLOPPY DISK

CURRENTLY IN
DISK DRIVE?

NO
YES

PRESS     THEN
PRESS SELECT

)LJXUH����� 6\VWHP�)XQFWLRQV�.H\�*URXS�0HQXV����RI���

I I I  FRONT PANEL SYSTEM FUNCTIONS
 OPERATION KEY GROUP MENUS

541XXA OM 4-19/4-20



SAVE
SETUP ONLY
{TRACE MEM}
{INSTR STATE}

SAVE TO
XX

USING TITLE
XXXXXXX

PRESS SELECT
TO SAVE

CHANGE TITLE

MORE DIR

MAIN MENU

USE    THEN
PRESS SELECT

                                               DIRECTORY OF SAVE SETUPS + COMPLETE INSRUMENT STATES
or

{DIRECTORY OF TRACE MEMORIES}

NON-VOLATILE MEMORY

0, <current setup> 03/28/94 8, empty
1, test 1 12/20/94 9, empty
2, test 2 02/15/94 10, empty
3, empty 11, empty
4, empty 12, empty
5, empty 13, empty
6, empty
7, empty

B

A

B

C

SAVE/RECALL
MENU

DATA TYPE
(SETUP ONLY)

SAVE                

RECALL            

PREVIEW         

CONFIGURE    

USE     THEN
PRESS SELECT

SAVE/RECALL
SETUP ONLY

DIRECTORY
ON      
OFF    

AUTOSAVE
ON      
OFF    

SET FILE      
EXTENSION

MAIN MENU 

USE     THEN
PRESS SELECT

SAVE/RECALL
(DATA TYPE)

SETUP ONLY

COMPLETE   
INST STATE 

TRACE         
MEMORIES 

DISPLAYED
TRACES     

(SPREADSHEET
FORMAT)

MAIN MENU

USE     THEN
PRESS SELECT

FAST RECALL

ON
OFF

PREVIOUS MENU

ENTER STORE
NUMBER TO BE

RECALLED

(Function remains
active when menu

is removed)

RECALL
SETUP ONLY
{TRACE MEM}
{INSTR STATE}

 
RECALL FROM:

XX     

FAST RECALL 

MORE DIR

MAIN MENU

SET FILE
EXTENSION

FOR
SPREADSHEET

ABCDEFGHIJKL    
MNOPQRSTUVWX
 YZ123456789         
DEL CLR DONE   

MAIN MENU

DEFAULT

USE     THEN
PRESS SELECT

TITLING
ENTER TITLE

XXXXXXX              

ABCDEFGHIJKL    
MNOPQRSTUVWX
 YZ123456789         

DEL DONE CLR    

PREVIOUS
MENU

STORE XX
EXISTS

 
PRESS ENTER  
TO OVERWRITE
OR CLEAR TO   
CANCEL            

CANNOT
RECALL

SPREADSHEET
FORMAT

DATA

AUTOMATICALLY
INCREMENTS
LAST STORE

NUMBER AND TITLE
TO NEXT VALID
STORENUMBER

AND TITLE

A

Selects whether or not 
directory listings of 
memory-store locations 
will be displayed.

Selects whether or not file 
names and locations will be 
assigned automatically.

This menu lets you select one of 
the data types shown (SETUP ONLY, 
COMPLETE INST STATE, TRACE 
MEMORIES, or DISPLAYED TRACES 
(SPREADSHEET FORMAT), as the data type. 
The name of the selected type then 
appears in the "DATA TYPE" area of the 
SAVE/RECALL main menu.

Enter 3 characters from 
the keypad and press 
Enter key

Sets file extension to 
factory default characters 
and returns to main menu

SETUP ONLY appears for this example. The two 
bracketed labels are associated with the like-named 
options in the SAVE/RECALL Data Type menu.

Enter appropriate 1 or 2 digits and the <Select> or 
<Enter> key to recall stored setup, instrument state, 
or trace memory, as applicable.

For stores (memory locations) 20 and above, 
use the disk.

MORE DIR is a scroll function. Selecting it causes 
non-volatile memory and floppy-disk stored life 
locations to sequentially appear.

Turns Fast Recall on or off.
When on, you can recall a saved 
setup by typing a two-digit identifier 
from the keypad.

Typing a two-digit identifier (01 thru 99)
on the keypad and pressing <Enter>
causes the associated setup, instrument
state, or trace memory to be recalled.
This process can be continued indefinitely
as long as long as the mode is active.
Exit the mode by pressing any menu key.

SETUP ONLY appears for the example.
The two bracketed labels are associated 
with the like-named options in the 
SAVE/RECALL Data Type menu.

Enter a one- or two-digit number from the 
keypad and press <Enter>. If the memory 
location is in use, a name will appear in the 
USING TITLE area. Otherwise, the memory 
location is available.

Saves actions instantly. If the memory location
is filled, the "STORE EXISTS" message appears.
After save operation completes, action returns
to main (level 1) Save/Recall menu.

Use the knob and cursor up/down keys 
to highlight letters and digits; use the 
<Select> or <Enter> key to make selection.

SAVE Path

RECALL Path

Directory appears only if DIRECTORY
is set to ON (SAVE/RECALL Configure Menu).

If DIRECTORY is ON (SAVE/RECALL Configure menu),
a directory listing of memory-store locations appear and the 

MORE DIR choice lets you access other directory screens.

Path followed when
AUTOSAVE is set to ON.

If Recall Type is Displayed Traces, 
this error message appears.

MORE DIR is a scroll function. Selecting it 
causes non-volatile memory and floppy-disk 
stored life locations to sequentially appear.

Return to SAVE/RECALL menu

                              NOTE:
When the Spreadsheet Format is selected, the 
"MORE DIR" selection will display only floppy 
disk memory locations (20 thru 99). Spreadsheet 
data will not save to non-volatile memory.
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NON-VOLATILE MEMORY

PREVIEW MENU

STORE TO
PREVIEW

XX

RECALL THE 
PREVIEWED
SETUP/DATA

MORE DIR

MAIN MENU

                                               DIRECTORY OF SAVE SETUPS + COMPLETE INSRUMENT STATES

0, <current setup> 03/28/94 8, empty
1, test 1 12/20/94 9, empty
2, test 2 02/15/94 10, empty
3, empty 11, empty
4, empty 12, empty
5, empty 13, empty
6, empty
7, empty

SAVE/RECALL

DATA TYPE
(SETUP ONLY)

SAVE                

RECALL            

PREVIEW         

CONFIGURE    

USE     THEN
PRESS SELECT

C

ANRITSU 54147A STORED SETUP (0) CURRENT

PREVIEW MENU

STORE TO
PREVIEW

XX

RECALL THE 
PREVIEWED
SETUP/DATA

DIRECTORY

MAIN MENU

MEAS TYPE TRANSMSSN (A) RETN LOSS (B)
OFFSET:   0.00 dB +0.00 dB
RESOLUTION: 10.00 dB +0.00 dB
HIGH LIMIT: OFF OFF
LOW LIMIT: OFF OFF
SMOOTHING: MIN MIN
AVERAGING: OFF OFF

DATA POINTS: 401
START STOP

PRIMARY SWEEP: 0.0100 GHz 20.000 GHz
ALTERNATE SWEEP: off off

RF LEVEL: 7.0 dBm
LEVELING: INTERNAL

M1 off M2 off M3 off
M4 off M5 off M6 off
M7 off M8 off

C

Use the keypad and <Enter>key to enter the desired 
setup or complete instrument state number for previewing. 
Enter additional numbers to preview additional stores.

Recalls the data from the store number entered above.

MORE DIR is a scroll function. Selecting it causes 
non-volatile memory and floppy-disk stored life 
locations to sequentially appear.

Use the keypad <Enter> key to enter 
the desired setup number for previewing.
Enter additional numbers to preview 
additional stores. 
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Chapter 5
Measurement and 
Calibration Procedures

��� INTRODUCTION 7KLV�FKDSWHU�GHVFULEHV

+RZ�WR�FKHFN�WKDW�WKH�LQVWUXPHQW�LV�RSHUDWLQJ�SURSHUO\�

+RZ�WR�SHUIRUP�D�PHDVXUHPHQW�VHWXS�FDOLEUDWLRQ�

+RZ�WR�PDNH�WUDQVPLVVLRQ��UHWXUQ�ORVV��SRZHU��DQG�DOWHUQDWH
VZHHS�IUHTXHQF\�UDQJH�PHDVXUHPHQWV�

��� OPERATIONAL
CHECKOUT 
PROCEDURE

7KH����;;$�1HWZRUN�$QDO\]HU�XQGHUJRHV�D�FRPSUHKHQVLYH�VHOI�WHVW
ZKHQ�WXUQHG�RQ��RU�ZKHQ�WKH Self Test�NH\�LV�SUHVVHG��7KH�“ALL TESTS
PASSED”�PHVVDJH�WKDW�GLVSOD\V�RQ�WKH�VFUHHQ�DW�WKH�FRQFOXVLRQ�RI�WKH
VHOI�WHVW�VLJQLILHV�WKDW�DOO�LQWHUQDO�FRQWURO�FLUFXLWV�DUH�RSHUDWLQJ�SURS�
HUO\�

7R�SHUIRUP�D�VLPSOH�RSHUDWLRQDO�FKHFN�WKDW�FRQILUPV�WKDW�WKH�IUH�
TXHQF\�VRXUFH�DQG�QHWZRUN�DQDO\]HU�FLUFXLWV�DUH�IXQFWLRQLQJ��IROORZ�WKH
SURFHGXUH�RXWOLQHG�EHORZ�

6WHS��� &RQQHFW�DQ�5)�GHWHFWRU�EHWZHHQ�WKH�RF Output FRQ�
QHFWRU�DQG�WKH Input A�FRQQHFWRU��WRS�OHIW��

6WHS��� 3UHVV�WKH����;;$�Power�SXVKEXWWRQ��ERWWRP�OHIW��WR
2Q��

$W�WKH�FRQFOXVLRQ�RI�WKH�VHOI�WHVW��“ALL TESTS
PASSED”�ZLOO�DSSHDU��

6WHS��� 3UHVV�WKH�System Menu�NH\�DQG�VHOHFW�RESET�IURP
WKH�GLVSOD\HG�PHQX��SDJH����$���%��XVLQJ�WKH�Menu
XS�GRZQ�DQG�Select�NH\V��

541XXA Network Analyzer

RF Output

Input A

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Power
On

Off
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6WHS��� )URP�WKH�5(6(7�0(18��EHORZ���VHOHFW�RESET TO
FACTORY DEFAULTS.

6WHS��� 3UHVV�WKH�Graticule On/Off�NH\���OHIW��WR�WXUQ�RQ�WKH
JUDWLFXOH�GLVSOD\�

6WHS��� 3UHVV�WKH�&KDQQHO���Display On/Off�NH\��OHIW��WR�RII�WR
UHPRYH�WUDFH���IURP�WKH�VFUHHQ�GLVSOD\�

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Graticule On/Off

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED

TO KEEP:

CAL DATA

MARKERS

LIMITS

RESET

RESET TO
FACTORY
DEFAULTS

USE  ◆  THEN
PRESS SELECT

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Display On/Off

OPERATIONAL CHECKOUT MEASUREMENT
PROCEDURE PROCEDURES
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6WHS��� 3UHVV�WKH�2XWSXW�3RZHU�NH\�DQG�REVHUYH�WKH�VHW
SRZHU�OHYHO�RQ�WKH����;;�GLVSOD\��

6WHS��� 3UHVV�WKH�&KDQQHO���Menu�NH\��OHIW���

6WHS��� 6HOHFW�32:(5�DQG�6(/(&7�,1387�IURP�WKH�GLV�
SOD\HG�PHQX��OHIW��

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Output Power

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

10.0 dB/DIV   OFFSET1:  TRANSMSSN (A)
2:  OFF

+0.0dB

1

1 GHz/DIV
START: 0.0100 GHz

401 pts

STOP: 8.6000 GHz

LEVEL +6.0 dBm

54117A

Cursor
Position

CURSOR

1: 5.74 dBm
  4.3050 GHz

CHANNEL: 1
INPUT: A

TRANSMISSION
RETURN LOSS
PRECISION RL
REL G/DELAY

SWR
POWER
DTF/DB

DTF/SWR
SELECT INPUT

TRACE MEMORY
MORE

USE ♦  THEN
PRESS SELECT

MEASUREMENT OPERATIONAL CHECKOUT
PROCEDURES PROCEDURE
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6WHS���� 6HOHFW�121�5$7,2�$�IURP�WKH�GLVSOD\HG�PHQX��OHIW��

6WHS���� 3UHVV�WKH�Cursor On/Off�NH\��OHIW��WR�REWDLQ�D�FXUVRU
GDWD�UHDGRXW�GLVSOD\�

6WHS���� 3UHVV�WKH�RF On/Off�NH\��OHIW��WR�RII�DQG�FRQILUP�WKDW
WKH�WUDFH�PRYHV�GRZQZDUG�WR�D�QRLVH�IORRU�RI�DSSUR[L�
PDWHO\�¥���G%P�

6WHS���� 3UHVV�WKH�RF On/Off key (left) to on and confirm that the
cursor readout value is approximately equal to the
541XXA power level noted in step 7.

6WHS���� 3UHVV�WKH�Output Power�NH\�DQG�UHGXFH�WKH�OHYHO�E\
���G%��1RWH�WKH�QHZ�SRZHU�OHYHO�

6WHS���� &RQILUP�WKDW�WKH�FXUVRU�UHDGRXW�YDOXHV�LV�DSSUR[L�
PDWHO\�WKDW�QRWHG�LQ�VWHS�����

127(
7KH�PHDVXUHPHQW�GLVSOD\�FDQ�EH�RIIVHW�LQ�G%�WR�PDWFK�D
PRUH�DFFXUDWH�SRZHU�OHYHO�UHIHUHQFH��VXFK�DV�D�SRZHU�PH�
WHU�

END OF PROCEDURE

>>

Menu EnhancementHard CopyCursor

Data Entry

1 2 3

4 5 6

7 8 9

0 . _

RF On/Off

>>

Menu EnhancementHard CopyCursor

System Functions

Remote

1 2 3

4 5 6

7 8 9

0 . _

Cursor On/Off

CHANNEL: 1
SELECT INPUT

NON-RATIO
A
B
R

RATIO
A/R
B/R

USE ♦  THEN
PRESS SELECT

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Output Power

OPERATIONAL CHECKOUT MEASUREMENT
PROCEDURE PROCEDURES

5-6 541XXA OM



��� MEASUREMENT
CALIBRATION,
TRANSMISSION AND
RETURN LOSS

%HIRUH�WKH����;;$�LV�XVHG�IRU�D�WUDQVPLVVLRQ�RU�UHIOHFWLRQ�PHDVXUH�
PHQW��D�WHVW�VHWXS�QRUPDOL]DWLRQ�SURFHGXUH�PXVW�EH�SHUIRUPHG��7KLV
SURFHGXUH�LV�UHIHUUHG�WR�DV�§FDOLEUDWLRQ�¨�&DOLEUDWLRQ�LV�WKH�SURFHVV
ZKHUHE\�ORVVHV�LQKHUHQW�LQ�D�WUDQVPLVVLRQ�RU�UHWXUQ�ORVV�PHDVXUHPHQW
V\VWHP�DUH�PHDVXUHG��VWRUHG�LQ�LQWHUQDO�PHPRU\��DQG�ODWHU�VXEWUDFWHG
IURP�WKH�WHVW�PHDVXUHPHQW�GDWD��$V�D�UHVXOW��VXEVHTXHQW�VFUHHQ�GLV�
SOD\V��DQG�WHVW�GDWD��UHIOHFW�WKH�FKDUDFWHULVWLFV�RI�WKH�WHVW�GHYLFH�RQO\�

127(
$�FDOLEUDWLRQ�LV�QRW�UHTXLUHG�EHIRUH�XVLQJ�WKH����;;$�WR
SHUIRUP�SRZHU�PHDVXUHPHQWV�

:KHQ�WKH�Calibration�NH\�LV�SUHVVHG��D�VHULHV�RI�PHQXV�LQVWUXFWLRQV�DUH
GLVSOD\HG�WKDW�JXLGH�WKH�XVHU�WKURXJK�WKH�FDOLEUDWLRQ�SURFHGXUH��7KH
FDOLEUDWLRQ�SURFHGXUH�VKRXOG�EH�SHUIRUPHG�XVLQJ�WKH�VDPH�WHVW�VHW�XS
�ZLWK�WKH�GHYLFH�XQGHU�WHVW�UHPRYHG��WKDW�ZLOO�EH�XVHG�IRU�WKH�DFWXDO
WHVW��7KLV�LQFOXGHV�XVLQJ�WKH�VDPH�SRZHU�OHYHO�DQG�PHDVXUHPHQW�IUH�
TXHQFLHV�DV�IRU�WKH�DFWXDO�WHVW��$�W\SLFDO�VHWXS�IRU�WUDQVPLVVLRQ�DQG�UH�
WXUQ�ORVV�PHDVXUHPHQWV��DQG�FDOLEUDWLRQ��LV�VKRZQ�LQ�)LJXUH�����

Centronics Interface

RF Detector

541XXA 
Network Analyzer

RF Output

A B

DUT

Open/
Short*

SWR
Autotester

Adapter

NOTE:
 * Connect During Calibration
** DETECTED SIGNALS
 # If Required

Reflected  Signal**

Transmitted Signal**

Printer

1  2 3 4  5 6 7 8 91011

ON

Switch under top cover

)LJXUH����� 7\SLFDO�6HWXS�IRU�7UDQVPLVVLRQ�$QG�5HWXUQ�/RVV�0HDVXUHPHQWV�

MEASUREMENT MEASUREMENT
PROCEDURES CALIBRATION
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&DOLEUDWLRQ�
0HQX

7KH�PDLQ�FDOLEUDWLRQ�PHQX�KDV�WKUHH�VHOHFWLRQV�

67$57�&$/
This selection displays the instructions or  menu
prompts for the normal calibration sequence for trans-
mission and reflection measurements.

'(7(&725�2))6(76�
This selection allows an offset (expressed in dB) to be
specified for any detector used with the A, B, or R in-
puts. (A typical use is for when an attenuator is placed
before the detector to protect it.) These values remain
in memory, even after the 541XXA is powered down.
The offsets can be cleared by reselecting DETECTOR
OFFSETS and entering “ 0 dB.”  Whenever one or more
detector offsets are used, a status message is displayed
at the bottom of the screen. Example: “DET OFS ABR”
indicates that non-zero offsets have been entered for
each of the three inputs.

'&�&$/�0(18�
This selection is used in conjunction with the POWER
selection from the NETWORK ANALYZER  menus for
Channel 1 and/ or Channel 2 to perform absolute
power measurements. Refer to paragraph 5-7, page 5-
33.

&DOLEUDWLRQ
3URFHGXUH

3UHVVLQJ�WKH�&DOLEUDWLRQ�NH\�LQLWLDWHV�WKH�VHTXHQFH
RI�PHQXV�VKRZQ�LQ�)LJXUH������SDJH�������7R�REWDLQ
WKHVH�PHQXV��SURFHHG�DV�IROORZV�

6WHS��� &RQQHFW�WKH�HTXLSPHQW�DV�VKRZQ�LQ�)LJXUH������H[�

FHSW�GR�QRW�FRQQHFW�WKH�2SHQ�6KRUW��

6WHS��� 3UHVV�WKH�Power�NH\�WR�2Q�

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Power
On

Off

MEASUREMENT MEASUREMENT
CALIBRATION PROCEDURES
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6WHS��� 3UHVV�WKH�6\VWHP�0HQX�NH\��OHIW�

6WHS��� 6HOHFW�5(6(7�IURP�WKH�GLVSOD\HG�PHQX��OHIW��DQG
5(6(7�72�)$&725<�'()$8/76�IURP�WKH�IRO�
ORZ�RQ�PHQX�

6WHS��� 3UHVV�WKH�Calibration�NH\��OHIW��DQG�IROORZ�WKH�LQVWUXF�
WLRQV�LQ�WKH�FDOLEUDWLRQ�PHQXV�

>>

Menu EnhancementHard CopyCursor

Data Entry

1 2 3

4 5 6

7 8 9

0 . _

System Menu

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Calibration

SYSTEM
MENU

DISK UTILITY
SYSTEM SETUP
DATA POINTS

RESET
CONFIGURE

SOURCE
ANALYZER
PLOTTER

APPLICATIONS
GPIB MODE

USE ♦  THEN
PRESS SELECT

MEASUREMENT MEASUREMENT
PROCEDURES CALIBRATION
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RETURN LOSS
CALIBRATION*

STEP 2

REMOVE OPEN
AND CONNECT

SHORT
TO TEST PORT

PRESS SELECT
WHEN READY

CALIBRATION
COMPLETED

CONNECT
TEST DEVICE

PRESS SELECT
WHEN READY

CALIBRATION

START CAL

DETECTOR
OFFSETS

DC CAL MENU

PRESS CLEAR
TO RETURN TO
MEASUREMENT

MODE

USE      THEN
PRESS SELECTSee

Absolute Power 
Measurement 

(paragraph 5-7))

TRANSMISSION
CALIBRATION

CONNECT "A"
DETECTOR TO
TEST PORT**

PRESS SELECT
WHEN READY

DETECTOR
OFFSETS

A: = X.XX dB
B: = X.XX dB

R: = X.XX dB#

ENTER VALUES
PRESS CLEAR
WHEN DONE

CALIBRATION*

WAIT

CALIBRATION
DATA BEING

TAKEN

CALIBRATION

WAIT

CALIBRATION
DATA BEING

TAKEN
CALIBRATION*

WAIT

CALIBRATION
DATA BEING

TAKEN
 

 *Not displayed for Transmission Only Calibration

**If test setup is for transmission loss only, "TEST PORT" is the port to 
which the test device connects (typically the 541XXA RF Output).

#Not displayed for 541XXA's without Input R

## Frequency in MHz for 54107A, 54109A, and 54111A

RETURN LOSS
CALIBRATION*

STEP 1

CONNECT
AUTOTESTER
TO INPUT "B"

CONNECT OPEN
TO TEST PORT

PRESS SELECT
WHEN READY

>>

1 2 3

4 5 6

7 8 9

0 _

Calibration

)LJXUH����� &DOLEUDWLRQ�0HQXV�6HTXHQFLQJ

MEASUREMENT MEASUREMENT
CALIBRATION PROCEDURES
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��� TRANSMISSION AND
RETURN LOSS
MEASUREMENT

7KH����;;$�LV�FDSDEOH�RI�VLPXOWDQHRXV�PHDVXUHPHQWV�RI�WUDQVPLVVLRQ
DQG�UHWXUQ�ORVV��$�SURFHGXUH�IRU�SHUIRUPLQJ�WKLV�PHDVXUHPHQW�LV�JLYHQ
EHORZ�

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

6WHS��� 3UHVV�WKH�3RZHU�SXVKEXWWRQ��OHIW��WR�2Q��

$W�WKH�FRQFOXVLRQ�RI�WKH�VHOI�WHVW��§$//�7(676
3$66('¨�ZLOO�EH�GLVSOD\HG�DQG�WKH�VFUHHQ�GLVSOD\
VKRXOG�UHVHPEOH�WKDW�VKRZQ�DW�OHIW��7KH�FRQWURO�VHW�
WLQJV�PD\�GLIIHU�IURP�WKRVH�VKRZQ��DV�WKH����;;$�ZLOO
FRPH�RQ�OLQH�ZLWK�WKH�VDPH�FRQWURO�VHWWLQJV�DV�ZKHQ
WXUQHG�RII�ODVW��2Q�WKH�DFFRPSDQ\LQJ�PHQXV��HQVXUH
WKDW�ERWK�FKDQQHOV�DUH�WXUQHG�2Q�DQG�WKDW�&KDQQHO��
LV�VHW�IRU�75$160,66,21�DQG�&KDQQHO���IRU�5(�
7851�/266�

6WHS��� 3UHVV�WKH�6\VWHP�0HQX�NH\��OHIW��DQG�UHVHW�WKH
���;;$�WR�WKH�IDFWRU\�GHIDXOWV��DV�GHVFULEHG�LQ�SDUD�
JUDSK�����

)RU�WKH�H[DPSOH�LQFOXGHG�LQ�WKLV�SURFHGXUH��WKH�VWDUW
IUHTXHQF\�LV�����*+]��WKH�VWRS�IUHTXHQF\�LV�����*+]�
DQG�WKH�SRZHU�RXWSXW�LV�VHW�WR������G%P�

6WHS��� 3UHVV�WKH�Calibration�NH\��OHIW��DQG�IROORZ�WKH�GLUHF�
WLRQV�JLYHQ�LQ�WKH�FDOLEUDWLRQ�PHQX�VHTXHQFH�

�5HIHU�WR�3DUDJUDSK�����IRU�DQ�H[SODQDWLRQ�RI�WKH�FDOL�
EUDWLRQ�PHQXV���$IWHU�ILQLVKLQJ�WKH�FDOLEUDWLRQ��FRQ�
QHFW�WKH�WHVW�GHYLFH�DQG�5)�GHWHFWRU�DV�VKRZQ�LQ�)LJ�
XUH������

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Power
On

Off

>>

Menu EnhancementHard CopyCursor

Data Entry

1 2 3

4 5 6

7 8 9

0 . _

System Menu

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Calibration

MEASUREMENT TRANSMISSION AND RETURN
PROCEDURES LOSS MEASUREMENT
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7UDQVPLVVLRQ�/RVV�0HDVXUHPHQW

6WHS��� 3UHVV�WKH�&KDQQHO���Display On/Off NH\��OHIW��WR�RII��

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

7KLV�JLYHV�DQ�RSWLPXP�YHUWLFDO�GLVSOD\�RI�WKH�WHVW�GDWD
�EHORZ��

5HDG�WKH�WUDQVPLVVLRQ�ORVV�E\�LQWHUSRODWLQJ�WKH�GLV�
SOD\HG�JUDSKLF��RU�UHDG�RXW�WKH�PHDVXUHPHQW�GDWD�DW
SRLQWV�RI�LQWHUHVW�E\�XVLQJ�WKH�FXUVRU�IXQFWLRQV��DV�GH�
VFULEHG�LQ�6WHS����

7KH�H[DPSOH�EHORZ�VKRZV�D�VFUHHQ�GLVSOD\�IRU�D�WUDQV�
PLVVLRQ�PHDVXUHPHQW�RI�WKH�XSSHU�IUHTXHQF\�UHVSRQVH
RI�D�EDQG�SDVV�ILOWHU��7KH�PRGHO�XVHG�LQ�WKLV�H[DPSOH
LV�D�PRGHO������$��0RGHOV������$�������$��DQG
�����$�GR�QRW�RSHUDWH�DW�WKH�IUHTXHQFLHV�VKRZQ��KRZ�
HYHU�WKH\�SHUIRUP�LGHQWLFDOO\�ZLWKLQ�WKHLU�RZQ�IUH�

TXHQF\�UDQJHV�

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Display On/Off

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Autoscale

START: 2.0000 GHz

401 pts

STOP: 8.6000 GHz

LEVEL +7.0 dBm

10.0 dB/DIV1:  TRANSMSSN (A)
2:  OFF

OFFSET      0.0 dB

1

54117A

1 GHz/DIV

CURSOR

1:  +0.16 dB
    3.5411 GHz

PRESS SELECT
FOR

CURSOR MENU

TRANSMISSION AND RETURN MEASUREMENT
LOSS MEASUREMENT PROCEDURES
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>>

Menu EnhancementHard CopyCursor

System Functions

Remote

1 2 3

4 5 6

7 8 9

0 . _

Cursor On/Off

CURSOR

1:  0.16 dBm

PRESS SELEC
FOR

CURSOR MENU

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Knob

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Smoothing

SMOOTHING
CHANNEL 1

5               MAX
4         
3         
2         
1               MIN

USE KNOB OR
KEYPAD TO
SET LEVEL

MEASUREMENT TRANSMISSION AND RETURN
PROCEDURES LOSS MEASUREMENT
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6WHS��� 3UHVV�WKH�Cursor On/Off�NH\��OHIW���

7KH�FXUVRU�UHDGRXW�PHQX�ZLOO�GLVSOD\�WKH�UHDGRXW

GDWD�DW�WKH�SUHVHQW�FXUVRU�SRVLWLRQ��8VH�WKH�Data Entry
NQRE�WR�PRYH�WKH�FXUVRU�WR�WKH�GHVLUHG�SRLQW�RQ�WKH
PHDVXUHPHQW�WUDFH��7KHQ��UHDG�WKH�WUDQVPLVVLRQ�OHYHO
IURP�WKH�FXUVRU�UHDGRXW�GLVSOD\��

)RU�WKH�H[DPSOH�VKRZQ��WKH�WUDQVPLVVLRQ�OHYHO�DW
�������*+]�LV�������G%�

6WHS��� 8VLQJ�WKH�Data Entry�NQRE��OHIW���PRYH�WKH�FXUVRU�WR
WKH�ERWWRP�RI�WKH�ILOWHU�VNLUW�DQG�UHDG�WKH�IUHTXHQF\
DQG�WUDQVPLVVLRQ�OHYHO�DW�WKH�VHOHFWHG�SRLQW��

)RU�WKH�H[DPSOH�VKRZQ�DW��������*+]�WKH�WUDQVPLV�
VLRQ�ORVV�YDULHV�EHWZHHQ�DSSUR[LPDWHO\�¥��G%�DQG�¥
���G%�

6WHS��� 3UHVV�WKH�Smoothing�NH\��OHIW��DQG�VHOHFW�D�VPRRWKLQJ
OHYHO�RI���

>>

Menu EnhancementHard CopyCursor

Data Entry

1 2 3

4 5 6

7 8 9

0 . _

System Menu

FREQUENCY
DATA POINTS

51
101
201
401

USE ♦  THEN
PRESS SELECT

SYSTEM
MENU

DISK UTILITY
SYSTEM SETUP
DATA POINTS

RESET
CONFIGURE

SOURCE
ANALYZER
PLOTTER

APPLICATIONS
GPIB MODE

USE ♦  THEN
PRESS SELECT

TRANSMISSION AND RETURN MEASUREMENT
LOSS MEASUREMENT PROCEDURES
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6WHS���� 3UHVV�WKH�System Menu�NH\��OHIW��

6WHS���� 6HOHFW�DATA POINTS�IURP�WKH�GLVSOD\HG�PHQX��OHIW��

6WHS���� 6HOHFW�401�IURP�WKH�QH[W�PHQX�WR�DSSHDU��OHIW�

6WHS���� 5HDG�WKH�WUDQVPLVVLRQ�OHYHO�IURP�WKH�FXUVRU�PHQX
UHDGRXW�DV�EHIRUH��QRWH�WKDW�WKH�UHDGLQJ�LV�PXFK�VWHDG�
LHU�

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Smoothing

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Hard Copy Menu

PRINTER MENU
GRAPH

TABULAR
26 POINTS 
51 POINTS 

101 POINTS 
201 POINTS 
401 POINTS 

MARKERS

LIMITS

MEASUREMENT TRANSMISSION AND RETURN
PROCEDURES LOSS MEASUREMENT
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6WHS���� 3UHVV�the Smoothing�NH\��OHIW��WR�RII�

6WHS���� 3UHVV�WKH�Hard Copy Menu�NH\��OHIW��

6WHS���� ,I�GHYLFH�LGHQWLI\��GDWH��DQG�WHVW�GHYLFH�LQIRUPDWLRQ�LV

UHTXLUHG��WKHQ�VHOHFW�“ENTER TITLES” ��UHIHU�WR�6HF�
WLRQ�,,,�¥�)URQW�3DQHO�2SHUDWLRQ��DV�QHFHVVDU\��

6WHS���� 6HOHFW�GRAPH�WR�SULQW�WKH�GLVSOD\HG�JUDSKLF��RU�VHOHFW
 26, 51, 101, 201, RU�401 XQGHU�“TABULAR:” �WR�SULQW�D
WDEXODWLRQ�DW�WKH�VHOHFWHG�QXPEHU�RI�IUHTXHQF\�SRLQWV�
<RX�PD\�DOVR�FKRRVH�WR�SULQW�RXW�D�WDEXODWLRQ�DW�RQO\
WKH�PDUNHU�IUHTXHQFLHV��LI�IUHTXHQF\�PDUNHUV�KDYH
EHHQ�VHW�XS��

START: 2.0000 GHz

401 pts

STOP: 8.6000 GHz

LEVEL +7.0 dBm

10.0 dB/DIV1:  TRANSMSSN (A)
2:  OFF

OFFSET      0.0 dB

1

54117A

1 GHz/DIV

CURSOR

1:  +0.16 dB
    3.5411 GHz

PRESS SELECT
FOR

CURSOR MENU

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Start

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Display On/Off

TRANSMISSION AND RETURN MEASUREMENT
LOSS MEASUREMENT PROCEDURES
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6WHS���� 3UHVV�WKH�Hard Copy Start�SULQW�NH\��OHIW��WR�SULQW�RXW

WKH�GDWD��

7KH�SULQWRXW�VKRXOG�UHVHPEOH�WKH�H[DPSOH�VFUHHQ�GLV�
SOD\�VKRZQ�EHORZ��

127(
,I�D�SORWWHU�LV�FRQQHFWHG��VHOHFWLQJ�WKH�PLOT-
TER MENU�ZLOO�DOORZ�\RX�WR�SORW�HLWKHU
JUDWLFXOHV��WUDFHV��WLWOLQJ��FXUVRU�LQIRUPDWLRQ�
RU�DOO�RI�WKHVH�LWHPV��VHOHFW�WKH�“PLOT ALL”
IXQFWLRQ�¦�UHIHU�WR�&KDSWHU���¥�)URQW�3DQHO
2SHUDWLRQ��

5HWXUQ�/RVV�0HDVXUHPHQW

6WHS���� 3UHVV�WKH�&KDQQHO���Display On/Off�NH\��OHIW��WR�RQ�

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Autoscale

CURSOR

1: 19.16 dB

3.5411GHz

PRESS SELECT
FOR

CURSOR MENU

MEASUREMENT TRANSMISSION AND RETURN
PROCEDURES LOSS MEASUREMENT
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6WHS���� 3UHVV�&KDQQHO���Autoscale�NH\��OHIW��

6WHS���� 2EVHUYH�WKH�Cursor�PHQX��OHIW���

)RU�WKH�H[DPSOH�VKRZQ��WKH�WUDQVPLVVLRQ�OHYHO�DW
�������*+]�LV�¥������G%�

6WHS���� 3UHVV�WKH�Hard Copy Start�SULQW�NH\��OHIW��WR�SULQW�RXW
WKH�GDWD��

7KH�SULQWRXW�VKRXOG�UHVHPEOH�WKH�H[DPSOH�VFUHHQ�GLV�
SOD\�VKRZQ�EHORZ��

127(
1RWH�WKDW�ERWK�WUDQVPLVVLRQ�DQG�UHWXUQ�ORVV
PHDVXUHPHQWV�DUH�VKRZQ�

6WHS���� (1'�2)�352&('85(

START: 2.0000 GHz

401 pts

STOP: 8.6000 GHz

LEVEL +7.0 dBm

10.0 dB/DIV
10.0 dB/DIV

1:  TRANSMSSN (A)
2:  RETN LOSS

OFFSET      0.0 dB
OFFSET  +10.0 dB

2

1

54117A

1 GHz/DIV

CURSOR

1:  +0.16 dB
2: -19.16 dB
    3.5411 GHz

PRESS SELECT
FOR

CURSOR MENU

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Start

TRANSMISSION AND RETURN MEASUREMENT
LOSS MEASUREMENT PROCEDURES
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��� ALTERNATE SWEEP
MEASUREMENT

$�SURFHGXUH�IRU�PDNLQJ�DOWHUQDWH�VZHHS�PHDVXUHPHQWV�LV�GHVFULEHG�EH�
ORZ��,Q�WKLV�PRGH��WKH�VHFRQG��DOWHUQDWH�VHWXS��VZHHS�SDUDPHWHUV�DUH
VHW�GLIIHUHQWO\�IURP�WKH�UHJXODU�VZHHS�¦�XVXDOO\�ZLWK�D�UHGXFHG�IUH�
TXHQF\�VSDQ���7KLV�SURGXFHV�DQ�H[SDQGHG�PHDVXUHPHQW�GLVSOD\�IRU�WKH
VHFRQG�VZHHS���7KH�DOWHUQDWH�VZHHS�PRGH�LV�FRQWUROOHG�YLD�WKH�PHQXV
DVVRFLDWHG�ZLWK�WKH�Alternate Sweep�NH\��7KH�HTXLSPHQW�VHWXS�IRU�WKLV
W\SH�RI�PHDVXUHPHQW�LV�JHQHUDOO\�WKH�VDPH�DV�IRU�WUDQVPLVVLRQ�DQG�UH�
WXUQ�ORVV�PHDVXUHPHQWV��

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

6WHS��� 3UHVV�WKH�Power�NH\��OHIW��WR�2Q�

6WHS��� $W�WKH�FRQFOXVLRQ�RI�WKH�VHOI�WHVW��VHW�XS�DQG�FDOLEUDWH
WKH����;;$�ZLWK�,QSXW�$��&KDQQHO����VHW�IRU�WUDQV�
PLVVLRQ�PHDVXUHPHQW�DQG�,QSXW�%��&KDQQHO����VHW�IRU
UHWXUQ�ORVV�PHDVXUHPHQW��5HIHU�WR�VWHSV�LQ�SDUDJUDSK
����DV�QHFHVVDU\�

7UDQVPLVVLRQ�/RVV�0HDVXUHPHQW

6WHS��� 3UHVV�WKH�&KDQQHO�� Menu�NH\�

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Power
On

Off

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

MEASUREMENT ALTERNATING SWEEP
PROCEDURES MEASUREMENT
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6WHS��� 6HOHFW�TRANSMISSION�DQG�SELECT INPUT��IURP�WKH
GLVSOD\HG�PHQX��

6WHS��� 6HOHFW�121�5$7,2�$�IURP�WKH�GLVSOD\HG�PHQX�

6WHS��� 3UHVV�WKH�&KDQQHO�� Menu�NH\�

CHANNEL: 1
INPUT: A

TRANSMISSION
RETURN LOSS
PRECISION RL
REL G/DELAY

SWR
POWER
DTF/DB

DTF/SWR
SELECT INPUT

TRACE MEMORY
MORE

USE ♦  THEN
PRESS SELECT

CHANNEL: 1
SELECT INPUT

NON-RATIO
A
B
R

RATIO
A/R
B/R

USE ♦  THEN
PRESS SELECT

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

ALTERNATING SWEEP MEASUREMENT
MEASUREMENT PROCEDURES
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6WHS��� 6HOHFW�TRANSMISSION�DQG�SELECT INPUT��IURP�WKH
GLVSOD\HG�PHQX��

6WHS��� 6HOHFW�121�5$7,2�$�IURP�WKH�GLVSOD\HG�PHQX�

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

3UHVV�WKH�&KDQQHO���Display On/Off NH\�WR�RII��LI�GH�
VLUHG��WR�YLHZ�&KDQQHO�$�RQO\�

CHANNEL: 2
INPUT: B

TRANSMISSION
RETURN LOSS
PRECISION RL

SWR
POWER

DTF
VIEW CAL

SELECT INPUT
TRACE MEMORY

REF LINE

USE ♦  THEN
PRESS SELECT

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Autoscale

CHANNEL: 2
SELECT INPUT

NON-RATIO
A
B
R

RATIO
A/R
B/R

USE ♦  THEN
PRESS SELECT

MEASUREMENT ALTERNATING SWEEP
PROCEDURES MEASUREMENT
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6WHS���� 3UHVV�Alternate Sweep NH\�

6WHS���� 6HOHFW�67$57��IURP�WKH�GLVSOD\HG�PHQX��OHIW��DQG�HQ�
WHU�D�IUHTXHQF\�XVLQJ�WKH�Data Entry�NH\SDG�RU�URWDU\
NQRE���������*+]�LV�XVHG�LQ�WKLV�H[DPSOH��

6WHS���� 6HOHFW�6723��DQG�HQWHU�D�IUHTXHQF\��XVLQJ�WKH�Data
Entry�NH\SDG�RU�URWDU\�NQRE���������*+]�LV�XVHG�LQ
WKLV�H[DPSOH���

6WHS���� 6HOHFW�$/7�67$57��IURP�WKH�GLVSOD\HG�PHQX��OHIW�
DQG�HQWHU�D�IUHTXHQF\�XVLQJ�WKH�Data Entry�NH\SDG�RU
URWDU\�NQRE���������*+]�LV�XVHG�LQ�WKLV�H[DPSOH��

6WHS���� 6HOHFW�$/7�6723��DQG�HQWHU�D�IUHTXHQF\��XVLQJ�WKH
Data Entry�NH\SDG�RU�URWDU\�NQRE���������*+]�LV�XVHG
LQ�WKLV�H[DPSOH���

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

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

5HIHU�WR�)LJXUH������SDUW�D��ZKLFK�VKRZV�DQ�H[DPSOH�RI
D�WUDQVPLVVLRQ�PHDVXUHPHQW�RI�WKH�IUHTXHQF\�UHVSRQVH
RI�D�����0+]�ILOWHU�XVLQJ�WKH�$OWHUQDWH�6ZHHS�0RGH�

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Alternate Sweep

FREQUENCY
MENU

START:
0.0100 GHz

STOP:
2.000 GHz

ALT START:
0.0100 GHz

ALT STOP:
0.5000 GHz

PRESS SELECT
FOR

CENTER/WIDTH

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Display On/Off

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Autoscale

ALTERNATING SWEEP MEASUREMENT
MEASUREMENT PROCEDURES
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)LJXUH����� ([DPSOHV�RI�$OWHUQDWLQJ�6ZHHS�0RGH�0HDVXUHPHQWV

10.0 dB/DIV
  0.1 dB/DIV

1:  TRANSMSSN (A)
2:  TRANSMSSN (A)

OFFSET +0.0 dB
OFFSET  -0.1 dB

2

1

START: 0.0100 GHz
START: 0.0100 GHz
401 pts

STOP: 2.0000 GHz
STOP: 0.5000 GHz

LEVEL: +7.0 dBm
(ALT)

54117A

a. Alternating sweep mode measurement display of the transmission characteristics of a 500 MHz filter. The pass band
starts at 10 MHz and extends to about 500 MHz. Trace 2 shows an expanded view of the pass band. The start and
stop frequencies for trace 2 are marked “ALT”  in the second frequency parameter line below the graticle display.

-66 dB

TRACE 2
OFFSET
REFERENCE
(-10 dB)

START: 0.0100 GHz
START: 0.0100 GHz
401 pts

10.0 dB/DIV
10.0 dB/DIV

OFFSET  +0.0 dB
OFFSET -10.0 dB

1:  TRANSMSSN (A)
2:  RETN   LOSS (B)

STOP: 2.0000 GHz
STOP: 0.5000 GHz

LEVEL: +7.0 dBm
(ALT)

21

54117A

b. Alternating sweep mode measurement display of the return loss characteristics of the same 500 MHz filter. Trace 2
shows an expanded view of the return loss characteristics. As shown, the maximum return loss is approximately 66
dB at  500 MHz; the minumum is approximately 10 dB. (Note that the Trace 2 Reference Line is offset by –10 dB.)

MEASUREMENT ALTERNATING SWEEP
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6WHS���� 3UHVV�WKH�Cursor On/Off�NH\��OHIW�

2EVHUYH�WKH�UHDGRXW�WR�REWDLQ�WUDQVPLVVLRQ�PHDVXUH�
PHQW�GDWD�DW�IUHTXHQFLHV�RI�LQWHUHVW�

6WHS���� ,I�GHVLUHG��PDNH�D�KDUG�FRS\�SULQWRXW�RI�WKH�WUDQVPLV�
VLRQ�ORVV�GDWD�DV�GHVFULEHG�LQ�6WHS����RI�SDUDJUDSK���
��

5HWXUQ�/RVV�0HDVXUHPHQW��

6WHS���� 3UHVV�WKH�&KDQQHO���Menu�NH\��OHIW��

6WHS���� 6HOHFW�RETURN LOSS�DQG�SELECT INPUT�IURP�WKH
GLVSOD\HG�PHQX�

>>

Menu EnhancementHard CopyCursor

System Functions

Remote

1 2 3

4 5 6

7 8 9

0 . _

Cursor On/Off

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

CHANNEL: 2
INPUT: B

TRANSMISSION
RETURN LOSS
PRECISION RL

SWR
POWER

VIEW CAL
SELECT INPUT

TRACE MEMORY
REF LINE

USE ♦  THEN
PRESS SELECT

ALTERNATING SWEEP MEASUREMENT
MEASUREMENT PROCEDURES
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6WHS���� 6HOHFW�121�5$7,2�%�IURP�WKH�GLVSOD\HG�PHQX�

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

6WHS���� 3UHVV�WKH�Cursor On/Off�NH\��OHIW��

CHANNEL: 2
SELECT INPUT

NON-RATIO
A
B
R

RATIO
A/R
B/R

USE ♦  THEN
PRESS SELECT

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Autoscale

>>

Menu EnhancementHard CopyCursor

System Functions

Remote

1 2 3

4 5 6

7 8 9

0 . _

Cursor On/Off

MEASUREMENT ALTERNATING SWEEP
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6WHS���� 2EVHUYH�WKH�UHDGRXW�WR�REWDLQ�UHWXUQ�ORVV�GDWD�DW�IUH�
TXHQFLHV�RI�LQWHUHVW�

6WHS���� $Q�H[DPSOH�RI�D�UHWXUQ�ORVV�PHDVXUHPHQW�XVLQJ�WKH
$OWHUQDWH�6ZHHS�0RGH�LV�VKRZQ�LQ�)LJXUH������SDUW�E�

6WHS���� 8VH�WKH�FXUVRU�UHDGRXW�IXQFWLRQ�WR�REWDLQ�UHWXUQ�ORVV
PHDVXUHPHQW�GDWD�DW�IUHTXHQFLHV�RI�LQWHUHVW��,I�GH�
VLUHG��PDNH�D�KDUG�FRS\�SULQWRXW�RI�WKH�UHWXUQ�ORVV
GDWD�DV�GHVFULEHG�LQ�6WHS����RI�SDUDJUDSK�����

END OF PROCEDURE

ALTERNATING SWEEP MEASUREMENT
MEASUREMENT PROCEDURES
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��� RATIO MODE
MEASUREMENT

5DWLR�PRGH�PHDVXUHPHQWV�DULWKPHWLFDOO\�VXEWUDFW�WKH�5�LQSXW�IURP
HLWKHU�WKH�$�RU�%�LQSXW��7KLV�W\SH�RI�PHDVXUHPHQW�LV�VHW�XS�E\�XVLQJ
WKH�Network Analyzer�FKDQQHO�VHWXS�PHQXV�IRU�&KDQQHO���DQG�RU�&KDQ�
QHO����7KH�SURFHGXUH�IRU�PDNLQJ�WKHVH�PHDVXUHPHQWV�LV�GHVFULEHG�EH�
ORZ��$�W\SLFDO�HTXLSPHQW�VHWXS�IRU�WKLV�PHDVXUHPHQW�LV�VKRZQ�LQ�)LJ�
XUH�����

7KH�UDWLR�PHDVXUHPHQW�PRGH�KDV�PDQ\�XVHV��,W�FDQ�EH�XVHG�WR�FRPSHQ�
VDWH�IRU�WKH�HIIHFWV�RI�D�ORQJ�VLJQDO�WUDQVPLVVLRQ�SDWK��VXFK�DV�ZKHUH
WKH�GHYLFH�XQGHU�WHVW��'87��LV�ORFDWHG�UHPRWHO\�IURP�WKH����;;$
V\VWHP��8VLQJ�H[WHQGHU�FDEOHV�EHWZHHQ�WKH�$XWRWHVWHU��DQG�RU�GHWHFWRU�
DQG�WKH����;;$��LW�LV�SRVVLEOH�WR�ORFDWH�WKH�'87�PRUH�WKDQ�����IHHW
IURP�WKH����;;$��UHIHU�WR�&KDSWHU�����5DWLR�PRGH�LV�XVHG�WR�PDLQWDLQ
V\VWHP�FDOLEUDWLRQ�ZKHQ�WKH�RF OUTPUT�OHYHO�LV�FKDQJHG�GXULQJ�WKH
WHVW�

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

6WHS��� 3UHVV�WKH�Power�NH\��OHIW��WR�On��9HULI\�WKH����;;$
SDVVHV�WKH�6HOI�7HVW�VDWLVIDFWRULO\�

Centronics Interface

SWR Autotester

Open/Short*

X

Test Device

541XXA Scalar
Network Analyser

A B

* Connect When Directed by Calibration Menu

R

Detectors

Splitter

RF
Output

Printer

1  2 3 4  5 6 7 8 91011

ON

Switch under top cover

CAUTION
Max Reverse Power is 5W;
Max DC voltage is +/-50V

)LJXUH����� 7\SLFDO�(TXLSPHQW�7HVW�6HWXS�IRU�D�5DWLR�0RGH�0HDVXUHPHQW

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Power
On

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

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

6WHS��� 3UHVV�WKH�&KDQQHO���Menu NH\��OHIW��

6WHS��� 6HOHFW�TRANSMISSION�WKHQ�6(/(&7�,1387�IURP
WKH�GLVSOD\HG�PHQX��OHIW��

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Display On/Off

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Display On/Off

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

CHANNEL: 1
INPUT: A

TRANSMISSION
RETURN LOSS
PRECISION RL
REL G/DELAY

SWR
POWER
DTF/DB

DTF/SWR
SELECT INPUT

TRACE MEMORY
MORE

USE ♦  THEN
PRESS SELECT

RATIO MODE MEASUREMENT
MEASUREMENT PROCEDURES
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6WHS��� �6HOHFW�RATIO A/R�IURP�WKH�GLVSOD\HG�PHQX��OHIW��

6WHS��� 3UHVV�WKH�&KDQQHO���Menu NH\��OHIW��

6WHS��� 6HOHFW�RETURN LOSS�WKHQ�6(/(&7�,1387�IURP
WKH�GLVSOD\HG�PHQX��OHIW��

CHANNEL: 1
SELECT INPUT

NON-RATIO
A
B
R

RATIO
A/R
B/R

USE ♦  THEN
PRESS SELECT

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

CHANNEL: 2
INPUT: B

TRANSMISSION
RETURN LOSS
PRECISION RL

SWR
POWER

DTF
VIEW CAL

SELECT INPUT
TRACE MEMORY

REF LINE

USE ♦  THEN
PRESS SELECT

MEASUREMENT RATIO MODE
PROCEDURES MEASUREMENT
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6WHS���� �6HOHFW�RATIO B/R�IURP�WKH�GLVSOD\HG�PHQX��OHIW��

6WHS���� 6HW�WKH Source�FRQWUROV��OHIW� �WR�WKH�GHVLUHG�IUHTXHQF\
UDQJH�DQG�SRZHU�RXWSXW�OHYHO�IRU�WKH�WHVW��)RU�WKH�H[�
DPSOH�LQ�)LJXUH������WKH�VWDUW�IUHTXHQF\�LV�������*+]�
VWRS�IUHTXHQF\�LV�����*+]�DQG�RXWSXW�SRZHU�LV�¥��
G%P�

6WHS���� 3UHVV�WKH�Calibration�NH\��OHIW��DQG�IROORZ�WKH�LQVWUXF�
WLRQV�GLVSOD\HG�LQ�WKH�FDOLEUDWLRQ�PHQXV��DV�VKRZQ�LQ
)LJXUH�����

Transmission Loss Measurement  (Ratio Mode)

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

CHANNEL: 2
SELECT INPUT

NON-RATIO
A
B
R

RATIO
A/R
B/R

USE ♦  THEN
PRESS SELECT

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Source

Frequency
Output
Power

Markers
Alternate
Sweep

RF
On/Off

RF Off

Leveling
Internal

External

Unleveled

Frequency

Output Power
RF On/Off

>>
Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Calibration

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Display On/Off

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

6WHS���� 5HDG�WKH�WUDQVPLVVLRQ�ORVV��UDWLR�$�5��E\�XVLQJ�WKH
FXUVRU�GDWD�UHDGRXW�IXQFWLRQ�WR�REWDLQ�PHDVXUHPHQW
GDWD�DW�IUHTXHQFLHV�RI�LQWHUHVW��UHIHU�WR��SDUDJUDSK���
���6WHS�����$Q�H[DPSOH�RI�D�UDWLR�PRGH�PHDVXUHPHQW
GLVSOD\�LV�VKRZQ�LQ�)LJXUH������7KLV�ILJXUH�VKRZV�ERWK
WUDQVPLVVLRQ�ORVV��7UDFH����DQG�UHWXUQ�ORVV��7UDFH����

6WHS���� ,I�GHVLUHG��PDNH�D�KDUG�FRS\�SULQWRXW�RI�WKH�WUDQVPLV�
VLRQ�ORVV�GDWD�DV�GHVFULEHG�LQ�SDUDJUDSK������6WHS����

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Autoscale

1

2

1:  TRANSMSSN (A/R)
2:  RETN   LOSS (B/R)

OFFSET  -17.0 dB
OFFSET +20.0 dB

0.1 dB/DIV
5.0 dB/DIV

START:     0.7000 GHz

401  pts

STOP:  3.5000 GHz

LEVEL: -10.0 dBm
500 MHz/DIV

54117A

)LJXUH����� 5DWLR�0RGH�0HDVXUHPHQW�'LVSOD\��([DPSOH�

MEASUREMENT RATIO MODE
PROCEDURES MEASUREMENT
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Return Loss Measurement  

6WHS���� 3UHVV�WKH�&KDQQHO���'LVSOD\�2Q�2II�NH\�WR�RQ��DQG
WKH�&KDQQHO���'LVSOD\�2Q�2II�NH\�WR�RII�

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

6WHS���� 5HDG�WKH�UHWXUQ�ORVV��UDWLR�%�5��E\�XVLQJ�WKH�FXUVRU
GDWD�UHDGRXW�IXQFWLRQ�

6WHS���� ,I�GHVLUHG��PDNH�D�KDUG�FRS\�SULQWRXW�RI�WKH�UHWXUQ
ORVV�GDWD�DV�GHVFULEHG�LQ�6WHS����RI�SDUDJUDSK�����

END OF PROCEDURE

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Autoscale

RATIO MODE MEASUREMENT
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��� ABSOLUTE POWER
MEASUREMENT

$�SURFHGXUH�IRU�XVLQJ�WKH����;;$�WR�PHDVXUH�DEVROXWH�SRZHU�LV�JLYHQ
EHORZ�

6WHS��� 3HUIRUP�WKH����;;$�2SHUDWLRQDO�&KHFNRXW�3URFHGXUH
DV�GHVFULEHG�LQ�SDUDJUDSK�����

6WHS��� 9HULI\�WKDW�WKH�RXWSXW�RI�WKH�H[WHUQDO�5)�VRXUFH�WR�EH
PHDVXUHG�LV�RII��

6WHS��� &RQQHFW�WKH�5)�GHWHFWRU�EHWZHHQ�WKH����;;$�,QSXW�$
FRQQHFWRU�DQG�WKH�5)�VRXUFH��DV�VKRZQ�LQ�)LJXUH������

)RU�D�VZHSW�IUHTXHQF\�SRZHU�PHDVXUHPHQW��WKH
���;;$�DQG�WKH�5)�VRXUFH�PXVW�EH�V\QFKURQL]HG��7KH
VLJQDO�IURP�WKH����;;$�UHDU�SDQHO�Horizontal Output
FDQ�EH�XVHG�WR�WULJJHU��RU�GULYH��WKH�5)�VRXUFH�IRU�WKLV
DSSOLFDWLRQ�

&$87,21

%HIRUH�SHUIRUPLQJ�WKH�PHDVXUHPHQW��GHWHU�
PLQH�WKDW�WKH�SRZHU�RXWSXW�RI�WKH�5)�VRXUFH
ZLOO�QRW�H[FHHG�WKH�PD[LPXP�LQSXW�SRZHU
OLPLW�IRU�WKH�GHWHFWRU�DQG�RU�PDWFKLQJ�DGDS�
WRUV�XVHG��8VH�D�VXLWDEOH�DWWHQXDWRU��LI�QHFHV�
VDU\�

A

541XXA Network Analyzer

RF source to be measured

Detector

OUT

Impedance Adapter/
 Attenuator (if used)

Synchronization Signal 
(See Text)

)LJXUH����� 7HVW�6HWXS�IRU�$EVROXWH�3RZHU�0HDVXUHPHQW

MEASUREMENT ABSOLUTE POWER
PROCEDURES MEASUREMENT
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6WHS��� 6HW�WKH�&KDQQHO���Display On/Off NH\�WR�2II��OHIW��

6WHS��� 3UHVV�WKH�&KDQQHO���Menu�NH\�

6WHS��� 6HOHFW�POWER�IURP�WKH�GLVSOD\HG�PHQX��OHIW��

9HULI\�WKDW�LQSXW�“A” LV�VHOHFWHG�DV�WKH�LQSXW�FRQQHFWRU
IRU�&KDQQHO���

6WHS��� 3UHVV�WKH�Calibration�NH\��OHIW��

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Display On/Off

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

CHANNEL: 1
INPUT: A

TRANSMISSION
RETURN LOSS
PRECISION RL
REL G/DELAY

SWR
POWER
DTF/DB

DTF/SWR
SELECT INPUT

TRACE MEMORY
MORE

USE ♦  THEN
PRESS SELECT

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Calibration

ABSOLUTE POWER MEASUREMENT
MEASUREMENT PROCEDURES
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6WHS��� �6HOHFW�DC CAL 0(18�IURP�WKH�GLVSOD\HG�PHQX
�OHIW��

2SWLRQDO��8VH�WKH�'(7(&725�2))6(76�VHOHFWLRQ
WR�PDWFK�WKH�5)�GHWHFWRUªV�VHQVLWLYLW\�WR�D�SRZHU�PH�
WHUªV�PHDVXUHPHQW��
�� &RQQHFW�D�FDOLEUDWLRQ�TXDOLW\��VHFRQGDU\�VWDQGDUG�

SRZHU�PHWHU�WR�RQH�DUP�RI�D�SRZHU�VSOLWWHU�
��� &RQQHFW�WKH����;;$�5)�GHWHFWRU�WR�WKH�RWKHU�DUP�
����$SSO\�D�����G%P�IL[HG�IUHTXHQF\�LQSXW�VLJQDO�WR�WKH

SRZHU�VSOLWWHU�LQSXW��
��� $GMXVW�WKH����;;$�'(7(&725�2))6(7�YDOXH

XQWLO�WKH����;;$�GLVSOD\�LV�ZLWKLQ ±������G%�
DW�WKH�SRZHU�PHWHUªV�GLVSOD\�

6WHS��� 6HOHFW�21�IURP�WKH�GLVSOD\HG�PHQX��OHIW�

127(6
• 7KLV�PRGH�RI�RSHUDWLRQ�VHWV�WKH����;;$

WR�SHUIRUP��SRZHU��PHDVXUHPHQWV�ZLWK
WKH�DXWR]HUR�IXQFWLRQ�RI�HDFK�DFWLYH��WKDW
LV��32:(5�PHDVXUHPHQW��FKDQQHO�GLV�
DEOHG��7KH�DXWR]HUR�FRUUHFWLRQ�YROWDJH�IRU
HDFK�DFWLYH�FKDQQHO�LV�KHOG�DW�WKH�YDOXH�LQ
HIIHFW�ZKHQ�WKH�DC CAL�IXQFWLRQ�ZDV�HQ�
DEOHG��

• :KLOH�LQ�WKH�DC CAL�PRGH��LI�WKH�PHDV�
XUHPHQW�LQSXW�FRQQHFWRU�LV�FKDQJHG��,1�
387�$��%��5���RU�D�GLIIHUHQW�GHWHFWRU�LV�FRQ�
QHFWHG��HWF���WKHQ�D�ZDUQLQJ�PHVVDJH�ZLOO
EH�GLVSOD\HG��7R�FOHDU�WKLV�FRQGLWLRQ��WXUQ
WKH�5)�VRXUFH�SRZHU�RII�DQG�SUHVV�6(�
/(&7�WR�UH�HVWDEOLVK�WKH�DXWR]HUR�YDOXHV��

6WHS���� 6HW�WKH�RXWSXW�RI�WKH�H[WHUQDO�5)�VRXUFH�RQ��

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

CALIBRATION
 

START CAL

DETECTOR
OFFSETS

DC CAL MENU

PRESS CLEAR
TO RETURN TO
MEASUREMENT

MODE

USE ♦  THEN
PRESS SELECT

SET DC CAL
 

ON
OFF

PRESS ENTER
TO DISPLAY
LOG/TEMP

CORRECTION

USE ♦  THEN
PRESS SELECT

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Autoscale

MEASUREMENT ABSOLUTE POWER
PROCEDURES MEASUREMENT
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6WHS���� 3UHVV�WKH�Cursor On/Off NH\��OHIW���WR�21�

6WHS���� 8VLQJ�WKH�Data Entry URWDU\�NQRE��OHIW���PRYH�WKH�FXU�
VRU�IURP�WKH�ORZ�WR�WKH�KLJK�HQGV�RI�WKH�WUDFH�DQG�UHDG
WKH�5)�VRXUFH�RXWSXW�SRZHU��LQ�G%P��DW�WKH�IUHTXHQ�
FLHV�RI�LQWHUHVW�

127(
,I�D�PDWFKLQJ�DGDSWRU�RU�DWWHQXDWRU�LV�XVHG�
WKH�LQVHUWLRQ�ORVV�RI�WKH�DGGHG�GHYLFH�PXVW
EH�WDNHQ�LQWR�DFFRXQW�ZKHQ�UHDGLQJ�RXW�WKH
PHDVXUHPHQW�GDWD�

END OF PROCEDURE

>>

Menu EnhancementHard CopyCursor

System Functions

Remote

1 2 3

4 5 6

7 8 9

0 . _

Cursor On/Off

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Knob

ABSOLUTE POWER MEASUREMENT
MEASUREMENT PROCEDURES
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��� PRECISION RETURN
LOSS CALIBRATION AND
MEASUREMENT

7KH����;;$�LV�FDSDEOH�RI�PDNLQJ�SUHFLVLRQ�UHWXUQ�ORVV�PHDVXUHPHQWV
RI�DGDSWHUV��WHUPLQDWLRQV��DWWHQXDWRUV��DQG�RWKHU�KLJK�UHWXUQ�ORVV�FRP�
SRQHQWV��0HDVXUHPHQWV�UHTXLUH�XVH�RI�D�SUHFLVLRQ�DLU�OLQH�DQG�DQ�2II�
VHW�6:5�$XWRWHVWHU��)LJXUH�������0HDVXUHPHQWV�PDGH�XVLQJ�WKLV�PRGH
DQG�WKH�DERYH�PHQWLRQHG�FRPSRQHQWV�ZLOO�SURYLGH�UHVXOWV�WKDW�DUH
WUDFHDEOH�WR�WKH�1,67��1DWLRQDO�,QVWLWXWH�IRU�6WDQGDUGV�DQG�7HFKQRO�
RJ\��VWDQGDUGV�IRU�WKH�SUHFLVLRQ�DLU�OLQH�

6WHS��� &RQQHFW�WHVW�HTXLSPHQW�SHU�)LJXUH�����

6WHS��� 3UHVV�WKH�3RZHU�SXVKEXWWRQ��OHIW��WR�2Q��

$W�WKH�FRQFOXVLRQ�RI�WKH�VHOI�WHVW��§$//�7(676
3$66('¨�ZLOO�EH�GLVSOD\HG�DQG�WKH����;;$�ZLOO�EH
UHDG\�WR�PDNH�D�PHDVXUHPHQW�

6WHS��� 3UHVV�WKH�&KDQQHO���Display On/Off NH\��OHIW��WR�RII�

541XXA Network Analyzer

A B

DUT

Open/
Short*

Offset
SWR

Autotester

Adapter

Beadless End

Termination

*Connect as directed by procedure

)LJXUH����� 7HVW�6HWXS�IRU�D�3UHFLVLRQ�5HWXUQ�/RVV�0HDVXUHPHQW

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Power
On

Off

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Display On/Off

MEASUREMENT PRECISION RETURN LOSS
PROCEDURES MEASUREMENT AND CALIBRATION
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6WHS��� 6HW�WKH����;;$�VLJQDO�VRXUFH�FRQWUROV��OHIW��WR�WKH�GH�
VLUHG�IUHTXHQF\�UDQJH�DQG�SRZHU�RXWSXW�OHYHO�IRU�WKH
WHVW��

)RU�WKH�H[DPSOH�LQFOXGHG�LQ�WKLV�SURFHGXUH��WKH�VWDUW
IUHTXHQF\�LV������*+]��WKH�VWRS�IUHTXHQF\�LV����*+]�
DQG�WKH�SRZHU�RXWSXW�LV�VHW�WR������G%P�

6WHS��� 3UHVV�WKH�&KDQQHO���Menu�NH\��OHIW��

6WHS��� 6HOHFW�35(&,6,21�5/�IURP�WKH�GLVSOD\HG�PHQX
�OHIW��

6WHS��� 6HOHFW�781,1*�IURP�WKH�GLVSOD\HG�PHQX��OHIW��

7KH�781,1*�VHOHFWLRQ�SURYLGHV�D�VOLJKWO\�IDVWHU�UH�
VSRQVH�WLPH�DQG�FDQ�EH�XVHG�WR�WXQH�WKH�GHYLFH�XQGHU
WHVW��'87��IRU�PLQLPXP�ULSSOH��,W�DOVR�SURYLGHV�DQ�LQ�
GLFDWLRQ�RI�D�PLV�PDWLQJ�EHWZHHQ�DLU�OLQH�DQG�'87�

7KH�),1$/�VHOHFWLRQ�SURYLGHV�WKH�PHDVXUHPHQW�VLJQDO
IROORZLQJ�WKH�FRPSXWHUªV�PDWKHPDWLFDO�§ULSSOH�H[WUDF�
WLRQ¨�SURFHVV��7KLV�PHDVXUHPHQW�GDWD�LV�1,67�WUDFH�
DEOH�GXH�WR�WKH�DLU�OLQHªV�H[FHOOHQW�LPSHGDQFH�PDWFK�

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Source

Frequency
Output
Power

Markers
Alternate
Sweep

RF
On/Off

RF Off

Leveling
Internal

External

Unleveled

Frequency

Output Power
RF On/Off

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

PRECISION
RETURN LOSS

SET FORMAT
FINAL
TUNING

USE ♦  THEN
PRESS Select

CHANNEL: 1
INPUT: A

TRANSMISSION
RETURN LOSS
PRECISION RL
REL G/DELAY

SWR
POWER
DTF/DB

DTF/SWR
SELECT INPUT

TRACE MEMORY
MORE

USE ♦  THEN
PRESS SELECT

PRECISION RETURN LOSS MEASUREMENT
MEASUREMENT AND CALIBRATION PROCEDURES
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6WHS��� 3UHVV�WKH�Calibration�NH\��OHIW���WKHQ�SUHVV�WKH�Select
NH\�WR�VWDUW�WKH�FDOLEUDWLRQ�SURFHVV�

6WHS��� 9HULI\�WKDW�WKH�WHVW�VHWXS�LV�FRQQHFWHG�DV�VKRZQ�RQ
WKH����;;$�&57��ZKLFK�LV�WKH�VDPH�DV�VKRZQ�LQ�)LJ�
XUH������DQG�GHVFULEHG�LQ�WKH�DVVRFLDWHG�SURPSW��OHIW��
7KHQ�SUHVV�WKH�Select�NH\�WR�VWDUW�WKH�FDOLEUDWLRQ�SURF�
HVV

127(
(QVXUH�WKDW�WKH�EHDGOHVV�HQG�LV�FRQQHFWHG
WR�WKH�SRLQW�RI�PHDVXUHPHQW�

6WHS���� $W�WKH�QH[W�SURPSW��OHIW��FRQQHFW�WKH�2SHQ�WR�WKH
EHDGOHVV�HQG�RI�WKH�DLU�OLQH��7KHQ�SUHVV�WKH�Select�NH\
WR�VWDUW�WKH�FDOLEUDWLRQ�SURFHVV��

6WHS���� 9HULI\�WKDW�WKH�GLVSOD\�UHVHPEOHV�WKDW�VKRZQ�EHORZ�

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Calibration

PRECISION
RETURN LOSS
CALIBRATION

CONNECT
OFFSET
AUTOTESTER
AND AIRLINE 
AS SHOWN TO
CHANNEL ’A’

PRESS SELECT
WHEN READY

PRECISION
RETURN LOSS
CALIBRATION

CONNECT OPEN
TO AIRLINE

PRESS SELECT
WHEN READY

10.0 dB/DIV   OFFSET1:  PRECSN RL (A)
2:  OFF

+0.0dB

2 GHz/DIV
START: 0.0100 GHz

401 pts

STOP: 20.0000 GHz

LEVEL +7.0 dBm

54147A

PRECISION
RETURN LOSS
CALIBRATION

CONNECT OPEN
TO AIRLINE

PRESS SELECT
WHEN READY

 1

MEASUREMENT PRECISION RETURN LOSS
PROCEDURES MEASUREMENT AND CALIBRATION
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6WHS���� $W�WKH�QH[W�SURPSW��OHIW��UHPRYH�WKH�2SHQ�DQG�FRQ�
QHFW�WKH�6KRUW�WR�WKH�EHDGOHVV�HQG�RI�WKH�DLU�OLQH�
7KHQ�SUHVV�WKH�Select�NH\�WR�VWDUW�WKH�FDOLEUDWLRQ�SURF�
HVV��

6WHS���� 1H[W��UHPRYH�WKH�6KRUW�DQG�FRQQHFW�WKH�7HUPLQDWLRQ
WR�WKH�EHDGOHVV�HQG�RI�WKH�DLU�OLQH��7KHQ�SUHVV�WKH
SelecW�NH\�WR�VWDUW�WKH�FDOLEUDWLRQ�SURFHVV�

6WHS���� 5HPRYH�WKH�7HUPLQDWLRQ��7KH�FDOLEUDWLRQ�LV�FRPSOHWH�

6WHS���� &RQQHFW�WKH�'87�WR�WKH�EHDGOHVV�HQG�RI�WKH�DLU�OLQH�
DQG�SUHVV�Select�WR�VWDUW�WKH�PHDVXUHPHQW�

6WHS���� 2EVHUYH�WKDW�WKH�ULSSOH�SDWWHUQ�UHVHPEOHV�WKDW�VKRZQ
EHORZ�

127(
7KH�DERYH�ZDYHIRUP�LV�IURP�DQ�DGDSWHU�WHU�
PLQDWHG�ZLWK�DQ�$15,768�7HUPLQDWLRQ�
<RXU�ZDYHIRUP�ZLOO�KDYH�GLIIHUHQW�SHDN�WR�
SHDN�PDJQLWXGHV�

PRECISION
RETURN LOSS
CALIBRATION

REMOVE OPEN
AND CONNECT

SHORT

PRESS SELECT
WHEN READY

PRECISION
RETURN LOSS
CALIBRATION

CONNECT
TERMINATION

TO AIRLINE

PRESS SELECT
WHEN READY

10.0 dB/DIV   OFFSET1:  PRECSN RL (A)
2:  OFF

+0.0dB

2 GHz/DIV
START: 0.0100 GHz

401 pts

STOP: 20.0000 GHz

LEVEL +7.0 dBm

54147A

CALIBRATION
COMPLETE

CONNECT DUT

PRESS SELECT
WHEN READY

 1

PRECISION RETURN LOSS MEASUREMENT
MEASUREMENT AND CALIBRATION PROCEDURES
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6WHS���� 3UHVV�WKH�&KDQQHO���0HQX�NH\��OHIW��

6WHS���� 6HOHFW�35(&,6,21�5/�IURP�WKH�GLVSOD\HG�PHQX
�OHIW��

6WHS���� 6HOHFW�),1$/�IURP�WKH�GLVSOD\HG�PHQX��OHIW��

6WHS���� 2EVHUYH�WKDW�WKH�GLVSOD\�FKDQJHV�DQG�QRZ�UHVHPEOHV
WKDW�VKRZQ�EHORZ�

CHANNEL: 1
INPUT: A

TRANSMISSION
RETURN LOSS
PRECISION RL
REL G/DELAY

SWR
POWER
DTF/DB

DTF/SWR
SELECT INPUT

TRACE MEMORY
MORE

USE ♦  THEN
PRESS SELECT

PRECISION
RETURN LOSS

SET FORMAT
FINAL
TUNING

USE ♦  THEN
PRESS Select

10.0 dB/DIV   OFFSET1:  PRECSN RL (A)
2:  OFF

+0.0dB

2 GHz/DIV
START: 0.0100 GHz

401 pts

STOP: 20.0000 GHz

LEVEL +7.0 dBm

54147A

PRECISION
RETURN LOSS

SET FORMAT
FINAL

    TUNING

USE       THEN
PRESS SELECT

 1

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

MEASUREMENT PRECISION RETURN LOSS
PROCEDURES MEASUREMENT AND CALIBRATION
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6WHS���� 3UHVV�WKH�&XUVRU�2Q�2II�NH\��OHIW��

6WHS���� 2EVHUYH�WKH�&85625�0(18�UHDGRXW��7KLV�WKH�UH�
WXUQ�ORVV�IURP�WKH�'87�DW�WKH�IUHTXHQF\�VKRZQ��

END OF PROCEDURE

>>

Menu EnhancementHard CopyCursor

System Functions

Remote

1 2 3

4 5 6

7 8 9

0 . _

Cursor On/Off

CURSOR

1: -25.84 dB

10.0050 GHz

PRESS SELECT
FOR

CURSOR MENU

PRECISION RETURN LOSS MEASUREMENT
MEASUREMENT AND CALIBRATION PROCEDURES
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��� DIRECTIVITY
CALIBRATION AND
MEASUREMENT

7KH����;;$�LV�FDSDEOH�RI�DFFXUDWHO\�PHDVXULQJ�WKH�GLUHFWLYLW\�RI�6:5
$XWRWHVWHUV�XVLQJ�WKH�3UHFLVLRQ�5HWXUQ�/RVV�PHDVXUHPHQW�IXQFWLRQ�
7KLV�SDUDJUDSK�DVVXPHV�IDPLOLDULW\�ZLWK�WKH�3UHFLVLRQ�5HWXUQ�/RVV
0HDVXUHPHQW�DQG�&DOLEUDWLRQ�SURFHGXUHV�LQ�SDUDJUDSK�����

6WHS��� &RQQHFW�WHVW�HTXLSPHQW�SHU�)LJXUH������

1RWH�WKDW�WKH�GLIIHUHQFH�LQ�WKH�WHVW�VHWXS�LV�WKDW�WKH
EHDGOHVV�HQG�RI�WKH�DLU�OLQH�FRQQHFWV�WR�WKH�6:5
$XWRWHVWHU�DQG�WKDW�WKH�WHUPLQDWLRQ�LV�D����G%�2IIVHW
7HUPLQDWLRQ��$OVR��WKH�6:5�$XWRWHVWHU�LV�D�VWDQGDUG
PRGHO�LQVWHDG�RI�WKH�VSHFLDO�RIIVHW�PRGHO�XVHG�LQ�SDUD�
JUDSK�����

6WHS��� 3UHVV�WKH�3RZHU�SXVKEXWWRQ��OHIW��WR�2Q��

$W�WKH�FRQFOXVLRQ�RI�WKH�VHOI�WHVW��§$//�7(676
3$66('¨�ZLOO�EH�GLVSOD\HG�DQG�WKH����;;$�ZLOO�EH
UHDG\�WR�PDNH�D�PHDVXUHPHQW�

6WHS��� 3UHVV�WKH�&KDQQHO���Display On/Off NH\��OHIW��WR�RII�

541XXA Network Analyzer

A B

Open/
Short*

Adapter

Beadless End

20 dB Offset
Termination

*Connect as directed by procedure

NOTE
For directivity measurements, the DUT (Device Under
Test) is a Coupler, RF Bridge, or SWR Autotester. For 
Coupler directivity tests, a low return loss attenuator
is required between the source output and the Coupler's
main line input. For both Couplers and RF Bridges, a
ANRITSU RF Detector is required for measuring the
ripple response. For Waveguide Coupler tests, substitute
a 1/2 wavelength offset short for the Open and a 20 dB
mismatch section for the Offset Termination. 

DUT

End with
bead

)LJXUH����� 7HVW�6HWXS�IRU�D�3UHFLVLRQ�5HWXUQ�/RVV�0HDVXUHPHQW

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Power
On

Off

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Display On/Off

MEASUREMENT DIRECTIVITY MEASUREMENT
PROCEDURES AND CALIBRATION

541XXA OM 5-43



6WHS��� 6HW�WKH����;;$�VLJQDO�VRXUFH�FRQWUROV��OHIW��WR�WKH�GH�
VLUHG�IUHTXHQF\�UDQJH�DQG�SRZHU�RXWSXW�OHYHO�IRU�WKH
WHVW��

)RU�WKH�H[DPSOH�LQFOXGHG�LQ�WKLV�SURFHGXUH��WKH�VWDUW
IUHTXHQF\�LV������*+]��WKH�VWRS�IUHTXHQF\�LV����*+]�
DQG�WKH�SRZHU�RXWSXW�LV�VHW�WR������G%P�

6WHS��� 3UHVV�WKH�&KDQQHO���Menu�NH\��OHIW��

6WHS��� 6HOHFW�35(&,6,21�5/�IURP�WKH�GLVSOD\HG�PHQX
�OHIW��

6WHS��� 6HOHFW�),1$/�IURP�WKH�GLVSOD\HG�PHQX��OHIW��

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Source

Frequency
Output
Power

Markers
Alternate
Sweep

RF
On/Off

RF Off

Leveling
Internal

External

Unleveled

Frequency

Output Power
RF On/Off

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

CHANNEL: 1
INPUT: A

TRANSMISSION
RETURN LOSS
PRECISION RL
REL G/DELAY

SWR
POWER
DTF/DB

DTF/SWR
SELECT INPUT

TRACE MEMORY
MORE

USE ♦  THEN
PRESS SELECT

PRECISION
RETURN LOSS

SET FORMAT
FINAL
TUNING

USE ♦  THEN
PRESS SELECT

DIRECTIVITY MEASUREMENT MEASUREMENT
AND CALIBRATION PROCEDURES
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6WHS��� 3UHVV�WKH�Calibration�NH\��OHIW���WKHQ�SUHVV�WKH�Select
NH\�WR�VWDUW�WKH�FDOLEUDWLRQ�SURFHVV�

6WHS��� 9HULI\�WKDW�WKH�WHVW�VHWXS�LV�FRQQHFWHG�DV�DV�VKRZQ�LQ
)LJXUH�����DQG�GHVFULEHG�LQ�WKH�DVVRFLDWHG�SURPSW
�OHIW���7KHQ�SUHVV�WKH�Select�NH\�WR�VWDUW�WKH�FDOLEUD�
WLRQ�SURFHVV

127(
(QVXUH�WKDW�WKH�DLU�OLQHªV�EHDGOHVV�HQG�LV
FRQQHFWHG�WR�WKH�'87�WHVW�SRUW�

6WHS���� $W�WKH�QH[W�SURPSW��OHIW��FRQQHFW�WKH�2SHQ�WR�WKH�WKH
DLU�OLQH��7KHQ�SUHVV�WKH�Select�NH\�WR�VWDUW�WKH�FDOLEUD�
WLRQ�SURFHVV��

6WHS���� 9HULI\�WKDW�WKH�GLVSOD\�UHVHPEOHV�WKDW�VKRZQ�EHORZ�

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Calibration

PRECISION
RETURN LOSS
CALIBRATION

CONNECT
OFFSET
AUTOTESTER
AND AIRLINE 
AS SHOWN TO
CHANNEL ’A’

PRESS SELECT
WHEN READY

PRECISION
RETURN LOSS
CALIBRATION

CONNECT OPEN
TO AIRLINE

PRESS SELECT
WHEN READY

10.0 dB/DIV   OFFSET1:  PRECSN RL (A)
2:  OFF

+0.0dB

2 GHz/DIV
START: 0.0100 GHz

401 pts

STOP: 20.0000 GHz

LEVEL +7.0 dBm

54147A

PRECISION
RETURN LOSS
CALIBRATION

CONNECT OPEN
TO AIRLINE

PRESS SELECT
WHEN READY

 1

MEASUREMENT DIRECTIVITY MEASUREMENT
PROCEDURES AND CALIBRATION
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6WHS���� $W�WKH�QH[W�SURPSW��OHIW��UHPRYH�WKH�2SHQ�DQG�FRQ�
QHFW�WKH�6KRUW�WR�WKH�EHDGHG�HQG�RI�WKH�DLU�OLQH��7KHQ
SUHVV�WKH�Select�NH\�WR�VWDUW�WKH�FDOLEUDWLRQ�SURFHVV��

6WHS���� 1H[W��UHPRYH�WKH�6KRUW�DQG�FRQQHFW�WKH�7HUPLQDWLRQ
WR�WKH�DLU�OLQH��7KHQ�SUHVV�WKH Select�NH\�WR�VWDUW�WKH
FDOLEUDWLRQ�SURFHVV�

6WHS���� /HDYH�WKH����G%�2IIVHW�7HUPLQDWLRQ�LQ�SODFH��7KH�FDOL�
EUDWLRQ�LV�FRPSOHWH�

6WHS���� 3UHVV�Select�WR�VWDUW�PHDVXUHPHQW��REVHUYH�WKDW�WKH
ZDYHIRUP�UHVHPEOHV�WKDW�VKRZQ�EHORZ�

PRECISION
RETURN LOSS
CALIBRATION

REMOVE OPEN
AND CONNECT

SHORT

PRESS SELECT
WHEN READY

PRECISION
RETURN LOSS
CALIBRATION

CONNECT
TERMINATION

TO AIRLINE

PRESS SELECT
WHEN READY

10.0 dB/DIV   OFFSET1:  PRECSN RL (A)
2:  OFF

+0.0dB

2 GHz/DIV
START: 0.0100 GHz

401 pts

STOP: 20.0000 GHz

LEVEL +7.0 dBm

54147A

CALIBRATION
COMPLETED

CONNECT
TEST DEVICE

PRESS SELECT
TO CONTINUE

 1

DIRECTIVITY MEASUREMENT MEASUREMENT
AND CALIBRATION PROCEDURES
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6WHS���� 3UHVV�WKH�Cursor On/Off NH\��OHIW��WR�RQ�

6WHS���� 2EVHUYH�WKH�&85625�0(18�UHDGRXW��7KLV�WKH�UH�
WXUQ�ORVV�IURP�WKH�6:5�$XWRWHVWHU�DW�WKH�IUHTXHQF\
VKRZQ��

END OF PROCEDURE

>>

Menu EnhancementHard CopyCursor

System Functions

Remote

1 2 3

4 5 6

7 8 9

0 . _

Cursor On/Off

CURSOR

1: -46.02 dB

10.0050 GHz

PRESS SELECT
FOR

CURSOR MENU
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Chapter 6
Distance To Fault (DTF) 
Measurement and Calibration

��� INTRODUCTION 7KLV�FKDSWHU�GHVFULEHV�WKH�'LVWDQFH�7R�)DXOW��'7)��IHDWXUH��,W�SUR�
YLGHV�D�GHWDLOHG��VWHS�E\�VWHS�SURFHGXUH�IRU�SHUIRUPLQJ�D�'7)�PHDVXUH�
PHQW�DQG�FDOLEUDWLRQ��7KLV�FKDSWHU�DOVR�FRQWDLQV�FKDUWV�DQG�WDEOHV�SUR�
YLGLQJ�FRD[LDO�DQG�ZDYHJXLGH�SHUIRUPDQFH�GDWD�

��� OPERATION 7KH�IUHTXHQF\�LV�VHW�IRU�WKH�PDLQ����;;$�RSHUDWLRQ�XVLQJ�WKH�)UH�
TXHQF\�NH\�LQ�WKH�6RXUFH�NH\�JURXS��ULJKW�VLGH�RI�IURQW�SDQHO���:KHQ
WKH�'7)�PRGH�LV�HQWHUHG��WKH�IUHTXHQF\�SUHYLRXVO\�VHW�LV�WKH�PD[LPXP
UDQJH�RI�WKH�LQVWUXPHQW��GHIDXOW��RU�WKH�UDQJH�WKDW�ZDV�ODVW�XVHG�LQ�WKH
'7)�PRGH��,I�WKLV�UDQJH�LV�YHU\�QDUURZ�LW�DXWRPDWLFDOO\�LQFUHDVHV�WKH
PLQLPXP�UDQJH�RYHU�ZKLFK�D�'7)�PHDVXUHPHQW�LV�SHUIRUPHG��,Q
RWKHU�ZRUGV��WKH�VZHHS�PXVW�EH�ZLGH�HQRXJK�WR�JHQHUDWH�VXIILFLHQW�UH�
IOHFWLYH�ULSSOHV�IRU�IDXOW�DQDO\VLV��%HLQJ�DEOH�WR�DOWHU�WKH�IUHTXHQF\
UDQJH�OHWV�\RX�UHVWULFW�WKH�'7)�RSHUDWLRQ�WR�IUHTXHQFLHV�WKDW�WKH�WHVW
GHYLFH�RU�FDEOH�FDQ�SURSDJDWH��

7KH�'7)�PRGH�FDQ�GLVSOD\�LQ�G%�RU�6:5��$�G%�GLVSOD\�LV�DFFHVVHG�E\
VHOHFWLQJ�'7)�'%�IURP�WKH�&KDQQHO���PHQX��$Q�6:5�GLVSOD\�LV�DF�
FHVVHG�IURP�D�VHSDUDWH�PHQX�WKDW�DSSHDUV�ZKHQ�WKH�&KDQQHO���0HQX
NH\�LV�SUHVVHG�D�VHFRQG�WLPH��:KHQ�LQ�'7)�6:5�GLVSOD\�PRGH�WKH
&KDQQHO���DQG���WUDFHV�ZLOO�GLVSOD\�6:5�YDOXHV��7KH�FXUVRU�DQG�VLQJOH
OLPLWV�DUH�DOVR�LQ�6:5��7KH�5HODWLYH�FXUVRU�LV�GLVSOD\HG�LQ�G%U��

127(�
,I�D�WUDFH�LV�VWRUHG�WR�&KDQQHO���PHPRU\�DQG�WKH�'7)�6:5
PRGH�LV�H[LWHG��WKH�UHODWLYH�G%U�FXUVRU�YDOXH�LV�LQYDOLG�XQ�
WLO�QHZ�WUDFH�PHPRU\�GDWD�LV�VWRUHG�

$OO�RWKHU�RSHUDWRU�SDUDPHWHUV�DUH�DFFHVVHG�XVLQJ�WKH�'7)�PHQXV�WKDW
DSSHDU�ZKHQ�'7)�LV�VHOHFWHG�IURP�WKH�&KDQQHO���RU���0HQX�NH\�

��� DTF/SWR
MEASUREMENT MODE

7KH�'7)�6:5�PHDVXUHPHQW�PRGH�LV�GHVFULEHG�LQ�WKH�IROORZLQJ�SDUD�
JUDSKV�

$FFHVV�WR
'7)�6:5
0HDVXUHPHQW
0RGH

3UHVV�WKH�&KDQQHO���§0HQX¨�NH\�XQWLO�WKH�'7)�6:5
PHQX��OHIW��DSSHDUV�
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'7)�6:5
0HDVXUHPHQW
0RGH�2SHUD�
WLRQDO�'H�
VFULSWLRQ

1RUPDO�'7)�PHDVXUHPHQWV�GLVSOD\�WUDFH�GDWD�LQ
G%��7KH�'7)�6:5�PRGH�WUDQVODWHV�WKH�G%�WUDFH�LQ�
IRUPDWLRQ�LQWR�6:5�YDOXHV��7KH�WUDFH�RIIVHW��UHVROX�
WLRQ��FXUVRU�DQG�VLQJOH�OLPLWV�DUH�DOVR�GLVSOD\HG�LQ
6:5��7KH�UHODWLYH�FXUVRU�LV�GLVSOD\HG�LQ�UHODWLYH�G%
�L�H��G%U���$OO�RWKHU�RSHUDWLRQDO�SDUDPHWHUV�DUH�WKH
VDPH�DV�QRUPDO�'7)�G%�PRGH��,I�D�G%�WUDFH�LV�UH�
TXLUHG�ZKHQ�RSHUDWLQJ�LQ�WKH�'7)�6:5�PRGH�RU�DQ
6:5�WUDFH�LV�UHTXLUHG�ZKHQ�RSHUDWLQJ�LQ�WKH
'7)�'%�PRGH��H[LW�WKH�'7)�PRGH�DQG�UH�HQWHU�WKH
RWKHU�'7)�6:5�RU�'7)�'%�PRGH�DQG�WKH�QHZ�WUDFH
ZLOO�GLVSOD\�DV�UHTXLUHG��5HFDOLEUDWLRQ�LV�QRW�UH�
TXLUHG�ZKHQ�FKDQJLQJ�EHWZHHQ�'7)�6:5�DQG
'7)�'%�PRGHV��7KH�SORWWHU�DQG�SULQWHU�RXWSXWV�ZLOO
EH�LQ�6:5�XQLWV�LI�'7)�6:5�PRGH�LV�DFWLYH��)URQW�
SDQHO�VHWXS�PHPRULHV�PD\�EH�XVHG�WR�VWRUH�D
'7)�6:5�VHW�XS��7KH�'7)�6:5�PRGH�PD\�EH�HQ�
WHUHG�YLD�WKH�*3,%�E\�VHQGLQJ�WKH�§60���:¨�FRP�
PDQG�

0HDVXUHPHQW
([FOXVLRQ

7KH�G%U�UHODWLYH�FXUVRU�UHDGRXW�IRU�WKH�'7)�6:5
WUDFH�PHPRU\�&KDQQHO���UHPDLQV�YDOLG�ZKLOH�LQ�WKH
'7)�6:5�PRGH��,I�WKH�'7)�6:5�PRGH�LV�H[LWHG�DQG
UH�HQWHUHG�WKH�'7)�6:5�WUDFH�PHPRU\�ZLOO�EH�GLV�
SOD\HG�FRUUHFWO\�EXW�WKH�&KDQQHOO���G%U�YDOXH�ZLOO�EH
LQYDOLG�

��� TEST SETUPS :KHQ�XVLQJ�WKH�'7)�IHDWXUH��WKH����;;$�FDQ�EH�RSHUDWHG�LQ�WZR
PRGHV��%HVW�XVH�GHSHQGV�RQ�WKH�DFFHVVLELOLW\�RI�WKH�WUDQVPLVVLRQ�OLQH�WR
EH�WHVWHG��:KHQ�WKH�WHVW�HTXLSPHQW�DQG�WKH�OLQH�WR�EH�WHVWHG�FDQ�EH�OR�
FDWHG�FORVH�WR�HDFK�RWKHU��WKH�VWDQGDUG�PRGH�VHWXS��)LJXUH������LV�SUH�
IHUUHG�EHFDXVH�RI�LWV�VLPSOLFLW\�

:KHQ�WKH�WUDQVPLVVLRQ�OLQH�PXVW�EH�WHVWHG�LQ�SODFH�DQG�WKH�WHVW�HTXLS�
PHQW�FDQQRW�EH�ORFDWHG�QHDU�LW��WKH�UDWLR�PRGH�VHWXS��)LJXUH�����
VKRXOG�EH�XVHG��

7KH�UDWLR�PRGH�VHWXS�UHTXLUHV�DQ�DGGLWLRQDO�GHWHFWRU�DQG�D�SRZHU�VSOLW�
WHU��7KH�GHWHFWRUV�DQG�WKHLU�FRQQHFWLQJ�KDUGZDUH�VKRXOG�EH�ORFDWHG�DV
FORVH�DV�SRVVLEOH�WR�WKH�OLQH�EHLQJ�WHVWHG��([WHQGHU�FDEOHV�PD\�WKHQ
XVHG�WR�FRQQHFW�WR�WKH����;;$��7KH�5)�H[WHQGHU�FDEOH�VKRXOG�EH�D�ORZ
ORVV�W\SH�ZLWK�KLJK�TXDOLW\�FRQQHFWRUV�

TEST DISTANCE TO FAULT
SETUPS  MEASUREMENT AND CALIBRATION

DTF/SWR

PRESS ◆THEN
PRESS SELECT
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541XXA Network Analyzer

R A B

RF
Termination

Transmission Line
Under Test

ANRITSU 41 KC-3
3 dB Attenuator

DC-40 GHz 2 Watts

ANRITSU
560-7K50
Detector

ANRITSU
K240
Power
DividerR A B

)LJXUH����� 6WDQGDUG�0RGH����;;$�'7)�7HVW�6HWXS

541XXA Network Analyzer

R A B

RF

Termination

Transmission 
Line

Under Test

ANRITSU 41 KC-3
3 dB Attenuator

DC-40 GHz 2 Watts

ANRITSU
560-7K50
Detector

ANRITSU
K240
Power
Divider

ANRITSU
560-7K50

DETECTOR

ANRITSU K241
Power Splitter

Extender
Cable

127(
)LJXUHV�����DQG�����VKRZ�SDUW�QXPEHUV�IRU�.�W\SH�FRQQHFWRU�WUDQVPLVVLRQ�OLQHV��5HIHU�WR�WKH
§�����$�6HULHV�1HWZRUN�$QDO\]HU�&RQILJXUDWLRQ�&KDUW¨�WDEXODWLRQ�RQ�SDJH���RI�WKH������$
7HFKQLFDO�'DWD�6KHHW�LQ�$SSHQGL[�$�

)LJXUH����� 5DWLR�0RGH����;;$�'7)�7HVW�6HWXS

DISTANCE TO FAULT TEST
MEASUREMENT AND CALIBRATION SETUPS
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��� DISTANCE-TO-FAULT
MEASUREMENT AND
CALIBRATION

$�SURFHGXUH�IRU�XVLQJ�WKH����;;$�WR�PDNH�D�GLVWDQFH�WR��IDXOW��'7)��
VWDQGDUG�PRGH�PHDVXUHPHQW�LV�JLYHQ�EHORZ�

.H\�$VVXPSWLRQV��'7)�PHDVXUHPHQW�RI�D�FRD[LDO�WUDQVPLVVLRQ�OLQH�XV�
LQJ�D������$�RU������$��0D[LPXP�IUHTXHQF\�UDQJH�RI�WKH�WUDQVPLV�
VLRQ�OLQH�LV���WR���*+]��GLVWDQFH�VFDOH�LV�LQ�PHWHUV��DQG�GLVSOD\�UHVROX�
WLRQ�LV�����GDWD�SRLQWV�

6WHS��� &RQQHFW�WKH�WHVW�VHWXS�IRU�D�UDWLR�PRGH�PHDVXUHPHQW
SHU�)LJXUH�����

6WHS��� 3UHVV�WKH�System Menu�NH\��OHIW��

6WHS��� 6HOHFW�6<67(0�6(783�IURP�WKH�GLVSOD\HG�PHQX
�OHIW��

6WHS��� 6HOHFW�025(�IURP�WKH�GLVSOD\HG�PHQX��OHIW��

>>

1 2 3

4 5 6

7 8 9

0

System Menu

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE
SOURCE

ANALYZER
PLOTTER

APPLICATIONS
GPIB MODE

PRESS ◆THEN
PRESS SELECT

SYSTEM SETUP

SET CLOCK

KEYCLICK
OFF

ON (low)
ON (high)

MORE

MEASUREMENT DISTANCE TO FAULT
PROCEDURE MEASUREMENT AND CALIBRATION
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6WHS��� 6HOHFW�',67$1&(�,1�0(7(56�IURP�WKH�GLVSOD\HG
PHQX��OHIW��

6WHS��� 3UHVV�WKH�&KDQQHO���0HQX�NH\��OHIW��

6WHS��� 6HOHFW�DTF�'%�IURP�WKH�GLVSOD\HG�PHQX��OHIW��

6WHS��� 3UHVV�WKH�Frequency NH\��OHIW��

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

Frequency

SYSTEM
UTILITIES

DISTANCE IN:
METERS

FEET

CLEAR
NON-VOLATILE

MEMORY

SET FILE
EXTENSIONS
GPIB MODE

PRESS ◆THEN
PRESS SELECT

CHANNEL 1
INPUT: A

TRANSMISSION
RETURN LOSS
PRECISION RL
REL G/DELAY

SWR
POWER
DTF/DB

DTF/SWR
SELECT INPUT

TRACE MEMORY
MORE

PRESS ◆THEN
PRESS SELECT

DISTANCE TO FAULT MEASUREMENT
MEASUREMENT AND CALIBRATION PROCEDURE
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6WHS��� 3UHVV��2>�RQ�WKH�NH\SDG��WKHQ�WKH��Enter>�NH\��OHIW�

2EVHUYH�WKDW�WKH�IUHTXHQF\�PHQX�DSSHDUV��WKDW�WKH
67$57�$%29(��VHOHFWLRQ�LV�KLJKOLJKWHG��DQG�WKDW�LW
VKRZV��������*+]�

6WHS���� 0RYH�WKH�FXUVRU�WR�6723�%(/2:���XVLQJ�WKH
<Select>�NH\�

6WHS���� 3UHVV�<8> RQ�WKH�NH\SDG��WKHQ�WKH <Enter>�NH\��OHIW��

2EVHUYH�WKDW�WKH�6723�%(/2:��VHOHFWLRQ�VKRZV
�������*+]�

>>

2 Enter

1 2 3

4 5 6

7 8 9

0

>>

8 Enter

1 2 3

4 5 6

7 8 9

0

FREQUENCY 
MENU

DTF MODE

ENTER
FREQUENCY
LIMITS FOR

DTF

START ABOVE:
2.0000 GHz

STOP BELOW:
8.0000 GHz

FREQUENCY 
MENU

DTF MODE

ENTER
FREQUENCY
LIMITS FOR

DTF

START ABOVE:
2.0000 GHz

STOP BELOW:
8.0000 GHz

MEASUREMENT DISTANCE TO FAULT
PROCEDURE MEASUREMENT AND CALIBRATION
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6WHS���� 3UHVV�WKH�&KDQQHO���Menu NH\��OHIW��WR�UHWXUQ�WR�WKH
'7)�PHQX�

6WHS���� &KRRVH�6(7�0(',80�IURP�WKH�GLVSOD\HG�PHQX
�OHIW��

6WHS���� 6HOHFW�&2$;�WKHQ�&2$;�/,67�IURP�WKH�GLVSOD\HG
PHQX�

7KLV�VHOHFWLRQ�GLVSOD\V�D�OLVWLQJ�WKDW�OHWV�\RX�FKRRVH�D
W\SH�IURP�D�SUHGHILQHG�OLVW��$Q�H[DPSOH�
��32/<(�LV�D�SRO\HWKHOHQH�GLHOHFWULF
��$,5�LV�DQ�DLU�GLHOHFWULF
��7()/�LV�D�WHIORQ�GLHOHFWULF
��07()/�LV�D�PLFURSRURXV�WHIORQ�GLHOHFWULF

6WHS���� 6HOHFW�32/<(�IURP�WKH�OLVW�

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

DTF MENU
INPUT: A

SET MEDIUM
COAX   POLYE

RANGE
xxxxxx

DTF SETUP

DATA POINTS
256
512
1024

EXIT DTF

DTF MEDIUM
COAX   POLYE

SET MODE
COAX
WAVEGUIDE
COAX+GUIDE

COAX LIST

ENTER NEW
COAX

PROPAGATION
VELOCITY

X.XX

LOSS
X.XX dB/m

DISTANCE TO FAULT MEASUREMENT
MEASUREMENT AND CALIBRATION PROCEDURE
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$V�DQ�DOWHUQDWLYH�WR�VHOHFWLQJ�IURP�WKH�SUHGH�
ILQHG�OLVW��DVVXPH�WKDW�\RX�ZLVK�WR�DGG�D�QHZ�FR�
D[LDO�W\SH�WR�WKH�OLVW��3URFHHG�DV�IROORZV�

6WHS���� 3UHVV�WKH�&KDQQHO���Menu�NH\��OHIW��WR�UHWXUQ�WR�WKH
'7)�PHQX�

6WHS���� &KRRVH�6(7�0(',80�IURP�WKH�GLVSOD\HG�PHQX
�OHIW��DQG�SUHVV�WKH <Select>�NH\�

6WHS���� 6HOHFW�(17(5�1(:�&2$;�IURP�WKH�GLVSOD\HG�PHQX�

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

DTF MEDIUM
COAX   POLYE

SET MODE
COAX
WAVEGUIDE
COAX+GUIDE

COAX LIST

ENTER NEW
COAX

PROPAGATION
VELOCITY

X.XX

LOSS
X.XX dB/m

DTF MENU
INPUT: A

SET MEDIUM
COAX   POLYE

RANGE
xxxxxx

DTF SETUP

DATA POINTS
256
512
1024

EXIT DTF

MEASUREMENT DISTANCE TO FAULT
PROCEDURE MEASUREMENT AND CALIBRATION
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6WHS���� :LWK�1$0(�KLJKWOLJKWHG��SUHVV�WKH�<Select>�NH\�

6WHS���� 6HOHFW�&/5�IURP�WKH�GLVSOD\HG�PHQX��DQG�SUHVV�WKH
<Select>�NH\�WR�FOHDU�WKH�SUHYLRXV�HQWU\�

)RU�WKLV�H[DPSOH�ZH�ZLOO�FUHDWH�D�QHZ�W\SH�QDPHG
§)2,/�¨�,W�ZLOO�KDYH�D�GLHOHFWULF�FRQVWDQW�RI����DQG�D
ORVV�SHU�PHWHU�RI���G%�

6WHS���� 8VH�WKH�<^>, <v>, DQG <Select> RU�<Enter> NH\V�WR
VSHOO�RXW�)2,/�

6WHS���� 0RYH�WKH�FXUVRU�WR�'21(�DQG�SUHVV� <Select> RU�<En-
ter>.

6WHS���� 0RYH�WKH�FXUVRU�WR�35(9,286�0(18�DQG�SUHVV�
<Select> RU�<Enter>.

DETAIL NEW
COAX TYPE

NAME
POLYE

DIELECTRIC
CONSTANT
    0.64

LOSS
    0.00 dB/m

PREVIOUS
MENU

TITLE ENTRY

POLYE

ABCDEFGHIJKL
MNOPQRSTUVWX
YZ0123456789
#()+-.,/<>?
CLR  DEL  DONE

PREVIOUS MENU

USE KNOB TO
SELECT TEXT
PRESS ENTER

OR SELECT

TITLE ENTRY

FOIL

ABCDEFGHIJKL
MNOPQRSTUVWX
YZ0123456789
#()+-.,/<>?
CLR  DEL  DONE

PREVIOUS MENU

USE KNOB TO
SELECT TEXT
PRESS ENTER

OR SELECT

DISTANCE TO FAULT MEASUREMENT
MEASUREMENT AND CALIBRATION PROCEDURE
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6WHS���� 6HOHFW�3523$*$7,21�9(/2&,7<��IURP�WKH�GLV�
SOD\HG�PHQX�

6WHS���� 3UHVV�WKH��.>. <8>�WKHQ�<Enter> NH\V�RQ�WKH�NH\SDG�

6WHS���� 0RYH�WKH�FXUVRU�WR�/266�

6WHS���� Press the <1>�WKHQ�<Enter> NH\V�RQ�WKH�NH\SDG�

6WHS���� 0RYH�WKH�FXUVRU�WR�35(9,286�0(18�DQG�SUHVV�
<Select> RU�<Enter>.

6WHS���� 3UHVV�WKH�&KDQQHO���Menu�NH\��OHIW��WR�UHWXUQ�WR�WKH
'7)�PHQX�

6WHS���� 6HOHFW�����IURP�WKH�GDWD�SRLQW�OLVWLQJ�LQ�WKH�GLVSOD\HG
PHQX��OHIW�

7KH������VHOHFWLRQ�SURYLGHV�EHWWHU�GLVWDQFH�UHVROXWLRQ
LQ�WKH�ILQDO�SORW�EXW�UHTXLUHV�ORQJHU�FDOLEUDWLRQ�DQG
PHDVXUHPHQW�WLPHV��)RU�WKH�IDVWHVW�GDWD�SORW��\RX
PLJKW�UXQ�WKH�ILUVW�WHVW�XVLQJ�����GDWD�SRLQWV��WKHQ�UH�
UXQ�WKH�PHDVXUHPHQW�XVLQJ�D�KLJKHU�UHVROXWLRQ�LI�\RX
GHWHUPLQH�IURP�WKH�SORW�WKDW�LW�LV�QHHGHG��)RU�WKLV�H[�
DPSOH��ZHªOO�XVH�WKH�PLGGOH�YDOXH�

6WHS���� (QWHU�D�YDOXH�IRU�WKH�5$1*(�RSWLRQ��OHIW���7KLV�YDOXH
LV�WKH�OHQJWK�RI�WKH�WUDQVPLVVLRQ�OLQH�XQGHU�WHVW��)RU
WKLV�H[DPSOH��HQWHU����IURP�WKH�NH\SDG�

7KH����;;$�LQFRUSRUDWHV�DXWRPDWHG��KLJK�SHUIRUP�
DQFH�DQWL�DOLDVLQJ�VRIWZDUH��)RU�EHVW�UHVXOWV��VHW�WKH
5$1*(�YDOXH�WR�DERXW�����WLPHV�WKH�OHQJWK�RI�WKH
WUDQVPLVVLRQ�OLQH�XQGHU�WHVW�

6WHS���� 6HOHFW�'7)�6(783�IURP�WKH�GLVSOD\HG�PHQX��OHIW��

DETAIL NEW
COAX TYPE

NAME
FOIL

PROPAGATION
VELOCITY

0.80

LOSS
  1.00 dB/m

PREVIOUS
MENU

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

DTF MENU
INPUT: A

SET MEDIUM
COAX   POLYE

RANGE
  20 m

DTF SETUP

DATA POINTS
256
512
1024

EXIT DTF

MEASUREMENT DISTANCE TO FAULT
PROCEDURE MEASUREMENT AND CALIBRATION
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6WHS���� ,Q�WKH�'7)�6(783�PHQX��OHIW���REVHUYH�WKDW�WKH�6(7
'7)�=220�/,0,76��67$57�DQG�6723�RSWLRQV
KDYH�GLVWDQFH�YDOXHV��

7KHVH�YDOXHV�DUH�DXWRPDWLFDOO\�HQWHUHG��EDVHG�RQ�WKH
IUHTXHQF\�UDQJH�DQG�PD\�EH�DOWHUHG�ODWHU�WR�IRFXV�RQ
QHZ�DUHDV�RI�WKH�WUDQVPLVVLRQ�OLQH�XQGHU�WHVW��7KH�WR�
WDO�UDQJH�DOORZHG�PD\�EH�UHVWULFWHG�E\�DQ\�RI�WKH�VHWXS
SDUDPHWHUV�

7KH�=220�/,0,76�RSWLRQ�OHWV�\RX�]RRP�LQ�RQ�DQ
DUHD�RI�LQWHUHVW��(QWHU�WKH�SRLQWV��LQ�IHHW�RU�PHWHUV�
ZKHUH�\RX�ZDQW�WR�VWDUW�DQG�VWRS�WKH�]RRP�DFWLRQ���,I
WKH�UDQJH�LV�DOWHUHG��WKH�6723�GLVWDQFH�ZLOO�FKDQJH�DF�
FRUGLQJO\�

6WHS���� ,I�QHFHVVDU\�HQWHU�D�YDOXH�IRU�/266�2))6(7��OHIW��
)RU�WKLV�H[DPSOH��HQWHU����IURP�WKH�NH\SDG�

7KLV�PHQX�RSWLRQ�OHWV�\RX�FRPSHQVDWH�IRU�DQ�LQ�OLQH
DWWHQXDWRU��RU�RWKHU�ORVV�VRXUFH���,I�QRW�FRPSHQVDWHG
IRU��WKH�SUHVHQFH�RI�VXFK�D�GHYLFH�ZLOO�GLVWRUW�WKH�UHWXUQ
ORVV�LQGLFDWLRQ�

$OWHUQDWLYH�0HDVXUHPHQW�2SWLRQV

7KH�SURFHGXUH�WKXV�IDU�KDV�GHWDLOHG�PHQX�RSWLRQV�IRU
D�FRD[�PHDVXUHPHQW��+RZHYHU��WKHUH�DUH�WZR�DGGL�
WLRQDO�RSWLRQV��:$9(*8,'(�DQG�&2$;�*8,'(�
7KH�QH[W�VHYHUDO�VWHSV�SURYLGH�GHWDLOV�IRU�WKHVH�PHQX
FKRLFHV�

:DYHJXLGH

7KH�ZDYHJXLGH�PHQX��OHIW��OHWV�\RX�VHOHFW�IURP�D�OLVW�RU
HQWHU�QHZ�ZDYHJXLGH�LQ�WKH�VDPH�PDQQHU�DV�GHVFULEHG
IRU�FRD[��:KHQ�D�ZDYHJXLGH�KDV�EHHQ�VHOHFWHG��WKH�NH\
IUHTXHQF\�YDOXHV¦)���)���DQG�FXWRII��DORQJ�ZLWK�WKH
ORVV�YDOXH¦ZLOO�DSSHDU�LQ�WKH�PHQX�

DTF SETUP

SET DTF
ZOOM LIMITS

START
xxxxxxxxxxxx

STOP
xxxxxxxxxxx

SIDELOBES:
LOW

NORMAL

LOSS OFFSET
X.XX dB

MAIN MENU

DTF MEDIUM
WAVE  WR15

SET MODE
COAX
WAVEGUIDE
COAX+GUIDE

GUIDE LIST

ENTER NEW
WAVEGUIDE

F1:
  XX.XXXX GHz

F2:
  XX.XXXX GHz

cutoff Freq:
  XX.XXXX GHz

Loss:
  X.XX dB/m

DISTANCE TO FAULT MEASUREMENT
MEASUREMENT AND CALIBRATION PROCEDURE
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&RD[�*XLGH

7KH�FRD[�JXLGH�PHQX��OHIW��OHWV�\RX�VHOHFW�IURP�D�OLVW
RU�HQWHU�QHZ�ZDYHJXLGH�RU�FRD[�W\SHV�LQ�WKH�VDPH�PDQ�
QHU�DV�GHVFULEHG�IRU�FRD[��7KLV�PHQX�FKRLFH�LV�LQWHQGHG
IRU�XVH�ZLWK�K\EULG�WUDQVPLVVLRQ�OLQHV�ZKHUH�D�OHQJWK
RI�ZDYHJXLGH�KDV�D�FRD[�OLQH�RQ�LWV�LQSXW�

$IWHU�PDNLQJ�WKH�DSSURSULDWH�FKRLFHV�LQ�WKH�'7)�0(�
',80�PHQX��FKRRVH�35(9,286�0(18�WR�UHWXUQ�WR
WKH�'7)�0(18��+HUH��\RX�WHOO�WKH�SURJUDP�KRZ�ORQJ
WKH�LQSXW�OHQJWK�RI�FRD[�LV��,Q�WKLV�H[DPSOH��ZHªOO�VD\
WKDW�LW�LV����PHWHUV�

6WHS���� 3UHVV�WKH�Calibration NH\��OHIW��

DTF MEDIUM
WAVE  WR15
POLY  INPUT

SET MODE
COAX
WAVEGUIDE
COAX+GUIDE

GUIDE LIST

ENTER NEW
WAVEGUIDE

COAX LIST

ENTER NEW
COAX

PREVIOUS
MENU

DTF MENU
INPUT: A

SET MEDIUM
WAVE   WR15
COAX   POLYE

RANGE
xxxxxx

COAX LENGTH
   20.00 m

DTF SETUP

DATA POINTS
256
512
1024

EXIT DTF

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Calibration

MEASUREMENT DISTANCE TO FAULT
PROCEDURE MEASUREMENT AND CALIBRATION
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6WHS���� 6HOHFW�3(5)250�&$/,%5$7,21�IURP�WKH�GLV�
SOD\HG�PHQX��OHIW��

6WHS���� )ROORZ�WKH�PHQX�SURPSWV��)LJXUH�������DQG�VWHS
WKURXJK�WKH�FDOLEUDWLRQ�VHTXHQFH��

6WHS���� $IWHU�WKH�FDOLEUDWLRQ�FRPSOHWHV��UHPRYH�WKH�WHUPLQD�
WLRQ�DQG�FRQQHFW�WKH�WUDQVPLVVLRQ�OLQH�WR�EH�WHVWHG��

127(
)RU�&2$;���*8,'(��WKH�FXUVRU�VKRXOG�EH�SODFHG�DW�WKH�GLV�
WDQFH�ZKHUH�WKH�FRD[�WR�ZDYHJXLGH�WUDQVLWLRQ�LV�ORFDWHG�
7KH�PLVPDWFK�UHIOHFWLRQ�FUHDWHV�DQ�HDVLO\�UHFRJQL]HG�VSLNH
RQ�WKH�FDOLEUDWLRQ�VFUHHQ�GLVSOD\�

END OF PROCEDURE

DTF
CALIBRATION

CALIBRATION
RANGE IS:
XXXX GHz

TO:
XXXXX

PERFORM
CALIBRATION

INSTRUCTIONS

PRESS ◆THEN
PRESS SELECT

>>

1 2 3

4 5 6

7 8 9

0 _

Calibration

CONNECT
TERMINATION

TO 3 dB PAD

PRESS SELECT
TO CONTINUE

CALIBRATION
COMPLETED

CONNECT
TEST DEVICE

PRESS SELECT
TO CONTINUE

COAX + GUIDE

DTF
CALIBRATION

CONNECT DUT

PRESS SELECT
TO CONTINUE

COAX + GUIDE

DTF
CALIBRATION

ENTER
COAX LENGTH

X.XX m

PRESS SELECT
WHEN DONE

USE KEYPAD
OR POSITION
CURSOR AT
TRANSITION
POINT FROM
COAX TO
WAVEGUIDE

COAX + GUIDE

CALIBRATION
IS COMPLETE

IF COAX + GUIDE IS SELECTED

IF COAX OR 
WAVEGUIDE
IS SELECTED DTF

CALIBRATION

PERFORM
CALIBRATION

INSTRUCTIONS

USE      THEN
PRESS SELECT

CALIBRATION
RANGE IS:
XX.XXXX GHz
TO:
XX.XXXX GHz

)LJXUH����� 'LVWDQFH�WR�)DXOW�&DOLEUDWLRQ�0HQX�6HTXHQFLQJ

DISTANCE TO FAULT MEASUREMENT
MEASUREMENT AND CALIBRATION PROCEDURE
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��� DETERMINING
PROPAGATION
VELOCITY AND LOSS

7KLV�SDUDJUDSK�GHVFULEH�KRZ�WR�GHWHUPLQH�WKH�UHODWLYH�SURSDJDWLRQ�YH�
ORFLW\�DQG�G%�PHWHU�ORVV�RI�D�WUDQVPLVVLRQ�OLQH�ZKHQ�LWV�OHQJWK�LV�NQRZQ

127(
7DEOH�����OLVWV�WKH�UHODWLYH�SURSDJDWLRQ�YHORFLWLHV�RI�VRPH
FRPPRQ�ZDYHJXLGH�W\SHV�DQG�7DEOH�����OLVWV�WKH�G%�PHWHU
ORVV�RI�WKH�PRUH�FRPPRQ�FRD[LDO�FDEOH�W\SHV�

7KH�UHODWLYH�SURSDJDWLRQ�YHORFLW\�RI�D�WUDQVPLVVLRQ�OLQH�DQG�LWV�G%�PH�
WHU�ORVV�FDQ�EH�GHWHUPLQHG�ZLWK�WKH�'7)�V\VWHP�LI�WKH�OLQHªV�PHFKDQL�
FDO�OHQJWK�LV�NQRZQ��8VH�WKH�IROORZLQJ�SURFHGXUH�

6WHS��� 6KRUW�WKH�HQG�RI�WKH�WUDQVPLVVLRQ�OLQH�DQG�PDNH�D
'7)�PHDVXUHPHQW�XVLQJ�D�SURSDJDWLRQ�YHORFLW\�RI
����DQG�D���G%�PHWHU�ORVV�

6WHS��� ,I�\RX�DUH�XVLQJ�W\SH�1�FRPSRQHQWV�LQ�WKH�WHVW�VHWXS
�SRZHU�GLYLGHU��DWWHQXDWRU��HWF����VXEWUDFW�����P
IURP�WKH�GLVWDQFH�PHDVXUHPHQW�WR�DFFRXQW�IRU�WKH
WHVW�VHWXS��

7KH� '7)� GLVWDQFH� LV� IURP� WKH� PLGGOH� RI� WKH� SRZHU
GLYLGHU� WR� WKH� HQG� RI� WKH� WUDQVPLVVLRQ� OLQH�� <RX� FDQ
PHDVXUH� WKH� WHVW� VHWXS� OHQJWK� IRU� RWKHU� FRPSRQHQW
W\SHV�E\�VKRUWLQJ�WKH�HQG�DQG�XVLQJ�WKH�'7)�V\VWHP�

&DOFXODWH�WKH�SURSDJDWLRQ�YHORFLW\�DV�IROORZV�

.� �/P�GP

ZKHUH
.� �WKH�SURSDJDWLRQ�YHORFLW\�
/P� �WKH�PHFKDQLFDO�OHQJWK�RI�WKH�OLQH��DQG
GP� �WKH�PHDVXUHG�GLVWDQFH�WR�WKH�HQG�RI�WKH�OLQH
PLQXV�WKH�WHVW�VHWXS�GLVWDQFH�

&DOFXODWH�WKH�G%�PHWHU�ORVV�DV�IROORZV�

O� �OP����[�/P�

ZKHUH
O� �ORVV�LQ�G%�PHWHU�
OP� �WKH�PHDVXUHG�ORVV�DW�WKH�HQG�RI�WKH�OLQH��DQG
/P� �WKH�PHFKDQLFDO�OHQJWK�RI�WKH�OLQH�

DETERMINING PROPAGATION DISTANCE TO FAULT
VELOCITY AND LOSS  MEASUREMENT AND CALIBRATION
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6WHS��� 5HSHDW�WKH�'7)�PHDVXUHPHQW�RQ�WKH�OLQH�XVLQJ�WKH
QHZ�FDOFXODWHG�YDOXHV��

,I� WKH� FRUUHFWHG�PHDVXUHG� GLVWDQFH� WR� WKH� HQG� RI� WKH
OLQH�GRHV�QRW� HTXDO� LWV�PHFKDQLFDO� OHQJWK�� UHSHDW� WKH
HQWLUH�SURFHGXUH�XQWLO�LW�GRHV�

127(
7KH�HVWLPDWHV�PDGH�E\�WKLV�PHWKRG�PD\�QRW�DOZD\V�DJUHH
ZLWK�WKH�WKHRUHWLFDO�YDOXHV�LQ�7DEOH�����VLQFH�WKH�'7)�SUR�
JUDP�GRHV�QRW�FRUUHFW�IRU�PLVPDWFK�ORVVHV��7KH�HVWLPDWHG
YDOXHV�VKRXOG�EH�FORVH��KRZHYHU��DQG�WKH\�FDQ�EH�YHULILHG
E\�PHDVXULQJ�D�NQRZQ�RIIVHW��PLVPDWFK��ZKRVH�YDOXH�LV�DW
OHDVW����G%�ZRUVH�WKDQ�WKH�YDOXH�DW�WKH�HQG�RI�WKH�WUDQVPLV�
VLRQ�OLQH��$OVR��PRVW�FRPPRQ�FDEOH�JUDGHV�RQO\�VSHFLI\
QRPLQDO�YDOXHV�IRU�GLHOHFWULF�FRQVWDQW��,W�LV�QRUPDO�IRU�ERWK
WKH�GLHOHFWULF�SURSHUWLHV�DQG�FHQWHU�FRQGXFWRUªV�FRQFHQWULF�
LW\�WR�YDU\�E\�DERXW�����DORQJ�WKH�OHQJWK�RI�WKH�FDEOH�
7KHVH�QRUPDO�FDEOH�SURSHUWLHV�FDXVH�WKH�SURSDJDWLRQ�YHORF�
LW\�DQG�WKH�LPSHGDQFH��UHWXUQ�ORVV��WR�YDU\�DW�GLIIHUHQW�GLV�
WDQFHV�

,I�\RX�NQRZ�WKH�SURSDJDWLRQ�YHORFLW\�EXW�QRW�WKH�G%�PHWHU�ORVV��\RX�FDQ
FDOFXODWH�WKH�ORVV�E\�PDNLQJ�D�'7)�PHDVXUHPHQW�RQ�WKH�VKRUWHG�OLQH
ZLWK�WKH�FRUUHFW�YHORFLW\�DQG���G%�PHWHU��PHDVXULQJ�WKH�ORVV�DW�WKH
VKRUW��DQG�WKHQ�DSSO\LQJ�WKH�DERYH�ORVV�IRUPXOD�

��� LOCATING FAULTS IN A
MULTI-TYPE LINE

:KHQ�\RX�DUH�WHVWLQJ�D�OLQH�ZLWK�GLIIHUHQW�W\SHV�RI�FRD[�RU�D�PL[WXUH�RI
GLIIHUHQW�ZDYHJXLGHV�ZLWK�GLIIHUHQW�SURSDJDWLRQ�YHORFLWLHV��WKH�'LV�
WDQFH�7R�)DXOW�VFDOH�LV�QRW�DFFXUDWH�EHFDXVH�\RX�FDQ�LQSXW�RQO\�RQH�YH�
ORFLW\�YDOXH��&RQVLGHU�WKH�IROORZLQJ�VLWXDWLRQV�

<RX�DUH�WU\LQJ�WR�GHWHUPLQH�ZKLFK�VHFWLRQ�FRQWDLQV�WKH�IDXOW�DQG�\RX
NQRZ�WKH�OHQJWKV�DQG�FKDUDFWHULVWLFV�RI�HDFK�RI�WKH�VHFWLRQV��8VH�DQ�DY�
HUDJH�SURSDJDWLRQ�YHORFLW\�IRU�WKH�'7)�PHDVXUHPHQW�DQG�XVH�WKH�GLV�
WDQFH�VFDOH�DV�D�UHODWLYH�LQGLFDWLRQ�RI�WKH�ORFDWLRQV�RI�WKH�HQGV�RI�WKH
VHFWLRQV�DQG�WKH�ORFDWLRQ�RI�WKH�IDXOW�

<RX�NQRZ�ZKLFK�VHFWLRQ�FRQWDLQV�WKH�IDXOW�DQG�\RX�ZRXOG�OLNH�WR�ORFDWH
LW�LQ�WKDW�VHFWLRQ�ZLWKRXW�GLVFRQQHFWLQJ�WKH�VHFWLRQ��0DNH�D�'7)�PHDV�
XUHPHQW�XVLQJ�WKH�SURSDJDWLRQ�YHORFLW\�IRU�WKDW�VHFWLRQ�

7KH�GLVWDQFH�VFDOH�ZLOO�WKHQ�EH�DFFXUDWH�DV�D�SHUFHQWDJH�RI�WKH�OHQJWK
RI�WKDW�VHFWLRQ��)RU�H[DPSOH��LI�WKH�IDXOW�LV�����RI�WKH�WRWDO�OHQJWK�RI
WKH�VHFWLRQ�DZD\�IURP�WKH�QHDUHVW�HQG�DQG�WKH�VHFWLRQ�LV����PHWHUV
ORQJ��WKH�IDXOW�LV���PHWHUV�IURP�WKH�HQG�

DISTANCE TO FAULT DETERMINING TRANSMISSION
 MEASUREMENT AND CALIBRATION LINE LENGTH
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��� SUPPLEMENTAL DATA 7KLV�SDUDJUDSK�SURYLGHV�WDEOHV�DQG�FKDUWV�WR�VXSSOHPHQW�'7)�PHDV�
XUHPHQWV��7DEOH�����FRQWDLQV�D�FKDUW�WKDW�FRQYHUWV�EHWZHHQ�6:5��5H�
IOHFWLRQ�&RHIILFLHQW��DQG�5HWXUQ�/RVV��7DEOH�����SURYLGHV�WUDQVPLVVLRQ
OLQH�GDWD��$QG�7DEOH������SURYLGHV�D�WDEXODWLRQ�RI�FRD[LDO�FDEOH�FKDUDF�
WHULVWLFV�

SUPPLEMENTAL DISTANCE TO FAULT
DATA  MEASUREMENT AND CALIBRATION
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SWR
Reflection
Coefficient

Return
Loss
(dB)

17.3910
8.7242
5.8480
4.4194
3.5698

0.8913
0.7943
0.7079
0.6310
0.5623

1
2
3
4
5

3.0095
2.6146
2.3229
2.0999
1.9250

0.5012
0.4467
0.3981
0.3548
0.3162

6
7
8
9
10

1.7849
1.6709
1.5769
1.4935
1.4326

0.2818
0.2512
0.2239
0.1995
0.1778

11
12
13
14
15

1.3767
1.3290
1.2880
1.2528
1.2222

0.1585
0.1413
0.1259
0.1122
0.1000

16
17
18
19
20

1.1957
1.1726
1.1524
1.1347
1.1192

0.0891
0.0794
0.0708
0.0631
0.0562

21
22
23
24
25

1.1055
1.0935
1.0829
1.0736
1.0653

0.0501
0.0447
0.0398
0.0355
0.0316

26
27
28
29
30

SWR
Reflection
Coefficient

Return
Loss
(dB)

1.0580
1.0515
1.0458
1.0407
1.0362

0.0282
0.0251
0.0224
0.0200
0.0178

31
32
33
34
35

1.0322
1.0287
1.0255
1.0227
1.0202

0.0158
0.0141
0.0126
0.0112
0.0100

36
37
38
39
40

1.0180
1.0160
1.0143
1.0127
1.0113

0.0089
0.0079
0.0071
0.0063
0.0056

41
42
43
44
45

1.0101
1.0090
1.0080
1.0071
1.0063

0.0050
0.0045
0.0040
0.0035
0.0032

46
47
48
49
50

1.0057
1.0050
1.0045
1.0040
1.0036

0.0028
0.0025
0.0022
0.0020
0.0018

51
52
53
54
55

1.0032
1.0028
1.0025
1.0022
1.0020

0.0016
0.0014
0.0013
0.0011
0.0010

56
57
58
59
60

7DEOH����� 0LFURZDYH�&RQYHUVLRQ�&KDUW

DISTANCE TO FAULT MICROWAVE CONVERSION
 MEASUREMENT AND CALIBRATION CHART
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7DEOH����� :DYHJXLGH�7HFKQLFDO�'DWD

Waveguide Type
Low 

Frequency (GHz)
K at Low

Frequency
K at Center
Frequency

High 
Frequency (GHz) 

K at High
Frequency

Cutoff 
Frequency (fc)

(GHz)

WR-284 2.60 0.6010 0.7648 3.95 0.8504 2.078

WR-187 3.95 0.6025 0.7656 5.85 0.8424 3.152

WR-137 5.85 0.6778 0.7923 8.20 0.8514 4.301

WR-90 8.20 0.6005 0.7712 12.4 0.8488 6.557

WR-62 12.4 0.6439 0.7813 18.0 0.8498 9.486

WR-42 18.0 0.6250 0.7742 26.5 0.8479 14.047

WR-28 26.5 0.6062 0.7734 40.0 0.8499 21.081

WR-22 33.0 0.6020 0.7726 50.0 0.8499 26.350

WR-15 50.0 0.6027 0.7702 75.0 0.8467 39.860

WAVEGUIDE TECHNICAL DISTANCE TO FAULT
DATA  MEASUREMENT AND CALIBRATION
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Cable RG Dialectric
Relative 

Velocity (Vf)
Dielectric Constant (εr)

Nominal Atten. dB/m @
1,000 MHz

����$������$
����$
�����$
������$
��$

P
P
P
P
P

0.659
0.659
0.659
0.659
0.659

2.303
2.303
2.303
2.303
2.303

0.262
0.289
0.256
0.180
0.144

��$
��$
������$
��$
�����$����%

P
P
P
P
P

0.659
0.659
0.659
0.659
0.659

2.303
2.303
2.303
2.303
2.303

0.118
0.118
1.411
0.531
0.541

������%
��$����&
������$����%
��$
��$����������$
��������

P
P
P
T
T
T

0.659
0.659
0.659
0.840
0.710
0.659

2.303
2.303
2.303
1.417
1.984
2.303

1.574
0.787
0.394
0.249
0.230
0.115

�������������
���
���
���
���

T
T
T
T
T

0.659
0.659
0.659
0.659
0.659

2.303
2.303
2.303
2.303
2.303

0.180
0.197
0.427
0.443
0.312

���
���%
���%
��������
)6-����$

T
T
T
T
P

0.659
0.659
0.659
0.659
0.840

2.303
2.303
2.303
2.303
1.417

0.030
1.509
0.787
1.017
0.197

7DEOH����� &RD[LDO�&DEOH�7HFKQLFDO�'DWD

DISTANCE TO FAULT COAXIAL CABLE
 MEASUREMENT AND CALIBRATION TECHNICAL DATA
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7DEOH�RI�&RQWHQWV

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

��� 23(5$7,21 ��������������������������������������������������������������� ���

��� 7(67�6(7�836 ��������������������������������������������������������� ���

��� 5(/$7,9(�*5283�'(/$<�
0($685(0(17�&$/,%5$7,21 ��������������������������� ���

��� 5(/$7,9(�*5283�'(/$<�$1'�
75$160,66,21�0($685(0(17 ������������������������ ���

��� 5(/$7,9(�*5283�'(/$<�$1'�
5(7851�/266�0($685(0(17 ��������������������������� ���

Chapter 7
Relative Group Delay
Measurement  and Calibration



Chapter 7
Relative Group Delay
Measurement and Calibration

��� INTRODUCTION 7KLV�FKDSWHU�GHVFULEHV�WKH�5HODWLYH�*URXS�'HOD\�IHDWXUH���,W�SURYLGHV�D
GHWDLOHG��VWHS�E\�VWHS�SURFHGXUH�IRU�SHUIRUPLQJ�D�5HODWLYH�*URXS�'HOD\
PHDVXUHPHQW�DQG�FDOLEUDWLRQ���

��� OPERATION 5HODWLYH�*URXS�'HOD\�LV�VHOHFWHG�IURP�WKH�&KDQQHO���0HQX�NH\��WRS
OHIW��RU�&KDQQHO���0HQX�NH\��ERWWRP�OHIW����3UHVVLQJ�WKH�NH\�GLVSOD\V
WKH�DSSURSULDWH�&KDQQHO���RU�&KDQQHO���PHQX��EHORZ���

5HODWLYH�*URXS�'HOD\�PD\�EH�YLHZHG�VLPXOWDQHRXVO\�ZLWK�WUDQVPLV�
VLRQ�RU�UHWXUQ�ORVV���

��� TEST SET-UPS 7HVW�VHWXSV�IRU�UHODWLYH�JURXS�GHOD\�PHDVXUHPHQWV�DUH�VKRZQ�LQ�)LJ�
XUHV��$���DQG��$��

127(�
)LJXUHV���DQG���VKRZ�SDUW�QXPEHUV�IRU�1�W\SH�FRQQHFWRUV�
5HIHU�WR�WKH�§�����$�6HULHV�1HWZRUN�$QDO\]HU�&RQILJXUD�
WLRQ�&KDUW¨�WDEXODWLRQ�RQ�SDJH���RI�WKH������$�7HFKQLFDO
'DWD�6KHHW�LQ�$SSHQGL[�$�IRU�RWKHU�FRQQHFWRU�W\SH�SDUW
QXPEHUV���

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

CHANNEL 1
INPUT: A (or B)

TRANSMISSION
RETURN LOSS
PRECISION RL
REL G/DELAY

SWR
POWER
DTF/DB

DTF/SWR
SELECT INPUT

TRACE MEMORY
MORE

PRESS ◆THEN
PRESS SELECT

CHANNEL 2
INPUT: A  (or B)

TRANSMISSION
RETURN LOSS
PRECISION RL
REL G/DELAY

SWR
POWER

VIEW CAL
SELECT INPUT

TRACE MEMORY
REF LINE

PRESS ◆THEN
PRESS SELECT
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TEST RELATIVE GROUP DELAY
SETUPS  MEASUREMENT AND CALIBRATION

541XXA Network Analyzer

R A B

ANRITSU
560-7N50B

Detector

R A B

Device-Under-Test

DUT

)LJXUH��$��� 5HODWLYH�*URXS�'HOD\�DQG�7UDQVPLVVLRQ�/RVV�0HDVXUHPHQW

541XXA Network Analyzer

R A B

ANRITSU
560-7N50B

Detector

ANRITSU
560-97N50

SWR Autotester

Device
Under
Test

DUT

R A B

)LJXUH��$��� 5HODWLYH�*URXS�'HOD\�DQG�5HWXUQ�/RVV�0HDVXUHPHQW
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��� RELATIVE 
GROUP DELAY
MEASUREMENT
CALIBRATION

$�SURFHGXUH�WR�FDOLEUDWH�WKH�PHDVXUHPHQW�WHVW�VHWXS�IRU�PDNLQJ�D�UHOD�
WLYH�JURXS�GHOD\�PHDVXUHPHQW�LV�JLYHQ�EHORZ���

6WHS��� &RQQHFW�WKH�WHVW�VHW�XS�SHU�)LJXUH���$����H[FHSW�GR
QRW�FRQQHFW�WKH�'87�

6WHS��� 3UHVV�WKH�Power NH\�WR�RQ�

6WHS��� 3UHVV�WKH�Channel 1 Menu�NH\�

6WHS��� 6HOHFW�5(/�*�'(/$<��IURP�WKH�GLVSOD\HG�PHQX�

6WHS��� 6HOHFW��6(/(&7�,1387�DQG�WKHQ�6(/(&7�%�IURP
WKH�QH[W�PHQX�WR�DSSHDU�

6WHS��� 7XUQ�&KDQQHO���RII�

RELATIVE GROUP DELAY RELATIVE GROUP DELAY
MEASUREMENT AND CALIBRATION MEASUREMENT  CALIBRATION

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Power
On

Off

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

CHANNEL 1
INPUT: A

TRANSMISSION
RETURN LOSS
PRECISION RL
REL G/DELAY

SWR
POWER
DTF/DB

DTF/SWR
SELECT INPUT

TRACE MEMORY
MORE

PRESS ◆THEN
PRESS SELECT

541XXA OM 7-5



6WHS��� 3UHVV�Calibration NH\�DQG�67$57�&$/�WR�EHJLQ�WKH
FDOLEUDWLRQ��)ROORZ�WKH�PHQX�SURPSWV�WKURXJK�WKH
HQG�RI�WKH�FDOLEUDWLRQ�

6WHS��� &RQQHFW�WKH�'87�EHWZHHQ�WKH�5)�'HWHFWRU�DQG�WKH
5)�2XWSXW�FRQQHFWRU�DV�GLUHFWHG�E\�WKH�SURPSWV�DQG
DV�VKRZQ�LQ�)LJXUH��$���

127(
3UHVV�WKH�$XWRVFDOH�NH\�DV�QHFHVVDU\�WR
VFDOH�WKH�GLVSOD\HG�ZDYHIRUP�IRU�RSWLPDO
YLHZLQJ�

6WHS��� 2EVHUYH�WKDW�WKH�GLVSOD\HG�ZDYHIRUP�UHVHPEOHV�WKH
SORWWHG�LPDJH�VKRZQ�LQ�)LJXUH��$���

127(
7KH�GLVSOD\HG�WUDFH�LQ�)LJXUH��$���LV
SORWWHG�RYHU�D�IUHTXHQF\�UDQJH�WKDW�H[FHHGV
WKH�¥��G%U�EDQGZLGWK�RI�WKH�ILOWHU��)RU�EHVW
DFFXUDF\��VZHHS�D�PLQLPXP�RI�¥���G%U
DERXW�WKH�ILOWHUªV�IUHTXHQF\�UHVSRQVH�UROORII�

6WHS���� 7R�SHUIRUP�D�WUDQVPLVVLRQ�ORVV�PHDVXUHPHQW��SURFHHG
WR�SDUDJUDSK��$����7R�SHUIRUP�D�UHWXUQ�ORVV�PHDVXUH�
PHQW��SURFHHG�WR�SDUDJUDSK��$���

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Calibration

)LJXUH��$��� 5HODWLYH�*URXS�'HOD\�0HDVXUHPHQW�7UDFH

RELATIVE GROUP DELAY RELATIVE GROUP DELAY
MEASUREMENT  CALIBRATION MEASUREMENT AND CALIBRATION
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��� RELATIVE GROUP
DELAY AND
TRANSMISSION
MEASUREMENT

$�SURFHGXUH�IRU�XVLQJ�WKH����;;$�WR�PDNH�D�UHODWLYH�JURXS�GHOD\�DQG
WUDQVPLVVLRQ�PHDVXUHPHQW�LV�JLYHQ�EHORZ���

6WHS��� 3HUIRUP�6WHSV���WKURXJK���SHU�WKH�SURFHGXUH�LQ�SD�
JUDSK��$���

6WHS��� 7XUQ�RQ�&KDQQHO���

6WHS��� 3UHVV�WKH�Channel 2 Menu�NH\�

6WHS��� 6HOHFW�75$160,66,21�IURP�WKH�GLVSOD\HG�PHQX�

6WHS��� 6HOHFW�6(/(&7�,1387�WKHQ�6(/(&7�%�IURP�WKH
QH[W�PHQX�WR�DSSHDU�

6WHS��� 3UHVV�WKH�Calibration�NH\�DQG�67$57�&$/�WR�EHJLQ
WKH�FDOLEUDWLRQ�

6WHS��� )ROORZ�WKH�PHQX�SURPSWV��FRQQHFW�WKH�'87�EHWZHHQ
WKH�5)�'HWHFWRU�DQG�WKH�5)�2XWSXW�FRQQHFWRU�DV�GL�
UHFWHG�E\�WKH�SURPSWV�DQG�DV�VKRZQ�LQ�)LJXUH��$����

6WHS��� 2EVHUYH�WKDW�WKH�PHDXUHG�WUDQVPLVVLRQ�ORVV�WUDFH�LV
VLPLODU�WR�WKH�SORWWHG�LPDJH�VKRZQ�LQ�)LJXUH��$���

127(
7KH�GLVSOD\HG�WUDFH�LV�SORWWHG�RYHU�D
UHODWLYHO\�QDUURZ�IUHTXHQF\�UDQJH�DQG�KDV
WKUHH�PDUNHUV�DFWLYDWHG�

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

CHANNEL 2
INPUT: A  (or B)

TRANSMISSION
RETURN LOSS
PRECISION RL
REL G/DELAY

SWR
POWER

VIEW CAL
SELECT INPUT

TRACE MEMORY
REF LINE

PRESS ◆THEN
PRESS SELECT

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Calibration

RELATIVE GROUP DELAY RELATIVE GROUP DELAY AND
MEASUREMENT AND CALIBRATION TRANSMISSION MEASUREMENT
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��� RELATIVE GROUP
DELAY AND RETURN
LOSS MEASUREMENT

$�SURFHGXUH�IRU�XVLQJ�WKH����;;$�WR�PDNH�D�UHODWLYH�JURXS�GHOD\�DQG
UHWXUQ�ORVV�PHDVXUHPHQW�LV�JLYHQ�EHORZ���

6WHS��� &RQQHFW�WKH�WHVW�VHW�XS�SHU�)LJXUH���$����H[FHSW�GR
QRW�FRQQHFW�WKH�'87�

6WHS��� 3UHVV�WKH�Power NH\�WR�RQ�

6WHS��� 3UHVV�WKH�Channel 1 Menu�NH\�

)LJXUH��$��� 5HODWLYH�*URXS�'HOD\�DQG�7UDQVPLVVLRQ�/RVV�0HDVXUHPHQW�7UDFHV

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Power
On

Off

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

RELATIVE GROUP DELAY RELATIVE GROUP DELAY AND
MEASUREMENT  CALIBRATION RETURN LOSS MEASUREMENT
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6WHS��� 6HOHFW�5(/�*�'(/$<��IURP�WKH�GLVSOD\HG�PHQX�

6WHS��� 6HOHFW��6(/(&7�,1387�DQG�WKHQ�6(/(&7�%�IURP
WKH�QH[W�PHQX�WR�DSSHDU�

6WHS��� 7XUQ�RQ�&KDQQHO���

6WHS��� 3UHVV�WKH�Channel 2 Menu NH\�

6WHS��� 6HOHFW�5(7851�/266�IURP�WKH�GLVSOD\HG�PHQX
�OHIW��

6WHS��� 6HOHFW�6(/(&7�,1387�WKHQ�6(/(&7�$�IURP�WKH
QH[W�PHQX�WR�DSSHDU�

CHANNEL 1
INPUT: A (or B)

TRANSMISSION
RETURN LOSS
PRECISION RL
REL G/DELAY

SWR
POWER
DTF/DB

DTF/SWR
SELECT INPUT

TRACE MEMORY
MORE

PRESS ◆THEN
PRESS SELECT

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

CHANNEL 2
INPUT: A  (or B)

TRANSMISSION
RETURN LOSS
PRECISION RL
REL G/DELAY

SWR
POWER

VIEW CAL
SELECT INPUT

TRACE MEMORY
REF LINE

PRESS ◆THEN
PRESS SELECT

RELATIVE GROUP DELAY RELATIVE GROUP DELAY AND
MEASUREMENT AND CALIBRATION RETURN LOSS MEASUREMENT
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6WHS���� 3UHVV�WKH�Calibration�NH\�DQG�67$57�&$/�WR�EHJLQ
WKH�FDOLEUDWLRQ�

6WHS���� )ROORZ�WKH�PHQX�SURPSWV��FRQQHFW�WKH�'87�EHWZHHQ
WKH�5)�'HWHFWRU�DQG�WKH�6:5�$XWRWHVWHU�WHVW�SRUW�FRQ�
QHFWRU�DV�GLUHFWHG�E\�WKH�SURPSWV�DQG�DV�VKRZQ�LQ�)LJ�
XUH��$���

6WHS���� 2EVHUYH�WKDW�WKH�PHDVXUHG�UHWXUQ�ORVV�WUDFH�LV�VLPL�
ODU�WR�WKH�SORWWHG�LPDJH�VKRZQ�LQ�)LJXUH��$���

127(
7KH�GLVSOD\HG�WUDFH�LV�SORWWHG�RYHU�D
UHODWLYHO\�QDUURZ�IUHTXHQF\�UDQJH�DQG�KDV
WKUHH�PDUNHUV�DFWLYDWHG�

)LJXUH��$��� 5HODWLYH�*URXS�'HOD\�DQG�5HWXUQ�/RVV�0HDVXUHPHQW�7UDFHV

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Calibration

RELATIVE GROUP DELAY RELATIVE GROUP DELAY AND
MEASUREMENT  CALIBRATION RETURN LOSS MEASUREMENT
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7DEOH�RI�&RQWHQWV

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

��� )5217�3$1(/�23(5$7,21�7(67 ������������������������ ���

��� %$6,&�0($685(0(17�7(67 ������������������������������ ���

��� 35,17(5�23(5$7,21�7(67 ��������������������������������� ����

Chapter 8
Operational Checkout 
Procedures



7KLV�HTXLSPHQW�FDQ�QRW�EH�UHSDLUHG�E\�WKH�RSHUDWRU��DO NOT�DW�
WHPSW�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�YROWDJH�SDUWV�LQ�WKLV�HTXLSPHQW�SUHVHQWLQJ�D�ULVN
RI�VHYHUH�LQMXU\�RU�IDWDO�HOHFWULF�VKRFN�WR�XQWUDLQHG�SHUVRQQHO��,Q
DGGLWLRQ��WKHUH�LV�D�ULVN�RI�GDPDJH�WR�SUHFLVLRQ�FRPSRQHQWV�

  WARNING  

Repair



Chapter 8
Operational Checkout 
Procedures

��� INTRODUCTION 7KLV�VHFWLRQ�LV�FRPPRQ�WR�DOO�VWDQGDUG�PRGHOV�RI����;;$�1HWZRUN
$QDO\]HUV��7KH�WHVWV�SURYLGHG�DUH�GHVLJQHG�WR�GLVFORVH�GDPDJH�WKDW
PD\�KDYH�RFFXUUHG�LQ�WUDQVLW��

��� FRONT PANEL
OPERATION TEST

7KLV�WHVW�YHULILHV�WKDW�DOO�WKH�IURQW�SDQHO�VZLWFKHV�DQG�/('ªV�DUH�RSHUD�
WLRQDO��7KH�WHVW�LQYROYHV�SUHVVLQJ�HDFK�NH\�RI�HDFK�NH\�JURXS�DQG�FKHFN�
LQJ�WKDW�WKH����;;$�UHVSRQGV�FRUUHFWO\�

(TXLSPHQW
5HTXLUHG

���;;$�XQGHU�WHVW�

3URFHGXUH

6WHS��� 9HULI\�WKDW�WKH����;;$�UHDU�SDQHO�YROWDJH�VHOHFWRU
VZLWFK�LV�VHW�WR�WKH�FRUUHFW�YDOXH��&RQQHFW�WKH�SRZHU
FDEOH�WR�WKH����;;$�DQG�VZLWFK�WKH�XQLW�RQ�

2EVHUYH�WKDW�GXULQJ�SRZHU�XS�DOO�RI�WKH�IURQW�SDQHO
/('ªV�DUH�ILUVW�WXUQHG�RQ�DQG�WKHQ�RII�DJDLQ�DQG�WKDW
WKH�VSHDNHU�SURGXFHV�D�VKRUW�EHHS��7KLV�YHULILHV�WKDW
DOO�/('ªV�DUH�IXQFWLRQLQJ�DQG�WKH�PDLQ�&38�LV�UXQ�
QLQJ�

7KH����;;$�ZLOO�GLVSOD\�“ALL TESTS PASSED” �DW
WKH�HQG�RI�WKH�VHOI�WHVW�LI�QR�GHIHFWV�DUH�IRXQG�

6WHS��� 3UHVV�WKH�System Menu�NH\�

>>

Menu EnhancementHard CopyCursor

Data Entry

1 2 3

4 5 6

7 8 9

0 . _

System Menu

NO OPERATO R SERVICE-
ABLE PARTS INSIDE
REFER SERVICING TO
QUALIFIED PERSONNEL

WARN ING

FOR CONTINUED FIRE
PROTECTION REPLACE
ONLY WITH SPECIFIED
TYPE AND RATED FUSE

CAUTION

FUSE:
230V 2A AS
115V 4A AS
48-440Hz 300VA MAX

Is this set to correct voltage?

NOTE : CLE AN FILTE R PERIODICALLY FOR M AXIMUM RELIABILIT Y
EXTERNAL MONITOR

GPIB/IEEE 488  INSTRUMENT INT ERFACE
  OR GPIB\IEEE 488 PLOTTER CONTROL

THE FUNCTION OF THIS CONNECTOR IS SELECT ED THRO UG H
    A FRO NT PANEL MENU BY PRESSING THE SYSTEM KEY

PARAL LEL PRINTER INTERFACE

EXTERNAL
ALC INPUT

HORIZONTAL
   OUTPUT

OPTIONS

0 2  ST EP AT TENUATO R

0 3

0 4 7 5 OH M O U TP U T

0 5 R  C HA NNE L

0 6  EX T LE VELIN G

07  DTF

115
230

VOLTAGE
SELECTOR
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6WHS��� 6HOHFW�RESET���OHIW��

8VH�WKH�Menu�XS�GRZQ�DQG�Select�NH\V�WR�VHOHFW�RS�
WLRQV�IRU�DOO�PHQXV�WKDW�DSSHDU�LQ�WKLV�SURFHGXUH���

6WHS��� 6HOHFW�RESET TO FACTORY DEFAULTS��OHIW���

7KLV�VHWV�WKH����;;$�WR�LWV�LQLWLDO�IDFWRU\�VHWWLQJV�

6WHS��� 3UHVV�HDFK�NH\�RI�HDFK�NH\�JURXS�DQG�YHULI\�WKDW�WKH
���;;$�UHVSRQGV�FRUUHFWO\�

6WHS��� 7R�WHVW�WKH�Data Entry�NQRE��SUHVV�WKH�Intensity�NH\
DQG�WXUQ�WKH�NQRE�FRXQWHU�FORFNZLVH�WR�GHFUHDVH�WKH
LQWHQVLW\�DQG�WKHQ�FORFNZLVH�WR�LQFUHDVH��LW�

127(
:KHQ�WHVWLQJ�WKH�1HWZRUN�$QDO\]HU�NH\
JURXS�NH\V��HQVXUH�WKDW�&KDQQHOV���DQG��
DUH�VZLWFKHG�RQ�

(QG�RI�3URFHGXUH

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Knob

SYSTEM
MENU

DATA POINTS
RESET

CONFIGURE
SOURCE

ANALYZER
PLOTTER

APPLICATIONS
GPIB MODE

USE ♦  THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED

TO KEEP
CAL DATA
MARKERS
LIMITS

RESET

RESET TO
FACTORY 
DEFAULTS

USE ♦  THEN
PRESS SELECT

OPERATIONAL CHECKOUT FRONT PANEL
PROCEDURES OPERATION TEST
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��� BASIC MEASUREMENT
TEST

7KLV�WHVW�YHULILHV�WKH�DELOLW\�RI�WKH����;;$�WR�SHUIRUP�EDVLF�PHDVXUH�
PHQWV��7KLV�H[HUFLVHV�&KDQQHO���DQG�,QSXW�$��%��	�5��2SWLRQ�����,I
&KDQQHO���SDVVHV�WKLV�WHVW��WKH�WHVW�LQIHUV�WKDW�&KDQQHO���ZLOO�DOVR
SDVV��,I�\RX�ZLVK�WR�YHULI\�WKH�&KDQQHO���FRQGLWLRQ��UHSHDW�WKLV�WHVW�XV�
LQJ�&KDQQHO���LV�SODFH�RI�&KDQQHO���

(TXLSPHQW�� 6HOHFW�RQH�RI�WKH�IROORZLQJ�GHWHFWRUV�WR�PDWFK�WKH�IUH�
TXHQF\�UDQJH��RXWSXW�FRQQHFWRU�DQG�LPSHGDQFH�RI
WKH����;;$�XQGHU�WHVW��

3URFHGXUH� �,1387�$

6WHS��� &RQQHFW�WKH�GHWHFWRU�EHWZHHQ Input A�DQG RF Output�
DV�VKRZQ�DW�OHIW��DQG�WXUQ�WKH����;;$�RQ��

6WHS��� 3UHVV�WKH�System Menu NH\��>>

Menu EnhancementHard CopyCursor

Data Entry

1 2 3

4 5 6

7 8 9

0 . _

System Menu

541XXA Network Analyzer

RF Detector* *See Text

ANRITSU Model Frequency Range Connector Type

5400-71N50 1 MHz to 3 GHz Type N male

5400-71N75 1 MHz to 3 GHz Type N male, 75 Ohm

560-7N50B 10 MHz to 20 GHz Type N male

560-7K50 10 MHz to 40 GHz Type K male

560-7VA50 10 MHz to 50 GHz Type V male

BASIC MEASUREMENT OPERATIONAL CHECKOUT
TEST PROCEDURES

&$87,21

'R�QRW�H[FHHG��:�PD[LPXP�UHYHUVH�SRZHU�RU�±���9GF
LQSXW�VLJQDO�YROWDJH�RQ�WKH�5)�2XWSXW�FRQQHFWRU��/HY�
HOV�DERYH�WKHVH�YDOXH�PD\�FDXVH�HTXLSPHQW�GDPDJH�
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6WHS��� 6HOHFW�RESET���OHIW��

8VH�WKH�Menu�XS�GRZQ�DQG�Select�NH\V�WR�VHOHFW�RS�
WLRQV�IRU�DOO�PHQXV�WKDW�DSSHDU�LQ�WKLV�SURFHGXUH���

6WHS��� 6HOHFW�RESET TO FACTORY DEFAULTS��OHIW���

7KLV�VHWV�WKH����;;$�WR�LWV�LQLWLDO�IDFWRU\�VHWWLQJV�

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

OPERATIONAL CHECKOUT FRONT PANEL
PROCEDURES OPERATION TEST

SYSTEM
MENU

DATA POINTS
RESET

CONFIGURE
SOURCE

ANALYZER
PLOTTER

APPLICATIONS
GPIB MODE

USE ♦  THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED

TO KEEP
CAL DATA
MARKERS
LIMITS

RESET

RESET TO
FACTORY 
DEFAULTS

USE ♦  THEN
PRESS SELECT

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Display On/Off
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6WHS��� 3UHVV�Channel 1 Menu NH\��

6WHS��� 6HOHFW�32:(5�IURP�WKH�GLVSOD\HG�PHQX��OHIW�

6WHS��� 3UHVV�Channel 1Autoscale�NH\���OHIW��

7KLV�RSWLPL]HV�WKH�GLVSOD\�UHVROXWLRQ�

BASIC MEASUREMENT OPERATIONAL CHECKOUT
TEST PROCEDURES

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

CHANNEL: 1
INPUT: A

TRANSMISSION
RETURN LOSS
PRECISION RL
REL G/DELAY

SWR
POWER
DTF/DB

DTF/SWR
SELECT INPUT

TRACE MEMORY
MORE

USE ♦  THEN
PRESS SELECT

>>
Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Autoscale
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6WHS��� 2EVHUYH�WKH�GLVSOD\��EHORZ��DQG�YHULI\�WKDW�WKH�WUDFH
LV�FRQWLQXRXV�DQG�YDULHV�ZLWK�WKH�IUHTXHQF\�VKRZQ
DORQJ�WKH�KRUL]RQWDO�D[LV��

6WHS���� 3UHVV�WKH Output Power�NH\��

6WHS���� 2EVHUYH�WKH�KLJKOLJKWHG�YDOXH�RI��/(9(/��EHORZ��
8VLQJ�Data Entry�NQRE��UHGXFH�WKH�GLVSOD\HG�YDOXH�E\
�����G%��

10.0 dB/DIV   OFFSET1:  TRANSMSSN (A)
2:  OFF

+0.0dB

1

200 MHz/DIV
START: 0.0100 GHz

401 pts

STOP: 8.6000 GHz

LEVEL +6.0 dBm

54117A

10.0 dB/DIV   OFFSET1:  TRANSMSSN (A)
2:  OFF

+0.0dB

1

200 MHz/DIV
START: 0.0100 GHz

401 pts

STOP: 8.6000 GHz

LEVEL +7.0 dBm

54117A

OPERATIONAL CHECKOUT BASIC MEASUREMENT
PROCEDURES TEST

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Output Power
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6WHS���� 3UHVV�WKH�Channel 1 Autoscale�NH\�

6WHS���� 2EVHUYH�WKDW�WKH�GLVSOD\HG�WUDFH�LV�FRQWLQXRXV�DQG
YDULHV�ZLWK�WKH�IUHTXHQF\��DQG�WKDW�LW�KDV�PRYHG�E\
DSSUR[LPDWHO\����G%�

3URFHGXUH� �,1387�%

6WHS��� 0RYH�WKH�GHWHFWRU�WR Input B. 

6WHS��� 3UHVV�WKH�System Menu NH\��

6WHS��� 6HOHFW�RESET���OHIW��

BASIC MEASUREMENT OPERATIONAL CHECKOUT
TEST PROCEDURES

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Autoscale

>>

Menu EnhancementHard CopyCursor

Data Entry

1 2 3

4 5 6

7 8 9

0 . _

System Menu

SYSTEM
MENU

DATA POINTS
RESET

CONFIGURE
SOURCE

ANALYZER
PLOTTER

APPLICATIONS
GPIB MODE

USE ♦  THEN
PRESS SELECT
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6WHS��� 6HOHFW�RESET TO FACTORY DEFAULTS��OHIW���

6WHS��� 3UHVV�Channel 1 Menu NH\��

6WHS��� 6HOHFW�32:(5�DQG�6(/(&7�,1387�IURP�WKH�GLV�
SOD\HG�PHQX��OHIW��

OPERATIONAL CHECKOUT BASIC MEASUREMENT
PROCEDURES TEST

RESET MENU

RESET IS
CONFIGURED

TO KEEP
CAL DATA
MARKERS
LIMITS

RESET

RESET TO
FACTORY 
DEFAULTS

USE ♦  THEN
PRESS SELECT

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

CHANNEL: 1
INPUT: A

TRANSMISSION
RETURN LOSS
PRECISION RL
REL G/DELAY

SWR
POWER
DTF/DB

DTF/SWR
SELECT INPUT

TRACE MEMORY
MORE

USE ♦  THEN
PRESS SELECT
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6WHS��� 6HOHFW�121�5$7,2�%�IURP�WKH�GLVSOD\HG�PHQX��OHIW��

6WHS��� 3UHVV�Channel 1Autoscale�NH\���OHIW��

6WHS��� 2EVHUYH�WKDW�WKH�GLVSOD\HG�WUDFH�LV�FRQWLQXRXV�DQG
YDULHV�ZLWK�WKH�IUHTXHQF\��DV�GLVFXVVHG�LQ�6WHS���RI
WKH�,1387�$�SURFHGXUH�

6WHS���� 3UHVV�WKH Output Power�NH\��

6WHS���� 8VLQJ�Data Entry�NQRE��UHGXFH�WKH�/(9(/��YDOXH�E\
�����G%��

BASIC MEASUREMENT OPERATIONAL CHECKOUT
TEST PROCEDURES

CHANNEL: 2
SELECT INPUT

NON-RATIO
A
B
R

RATIO
A/R
B/R

USE ♦  THEN
PRESS SELECT

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Autoscale

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Output Power

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Knob
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6WHS���� 3UHVV�WKH�Channel 1 Autoscale�NH\�

6WHS���� 2EVHUYH�WKDW�WKH�GLVSOD\HG�WUDFH�LV�FRQWLQXRXV�DQG
YDULHV�ZLWK�WKH�IUHTXHQF\��DV�GLVFXVVHG�LQ�6WHS���RI
WKH�,1387�$�SURFHGXUH�

6WHS���� ,I����;;$�LV�QRW�HTXLSSHG�ZLWK�DQ�,1387�5�FRQQHF�
WRU��2SWLRQ������WKLV�SURFHGXUHV�LV�ILQLVKHG��3URFHHG�WR
SDUDJUDSK�����

3URFHGXUH�� ,1387�5��,I�2SWLRQ���LV�LQVWDOOHG��

6WHS��� 0RYH�WKH�GHWHFWRU�WR Input R. 

6WHS��� 3UHVV�WKH�System Menu NH\��

6WHS��� 6HOHFW�RESET���OHIW��

OPERATIONAL CHECKOUT BASIC MEASUREMENT
PROCEDURES TEST

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Autoscale

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

SYSTEM
MENU

DATA POINTS
RESET

CONFIGURE
SOURCE

ANALYZER
PLOTTER

APPLICATIONS
GPIB MODE

USE ♦  THEN
PRESS SELECT
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6WHS��� 6HOHFW�RESET TO FACTORY DEFAULTS��OHIW���

6WHS��� 3UHVV�Channel 1 Menu NH\��

6WHS��� 6HOHFW�32:(5�DQG�6(/(&7�,1387�IURP�WKH�GLV�
SOD\HG�PHQX��OHIW��

BASIC MEASUREMENT OPERATIONAL CHECKOUT
TEST PROCEDURES

RESET MENU

RESET IS
CONFIGURED

TO KEEP
CAL DATA
MARKERS
LIMITS

RESET

RESET TO
FACTORY 
DEFAULTS

USE ♦  THEN
PRESS SELECT

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Menu

CHANNEL: 1
INPUT: A

TRANSMISSION
RETURN LOSS
PRECISION RL
REL G/DELAY

SWR
POWER
DTF/DB

DTF/SWR
SELECT INPUT

TRACE MEMORY
REF LINE

USE ♦  THEN
PRESS SELECT
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6WHS��� 6HOHFW�121�5$7,2�5�IURP�WKH�GLVSOD\HG�PHQX��OHIW��

6WHS��� 3UHVV�Channel 1Autoscale�NH\���OHIW��

6WHS��� 2EVHUYH�WKDW�WKH�GLVSOD\HG�WUDFH�LV�FRQWLQXRXV�DQG
YDULHV�ZLWK�WKH�IUHTXHQF\��DV�GLVFXVVHG�LQ�6WHS���RI
WKH�,1387�$�SURFHGXUH�

6WHS���� 3UHVV�WKH Output Power�NH\��

OPERATIONAL CHECKOUT BASIC MEASUREMENT
PROCEDURES TEST

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Autoscale

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Output Power

CHANNEL: 1
SELECT INPUT

NON-RATIO
A
B
R

RATIO
A/R
B/R

USE ♦  THEN
PRESS SELECT
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6WHS���� 8VLQJ�Data Entry�NQRE��UHGXFH�WKH�/(9(/��YDOXH�E\
�����G%��

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

6WHS���� 2EVHUYH�WKDW�WKH�GLVSOD\HG�WUDFH�LV�FRQWLQXRXV�DQG
YDULHV�ZLWK�WKH�IUHTXHQF\��DV�GLVFXVVHG�LQ�6WHS���

(QG�RI�3URFHGXUH

BASIC MEASUREMENT OPERATIONAL CHECKOUT
TEST PROCEDURES

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Knob

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Autoscale
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��� PRINTER OPERATION
TEST

7KLV�WHVW�FRQILUPV�WKDW�WKH�FHQWURQLFV�SULQWHU�LQWHUIDFH�LV�RSHUDWLRQDO�
7KH�WHVW�LQYROYHV�FRQQHFWLQJ�D�FHQWURQLFV�LQWHUIDFH�SULQWHU�WR�WKH
���;;$�DQG�FRQILUPLQJ�WKDW�D�JUDSKLFV�GXPS�FDQ�EH�SHUIRUPHG�

(TXLSPHQW

&DQQRQ�PRGHO�%-��6;�%XEEOH�-HW�3ULQWHU�VHW�WR�(SVRQ�/4�HPXOD�
WRU�PRGH�

3DUDOOHO�LQWHUIDFH�FDEOH�

3URFHGXUH

6WHS��� &RQQHFW�WKH�WHVW�HTXLSPHQW�DV�VKRZQ�EHORZ��DQG�WXUQ
LW�RQ��&RQQHFW�WKH�LQWHUIDFH�FDEOH�WR��WKH�UHDU�SDQHO
PARALLEL PRINTER INTERFACE�FRQQHFWRU�

6WHS��� 3UHVV�WKH�System Menu�NH\�

Cannon BJ10SX 
Bubble Jet 

Parallel
Interface Cable

541XXA Network Analyzer

1  2 3 4  5 6 7 8 91011

ON

Switch under top cover

>>
Menu EnhancementHard CopyCursor

Data Entry

1 2 3

4 5 6

7 8 9

0 . _

System Menu

OPERATIONAL CHECKOUT PRINTER OPERATION
PROCEDURES TEST
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6WHS��� 6HOHFW�RESET���OHIW��

6WHS��� 6HOHFW�RESET TO FACTORY DEFAULTS��OHIW���

6WHS��� &KHFN�WKDW�WKH�SULQWHU�KDV�VXIILFLHQW�SDSHU�DQG�LV�§RQ
OLQH�¨

6WHS��� 3UHVV�WKH�Hard Copy Menu�NH\�>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Hard Copy Menu

SYSTEM
MENU

DATA POINTS
RESET

CONFIGURE
SOURCE

ANALYZER
PLOTTER

APPLICATIONS
GPIB MODE

USE ♦  THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED

TO KEEP
CAL DATA
MARKERS
LIMITS

RESET

RESET TO
FACTORY 
DEFAULTS

USE ♦  THEN
PRESS SELECT

PRINTER OPERATION OPERATIONAL CHECKOUT
TEST PROCEDURES
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6WHS��� 3UHVV�WKH�Start�NH\��

7KH�SULQWHU�VKRXOG�SULQW�D�FRS\�RI�WKH����;;$�VFUHHQ
GLVSOD\��7KLV�ZLOO�WDNH�DSSUR[LPDWHO\�RQH�PLQXWH�WR
FRPSOHWH�

(QG�RI�3URFHGXUH

>>

Menu EnhancementHard CopyCursor

1 2 3

4 5 6

7 8 9

0 . _

Start

OPERATIONAL CHECKOUT PRINTER OPERATION
PROCEDURES TEST
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MEASUREMENTS
The 54100A Series Network Analyzer include models and mea-
surement components from 1 MHz to 110 GHz.

Measurement Modes: Transmission (dB), Relative Group Delay
(ns), Return Loss (dB), Precision Return Loss (dB), SWR 
(linear SWR), Power (dBm), and optional Distance-To-Fault 
(feet or meters).

ANALYZER
Dynamic Range: 

−55 dBm to +16 dBm, Autozeroing implements AC detection on
a single cycle per sweep basis using Wiltron 560 Series or 5400
Series Detectors and SWR Autotesters. DC detection is used
during the sweep to improve accuracy and avoid disturbing
automatic leveling controls in the device under test. Auto-zero-
ing can be disabled.

Inputs: Three. Two standard inputs, A and B, with an optional third
reference channel, R (Option 5). Wiltron 560 Series and 5400
Series Detectors and Autotesters are designed to operate with the
54100A Network Analyzer. For millimeter wave applications, the
5400 Series Multiplier/Reflectometers provide integrated reference
and return loss detection.

Channels: Two channels are used to select and simultaneously
display any two inputs from A, B, or R. The inputs can also be 
displayed as ratios A/R or B/R.

Display Resolution:
Horizontal: 51, 101, 201, or 401 points.
Vertical: 0.025 dB, 0.0025 ns

Graticule: Ten vertical divisions. Horizontal axis automatically
scales in frequency increments of 1, 2, 5. Graticule On/Off button
turns all graticule lines off. Tick marks remain on axis to indicate
graticule position.

Vertical Scaling:
Resolution: 0.1 dB(m) to 10 dB(m) per division. 
Independent control for each channel 0.1 to 100 ns per division.
Offset range: −99.9 dB to +99.9 dB, −99.9 to +99.9 ns.
Autoscale: Automatically selects offset and resolution to
provide optimum display of test data.

External VGA Monitor Output: Rear panel connection is 
provided to drive a VGA color display. Trace colors are menu
selectable.

Cursor: The numerical amplitude of the test data and frequency
are displayed for both channels. Display range −99.9 to +99.9 dB
or ns.

Relative Cursor: Displays the amplitude and frequency differ-
ences between the Cursor and Relative Cursor for both channels.

Cursor Functions: Automatic cursor searches for trace Maximum,
Minimum, dB Level, dB Bandwidth, Next Marker, and Active Marker
may be performed.

Display Data Correction: System frequency response errors 
are removed from measurements with a through-line transmission
calibration and an open-short reflection calibration. Calibration data
is stored at 0.002 dB resolution over the selected frequency range.
Interpolation is used to maintain calibration as frequency sweep
range is decreased.

Smoothing: Filtering, adjustable in five levels, to reduce noise 
and interference on low-level traces. Channels may be
independently set.

Averaging: 2, 4, 8, 16, 32, 64, 128, or 256 successive traces may
be averaged together to remove unwanted noise. Channels may be
independently set.

Limit Lines: Two limit lines, either single value or multi-level 
segmented, for each trace. Complex lines may be made from up to
10 individually-editable segments.

Trace Mask: A swept measurement can be stored to a graticule
Trace Mask for visual comparison to later measurements.

Save/Recall: Thirteen sets of front-panel set-ups and thirteen 
sets of trace memory can be stored in non-volatile instrument
memory. Stored set-ups may be previewed on the CRT or 
printed prior to selection. Non-volatile memory can be erased 
for security purposes.

3.5 Inch DOS Disk Drive: Instrument configurations and trace
data can be stored on a MS-DOS® compatible 3.5 inch, 1.44 MB 
floppy disk. Trace Data can be stored in a standardized ASCII 
format which easily reads into common PC spread sheets and
word processing software.

SOURCE
Frequency Range: 1 MHz to 110 GHz. Contact Factory for 
special frequency range requirements.

Start-Stop: Sweeps from start frequency to stop frequency.

Center-Width: Sweeps from center − (width/2) to 
center + (width/2)

Alternate Sweep: Sweeps alternately between frequency ranges
set differently for Channel 1 and Channel 2.

CW: Provides single frequency output (both channels turned off).

Frequency Resolution:
RF Models (54107A, 54109A, 54111A): ±10 kHz
Microwave Models: ±100 kHz

Start Frequency Accuracy:
RF Models (54107A, 54109A, 54111A): ±100 kHz
Microwave Models to 20 GHz: ± 200 kHz
Microwave Models, 20 to 40 GHz: ± 400 kHz
Microwave Models, 40 to 50 GHz: ± 800 kHz

Sweep Time, Single Band: Typically less than 70 ms for single
channel with 101 point horizontal resolution, depending on
frequency, averaging, and smoothing settings. Trace update 
time is typically 130 ms with similar system settings.

Residual FM:
1 MHz to 20 GHz < 10 kHz Peak
20 GHz to 40 GHz < 20 kHz Peak
40 GHz to 50 GHz < 40 kHz Peak

Measured in 30 Hz to 15 kHz post-detection BW.

Output Power: Maximum guaranteed leveled output power 
is model dependent. Typical unleveled output power exceeds 
the specified leveled output power. Operation with unleveled output
power degrades rated specifications and is not recommended.

Reverse Power Protection: Up to 1 Watt.

Power Level Accuracy: ±1 dB, leveled. ±3.0 dB for models 
above 20 GHz, and ± 4.0 dB for 50 GHz models. Add ± 0.2 dB for
Option 4−75 Ω output.

Power Level Accuracy, Attenuator: Optional 70 dB Step
Attenuator (10 dB steps). Leveled power accuracy degrades by 
±1.5 dB for models below 20 GHz and ±1.9 dB for 20 GHz models.



Power Level Control, Internally Leveled: Front panel control
adjusts power over a 10 dB range (up to 20 dB in some models) or
from −70.0 dBm to maximum leveled power when Option 2, 2A, 2B,
2C or 2D 70 dB Step Attenuator is installed.

Power Level Control, Externally Leveled (Option 6): Front
panel control adjusts power range determined by external leveling
detector output. Flatness determined by leveling detector and 
coupler characteristics.

Leveling (With External Detector): Levels output power at DUT
input positions other than near the 54100A source output. A
leveling detector tracks the RF power level by providing a positive
or negative polarity detected signal of 30 to 200 mV to a rear panel
BNC connector.

Leveled Power Variation:
1.0 MHz to 1.0 GHz ±0.3 dB ±1.0 dB, Opt 2
1.0 MHz to 2.0 GHz ±0.4 dB ±1.1 dB, Opt 2
1.0 MHz to 3.0 GHz ±0.6 dB ±1.3 dB, Opt 2
10.0 MHz to 20 GHz ±0.8 dB ±1.0 dB, Opt 2A
10.0 MHz to 26.5 GHz ±1.0 dB ±2.5 dB, Opt 2B
10.0 MHz to 32 GHz ±2.0 dB ±2.0 dB, Opt 2C
10.0 MHz to 40 GHz ±2.0 dB ±2.0 dB, Opt 2C
10.0 MHz to 50 GHz ±3.0 dB ±3.0 dB, Opt 2D
Add ± 0.2 for 75 Ω sources

Markers: The numerical amplitude of the test data and frequency
are displayed. Markers remain fixed at the set frequency, indepen-
dent of displayed sweep frequency range.

APPLICATION FUNCTIONS
Application functions speed and ease the task of characterizing
antennas, filters, amplifiers, and other microwave devices.

Min/Max Hold: Save the minimum and maximum values of suc-
cessive sweeps or the combination of the two. Ideal for acquiring
data on drift or gain variation against temperature.

Cursor Functions: Automatic cursor search updates the band-
width, minimum, or maximum levels of the displayed trace, “X” dB
above or below the min/max point, or a selected bandwidth. This
function can be set to repeat continuously.

Compression Test Automation: Determines the gain compres-
sion point over the operating frequency range of an amplifier by
successively incrementing the source power and measuring the
amount of compression until a preset “X” dB limit is exceeded.

GPIB
Interface: IEEE-488.2 compliant interface with integrated GPIB
Plotter Control is standard on all 54100A instruments. All front
panel controls are GPIB-controllable except power on/off. 
Front panel configurable for instrument control or for control of 
GPIB plotter.

GPIB Indicators:
Remote: Operating on GPIB
Talk: Talking on GPIB
Listen: Listening on GPIB
SRQ: Sending a service request
Local Lockout: Indicates the front panel RETURN TO LOCAL
pushbutton is disabled. The instrument is returned to 
local mode via GPIB.

PRINTER/PLOTTER
Plotter: The GPIB interface is compatible with HP 7440A, 
HP 7550, HP 7470A, and HP 7475A plotters. Display traces, 
markers, cursor, and graticule information can be plotted.

Printer: Parallel printer interface is compatible with the 
Canon BJ10-SX, BJ30 and most Epson FX-compatible printers.

Internal Print and Plot Buffer: A new test can be conducted while
previously taken test data are being printed or plotted from the
internal printer buffer.

PRINTERS & ACCESSORIES

Portable printers may be purchased locally or through Anritsu
Wiltron. When purchased separately, a Centronics-to-Centronics
Printer Interface Cable will be needed for operation with 
the 54100A.

Canon BJ10-SX Printer 2000-668
Extra Ink Cartridge 2000-669
Extra Battery 633-16
Extra Printer Interface Cable 800-430

PRINTER POWER SUPPLIES

UK - AD150, 240V 40-65
USA - AD150/120, 120V 40-66
Europe - AD150/220, 220V 40-67
Japan - AD150/100, 100V 40-68

INPUT/OUTPUT CONNECTIONS
Horizontal Sweep Ramp Output: 0 to +10 V nominal 

GPIB: Connects 54100A to controller or plotter. Rear panel GPIB
connector.

Parallel Printer (Centronics): Connects 54100A to printer. 
Rear panel.

VGA Output: Connects 54100A to external VGA color display 
(not supplied). Rear panel 15 pin “D” connector.

External Leveling: Option 6 adds external leveling capability.
Levels output power at remote test position. (Rear panel BNC
female connector).

GENERAL
Self Test: Performs a self test every time power is applied or 
when SELF TEST pushbutton is pressed. If an error is detected, a
diagnostic code appears, identifying the cause and location of 
the error.

Temperature Range:
Operating: 0°C to +50°C
Storage: -40°C to +70°C

Electromagnetic Compatiblity: Complies with European
Community requirements for CE marking

Power: 115V +10%/-20%, 230V +10%/−20%, 48-440 Hz, 
300 VA maximum

Dimensions: 177 H x 426 W x 476 D mm + 51 mm for feet
(7 H x 16.75 W x 18.75 D in. + 2.0 in. for feet)

Weight: Less than 18 kg (39 lb.), 54147A

TRANSIT CASE

760-183 Transit Case : Hard shell case with custom foam inserts
and carrying handle for maximum protection of the 54100A.
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Additional Models
54119A 2 to 8.6 GHz N(f)
54128A 8 to 12.4 GHz N(f)
54130A 12.4 to 20 GHz N(f)
54131A 10 to 16 GHz N(f)
54136A 17 to 26.5 GHz K(f)
54137A 2 to 20 GHz N(f)
54154A 2 to 32 GHz K(f)
54163A 2 to 40 GHz K(f)

Measurement System Options
Option 1 Rack Mounting with Slides
Option 2 70 dB RF Step Attenuator
Option 2A 70 dB, 20 GHz Step Attenuator
Option 2B 70 dB, 26.5 GHz Step Attenuator
Option 2C 70 dB, 40 GHz Step Attenuator
Option 2D 70 dB, 50 GHz Step Attenuator
Option 4 75 ohm source output. (Available to 3.0 GHz)
Option 5 Add Reference Channel
Option 6 Add External Leveling
Option 7 Internal Distance-To-Fault Software
Option 8 Relative Group Delay Software
Option 12 Add Front Panel Cover
Option 13 Add Front Mounted Handles
Option 16 +15 V DC Supply for Millimeter Wave 

Source Modules (Available with 
≤ 20 GHz Models only)

Option 25 Maintenance Manual
Option 26 Extra Operation and GPIB 

Programming Manual
Option 33 Canon BJ10-SX Bubble Jet Printer

SWR AUTOTESTERS
The 5400 and 560 Series SWR Autotesters integrate a high 
directivity bridge, a detector, a low reflection stainless steel test
port, a reference termination, and a connecting cable. The detected
output signal is proportional to reflections from the test device con-
nected to the test port.

RF Extender cables with moderate insertion loss used between the
source output to the SWR Autotester input do not degrade Return
Loss (SWR) measurement performance. A mating Open/Short is
shipped with each SWR Autotester except 5400-67FF75. WSMA
test port connectors are precision connections for improved mea-
surement accuracy when testing devices with SMA connectors.

Maximum Input Power: +27 dBm

The 560-98C50 Convertible SWR Autotester improves test accuracy 
and reduces maintenance cost without using error prone 

test port adapters or connector savers.
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54100A SERIES NETWORK ANALYZERS

54107A

54109A

54111A

54117A

54147A

54161A

54169A

54177A

0.001 to 1.5 GHz

0.001 to 2.2 GHz

0.001 to 3 GHz

0.01 to 8.6 GHz

0.01 to 20 GHz

0.01 to 32 GHz

0.01 to 40 GHz

0.01 to 50 GHz

−40 dBc

−40 dBc

−40 dBc

−60 dBc, > 2 GHz
−40 dBc, ≤ 2 GHz

−60 dBc, > 2 GHz
−40 dBc, ≤ 2 GHz

−60 dBc, 2-20 GHz
−40 dBc, > 20 GHz
−40 dBc, ≤ 2 GHz

−60 dBc, 2-20 GHz
−40 dBc, > 20 GHz
−40 dBc, ≤ 2 GHz

−60 dBc, 2-20 GHz
−40 dBc, > 20 GHz
−40 dBc, ≤ 2 GHz

−60 dBc

−60 dBc

−60 dBc

−60 dBc, > 2 GHz
−50 dBc, ≤ 2 GHz

−60 dBc, > 2 GHz
−50 dBc, ≤ 2 GHz

−50 dBc, > 2 GHz
−50 dBc, ≤ 2 GHz

−50 dBc, > 2 GHz
−50 dBc, ≤ 2 GHz

−50 dBc, > 2 GHz
−50 dBc, ≤ 2 GHz

< 1.5

< 1.5

< 1.5

< 1.5

< 1.8

< 1.8

< 1.8

< 2.0

12 dBm, 50 Ω
10 dBm, 75 Ω
12 dBm, 50 Ω
10 dBm, 75 Ω
12 dBm, 50 Ω
10 dBm, 75 Ω

10 dBm, 50 Ω

10 dBm, 50 Ω

4.0 dBm, 50 Ω

4.0 dBm, 50 Ω

1.0 dBm, 50 Ω

N (f)

N (f)

N (f)

N (f)

N (f)

K (f)

K (f)

V (f)

1 At 25° C, internally leveled.  Attenuator Options 2 through 2C reduce output power specification by 3.0 dB; 2D, 4.0 dB. 2 Loaded at 50 Ω

Model
Frequency

Range Harmonic 2 Non Harmonic
Source SWR 1

(Leveled) Output Power 1 Connector



5400-67FF75

5400-6B50B

5400-6BF50B

5400-6B75B

5400-6BF75B

5400-6N50

5400-6NF50

5400-6N75

5400-6NF75

560-97A50

560-97A50-1

560-97N50

560-97N50-1

560-97NF50

560-97NF50-1

560-98S50

560-98S50-1

560-98SF50

560-98SF50-1

560-98K50

560-98KF50

560-98VA50

560-98VFA50

560-98C50

0.01 to 1 GHz

0.001 to 1.5 GHz

0.001 to 1.5 GHz

0.001 to 1.5 GHz

0.001 to 1.5 GHz

0.001 to 3 GHz

0.001 to 3 GHz

0.001 to 3 GHz

0.001 to 3 GHz

0.01 to 18 GHz

0.01 to 18 GHz

0.01 to 26.5 GHz

0.01 to 40 GHz

0.01 to 50 GHz

0.01 to 40 GHz

40 dB

40 dB

40 dB

40 dB

40 dB

40 dBc, < 3 GHz

40 dBc, < 3 GHz

40 dBc, < 3 GHz

40 dBc, < 3 GHz

36 dB

40 dB

35 dB

38 dB

35 dB

38 dB

37 dB, < 18 GHz

36 dB, < 26.5 GHz

40 dB, < 18 GHz

38 dB, < 26.5 GHz

37 dB, < 18 GHz

36 dB, < 26.5 GHz

40 dB, < 18 GHz

38 dB, < 26.5 GHz

35 dB, < 18 GHz

32 dB, < 32 GHz

30 dB, < 40 GHz

35 dB, < 18 GHz

32 dB, < 32 GHz

30 dB, < 40 GHz

30 dB, < 40 GHz

30 dB, < 50 GHz

30 dB, < 40 GHz

30 dB, < 50 GHz

34 dB, ≤ 20 GHz

32 dB, ≤ 26.5 GHz

29 dB, ≤ 40 GHz

75 Ω

50 Ω

50 Ω

75 Ω

75 Ω

50 Ω

75 Ω

50 Ω

50 Ω

50 Ω

50 Ω

50 Ω

50 Ω

< 1.22

< 1.13

< 1.13

< 1.22

< 1.22

< 1.08, ≤ 2 GHz

< 1.11, > 2 GHz

< 1.08, ≤ 2 GHz

< 1.11, > 2 GHz

< 1.10, ≤ 2 GHz

< 1.17, > 2 GHz

< 1.10, ≤ 2 GHz

< 1.17, > 2 GHz

< 1.10, ≤ 2 GHz

< 1.17, > 2 GHz

< 1.17, ≤ 8 GHz

< 1.27, > 8 GHz

< 1.17, ≤ 8 GHz

< 1.27, > 8 GHz

< 1.14, ≤ 8 GHz

< 1.22, ≤18 GHz

< 1.27, ≤ 26 GHz

< 1.14, ≤ 8 GHz

< 1.22, ≤18 GHz

< 1.27, ≤ 26 GHz

< 1.14, ≤ 8 GHz

< 1.26, ≤18 GHz

< 1.29, ≤ 26.5 GHz

< 1.33, ≤ 32 GHz

< 1.38, ≤ 40 GHz

< 1.25, ≤ 40 GHz

< 1.25, ≤ 50 GHz

< 1.25, ≤ 40 GHz

< 1.25, ≤ 50 GHz

< 1.20, ≤ 20 GHz

< 1.30, ≤ 40 GHz

F (f)

BNC (m)

BNC (f)

BNC (m)

BNC (f)

N (m)

N (f)

N (m)

N (f)

GPC-7

N (m)

N (f)

WSMA (m)

WSMA (f)

K (m)

K (f)

V (m)

V (f)

SMA (m and f)

3.5 mm (m and f)

K (m and f)

BNC (f)

N (f)

N (f)

N (f)

N (f)

N (f)

N (f)

N (f)

N (f)

N (f)

N (f)

Ruggedized
K (f)

Ruggedized
K (f)

Ruggedized
V (f)

Ruggedized
K (f)
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SWR AUTOTESTERS

Model
Frequency

Range Directivity Impedance
Test Port

SWR Connector
Input

Connector
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DETECTORS
The 5400 and 560 Series Detectors use zero-biased Schottky
diodes. Measurement range is −55 dBm to +16 dBm using single
cycle per sweep AC detection, Auto-zeroing with DC detection
during the frequency sweep. Optional extender cables of over 
3000 feet can be used with the 54100A Series. Contact local sales
representative for special cables.

Maximum Input Power: +20 dBm

Standard Cable Length: 122 cm (4 ft.)

Dimensions: 7.6 x 2.9 x 2.2 cm (3 x 1-1/8 x 7/8 in.)

Weight: 170 g (6 oz.)

DETECTORS

5400-71B50 0.001 to 1.5 GHz 50 Ω 20 dB BNC(m) ± 0.2 dB, < 1.5 GHz

5400-71B75 0.001 to 1.5 GHz 75 Ω 20 dB BNC(m) ± 0.2 dB, < 1.5 GHz

± 0.2 dB, < 1 GHz
5400-71N50 0.001 to 3 GHz 50 Ω 26 dB N(m)

± 0.3 dB, < 3 GHz

26 dB, ≤ 2 GHz ± 0.2 dB, < 1 GHz
5400-71N75 0.001 to 3 GHz 75 Ω

20 dB, ≤ 3 GHz
N(m)

± 0.5 dB, < 3 GHz

16 dB, < 0.04 GHz
560-7A50 0.01 to 18 GHz 50 Ω 22 dB, < 8 GHz GPC-7 ± 0.5 dB, < 3 GHz

17 dB, < 18 GHz

16 dB, < 0.04 GHz
22 dB, < 8 GHz ± 0.5 dB, < 18 GHz

560-7N50B 0.01 to 20 GHz 50 Ω
17 dB, < 18 GHz

N(m)
± 2.0 dB, < 20 GHz

14 dB, < 20 GHz

16 dB, < 0.04 GHz
22 dB, < 8 GHz ± 0.5 dB, < 18 GHz

560-7S50B 0.01 to 20 GHz 50 Ω
17 dB, < 18 GHz

WSMA(m)
± 2.0 dB, < 20 GHz

14 dB, < 20 GHz

16 dB, < 0.04 GHz
22 dB, < 8 GHz ± 0.5 dB, < 18 GHz

560-7S50-2 0.01 to 26.5 GHz 50 Ω
17 dB, < 18 GHz

WSMA(m)
± 2.0 dB, < 26.5 GHz

14 dB, < 26.5 GHz

13 dB, < 0.04 GHz
22 dB, < 8 GHz ± 0.5 dB, < 18 GHz

17 dB, < 18 GHz ±1.25 dB, < 26.5 GHz
560-7K50 0.01 to 40 GHz 50 Ω

16 dB, < 26.5 GHz
K(m)

± 2.2 dB, < 32 GHz
15 dB, < 32 GHz ± 2.5 dB, < 40 GHz
13 dB, < 40 GHz

± 0.5 dB, < 18 GHz
19 dB, < 20 GHz

±1.25 dB, < 26.5 GHz
560-7VA50 0.01 to 50 GHz 50 Ω 15 dB, < 40 GHz V(m)

± 2.5 dB, < 40 GHz
10 dB, < 50 GHz

± 3.0 dB, < 50 GHz

Frequency Input Frequency
Model Range Impedance Return Loss Connector Response
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MEASUREMENT ACCESSORIES
RF CABLES

These RF Cables are used to extend the source RF Output to the
device-under-test input port.

POWER SPLITTERS

These power splitters are symmetrical, two-resistor tee designs
that can be used in applications where signals must be accurately
divided for ratio measurements. They provide excellent flatness
and effective output SWR. K Connectors are compatible with 
3.5 mm and SMA.

PRECISION ADAPTERS

MATCHING PAD AND 
MINIMUM LOSS ADAPTER

The 12N50-75B pad matches 50 Ω to 75 Ω or 75 Ω to 50 Ω circuits.
The 12N75B converts 50 Ω to 75 Ω with less than 3 dB loss.

ADAPTERS

CONVERTIBLE SWR AUTOTESTER TEST PORT HEADS

Model
Frequency

Range (GHz)
Impedance

(Ohms) Length Connectors
10B75-1

10N50-1

10N75-1

N120-6

N120-12

NS120MF-6

K120MF-6

V120MF-6

DC to 1.5 GHz

DC to 1.5 GHz

DC to 1.5 GHz

DC to 18 GHz

DC to 18 GHz

DC to 18 GHz

DC to 40 GHz

DC to 67 GHz

75

50

75

50

50

50

50

50

30.5 cm (1 ft.)

30.5 cm (1 ft.)

30.5 cm (1 ft.)

15.25 cm (6 in)

30.5 cm (1 ft.)

15.25 cm (6 in)

15.25 cm (6 in)

15.25 cm (6 in)

BNC (m)

N (m)

N (m)

N (m)

N (m)

N (m)-SMA (f)

K (m)-K (f)

V (m)-V (f)

Power 
Model

Frequency
Range Input Outputs

Connectors

N241A50

N241A75

1091-28

K241B

K241C

V241C

DC to 3.0 GHz

DC to 3.0 GHz

DC to 18 GHz

DC to 26.5 GHz

DC to 40 GHz

DC to 60 GHz

N (f)

N (f)

N (f)

K (m)

K (m)

V (m)

N (f)

N (f)

N (f)

K (f)

K (f)

V (f)

34NN75B

34NFNF75B

34NN50A

34NFNF50

K220

K222

34VK50

34VKF50

34VFK50

34VFKF50

34VV50

34VFVF50

DC to 3 GHz

DC to 3 GHz

DC to 18 GHz

DC to 18 GHz

DC to 40 GHz

DC to 40 GHz

DC to 46 GHz

DC to 46 GHz

DC to 46 GHz

DC to 46 GHz

DC to 60 GHz

DC to 60 GHz

75 Ω
75 Ω
50 Ω
50 Ω
50 Ω
50 Ω
50 Ω
50 Ω
50 Ω
50 Ω
50 Ω
50 Ω

1.1

1.1

1.1

1.1

1.22

1.22

1.3

1.3

1.3

1.3

1.4

1.4

N (m) to N (m)

N (f) to N (f)

N (m) to N (m)

N (f) to N (f)

K (m) to K (m)

K (f) to K (f)

V (m) to K (m)

V (m) to K (f)

V (f) to K (m)

V (f) to K (f)

V (m) to V (m)

V (f) to V (f)

Part
Number

Frequency
Range Impedance SWR Connectors

12N50-75B

12N75B

DC to 3000

DC to 3000

1.25

1.25

7.5 max.

3.0 max.

N (m) 50 Ω
to N (f) 75 Ω
N (m) 50 Ω

to N (m) 75 Ω

Model
Frequency

Range (MHz) SWR
Insertion
Loss (dB) Connectors

1091-136 DC to 1.5 GHz 75 Ω 1.1 F (f) to F (f)

1091-137 DC to 1.5 GHz 75 Ω 1.1 N (f) to F (m)

1091-168 DC to 1.5 GHz 75 Ω 1.06 N (m) to F (m)

1091-169 DC to 1.5 GHz 75 Ω 1.06 N (m) to F (f)

1091-170 DC to 1.5 GHz 75 Ω 1.06 N (f) to F (f)

1091-171 DC to 1.3 GHz 50 Ω 1.03 N (m) BNC (m)

1091-172 DC to 1.3 GHz 50 Ω 1.03 N (m) BNC (f)

1091-173 DC to 1.3 GHz 50 Ω 1.03 N (f) BNC (m)

1091-174 DC to 1.3 GHz 50 Ω 1.03 N (f) BNC (f)

1091-175 DC to 1.3 GHz 75 Ω 1.03 N (m) BNC (m)

1091-176 DC to 1.3 GHz 75 Ω 1.03 N (m) BNC (f)

1091-177 DC to 1.3 GHz 75 Ω 1.03 N (f) BNC (m)

1091-178 DC to 1.3 GHz 75 Ω 1.03 N (f) BNC (f)

1091-26 DC to 18 GHz 50 Ω 1.3 N (m) SMA (m)

1091-27 DC to 18 GHz 50 Ω 1.3 N (m) SMA (f)

1091-80 DC to 18 GHz 50 Ω 1.3 N (f) SMA (m)

1091-81 DC to 18 GHz 50 Ω 1.3 N (f) SMA (f)

Part Frequency
Number Range Impedance SWR Connectors

SMA (f) 25S50 DC to 26.5 GHz 22KF50
SMA (m) 25SF50 DC to 26.5 GHz 22K50

3.5 mm (f) 25L50 DC to 30 GHz 22KF50

3.5 mm (m) 25LF50 DC to 30 GHz 22K50

K (f) 25K50 DC to 40 GHz 22KF50

K (m) 25KF50 DC to 40 GHz 22K50

SMA (f), SMA (m) 25SK50 DC to 26.5 GHz 22KF50
K (f), K (m) (Set of Four) DC to 40 GHz 22K50

DUT Test Head Frequency Open/Short
Connector Model Range Model



(A) SWR Autotesters
For optimum accuracy, the SWR Autotester test port must mate to
the DUT's input connector. If you must use an adapter at the SWR
Autotester test port, use a precision low SWR adapter to minimize
degradation of directivity.
(B) Detectors
One detector is required for transmission or DTF measurements in
non-ratio configurations. Ratio measurements (monitors source
output power) require a second detector. BNC type detectors will
not mate directly to the N-type power splitter output (for use as the
Reference of a Ratio Measurement) or power divider output (for
use in Distance-To-Fault Measurements). For these applications,
use a 1091-172 adapter or an N(m) detector such as 5400-71N50,
5400-71N75, or 560-7N50B.

(C) Power Splitter
Two resistor power splitters are used for ratio measurements and
external leveling.
(D) Splitter Adapter
Adapter mates the power splitter output to the SWR Autotester
input for Ratio and/or externally leveled measurements.
(F) Source Cable
In manufacturing applications, using the source cable from the
source output to the power splitter input (or, in Non-Ratio applica-
tions to the SWR Autotester input) helps minimize long term wear
of the SWR Autotester’s test port connector. The cable mates
directly to power splitter’s input. Connection directly to SWR
Autotesters requires a male-male adapter for WSMA, K, 
and V type SWR Autotesters.

8

54100A SERIES NETWORK ANALYZER CONFIGURATION C

1 V to K interconnections require male (source) to female power splitter adapters. 2 Also requires a source adapter. 3 See page 7 (bottom right) to select appropriate test port heads.

Model Source DUT's Input SWR Power Splitter Ext. Leveling Source
Number Frequency Connector Autotester Detector Splitter Adapter Detector Cable

Connection Diagram Reference Letter A B C D E F

75 Ω F (m) 5400-67FF75 5400-71N75 N241A75 1091-175 73N75 10N75-1
54107A 0.001 to 1.5 GHz

50 Ω BNC (f) 5400-6B50 5400-71B50 N241A50 34NN50A 73N50 10N50-1
50 Ω BNC (m) 5400-6BF50 5400-71B50 N241A50 34NN50A 73N50 10N50-1

75 Ω BNC (f) 5400-6B75 5400-71B75 N241A75 34NN75B 73N75 10N75-1
75 Ω BNC (m) 5400-6BF75 5400-71B75 N241A75 34NN75B 73N75 10N75-1

54109A 0.001 to 2.2 GHz
50 Ω N (f) 5400-6N50 5400-71N50 N241A50 34NN50A 73N50 N120-6
50 Ω N (m) 5400-6NF50 5400-71N50 N241A50 34NN50A 73N50 N120-6

54111A 0.001 to 3.0 GHz
75 Ω N (f) 5400-6N75 5400-71N75 N241A75 34NN75B 73N75 10N75B-1
75 Ω N (m) 5400-6NF75 5400-71N75 N241A75 34NN75B 73N75 10N75B-1

50 Ω APC-7 560-97A50-1 560-7A50 1091-28 34NN50A 75N50B N120-6
54117A 0.01 to 8.6 GHz

50 Ω N (f) 560-97N50-1 560-7N50B 1091-28 34NN50A 75N50B N120-6
50 Ω N (m 560-97NF50-1 560-7N50B 1091-28 34NN50A 75N50B N120-6

54147A 0.01 to 20 GHz
50 Ω SMA (f) 560-98C503 560-7S50B K241B 1091-27 75KB50 NS120MF-6
50 Ω SMA (m) 560-98C503 560-7S50B K241B 1091-27 75KB50 NS120MF-6

50 Ω SMA (f) 560-98C503 560-7S50-2 K241C K220 75KC50 K120MF-6
50 Ω SMA (m) 560-98C503 560-7S50-2 K241C K220 75KC50 K120MF-6

54161A 0.01 to 32 GHz
50 Ω K (f) 560-98C503 560-7K50 K241C K220 75KC50 K120MF-6

50 Ω K (m) 560-98C503 560-7K50 K241C K220 75KC50 K120MF-6
54169A 0.01 to 40 GHz

50 Ω V (f) 560-98VA50 560-7VA50 V241C1 34VV50 70VC50 K120MF-6
50 Ω V (m) 560-98VFA50 560-7VA50 V241C1 34VV50 70VC50 K120MF-6

50 Ω K (f) 560-98C503 560-7K50 K241C1 K220 75KC50 V120MF-6
50 Ω K (m) 560-98C503 560-7K50 K241C1 K220 75KC50 V120MF-6

54177A 0.01 to 50 GHz
50 Ω V (f) 560-98VA50 560-7VA50 V241C 34VV50 70VC50 V120MF-6

50 Ω V (m) 560-98VFA50 560-7VA50 V241C 34VV50 70VC50 V120MF-6



(G) Source Adapter
This adapter mates the source output directly to the SWR
Autotester input.
(H) Power Divider
Distance-To-Fault testing procedures recommend use of a three
resistor power divider. Except for the 1091-29, the power divider
connection to the source output requires a male-male adapter or 
an RF extension cable with male connectors.
(I) 3 dB Attenuators, (J) DUT Adapters, (K) Terminations
These components are used during coaxial Distance-To-Fault 
applications. Waveguide DTF applications may require a coaxial 
to waveguide adapter. Integrated DTF divider/detector modules 
are available in WR-22, WR-15, and WR-10.

Non-Ratio Measurements: Eliminate one detector and the power
splitter for measurements which do not need a source power
reference detector.

Ratio Measurements: Use ratio techniques whenever source
amplitude is adjusted during the measurement process.

Gain (or Loss), Group Delay and Output Power: An RF detector
measures transmission characteristics. Group Delay measurement
quality improves when a RF splitter and a second RF detector are
used in a ratio configuration.

Distance-To-Fault: Faulty antenna systems and transmission
lines are easily diagnosed with the 54100A Series optional
Distance-To-Fault mode.

F

B

I
H

Termination

Transmission Line
Under Test



DUT

B

A

B

F

DUT

C
BD

A

B

F

DUT

9

RT

rce Power 3 dB DUT Precision
pter Divider Attenuator Adapter Termination

G H I J K

-175 11N75B 1010-53 1091-169 1015-29

N50A 11N50B 1010-31 1091-171 1015-35
N50A 11N50B 1010-31 1091-172 1015-34

N75B 11N75B 1010-53 1091-175 1015-37
N75B 11N75B 1010-53 1091-176 1015-36

N50A 11N50B 1010-31 34NN50A 26NF50
N50A 11N50B 1010-31 n/a 26N50

N75B 11N75B 1010-53 34NN75B 26NF75
N75B 11N75B 1010-53 n/a 26N75

N50A 1091-29 1010-31 34AN50 28A50-1

N50A 1091-29 1010-31 34NN50A 26NF50
N50A 1091-29 1010-31 n/a 26N50

SN50 K240B 43KB-3 K220 28SF50
SN50 K240B 43KB-3 n/a 28S50

20 K240C 43KB-3 K220 28SF50
20 K240C 43KB-3 n/a 28S50

20 K240C 43KC-3 K220 28KF50
20 K240C 43KC-3 n/a 28K50

RK50 V240C 2 41V-3 34VV50 28VF50B
RK50 V240C 2 41V-3 n/a 28V50B

RK50 K240C 2 43KC-3 K220 28KF50
RK50 K240C 2 43KC-3 n/a 28K50

RV50 V240C 41V-3 34VV50 28VF50B
RV50 V240C 41V-3 n/a 28V50B
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SYSTEM ACCESSORIES
LEVELING DETECTORS

Negative output polarity microwave detectors can be used to 
externally level 54100A power by sampling power at a remote test
position. Connection is made to the 54100A rear panel (Option 6)
via a BNC cable. For 70KC50 and 70VC50, an SMC (m) to BNC
(m) cable is provided.

Max. Input: +20 dBm

Low Level Sensitivity at -30 dBm: 0.35 mV/µW

High Level Sensitivity at +13 dBm: 1V, minimum

PRECISION TERMINATIONS

These precision, metrology−grade terminations are used in 
measurement systems where achieving the smallest possible
reflections is critical.

Maximum Input Power: 0.5 W

RF LIMITERS

Return Loss: >11 dB, ≤ 20 GHz
>10 dB, ≤ 26 GHz

Insertion Loss: < 2.2 dB, ≤ 20 GHz, 0.0 dBm
< 3.2 dB, ≤ 26 GHz, 0.0 dBm

Turn-On Power: 10-14 dBm typ., ≤ 18 GHz
15-19 dBm typ., ≤ 26 GHz

RF limiters protect RF detectors against damage from:
1) DC Voltage — blocks up to 50 Vdc
2) AC Voltage — filters 50/60 Hz up to 100 Vac and impulse

currents of >1.0 A.
3) RF Power — provides protection up to 3.0 W for 

frequencies range

DETECTOR EXTENDER CABLES

These cables can be installed between the SWR Autotester or
Detectors and the 54100A. The 54100A is operational with cables
up to 3000 feet.

GPIB CABLES

These cables connect the 54100A to a GPIB plotter or controller 
on the GPIB (IEEE−488 bus)

DETECTOR ADAPTER CABLES

These adapter cables allow the 54100A to be used with waveguide
or other detectors. The model 560-10BX can be used with Leveling
Detectors. The 560-10BX-1 and -2 models are used with millimeter
wave detectors.

0.0001 to Input: BNC (m)
71B50

3 GHz
50 Ω 1.2 ± 0.5

Output: BNC (f)
0.0001 to Input: N (m)

73N50
4 GHz

50 Ω 1.2 ± 0.5
Output: BNC (f)

0.0001 to Input: N (m)
73N75

2 GHz
75 Ω 1.2 ± 0.5

Output: BNC (f)

0.01 to Input: N (m)
75N50B

18 GHz
50 Ω 1.39 ± 0.6

Output: BNC (f)

0.01 to Input: K (m)
75KB50

26.5 GHz
50 Ω 1.5 ± 1.0

Output: BNC (f)

0.01 to 40 GHz 1.5 ± 1.5 Input: V (m)
75VC50

40 to 50 GHz
50 Ω

2.1 ± 3.0 Output: SMC (f)

Frequency SWR Flatness
Model Range Impedance (max.) (dB) Connectors

26N75 N (m)
26NF75

DC to 4
N (f)

75 Ω 1.004 + 0.0025F

26N50 N (m)
26NF50

DC to 18
N (f)

50 Ω 1.004 + 0.0026F

28A50 1.010 + 0.001F
28A50-1

DC to 18 GPC-7 50 Ω
(1.020 Max.)

28S50 WSMA (m) 1.036 to 18.5 GHz
28SF50

DC to 26.5
WSMA (f)

50 Ω
1.173 to 26.5 GHz

28S50-1 WSMA (m) 1.020 to 18.5 GHz
28SF50-1

DC to 26.5
WSMA (f)

50 Ω
1.135 to 26.5 GHz

1.040 to 18.5 GHz28K50
DC to 40

K (m)
50 Ω 1.070 to 26.5 GHz

28KF50 K (f) 1.135 to 40 GHz

1.070 to 40 GHz28V50B
DC to 65

V (m)
50 Ω 1.110 to 60 GHz

28VF50B V (f) 1.230 to 65 GHz

Model
Frequency

Range
Maximum

Input Power
Impedance Connectors

1N75C

1N50C

1K50A

1K50B

0.01-3.0 GHz,

0.01-18.0 GHz

0.01-20.0 GHz

0.01-26.0 GHz

5 W

5 W

5 W

3 W

75 Ω
50 Ω
50 Ω
50 Ω

N (m) to N (f)

N (m) to N (f)

K (m) to K (f)

K (m) to K (f)

Model Cable Length

800-109

800-110

800-111

800-112

SC 5372

Contact Factory

7.6 m (25 ft.)

15.2 m (50 ft.)

30.5 m (100 ft.)

61 m (200 ft.)

100 m (328 ft.)

1000 ft.

Model Cable Length

2100-1

2100-2

2100-4

2100-5

1 m (3.3 ft.)

2 m (6.6 ft.)

4 m (13.2 ft.)

0.5 m (1.65 ft.)

Model Cable Length Connector Type
560-10BX

560-10BX-1

560-10BX-2

122 cm (4 ft.)

122 cm (4 ft.)

122 cm (4 ft.)

BNC (f)

SMA (m)

BNC (m)

Frequency Test Port Input SWR
Model Range (GHz) Connector Impedance (F in GHz)
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MILLIMETER WAVE 
MEASUREMENT SYSTEMS

The Wiltron’s Millimeter Wave Reflectometers are designed 
to operate with the 54147A 20 GHz Network Analyzer. The milli-
meter wave multiplier includes subharmonic filters and an isolator,
to dramatically improve reflection accuracy.

The 54000 Series millimeter wave reflectometers integrate the 
measurement components within the multiplier/amplifier housing.

Excellent multiplier source match provided by the internal 
isolators and the improved detector return loss allow accurate,
simultaneous return loss and transmission measurements.

Millimeter Wave Reflectometer Configuration

REFLECTION ACCURACY CHARACTERISTICS

Source Match: < 1.9 (< 1.7 Typical)

Directivity: 35 dB (> 40 dB Typical)

Dynamic Range: > 56 dB

Channel Accuracy:
Channel Accuracy is degraded by ± 0.4 dB 
from standard 54100A specifications

Output Power, Minimum: Leveled or Unleveled
V-band: 0.0 dBm min. (+ 4.0 dBm Typ.)
W-band: −5.0 dBm min. (+1.0 dBm Typ.)

Power Flatness, Unleveled: ± 3.0 dB Typ.

Required Input Frequency:
V-band: 12.75 to 18.75 GHz
W-band: 12.75 GHz to 18.33 GHz

Required Input Harmonics: < −60 dBc

Spurious Signals:
Harmonic: < −55 dBc (< −60 dBc Typical)
Nonharmonic: < −55 dBc (< −60 dBc Typical)

Frequency Accuracy: Source Dependent

Frequency Resolution: Source Dependent

MILLIMETER REFLECTOMETER ACCESSORIES

12" N (m) to N (m) RF input cable: PN: N120-12
Precision Attenuators: 1.08:1.0 SWR

Precision loads and attenuators allow low insertion loss devices
such as couplers and wavequide sections to be accurately tested.

V band 3 dB: SM4784; 6 dB, SM4786
W band 3 dB: SM4785; 6 dB, SM4787

Precision Loads: 1.06: 1.0 SWR
V band, SM4782
W band, SM4783

DC Power Connections: SM4819 Twinax (m) − Twinax (m) cable 
SM4816 Twinax to Dual Banana Plug
SM4818 Twinax to Dual EZ Hooks

PHYSICAL CHARACTERISTICS

Size: 9.5 x 4.5 x 1.5 inches

MILLIMETER WAVE DETECTORS

Maximum Input Power, Damage Level: +21 dBm

54100A NETWORK ANALYZER

560-10BX-2
DETECTOR CABLE

TRANSMISSION
DETECTOR

RF IN
>+5 dBm

WILTRON

REFLECTOMETER
MILLIMETER WAVE

5400-MMXXXXTEST
PORT

A BR

(Option 16)
+15Vdc

DUT

Frequency Input
Model Range Directivity SWR Flange Connector

Special Waveguide Reflectometers Reflectometers have integrated multipliers/amplifiers. Input frequency is < 20 GHz

Millimeter Wave Detectors

54000-6WR15 50 to 75 GHz 35 dB, 40 dB typ. <1.9 (<1.7 typ.) WR-15 N (f)

54000-6WR10 75 to 110 GHz 35 dB, 40 dB typ <1.9 (<1.7 typ.) WR-10 N (f)

Test Port

Frequency Dynamic Output
Model Range Range Return Loss Flange Connector

54000-7WR15 50 to 75 GHz > 56 dB typ. 17 dB WR-15 BNC (f)

54000-7WR10 75 to 110 GHz > 56 dB typ 17 dB WR-10 BNC (f)

Input Port
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Return Loss Measurement Accuracy
Uncertainties resulting from SWR Autotester and source frequency
response and from system open and short characteristics are 
subtracted automatically from test data. Overall accuracy is then:

+ Channel Accuracy
+ Autotester Accuracy
+ Distortion From Source Harmonics
Return Loss Measurement Accuracy

Autotester accuracy is composed of error due to directivity and
error due to test port match. Unless the DUT has very poor return
loss (high SWR), directivity will be largest source of error. When 
an adapter is used at the test port, use Effective Directivity to 
determine possible errors.

NOTE: Return loss errors due to source harmonics will be 
significant when the harmonic level is within 10 dB of the DUT’s
measured return loss.

RETURN LOSS ACCURACY DUE TO DIRECTIVITY

Measured Return Loss Value

RETURN LOSS ACCURACY DUE TO EFFECTIVE DIRECTIVITY

Measured Return Loss Value

Effective Directivity is the reduction to Directivity due to the
adapter’s SWR performance. The chart above assumes a 40 dB
directivity SWR Autotester.

CHANNEL ACCURACY (25°C)

RETURN LOSS ACCURACY DUE TO SOURCE HARMONICS

Measured Return Loss Value

This chart assumes full reflections of a single source harmonic 
at the DUT input. Multiple harmonics can cause additional
measurement uncertainty.

Source harmonics are a significant source of return loss
measurement uncertainty when testing banded devices such as
filters, receivers, transmitters, power amplifiers, and antennas. 
With the source output frequency in the DUT passband, the source 
harmonics are in the reject band. Thus, the total signal power of 
the harmonic is reflected into the SWR Autotester’s internal 
broadband detector.
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RELATIVE GROUP DELAY
Optional relative group delay software identifies signal distortion
caused by bandpass devices such as filters, receivers, power
amplifiers, and up/down converters. Group delay is a key cause of
high Bit Error Rate (BER). Group delay is important for 1) CDMA
and spread spectrum communications 2) phase radars 3) high
capacity satellite and terrestrial microwave links 4) PAL and HDTV
television components and other RF systems sensitive to phase
distortion.

The 54100A saves time and expense by eliminating several pieces
of expensive test equipment − combining the capabilities into a
single, low cost test station. Manufacturing processes save 
re-test/re-tuning time by utilizing a single 54100A instead of two
separate tuning stations − one for transmission and return loss 
and the other for relative phase group delay. The 54100A’s other
convenient features for Distance-To-Fault analysis, Convertible
SWR Autotesters, rugged construction, low cost and wide
frequency range make it an ideal field service analyzer.

In many manufacturing applications, the 54100A can replace
expensive vector network analyzers. Furthermore, the 54100A 
can accurately test frequency conversion devices without the
wideband reference converters required with vector network
analyzers or microwave system analyzers.

Calibration requires only an RF path normalization with a standard
RF detector. Relative group delay specifications assume measure-
ment of bandpass devices. Frequency sweep must include at
minimum 20 dBr of transmission rolloff from mid-band response.
For best results, set the frequency sweep to cover more than 
20 dBr rolloff is suggested.

Relative Group Delay Accuracy: Typically < 1ns, < 5.0% of peak-
to-valley range with noise averaged. Assumes the band limiting
device within the DUT meets minimum phase shift design. Devices
such as SAW filters, microwave phase equalizers, and branch line
couplers will have additional uncertainty.

Calibration: A transmission path normalization is required.

PRECISION RETURN LOSS MODE
Terminations, adapters, and connectors have return loss values
that are difficult of measure directly with a standard SWR
Autotester. Without proper care, test bench components can be
easily damaged without showing significant physical changes.

Precision Return Loss Mode automatically verifies the specified
performance of these common test components using an Offset
SWR Autotester, Airline, Open/Short, and a Termination.

Component Connections for Precision Return Loss Mode

SELECTION GUIDE

PRECISION AIRLINE SPECIFICATIONS

RF OUTPUT

OFFSET
SWR
AUTOTESTER

PRECISION
AIR LINE

OPEN/SHORT
HERE FOR
CALIBRATION



54100A NETWORK ANALYZER

Zx

DEVICE
UNDER
TEST

A BR

28A50
GPC-7 560-97A50-20 18A50 22A50

28A50-1

N male 560-97A50-20 18NF50 22N50 26N50
N female 560-97A50-20 18N50 22NF50 26NF50

SMA 28S50
male

560-98KF50-15 19SF50 22S50
28S50-1

SMA 28SF50
female

560-98KF50-15 19S50 22SF50
28SF50-1

3.5mm 19LF50
male

560-98KF50-15
(SC4127)

22K50 28K50

3.5mm 19L50
female

560-98KF50-15
(SC3588)

22KF50 28KF50

K male 560-98KF50-15 19KF50 22K50 28K50
K female 560-98KF50-15 19K50 22KF50 28KF50

DUT Offset SWR Open Precision
Connector Autotester Airline Short Terminations

1

1Terminations are needed for adapter verification tests and other two port
device testing.

1.003
(Test Port)

18A50 0.5 to 18 GPC-7 GPC-7
1.020

7 30

(Beaded End)

18N50 N (m)
18NF50

0.5 to 18
N (f)

GPC-7 1.006 7 30

1.006
19S50 WSMA (m)

WSMA to 18 GHz
0.8 to 26.5

male 1.010
3.5 25

19SF50 WSMA (f)
to 26.5 GHz

19K50 K (m)
19KF50

0.8 to 40
K (f)

1.020 1.020 2.9 15

Freq. Beaded
Range Test Port Port Dia. Length

Model (GHz) Connector Connector SWR (mm) (cm)

Offset SWR
Autotesters and
Precision Airlines
measure high return
loss values from 20 dB
to 60 dB.
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WAVEGUIDE SWR AUTOTESTERS

New Waveguide SWR Autotesters are tuned for unequaled high
directivity performance with a coaxial to waveguide flange installed
on the test port. The result is a small package that is a) more
rugged, b) easier-to-use, c) more accurate, and d) more reliable
than precision waveguide couplers.

WAVEGUIDE SWR ADAPTERS

A wide variety of standard waveguide sizes are designed for field
testing of installed waveguide within:

• Microwave Communications Towers
• Cellular Base Stations
• Aircraft Radar Transmission Lines
• Ship-board Radar Transmission Lines

When ordering, please alert your Anritsu Wiltron sales representa-
tive to request special flange types.

SPECIAL WAVEGUIDE ADAPTERS

Wiltron markets some of the worlds rarest − and most useful −
coaxial to waveguide transitions. For example, the 26 GHz to 
40 GHz waveguide to 40 GHz K-type coaxial is the only precision
instrumentation grade transition available for Ka band.

Customer requests for new standards supporting millimeter wave
applications in wireless LANs, vehicle collision avoidance, and
wafer probing have lead to the development of coaxial to 
waveguide transitions to 67 GHz (V connectors) and 110 GHz 
(W connectors).

35WR42K WRD42 to K Male
35WR42KF

18 to 26.5
WRD42 to K Female

595 1.25

35WR180K WRD180 to K Male
35WR180KF

18 to 40
WRD180 to K Female

N/A 1.25

35WR28K WR28 to K Male
35WR28KF

26.5 to 40
WR28 to K Female

599 1.25

35WR22K WR22 to K Male
35WR22KF

33 to 40
WR22 to K Female

383 1.30

35WR22V WR22 to V Male
35WR22VF

33 to 50
WR22 to V Female

383 1.30

35WR19K 40 to 50 WR19 to K Male
35WR19KF Usable to 54 WR19 to K Female

383 1.30

35WR19V WR19 to V Male
35WR19VF

40 to 60
WR19 to V Female

383 1.30

35WR15V WR15 to V Male
35WR15VF

50 to 67
WR15 to V Female

385 1.30

Frequency W/G
Model Range Connectors Flange SWR

(GHz) UG-(_)U

Wiltron manufactures 
a wide variety of high 
frequency waveguide 
to coaxial adapters.

Frequency Input
Model Range Directivity Return Loss Flange Connector

Waveguide SWR Autotesters

560-WR229 3.6 to 4.2 GHz, WR229 40 dB 22 dB UG-1350/U N (f)

560-WR137 5.9 to 6.5 GHz, WR137 40 dB 22 dB UG-1356/U N (f)

SC5302 6.5 to 7.1 GHz, WR137 38 dB 22 dB UG-1356/U N (f)

SC5121 7.1 to 7.9 GHz, WR137 38 dB 22 dB UG-1356/U N (f)

SC5125 7.3 to 7.7 GHz, WR112 40 dB 22 dB UG-1358/U N (f)

560-WR90 10.7 to 11.7 GHz, WR90 40 dB 19 dB UG-1360/U N (f)

SC5122 12.7 to 13.3 GHz, WR75 40 dB 19 dB UDR120 N (f)

SC5123 14.0 to 14.5 GHz, WR62 40 dB 19 dB UG-419/U N (f)

SC5137 14.5 to 15.5 GHz, WR62 40 dB 19 dB UG-419/U N (f)

560-WR42 18 to 19 GHz, WR42 40 dB 19 dB UG-595/U N (f)

SC5124 21.2 to 23.6 GHz, WR42 38 dB 19 dB UG-595/U
Ruggedized 

K (f)

560-WRXX Customer Specified Contact AW Contact AW Customer Specified N (f)

Test Port
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DISTANCE-TO-FAULT
The optional Distance-To-Fault software displays impedance
discontinuities versus distance based on a swept frequency
measurement of transmission line mismatch. The software 
is available by ordering Option 7 with 54100A Series 
Network Analyzers.

Measurements: Distance-To-Fault (meters or feet), Return loss or
SWR of fault.

Frequency Sampling: 256, 512, or 1024 frequency points.

Window Functions: Hamming, 2-term, –42 dB sidelobes;

Blackman-Harris, 3-term, –67 dB sidelobes.

Anti-aliasing: Filtering of post detected data rejects indications of
false faults caused by signal re-reflections during high reflection
fault conditions or out of band sweep on antenna systems.

Distance Accuracy: < 0.01% of range or 2 mm dependent upon
knowledge of the propagation velocity for the device under test and
the frequency sweep range.

Dynamic Range: > 80 dB, depending upon calibration component
return loss and operating frequency range.

Return Loss Amplitude Accuracy: Effective Directivity is
dependent upon the return loss of the precision termination used
during calibration.

Distance Range: 1 to 5000 meters depending on measurement 
frequency range and hardware configuration.

Distance Resolution (of one fault):
0.4% of total distance (256 frequency measurement points),
0.2% of total distance (512 frequency measurement points),
0.1% of total distance (1024 frequency measurement points).

Transmission Lines Supported:

• Coaxial Cable
• Waveguide
• Waveguide with Coaxial Cable Input

Transmission line loss and velocity factor are corrected by the 
software. Waveguide dispersion is corrected based on the cutoff
frequency, fc. For waveguide with coaxial cable input, a special
operating mode is utilized to automatically compensate for the
length of non-dispersive coaxial cable in front of the waveguide 
transmission line.

Distance-To-Fault Measurement Accessories:

Wiltron Distance-To-Fault test systems utilize standard diode
detectors and measurement accessories.

POWER DIVIDERS

These signal dividers are symmetrical, three-resistor tee designs
that are used with the Distance-To-Fault option and other applica-
tions requiring two inputs to be combined into a single output.

Maximum Input Power: +30 dBm

3 dB ATTENUATORS

RECOMMENDED TERMINATIONS

Terminations are required for calibration and are occasionally 
used for terminating the output of the coaxial cable under test.
Contact your local sales representative for additional precision 
termination models.

Non-Ratio Operation, Waveguide

Non-Ratio Operation, Coaxial

54100A NETWORK ANALYZER

RF CABLE

3 dB
ATTN

DETECTOR POWER
DIVIDER

OPTION
ADAPTER

TRANSMISSION
LINE UNDER TEST

TERMINATION
APPLIED FOR
CALIBRATION

R A B

54100A NETWORK ANALYZER

RF CABLE

3 dB
ATTN

DETECTOR POWER
DIVIDER

WAVEGUIDE
ADAPTER

TRANSMISSION
LINE UNDER TEST

TERMINATION
APPLIED FOR
CALIBRATION

R A B

Power Divider
Model

Frequency
Range Input Output

11N50B
11N75B
1091-29
K240B
K240C
V240C

DC to 3 GHz
DC to 3 GHz

DC to 18 GHz
DC to 26.5 GHz
DC to 40 GHz
DC to 60 GHz

N (f)
N (f)

N (m)
K (f)
K (f)
V (f)

N (f)
N (f)
N (f)
K (f)
K (f)
V (f)

1010-31
43KB-3
43KC-3
41V-3

0.01 to 18 GHz
0.01 to 26.5 GHz
0.01 to 40 GHz
0.01 to 60 GHz

N (m)
K (m)
K (m)
V (m)

N (f)
K (f)
K (f)
V (f)

3 dB Attenuator
Model

Frequency
Range Input Output

Connectors

1015-29
1015-34
1015-35
1015-36
1015-37
26N75
26N50
28S50

28S50-1
28K50
28V50

75 Ω
50 Ω
50 Ω
75 Ω
75 Ω
75 Ω
50 Ω
50 Ω
50 Ω
50 Ω
50 Ω

DC to 1.5 GHz
DC to 2 GHz
DC to 2 GHz
DC to 1 GHz
DC to 1 GHz
DC to 4 GHz

DC to 18 GHz
DC to 26.5 GHz
DC to 26.5 GHz
DC to 40 GHz
DC to 65 GHz

F (f)
BNC (m)
BNC (f)

BNC (m)
BNC (f)
N (m)
N (m)

WSMA (m)
WSMA (m)

K (m)
V (m)

Model Impedance
Frequency

Range Connector

Connectors



Ordering Information
54100A SERIES MODELS

54107A Network Analyzer, 1 MHz to 1.5 GHz

54109A Network Analyzer, 1 MHz to 2.2 GHz

54111A Network Analyzer, 1 MHz to 3 GHz

54117A Network Analyzer, 10 MHz to 8.6 GHz

54147A Network Analyzer, 10 MHz to 20 GHz

54161A Network Analyzer, 10 MHz to 32 GHz

54169A Network Analyzer, 10 MHz to 40 GHz

54177A Network Analyzer, 10 MHz to 50 GHz

OPTIONS
Option 1 Rack Mounting with Slides
Option 2 70 dB RF Step Attenuator
Option 2A 70 dB 20 GHz Step Attenuator
Option 2B 70 dB 26.5 GHz Step Attenuator
Option 2C 70 dB 40 GHz Step Attenuator
Option 2D 70 dB 50 GHz Step Attenuator
Option 4 75 ohm Source Output

(Available to 3.0 GHz)
Option 5 Add Reference Channel
Option 6 Add External Leveling
Option 7 Internal Distance-To-Fault Software
Option 8 Internal Relative Group Delay Software
Option 12 Add Front Panel Cover
Option 13 Add Front Mounted Handles
Option 16 +15 V DC Supply for Millimeter 

Wave Source Modules.
(Available with ≤ 20 GHz Models Only)

Option 25 Maintenance Manual
Option 26 Extra Operation and GPIB 

Programming Manual

Option 33 Canon BJ30 Bubble Jet Printer

DETECTORS
5400-71N50L 5 MHz to 1 GHz N (m)

5400-71N50 1 MHz to 3 GHz N (m)

5400-71N75 1 MHz to 3 GHz N (m)

560-7A50 10 MHz to 18 GHz GPC-7

560-7N50B 10 MHz to 20 GHz N (m)

560-7S50B 10 MHz to 20 GHz WSMA (m)

560-7S50-2 10 MHz to 26.5 GHz WSMA (m)

560-7K50 10 MHz to 40 GHz K (m)

560-7VA50 10 MHz to 50 GHz V (m)

SWR AUTOTESTERS
5400-6N50 1 MHz to 3 GHz N (m)

5400-6NF50 1 MHz to 3 GHz N (f)

5400-6N75 1 MHz to 3 GHz N (m)

5400-6NF75 1 MHz to 3 GHz N (f)

560-97A50 10 MHz to 18 GHz GPC-7

560-97A50-1 10 MHz to 18 GHz GPC-7

560-97N50 10 MHz to 18 GHz N (m)

560-97N50-1 10 MHz to 18 GHz N (m)

560-97NF50 10 MHz to 18 GHz N (f)

560-97NF50-1 10 MHz to 18 GHz N (f)

560-98S50 10 MHz to 26.5 GHz WSMA (m)

560-98S50-1 10 MHz to 26.5 GHz WSMA (m)

560-98SF50 10 MHz to 26.5 GHz WSMA (f)

560-98SF50-1 10 MHz to 26.5 GHz WSMA (f)

560-98K50 10 MHz to 40 GHz K (m)

560-98KF50 10 MHz to 40 GHz K (f)

560-98C50 10 MHz to 40 GHz SMA (m,f), K (m,f)

560-98VA50 10 MHz to 50 GHz V (m)

560-98VFA50 10 MHz to 50 GHz V (f)

WAVEGUIDE SWR AUTOTESTERS
560-WR229 3.6 to 4.2 GHz N (f)

560-WR137 5.9 to 6.5 GHz N (f)

560-WR90 10.7 to 11.7 GHz N (f)

560-WR42 18 to 19 GHz N (f)

560-WRXX Customer Specified

UPGRADES
54107A-to-54109A ND41000

54107A-to-54111A ND41001

54109A-to-54111A ND41002

54147A-to-54161A ND41009

54147A-to-54169A ND41010

54147A-to-54177A ND41011

54169A-to-54177A ND41012

U.S. Sales Centers:
North West (408) 776-8305
North East (201) 227-8999
Central (214) 644-1777
South West (310) 715-8262
South East (301) 590-0300

International Sales Centers:
Europe Intl. 44 (1582) 418853
Japan (03) 3446-1111
Canada (613) 828-4090
Asia-Pacific Intl. 81 (3) 3440-2770

Microwave Measurements Division • 490 Jarvis Drive • Morgan Hill, CA 95037-2809
http://www.anritsuwiltron.com • FAX (408) 778-0239

Printed in USA 11410-00131
August 1996; Rev: C DS54100A-2 /GIP-G
Data subject to change without notice

K Connector, V Connector and W Connector are registered trademarks of 
Wiltron Company. MS-DOS is a registered trademark of Microsoft Corporation. 
All trademarks are registered trademarks of their respective companies.
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Appendix B
Operating Data

%�� INTRODUCTION 7KLV�DSSHQGL[�SURYLGHV�GHIDXOW�FRQWURO�VHWWLQJV��HUURU�FRGHV�DQG�ZDUQ�
LQJ�PHVVDJHV��DQG�UHDU�SDQHO�FRQQHFWRU�LQIRUPDWLRQ�DQG�SLQRXW�GDWD�

%�� DEFAULT CONTROL
SETTINGS

7DEOH�%���SURYLGHV�D�OLVWLQJ�RI�WKH�SRZHU�XS�GHIDXOW�FRQWURO�VHWWLQJV�IRU
WKH�0RGHO����;;$�1HWZRUN�$QDO\]HU�

%�� FRONT PANEL LED
ERROR CODES

7DEOH�%���SURYLGHV�D�OLVWLQJ�RI�WKH�IURQW�SDQHO�/('�HUURU�FRGHV�

%�� ERROR/WARNING
MESSAGES

7DEOHV�%���DQG�%���SURYLGH�OLVWLQJV�IRU�HUURU�DQG�ZDUQLQJ�PHVVDJHV
WKDW�PD\�RFFXU�DW�VWDUW�XS�DQG�RU�GXULQJ�RSHUDWLRQ�

%�� REAR PANEL
CONNECTORS

)LJXUH�%���VKRZV�WKH�UHDU�SDQHO�DQG�GHVFULEHV�WKH�FRQQHFWRUV�

%�� CONNECTOR PINOUT
LISTINGS

)LJXUHV�%���DQG�%���SURYLGH�D�SLQRXW�OLVWLQJ�IRU�WKH�UHVSHFWLYH�([WHU�
QDO�0RQLWRU�DQG�*3,%�,QWHUIDFH�FRQQHFWRUV�

541XXA OM B-3



Control Setting Default Control Setting Default 

Alternate Frequency Mode Off Width Frequency HBEF – LBEF

Averaging Mode Off Power Output Level: W/O Atten.       With Atten.

Current Sweep Mode Start/Stop Mode Models 54107/109/11, 50Ω: +12 dbm         +10 dbm

Cursor Off Models 51407/109/111, 75Ω: +10 dbm         +8 dbm

Graticule Off Model 54136: + 7dBm          +4 dBm

Hardcopy Plot Type Plot All All Other Models: +10 dBm         +7 dBm

Hardcopy Print Type Print All Limits Off

Leveling Mode Internal Markers Off

Printer Select On Measurement Mode, Ch 1 Transmission, Input A

RF Power On Measurement Mode, Ch 2 Return Loss, Input B

Frequency Information Displayed Reference Line Off

Smoothing Mode Off Offset  0 dB

Trace Hold Off Resolution 10 dB

Number of Data Points 401 Print Text String Length 12 Spaces

Start Frequency Low Band Edge Freq (LBEF)* User Title String Length 12 Spaces

Stop Frequency High Band Edge Freq (HBEF)* GPIB System,    Main Address   6

Center Frequency LBEF + ((HBEF – LBEF) ÷ 2) System,    Plotter Address   8

∗ Model Dependent

7DEOH�%��� 3RZHU�XS�'HIDXOW�&RQWURO�6HWWLQJV

OPERATING POWER-UP DEFAULT
DATA CONTROL SETTINGS
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LED Name Condition/Fault LED Name Condition/Fault

HARDCOPY
  PLOTTER

A6/A7 PERSONALITY CHANGE warning UNLEVELED A7 POWER-DOWN fail

SMOOTHING
CHANNELS 1 & 2

A7 NON-VOLATILE RAM fail REMOTE A2 KEYBOARD INTERFACE fail

CALIBRATION
UNCAL*

A3 SIGNAL CHANNEL PRESET fail or
A5 SIGNAL CHANNEL ADC fail

DISPLAY CHAN’S
1 & 2

Self Test Finished

∗ This LED designates one of two failures

7DEOH�%�� )URQW�3DQHO�/('�(UURU�&RGHV

FRONT PANEL LED OPERATING
ERROR CODES DATA
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Error /
Warning
Number

Type Description
Screen Display
Warning Box

Message 

000 O No error or warning
A null value is returned as part of the 541XXA response to a ’RS’ GPIB command 
issued during normal operation.

(None)

001
002

W
W

Calibration Start Error, Channel 1
Calibration Start Error, Channel 2

n*: CAL START
XX.XXXX GHz

003
004

W
W

Calibration Stop Error, Channel 1
Calibration Stop Error, Channel 2

n*: CAL STOP
XX.XXXX GHz

Problem:
The new frequency range includes frequencies outside the current calibrated range for the
indicated channel. If a start error, the new start frequency is below the calibration start
frequency. 
If a stop error, the new stop frequency is above the calibration stop frequency.

Remedy:
Re-calibrate using the new start/stop frequency values or adjust new current frequency
range to fall within existing calibration range.

7DEOH�%��� :DUQLQJ�(UURU�0HVVDJHV����RI���

E R R O R / W A R N I N G  M E S S A G E S

(UURU�ZDUQLQJ�PHVVDJHV�DUH�GLVSOD\HG�E\�WKH����;;$�IRU�WKH�FRQGLWLRQV�GHVFULEHG�EHORZ��7KHVH�PHV�
VDJHV�ZDUQ�WKDW�VRPH�XQXVXDO�LQVWUXPHQW�FRQGLWLRQ�H[LVWV��,Q�VRPH�FDVHV��WKH�XVHU�PD\�HOHFW�WR�FRQ�
WLQXH�WR�XVH�WKH����;;$�ZLWKRXW�WDNLQJ�WKH�VXJJHVWHG�UHPHGLDO�DFWLRQ�LQFOXGHG�ZLWK�WKH�HUURU�PHVVDJH
GHVFULSWLRQ�EHORZ���7KLV�LV�QRW�SRVVLEOH�ZLWK�(UURU�:DUQLQJ�0HVVDJH�����¦�VHH�EHORZ���8VH�FDXWLRQ
ZKHQ�LQWHUSUHWLQJ�WKH�PHDVXUHPHQW�UHVXOWV�ZKHQ�RSHUDWLQJ�WKH����;;$�ZLWK�DQ�HUURU�ZDUQLQJ�PHV�
VDJH�GLVSOD\HG��6RPH��RU�DOO��RI�WKH�GDWD�PD\�EH�LQ�HUURU�

7KH�HUURU�ZDUQLQJ�PHVVDJH�LV�GLVSOD\HG�LQ�D�ZDUQLQJ�PHVVDJH�ER[�ORFDWHG�LQ�WKH�ORZHU�ULJKW�FRUQHU�RI
WKH�VFUHHQ�GLVSOD\��7KLV�PHVVDJH�ER[�GLVSOD\V�DQ�HUURU�ZDUQLQJ�QXPEHU��;;;��DORQJ�ZLWK�WKH�HUURU�PHV�
VDJH��,I�WKH�VFUHHQ�GLVSOD\�HUURU�PHVVDJH�ER[�DOVR�FRQWDLQV�D�§��¨�RU�§��¨�EHIRUH�WKH�HUURU�PHVVDJH��WKH�HU�
URU�PHVVDJH�UHODWHV�WR�PHDVXUHPHQW�FKDQQHO���RU����UHVSHFWLYHO\��7KH�HUURU�ZDUQLQJ�QXPEHU�ZLOO�DOVR�EH
UHWXUQHG�DV�SDUW�RI�WKH����;;$�UHVSRQVH�WR�D�5HWXUQ�6WDWXV��56��*3,%�FRPPDQG�LVVXHG�GXULQJ�WKHVH
FRQGLWLRQV�

+DUGFRS\�RXWSXW�IURP�WKH����;;$�XQGHU�WKHVH�FRQGLWLRQV�ZLOO�LQFOXGH�D�ZDUQLQJ�PHVVDJH�ER[��VKRZQ
EHORZ��WKDW�ZLOO�EH�ORFDWHG�DW�WKH�ERWWRP�ULJKW�RI�WKH�SULQWRXW�RU�SORW��1RWH�WKDW�WKLV�ER[�DOVR�VKRZV�WKH
HUURU�ZDUQLQJ�QXPEHU�

Instrument
Warning: XXX
     Displayed

OPERATING WARNING/ERROR
DATA MESSAGES
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Error /
Warning
Number

Type Description
Screen Display
Warning Box

Message 

005
006

W
W

Not Calibrated, Channel 1
Not Calibrated, Channel 2

n*: NOT CAL
CHANNEL

Problem:
The 541XXA was calibrated with a different input connector selected for channel.

Remedy:
Re-calibrate the 54XXA with current settings, or proceed with caution: measurement
results must be interpreted to compensate for the problem.

007 W Invalid Calibration Data INVALID
CAL DATA

Problem:
Subtract Trace Memory feature presently selected.

Remedy:
Re-calibrate, or de-select Subtract Trace Memory from measurement setup.

008
009

W
W

Trace Memory Start Error, Channel 1
Trace Memory Start Error, Channel 2

n*: MEM START
XX.XXXX GHz

010
011

W
W

Trace Memory Stop Error, Channel 1
Trace Memory Stop Error, Channel 2

n*: MEM STOP
XX.XXXX GHz

Problem:
The current frequency range includes frequencies outside of the range covered 
by the specified Trace Memory. 

Remedy:
Adjust current frequency range or cancel use of the specified Trace Memory.

012
013

W
W

Calibration Power Error, Channel 1
Calibration Power Error, Channel 2

CAL POWER
n*: XX.XX dBm

Problem:
The current output power is different from the power value used during the last calibration.

Remedy:
Re-calibrate using new power level or adjust current power level to calibration value.

014 U Keypad Entry Error ENTRY ERROR
RE-ENTER

Problem:
The last keypad input is not within credible limits for the current data parameter.

�Q� �&KDQQHO�1XPEHU
���)� �+DUGZDUH�)DXOW
���2� �2.�LQIRUPDWLRQ�PHVVDJH��*3,%�
���8� �8VHU�(UURU��NH\ERDUG�LQSXW��HWF�
���:� �:DUQLQJ�2QO\

7DEOH�%��� :DUQLQJ�(UURU�0HVVDJHV����RI���

WARNING/ERROR  OPERATING
MESSAGES DATA
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Error /
Warning
Number

Type Description
Screen Display
Warning Box

Message 

Remedy:
Re-enter valid data value via keypad or spinwheel.
NOTE: This is an ERROR condition. Further use of the instrument is not possible until the
condition causing the error has been corrected.

015
016

W
W

No Calibration Data, Channel 1
No Calibration Data, Channel 2

n*: NO CAL
DATA

Problem:
No calibration data exists for the indicated channel.

Remedy:
Perform calibration including designated channel or change measurement type for the
channel.

017
018

W
W

Calibration Data Only for Transmission, Channel 1
Calibration Data Only for Transmission, Channel 2

n*: CAL IS
TRANSMSSN

Problem:
Channel set to measure Return Loss or SWR, but the calibration data for channel is for
Transmission.

Remedy:
Perform calibration for current measurement type or change channel measurement type.

019
020

W
W

Calibration Data Only for Return Loss or SWR, Channel 1
Calibration Data Only for Return Loss or SWR, Channel 2

n*: CAL IS
RET LOSS

Problem:
Channel set to measure Transmission, but the calibration data for channel is for
Return Loss or SWR.

Remedy:
Perform calibration for current measurement type or change channel measurement type.

021 W Cursor Search Failed NOT FOUND

Problem:
The last cursor search command was unable to find the requested value(s) on the current
trace.

Remedy:
Amend search targets, search type, or cursor mode. (Reminder: if Relative ModeCursor is
enabled, target values are interpreted as relative to the value at the current cursor.)

�Q� �&KDQQHO�1XPEHU
���)� �+DUGZDUH�)DXOW
���2� �2.�LQIRUPDWLRQ�PHVVDJH��*3,%�
���8� �8VHU�(UURU��NH\ERDUG�LQSXW��HWF�
���:� �:DUQLQJ�2QO\

7DEOH�%��� :DUQLQJ�(UURU�0HVVDJHV����RI���

OPERATING WARNING/ERROR
DATA MESSAGES
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�Q� �&KDQQHO�1XPEHU
���)� �+DUGZDUH�)DXOW
���2� �2.�LQIRUPDWLRQ�PHVVDJH��*3,%�
���8� �8VHU�(UURU��NH\ERDUG�LQSXW��HWF�
���:� �:DUQLQJ�2QO\

Error /
Warning
Number

Type Description
Screen Display
Warning Box

Message 

022
023

W
W

Trace Memory Invalid Display Resolution, Channel 1
Trace Memory Invalid Display Resolution, Channel 2

TRACE MEM
101 pts

Problem:
The requested trace memory was captured with a resolution inconsistent with current
settings.

Remedy:
Recall a different trace memory, change resolution, or disable trace memory subtraction.

024 W External ALC Uncalibrated EXT ALC
UNCAL

Problem:
External ALC selected , but has not yet been rescaled.

Remedy:
Perform External ALC calibration.

025 W N/A (Reserved) N/A (Reserved)

026 F Frequency Calibration Fault FREQUENCY
LOCK  nnn

Problem:
A serious fault condition has been detected during the frequency calibration process. The
error codes (nnn) that are displayed with the Frequency Calibration Fault warning
message are listed in Table B-4.

Remedy:
Report the problem to your ANRITSU Service Center (refer to Table 2-1).

027 W Invalid Calibration Mode NOT CAL
MODE

Problem:
Attempting to use Frequency Scaling  mode with standard calibration data. 

Remedy :
Perform a new calibration, or cancel Frequency Scaling mode.

7DEOH�%��� :DUQLQJ�(UURU�0HVVDJHV����RI���

WARNING/ERROR  OPERATING
MESSAGES DATA
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The following is a list of calibration error codes that are displayed along with the Frequency Calibration Fault warning message (see
Error/Warning Number 26 in Table B-3).

Calibration
Error Code

Error Description

201 General, no 500 MHz markers

202 Start DAC main band, 500 MHz marker(s) missing; or, top or bottom frequency(s) not correctly set

203 Start DAC main band, 1st MHz markers (top) wrong

204 Start DAC main band, 500 MHz marker size error

205 Error DAC, 25 MHz marker spacing wrong

206 Width DAC main band, 500 MHz marker(s) missing

207 Width DAC main band, 1st MHz markers (top) wrong

208 Width DAC main band, 500 MHz marker size error

209 Width DAC fm, 25 MHz marker spacing wrong

210 HET band, 500 MHz marker missing

211 HET band, 25 MHz and 500 MHz marker spacing wrong

212 HET band, 25 MHz marker spacing wrong

7DEOH�%��� )UHTXHQF\�&DOLEUDWLRQ�)DXOW�:DUQLQJ�0HVVDJH�(UURU�&RGHV

OPERATING FREQUENCY CALIBRATION FAULT
DATA WARNING MESSAGE ERROR CODES
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1. EXTERNAL MONITOR: Connects internal display
information to an external VGA-type monitor via a
standard VGA interface cable. The pinout for this
connector is shown in Figure B-2.

2. GPIB/IEEE-488 INSTRUMENT INTERFACE: Gen-
eral Purpose Interface bus connector. Connects
541XXA to external system controller or external
GPIB controlled plotter via standard GPIB interface
cable. Refer to Chapter 2, Installation. The pinout for
this connector is shown in Figure B-3.

3. LINE FUSE: Provides overvoltage/current protec-
tion for the 540XXA circuits. Unit requires a 4A, an-
tisurge fuse for 115 Vac line voltage or a 2A, an-
tisurge fuse for 230 Vac line voltage.

4. VOLTAGE SELECTOR; Provides selection of 115
or 230 Vac line voltages. When 115 Vac is selected,
the 541XXA accepts 90-132 Vac, 48-400Hz line volt-
age; when 230 Vac is selected, the 541XXA accepts
180-265 Vac, 48-400Hz line voltage.

5. INPUT LINE VOLTAGE RECEPTACLE: Provides
for connecting line voltage to the 541XXA SMS.

6. PARALLEL PRINTER INTERFACE: Provides
standard Centronics parallel interface to external
printer.

7. EXTERNAL ALC INPUT (Option 06): Connects
external detector signal to internal RF output level-
ing circuits for signal source. Selection of internal or
external ALC detectors is made via the LEVELING
key located in the SOURCE key group. External
level detector signal output requirements:  positive
or negative polarity signal, 5 to 200mV amplitude.

8. HORIZONTAL OUTPUT: Sweep Ramp output
signal, 0 to +10V (nominal). Instantaneous voltage
proportional to present position of sweep within
sweep range.

)LJXUH�%��� 0RGHO����;;$�5HDU�3DQHO�/D\RXW

1 2 3

6 7 8

NO OPERATO R SERVICE-
ABLE PARTS INSIDE
REFER SERVICING TO
QUALIFIED PERSONNEL

WARNING

FOR CONTINUED FIRE
PROTECTION REPLACE
ONLY WITH SPECIFIED
TYPE AND RATED FUSE

CAUTION

FUSE:
230V 2A AS
115V 4A AS
48-440Hz 300VA MAX

NOTE : CLE AN FILTE R PERIODICALLY FOR MAXIMUM RELIABILITY
EXTERNAL MONITOR

GPIB/IEEE 488  INSTRUMENT INT ERFACE
  OR GPIB\IEEE 488 PLOTTER CONTROL

THE FUNCTION OF THIS CONNECTOR IS SELECT ED THRO UG H
    A FRO NT PANEL MENU BY PRESSING THE SYSTEM KEY

PARAL LEL PRINTER INTERFACE

EXTERNAL
ALC INPUT

HORIZONTAL
   OUTPUT

OPTIONS

0 2  ST EP AT TENUATO R

0 3

0 4 7 5 OH M O U TP U T

0 5 R  C HA NNE L

0 6  EX T LE VELIN G

07  DTF

115
230

VOLTAGE
SELECTOR

4

5

REAR PANEL OPERATING
LAYOUT DATA
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EXTERNAL MONITOR
1

6

1115

5

10

Pin
No.

Pin Name/Function

Monochrome Color

1 not used Red Signal

2 Mono Dots Green Signal

3 not used Blue Signal

4 not used not used

5 not used not used

6 Key Pin Red Return

7 Mono Return Green Return

8 not used Blue Return

9 no pin no pin

10 Digital Ground Digital Ground

11 not used Digital Ground

12 not used not used

13 H Sync H Sync

14 V  Sync V  Sync

15 not used not used

)LJXUH�%��� 3LQRXW�RI�EXTERNAL MONITOR�5HDU�3DQHO�&RQQHFWRU

OPERATING PINOUT OF EXTERNAL MONITOR
DATA REAR PANEL CONNECTOR
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112

1324

GPIB IEEE - 488

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

541XXA OM B-13/B-14

PINOUT FOR REAR PANEL OPERATING
GPIB CONNECTOR DATA
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Appendix C
National Instruments Cards
Installation and Data
(GPIB-PCI I /I IA Card and 
GPIB-232CR-A Converter)

&�� GENERAL 7KLV�DSSHQGL[�SURYLGHV�LQVWDOODWLRQ�DQG�FRQILJXUDWLRQ�LQVWUXFWLRQV�IRU
WKH�1DWLRQDO�,QVWUXPHQWV�*3,%�3&,,�,,$�&DUG��1,�����06�'26�+DQ�
GOHU�6RIWZDUH��DQG�*3,%����&7�$�56�����,(((�����&RQWUROOHU�

&�� GPIB-232CT-A RS-232
IEEE 488 CONTROLLER,
INSTALLATION
INSTRUCTIONS

7KH�IROORZLQJ�LV�D�SURFHGXUH�IRU�WKH�LQVWDOOLQJ�WKH�1DWLRQDO�,QVWUX�
PHQWV�*3,%����&7�$�56�����,(((�����&RQWUROOHU�ER[�

127(
9HULI\�WKDW�WKH�*3,%����&7�$��LQSXW�OLQH�YROWDJH�UHTXLUH�
PHQWV��DV�VKRZQ�RQ�WKH�ODEHO��DUH�PHW�

6WHS��� Insert the National Instruments “ NI-488.2 Distribution Disk for
GPIB-232CT-A”  into the A or B floppy drive.

6WHS��� Change to that floppy drive.
Example: Type B:

6WHS��� Choose DOS GPIB Installation, from the available options, and
press <ENTER>.

6WHS��� Choose Partial GPIB Installation, from the available options, and
press <ENTER>.

6WHS��� Choose Driver and Support Files, from the available options, and
press <ENTER>. (Note: A lthough not required, you can also
choose to install language interfaces.

6WHS��� Accept the default directory, C:\ GPIB-CT, and press <ENTER>.

6WHS��� Let the program modify your CONFIG.SYS file; press <ENTER>.

541XXA OM C-3



6WHS��� Set switches on the GPIB-232CT-A as shown in Figure C-1.

6WHS��� Using a 9-pin cable, connect the GPIB-232CT-A to the control-
ler’s COM1. See Figure C-2 for a pinout diagram of the GPIB-
232CT-A 9-pin connector, female-female, null modem cable.

6WHS����Press the GPIB-232CT-A 1-0 rocker switch to the “ 1”  position.
Wait for the POWER and READY indicators to light.

6WHS����Remove the floppy disk and reboot your computer. 

O
N

GPIB ADDRESS
G MODE

S MODE
DATA FORMAT

BAUD RATE

)LJXUH�&��� *3,%����&7�$�6ZLWFK�6HWWLQJV

NC

NC

5 4 3 2 1

9 8 7 6

5 4 3 2 1

9 8 7 6

)LJXUH�&��� 3LQRXW�'LDJUDP�RI�*3,%����&7�$���3LQ�&RQQHFWRU��IHPDOH�IH�
PDOH��QXOO�PRGHP�FDEOH

NATIONAL INSTRUMENTS CARD GPIB-232CT-A RS-232 
INSTALLATION AND DATA IEEE 488 CONTROLLER
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&�� GPIB-PCII/IIA CARD,
INSTALLATION AND
CONFIGURATION
INSTRUCTIONS

7KH�IROORZLQJ�VWHSV�SURYLGH�GHWDLOHG�LQVWUXFWLRQV�IRU�LQVWDOOLQJ�WKH�1D�
WLRQDO�,QVWUXPHQWV�*3,%�3&,,�,,$�,QWHUIDFH�&DUG��3�1�����������
LQWR�D�SHUVRQDO�FRPSXWHU�

6WHS��� Before installation, set the switches and jumpers on the GPIB-
PCII/ IIA card as shown in the Figure C-3.

6WHS��� Turn off the computer and unplug the power cord from the
power source.

6WHS��� Remove the top cover from the computer and install the GPIB-
PCII/ IIA card into any unused slot. Install the card with the
IEEE-488 connector protruding out of the back panel.

DMA CHANNEL
SELECTION

I/O ADDRESS
SELECTION

INTERRUPT
SELECTION

A
3

A
4

A
5

A
6

A
7

A
8

A
9

72
10

P
C

II

99
14

P
C

IIA

P
C

II

P
C

IIA

1 2 3 4 5 6 7 8 9

OFF

I0 I1 I2 A
14

A
13

IR
Q

2

IR
Q

3

IR
Q

4

IR
Q

5

IR
Q

6

IR
Q

7

D
R

Q
1

D
A

C
K

1

D
R

Q
2

D
A

C
K

2

D
R

Q
3

D
A

C
K

3

A

B

U2

0

1
W1

)LJXUH�&��� *3,%�3&,,�,,$�+DUGZDUH�&RQILJXUDWLRQ

GPIB-PCII /I IA CARD NATIONAL INSTRUMENTS CARD
INSTALLATION INSTALLATION AND DATA
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6WHS��� Secure the card by fastening the GPIB-PCII/ IIA  mounting
bracket to the back panel rail w ith a screw, then replace the com-
puter cover.

6WHS��� Plug the power cord into the power source and power up (boot)
the computer.

&�� INSTALLING AND
CONFIGURING THE
NI-488 MS-DOS
HANDLER SOFTWARE

7KH�IROORZLQJ�VWHSV�SURYLGH�GHWDLOHG�LQVWUXFWLRQV�IRU�LQVWDOOLQJ�WKH�1,�
����06�'26�+DQGOHU�VRIWZDUH�LQ�VXSSRUW�RI�WKH�*3,%�3&,,�,,$�FDUG
DQG�IRU�FKDQJLQJ�WKH�GHIDXOW�VRIWZDUH�FRQILJXUDWLRQ�RSWLRQV�RI�WKH�KDQ�
GOHU�

127(
:KHQ�LQVWDOOLQJ�WKH�06�'26�+DQGOHU�VRIWZDUH��XVH�RQO\
WKH�1DWLRQDO�,QVWUXPHQWV�1,�����'LVWULEXWLRQ�'LVN�IRU
*3,%�3&,,�3&,,$�06�'26�+DQGOHU��3�1������������5HYL�
VLRQ�&�����8VH�RI�DQ\�RWKHU�YHUVLRQV�RI�WKH�*3,%�KDQGOHU
VRIWZDUH�FDQ�FDXVH�LQWHUIDFLQJ�SUREOHPV�EHWZHHQ�WKH�KDQ�
GOHU�DQG�WKH�GHYLFHV�RQ�WKH�EXV�

6WHS��� Insert the NI-488 Distribution Disk for the GPIB-PCII/ IIA  MS-
DOS Handler into the disk drive. At the DOS prompt:
Type: A:
Press: <ENTER> (The A:\ DOS prompt will appear.)

6WHS��� Run the installation program IBSTART and specify the start up
(boot) drive. For example, if C: is the boot drive, at the DOS
prompt:
Type: IBSTART C:
Press: < ENTER>

6WHS��� Follow the instructions on the display. 

The installation program first copies the files, GPIB.COM and IB-
CONF.EXE, from the distribution disk to the root directory of the boot
drive, then it creates the directory GPIB-PC on the boot drive and cop-
ies all the files on the distribution disk into this directory.  

Next the program adds the line, DEVICE = GPIB.COM, to the com-
puter’s CONFIG.SYS file so that DOS will load the handler whenever
the computer is booted. 

The program then prompts you to run the hardware diagnostic pro-
gram (IBDIAG) to insure the GPIB-PCII/IIA card is installed and
working properly.

6WHS��� Run the software program (IBCONF) to change the default soft-
ware configuration options of the GPIB handler. A t the DOS
prompt:
Type:  IBCONF
Press: <ENTER>

NATIONAL INSTRUMENTS CARD GPIB-PCII /I IA CARD
INSTALLATION AND DATA CONFIGURATION
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6WHS��� Follow the instructions on the display. 

The program firsts displays a device map for the GPIB card (Figure C-
4). 

Select the GPIB-PCII/IIA Card or device whose parameters you wish to
display, then press the function key, F8. 

Change the configuration of the GPIB-PC-II/IIA card to that shown in
Figure C-4 and verify that the configuration of the devices DEV6 and
DEV8 match Figures C-5 and C-6.

6WHS��� Reboot your computer to install the GPIB handler software and
the software configuration changes.

6WHS��� Run the software diagnostic program (IBTEST) to verify that the
GPIB handler software is installed correctly. To do this, at the
DOS prompt:
Type:  CD\ GPIB-PC
Press:  <ENTER>
Type: IBTEST
Press: <ENTER>
If errors are encountered, refer to Appendix B of the GPIB-PC
User Manual for an explanation of the errors and their solutions.

GPIB-PCII /I IA CARD NATIONAL INSTRUMENTS CARD
CONFIGURATION INSTALLATION AND DATA
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)LJXUH�&���� 'HYLFH�0DS�IRU�WKH�*3,%�3&,,�,,$�&DUG

)LJXUH�&��� *3,%�3&,,�,,$�&DUG�&RQILJXUDWLRQ�3DUDPHWHUV

NATIONAL INSTRUMENTS CARD GPIB-PCII /I IA CARD
INSTALLATION AND DATA CONFIGURATION
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)LJXUH�&��� *3,%�'HYLFH�������;;������&RQILJXUDWLRQ�3DUDPHWHUV

)LJXUH�&��� *3,%�'HYLFH����3ORWWHU��&RQILJXUDWLRQ�3DUDPHWHUV

GPIB-PCII /I IA CARD NATIONAL INSTRUMENTS CARD
CONFIGURATION INSTALLATION AND DATA
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