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IMPORTANT NOTICE AFFECTING OPERATION
When using a 3612A, 3613A, 3622A, 3623A, or 3631A Test Set and a 68XXXB Source in the SS
mode, the 360B will fail to lock above 60 GHz. The output frequency of the 68XXB Source must
be used at 20 GHz or below, or the 68XXB can be used in the Tracking mode at any frequency.

Version 4.04 Basic Measurement Software removes the restriction from changing source power
above 40 GHz. While this allows increased measurement flexibility, Lock Failure 301DE may
occur when the source power is set to less than +5 dBm and the stop frequency is greater than 40
GHz. If Error 301DE occurs under this condition, increase the source power until phase lock is
re-acquired.
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WARRANTY
7KH�$15,768�SURGXFW�V��OLVWHG�RQ�WKH�WLWOH�SDJH�LV��DUH��ZDUUDQWHG�DJDLQVW�GHIHFWV�LQ�PDWHULDOV
DQG�ZRUNPDQVKLS�IRU�RQH�\HDU�IURP�WKH�GDWH�RI�VKLSPHQW�

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

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

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

NOTICE
$15,768� &RPSDQ\� KDV� SUHSDUHG� WKLV� PDQXDO� IRU� XVH� E\� $15,768�&RPSDQ\� SHUVRQQHO� DQG
FXVWRPHUV� DV� D� JXLGH� IRU� WKH� SURSHU� LQVWDOODWLRQ�� RSHUDWLRQ� DQG� PDLQWHQDQFH� RI� $15,768
&RPSDQ\� HTXLSPHQW� DQG� FRPSXWHU� SURJUDPV�� 7KH� GUDZLQJV�� VSHFLILFDWLRQV�� DQG� LQIRUPDWLRQ
FRQWDLQHG�KHUHLQ�DUH�WKH�SURSHUW\�RI�$15,768�&RPSDQ\��DQG�DQ\�XQDXWKRUL]HG�XVH�RU�GLVFORVXUH
RI� WKHVH� GUDZLQJV�� VSHFLILFDWLRQV�� DQG� LQIRUPDWLRQ� LV� SURKLELWHG�� WKH\� VKDOO� QRW� EH� UHSURGXFHG�
FRSLHG�� RU� XVHG� LQ� ZKROH� RU� LQ� SDUW� DV� WKH� EDVLV� IRU� PDQXIDFWXUH� RU� VDOH� RI� WKH� HTXLSPHQW� RU
VRIWZDUH�SURJUDPV�ZLWKRXW�WKH�SULRU�ZULWWHQ�FRQVHQW�RI�$15,768�&RPSDQ\�
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7KH�$15,768�SURGXFW�V�� OLVWHG�RQ� WKH� WLWOH�SDJH� LV� �DUH��ZDUUDQWHG�DJDLQVW�GHIHFWV� LQ�PDWHULDOV
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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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: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

%HIRUH�FKDQJLQJ�WKH�IXVH��ALWAYS�UHPRYH�WKH�SRZHU�FRUG�IURP�WKH
SRZHU�RXWOHW��7KHUH�LV�WKH�ULVN�RI�UHFHLYLQJ�D�IDWDO�HOHFWULF�VKRFN�LI�WKH
IXVH�LV�UHSODFHG�ZLWK�WKH�SRZHU�FRUG�FRQQHFWHG�

$OZD\V�XVH�D�QHZ�IXVH�RI�WKH�W\SH�DQG�UDWLQJ�VSHFLILHG�E\�WKH�IXVH
PDUNLQJV�RQ�WKH�UHDU�SDQHO�RI�WKH�LQVWUXPHQW��

  WARNING  

Changing Fuse
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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  

For Safety
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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
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7DEOH�RI�&RQWHQWV

��� 6&23(�2)�0$18$/ ������������������������������������������������������������������ ���

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

��� ,'(17,),&$7,21�180%(5 ������������������������������������������������������ ���

��� 5(/$7('�0$18$/6 ������������������������������������������������������������������ ���

��� 6<67(0�'(6&5,37,21 ������������������������������������������������������������ ���

7HVW�6HW ������������������������������������������������������������������������������������������ ���
6LJQDO�6RXUFH ��������������������������������������������������������������������������������� ���

��� 35(&,6,21�&20321(17�.,76������������������������������������������������ ���

0RGHO������60$�����PP�&DOLEUDWLRQ�.LW ������������������������������������ ���
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0RGHO�����%�9�&RQQHFWRU��9HULILFDWLRQ�.LW�������������������������������������

��� 237,216 �������������������������������������������������������������������������������������������
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7HVW�6HW ����������������������������������������������������������������������������������������������
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��� )($785(6�$1'�0,6&(//$1(286 �������������������������������������������

7HVW�3RUW�&RQYHUWHUV �������������������������������������������������������������������������
2WKHU �������������������������������������������������������������������������������������������������
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Chapter 1
General Information



([WHQGHG�6HUYLFH�2SWLRQV ������������������������������������������������������������ ����

��� 3(5)250$1&(�63(&,),&$7,216 ��������������������������������������� ����

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

���� 35(9(17,9(�0$,17(1$1&( ������������������������������������������������ ����

)LJXUH����� 0RGHO����%�9HFWRU�1HWZRUN�$QDO\]HU�6\VWHP��6KRZQ�LQVWDOOHG�LQ�0RGHO����&��6\VWHP�&RQVROH



Chapter 1
General Information

��� SCOPE OF MANUAL 7KLV�PDQXDO�SURYLGHV�JHQHUDO�LQIRUPDWLRQ��LQVWDOODWLRQ��DQG�RSHUDWLQJ
LQIRUPDWLRQ�IRU�WKH�0RGHO����%�9HFWRU�1HWZRUN�$QDO\]HU��91$�
V\VWHP���7KURXJKRXW�WKLV�PDQXDO��WKH�WHUPV����%�91$�DQG����%�ZLOO
EH�XVHG�LQWHUFKDQJHDEOH�WR�UHIHU�WR�WKH�V\VWHP���0DQXDO�RUJDQL]DWLRQ�LV
VKRZQ�LQ�WKH�WDEOH�RI�FRQWHQWV�

��� INTRODUCTION 7KLV�VHFWLRQ�SURYLGHV�JHQHUDO�LQIRUPDWLRQ�DERXW�WKH����%�91$�V\VWHP�
ZKLFK�FRQVLVWV�RI�WKH�QHWZRUN�DQDO\]HU��D�WHVW�VHW��D�VLJQDO��IUHTXHQF\�
VRXUFH��DQG�RQH�RU�PRUH�SUHFLVLRQ�FRPSRQHQW�FDOLEUDWLRQ�RU�SHUIRUP�
DQFH�YHULILFDWLRQ�NLWV��7KH�VHFWLRQ�DOVR�SURYLGHV�V\VWHP�VSHFLILFDWLRQV
DQG�D�OLVWLQJ�RI�UHFRPPHQGHG�WHVW�HTXLSPHQW�

��� IDENTIFICATION NUMBER $OO�$15,768�LQVWUXPHQWV�DUH�DVVLJQHG�D�XQLTXH�VL[�GLJLW�,'�QXPEHU�
VXFK�DV�§�������¨�7KLV�QXPEHU�LV�DIIL[HG�WR�D�GHFDO�RQ�WKH�UHDU�SDQHO�RI
HDFK�XQLW��,Q�DQ\�FRUUHVSRQGHQFH�ZLWK�$15,768�&XVWRPHU�6HUYLFH�
SOHDVH�XVH�WKLV�QXPEHU�

127(
7KH�V\VWHP�RSHUDWLQJ�VRIWZDUH�LV�NH\HG�WR�WKH�DQDO\]HU
LGHQWLILFDWLRQ�QXPEHU��)RU�V\VWHPV�KDYLQJ�WKH�WLPH�GR�
PDLQ�RSWLRQ�LQVWDOOHG��WKH�RSHUDWLQJ�V\VWHP�ZLOO�RQO\�ORDG
RQ�WKH�VHULDO�QXPEHUHG����%�RQH�IRU�ZKLFK�WKH�VRIWZDUH�LV
LGHQWLILHG�

��� RELATED MANUALS 0DQXDOV�UHODWHG�WR�WKH�RSHUDWLRQ�DQG�PDLQWHQDQFH�RI�WKH����%�91$
V\VWHP�DUH�OLVWHG�LQ�7DEOH������7KLV�WDEOH�DOVR�OLVWV�WKH����%�91$�RS�
WLRQDO�HTXLSPHQW�PDQXDOV�
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Title Description Part Number

Model 360B Vector
Network Analyzer
GPIB Programming
Manual

This manual provides programming
information for the 360B GPIB interface. 

10410-00113

360B GPIB
Quick Reference
Guide

Alphabetically list and briefly describes all
360B GPIB commands. Provides
references to fuller command descriptions
located in 360B GPIB PM. Manual is bound
with the 360B GPIB PM, but can be ordered
separately.

10410-00114

Model 360B
Vector Network
Analyzer
Maintenance Manual

Provides service information for the 360B
VNA. 

10410-00116

Model 36XX
Calibration and
Verification Kit
Manuals

Provides operating instructions and
maintenance information for the Models
3650, 3651, 3652, and 3653 Calibration Kits
and the Models 3666, 3667, and 3668
Verification Kits.

10100-00024

3680 Series
Universal Test
Fixture Operation
and Maintenance
Manual

Provides general information, operating
instructions, calibration procedures, and
maintenance information for the 3680
Series Universal Test Fixture and optional
accessories.

10410-00064

Model 2300-11
Materials
Measurement
Software User’s
Guide

Provides operating information for the
Model 360 VNA Materials Measurement
Software, ANRITSU part numbers 2300-
11A.

10410-00066

7DEOH����� /LVW�RI�5HODWHG�0DQXDOV��&RQWLQXHG�

GENERAL
INFORMATION RELATED MANUALS
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��� SYSTEM DESCRIPTION 1HWZRUN�
$QDO\]HU

7KH����%�1HWZRUN�$QDO\]HU��)LJXUH������LV�WKH
FRQWURO�DQG�GLVSOD\�XQLW�IRU�DOO�YHUVLRQV�RI�WKH�V\V�
WHP��,WV�IURQW�SDQHO�FRQWUROV�SURYLGH�PHQX�VHOHFWLRQV
IRU�WHVW�IXQFWLRQV��WHVW�SDUDPHWHUV��PHDVXUHPHQW�HQ�
KDQFHPHQWV��DQG�IUHTXHQFLHV��)UHTXHQF\�LQIRUPD�
WLRQ�LV�VHQW�WR�WKH�VLJQDO��IUHTXHQF\��VRXUFH�RYHU�D
GHGLFDWHG�V\VWHP�*3,%��7HVW�SDUDPHWHUV��V\VWHP
VWDWXV��DQG�PHDVXUHPHQW�GDWD�DUH�GLVSOD\HG�RQ�WKH
ODUJH�FRORU�VFUHHQ�DQG�FDQ�EH�KDUG�FRSLHG�RQ�D
SULQWHU�RU�SORWWHU�

7HVW�6HW 7HVW�6HWV��)LJXUH������DUH�DYDLODEOH�WKDW�DOORZ�PLFUR�
ZDYH�YHFWRU�PHDVXUHPHQWV¦LQFOXGLQJ�6�3DUDPHWHU
PHDVXUHPHQWV�RI�ERWK�DFWLYH�DQG�SDVVLYH�GHYLFHV¦
IUHTXHQF\�FRQYHUVLRQ�PHDVXUHPHQWV��DQWHQQD
PHDVXUHPHQWV��DQG�UHFHLYHU�PHDVXUHPHQWV��7KH�IUH�
TXHQF\�UDQJH�IRU�FRD[LDO�WHVW�VHWV�LV����0+]�WR
���*+]���7HVW�6HW�2SWLRQ���SURYLGHV�RSHUDWLRQ�WR
���*+]�ZLWK�WHVW�VHW�PRGHOV�����$�RU�����$����7KH
UDQJH�IRU�IUHTXHQF\�FRQYHUWHU�WHVW�VHWV�LV����0+]�WR
���*+]��7KH�PRGHO�����%�PLOOLPHWHU�ZDYH�WHVW�VHW
SURYLGHV�FRYHUDJH�IURP����WR�����*+]�

6LJQDO�6RXUFH 7ZR�GHGLFDWHG�VLJQDO�VRXUFHV��)LJXUH������DUH�DYDLO�
DEOH¦���0+]�WR����*+]�DQG����0+]�WR����*+]�
&RYHUDJH�WR����RU����*+]�LV�SURYLGHG�E\�XVLQJ�D
PRGHO����66���6LJQDO�6RXUFH�ZLWK�WKH�DSSURSULDWH
���;$����;$�FRD[LDO�WHVW�VHW�PRGHOV���7HVW�VHW�PRG�
HOV��������$�DQG�����$���$�LQFOXGH�D�IUHTXHQF\�WUL�
SOHU�IRU�RSHUDWLRQ�WR����*+]���7KH�VLJQDO�VRXUFH�LV
FRQWUROOHG�E\�WKH�QHWZRUN�DQDO\]HU�WKURXJK�D�GHGL�
FDWHG�,(((�����EXV��,W�SURYLGHV�FOHDQ��SKDVH�ORFNHG
WHVW�VLJQDOV�IRU�SUHFLVH�WHVW�GDWD��)UHTXHQF\�UHVROX�
WLRQ�LV�����N+]�

$15,768�����%�6ZHHS�*HQHUDWRU�PRGHOV�DUH�DOVR
FRPSDWLEOH�DQG�FDQ�EH�XVHG�LQ�SODFH�RI�WKH����66��
DQG����66���VRXUFHV��

$15,768���;;%�6ZHSW�)UHTXHQF\�6\QWKHVL]HU�RU
���;;$�6\QWKHVL]HG�6ZHHS�*HQHUDWRU�PRGHOV�DUH
DOVR�FRPSDWLEOH�DQG�RIIHU���N+]�IUHTXHQF\�UHVROXWLRQ�

)LJXUH����� 1HWZRUN�$QDO\]HU

)LJXUH����� 5HYHUVLQJ�7HVW�6HW

)LJXUH����� 6LJQDO�6RXUFH

GENERAL 
INFORMATION SYSTEM DESCRIPTION
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��� PRECISION COMPONENT
KITS

7ZR�W\SHV�RI�SUHFLVLRQ�FRPSRQHQW�NLWV�DUH�DYDLODEOH��FDOLEUDWLRQ�DQG
YHULILFDWLRQ��&DOLEUDWLRQ�NLWV�FRQWDLQ�FRPSRQHQWV�XVHG�WR�LGHQWLI\�DQG
VHSDUDWH�HUURU�VRXUFHV�LQKHUHQW�LQ�PLFURZDYH�WHVW�VHWXSV��9HULILFDWLRQ
NLWV�FRQVLVW�RI�FRPSRQHQWV�ZLWK�FKDUDFWHULVWLFV�WUDFHDEOH�WR�WKH
1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\��1,67���7KLV�W\SH�RI
NLW�LV�XVXDOO\�NHSW�LQ�WKH�PHWURORJ\�ODERUDWRU\�ZKHUH�LW�SURYLGHV�WKH
PRVW�GHSHQGDEOH�PHDQV�RI�FKHFNLQJ�V\VWHP�DFFXUDF\��(DFK�RI�WKHVH
NLWV�FRQWDLQV�D�PLFURIORSS\�GLVN�SURYLGLQJ�FRHIILFLHQW�RU�PHDVXUHPHQW
GDWD�IRU�HDFK�FRPSRQHQW��'HWDLOV�RI�WKHVH�NLWV�DUH�GHVFULEHG�LQ�WKH�IRO�
ORZLQJ�SDUDJUDSKV�

0RGHO�����
60$�����PP
&DOLEUDWLRQ
.LW

7KH������&DOLEUDWLRQ�.LW��)LJXUH������FRQWDLQV�DOO
WKH�SUHFLVLRQ�FRPSRQHQWV�DQG�WRROV�UHTXLUHG�WR�FDOL�
EUDWH�WKH����%�91$�IRU����WHUP�HUURU�FRUUHFWHG
PHDVXUHPHQWV�RI�WHVW�GHYLFHV�ZLWK�60$�RU�����PP
FRQQHFWRUV��&RPSRQHQWV�DUH�LQFOXGHG�IRU�FDOLEUDWLQJ
ERWK�PDOH�DQG�IHPDOH�WHVW�SRUWV��7KH�NLW�VXSSRUWV
FDOLEUDWLRQ�ZLWK�EURDGEDQG�ORDGV��2SWLRQ���DGGV�VOLG�
LQJ�ORDGV��.LW�FRQVLVWV�RI�WKH�IROORZLQJ�FRPSRQHQWV�

��6���6KRUW��60$�����PP�0DOH
��6)���6KRUW��60$�����PP�)HPDOH
��6���2SHQ��60$�����PP�0DOH
��6)���2SHQ��60$�����PP�)HPDOH
��6��¥��7HUPLQDWLRQ��60$�����PP�0DOH��
��HD���GF¥�����*+]�
��6)��¥��7HUPLQDWLRQ��60$�����PP�)HPDOH�
��HD���GF¥�����*+]�
��6)6)���,QVHUWDEOH��60$�����PP�)HPDOH�)H�
PDOH����HD�
��66���,QVHUWDEOH��60$�����PP�0DOH�0DOH
��66)���,QVHUWDEOH��60$�����PP�0DOH�)H�
PDOH����HD�
��$6��¥��$GDSWHU��*3&¥��WR�60$�����PP
0DOH����HD��
��$6)�����$GDSWHU��*3&¥��WR�60$�����PP�)H�
PDOH����HD�
��¥����7RUTXH�:UHQFK
��¥����5HIHUHQFH�)ODW
��¥����&RQQHFWRU�*DXJH
��¥����*DXJH�.LW�$GDSWHU
'DWD�'LVN

2SWLRQ����$GGV���6���6OLGLQJ�/RDG��60$�����PP
0DOH����6)���6OLGLQJ�/RDG��60$�����PP�)HPDOH�
��¥����)HPDOH�)OXVK�6KRUW��DQG���¥����0DOH�)OXVK
6KRUW�

)LJXUH����� 7\SLFDO�0RGHO����;
&DOLEUDWLRQ�.LW

GENERAL
INFORMATION PRECISION COMPONENT KITS
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0RGHO�����
*3&¥��&DOL�
EUDWLRQ�.LW

7KH������&DOLEUDWLRQ�.LW��)LJXUH������FRQWDLQV�DOO
WKH�SUHFLVLRQ�FRPSRQHQWV�DQG�WRROV�UHTXLUHG�WR�FDOL�
EUDWH�WKH����%�IRU����WHUP�HUURU�FRUUHFWHG�PHDVXUH�
PHQWV�RI�WHVW�GHYLFHV�ZLWK�*3&¥��FRQQHFWRUV��7KH
NLW�VXSSRUWV�FDOLEUDWLRQ�ZLWK�EURDGEDQG�ORDGV��2S�
WLRQ���DGGV�D�VOLGLQJ�ORDG�DQG�D�SLQ�GHSWK�JDXJH��.LW
FRQVLVWV�RI�WKH�IROORZLQJ�FRPSRQHQWV�

��$���6KRUW��*3&¥�
��$���2SHQ��*3&¥�
��$��¥��7HUPLQDWLRQ��*3&¥�����HD��
�GF¥���*+]�
��¥����7RUTXH�:UHQFK
��¥����&ROOHW�([WUDFWRU�7RRO�DQG�9LDO�RI�
��&ROOHWV
'DWD�'LVN

2SWLRQ�����$GGV���$���6OLGLQJ�/RDG��*3&¥���DQG
��¥����*3&3¥��&RQQHFWRU�*DXJH��DQG���¥����5HI�
HUHQFH�)ODW�

0RGHO������.
&RQQHFWRU��
&DOLEUDWLRQ
.LW

7KH������&DOLEUDWLRQ�.LW��)LJXUH������FRQWDLQV�DOO
WKH�SUHFLVLRQ�FRPSRQHQWV�DQG�WRROV�UHTXLUHG�WR�FDOL�
EUDWH�WKH����%�IRU����WHUP�HUURU�FRUUHFWHG�PHDVXUH�
PHQWV�RI�WHVW�GHYLFHV�ZLWK�.�&RQQHFWRUV�
&RPSRQHQWV�DUH�LQFOXGHG�IRU�FDOLEUDWLQJ�ERWK�PDOH
DQG�IHPDOH�WHVW�SRUWV��7KH�NLW�VXSSRUWV�FDOLEUDWLRQ
ZLWK�EURDGEDQG�ORDGV��2SWLRQ���DGGV�VOLGLQJ�ORDGV�
.LW�FRQVLVWV�RI�WKH�IROORZLQJ�FRPSRQHQWV�

��.���6KRUW��.�0DOH
��.)���6KRUW��.�)HPDOH
��.���2SHQ��.�0DOH
��.)���2SHQ��.�)HPDOH
��.���7HUPLQDWLRQ��.�0DOH����HD��
�GF¥���*+]�
��.)���7HUPLQDWLRQ��.�)HPDOH����HD��
�GF¥���*+]�
��..���,QVHUWDEOH��.�0DOH�0DOH
��.).)���,QVHUWDEOH�.�)HPDOH�)HPDOH����HD�
��..)���,QVHUWDEOH��.�0DOH�)HPDOH����HD�
��$.���$GDSWHU��*3&¥��.�0DOH����HD�
��$.)���$GDSWHU��*3&¥��.�)HPDOH����HD�
��¥����7RUTXH�:UHQFK
��¥����5HIHUHQFH�)ODW
��¥����&RQQHFWRU�*DXJH
��¥����*DXJH�.LW�$GDSWHU
'DWD�'LVN

2SWLRQ�����$GGV���.���6OLGLQJ�/RDG��.�0DOH�
��.)���6OLGLQJ�/RDG��.�)HPDOH����¥����)HPDOH
)OXVK�6KRUW��DQG���¥����0DOH�)OXVK�6KRUW�

)LJXUH����� 7\SLFDO�0RGHO����;
&DOLEUDWLRQ�.LW��5HSHDWHG�

GENERAL 
INFORMATION PRECISION COMPONENT KITS
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0RGHO�����
7\SH�1�&DOL�
EUDWLRQ�.LW

7KH������&DOLEUDWLRQ�.LW��)LJXUH������FRQWDLQV�DOO
WKH�SUHFLVLRQ�FRPSRQHQWV�DQG�WRROV�UHTXLUHG�WR�FDOL�
EUDWH�WKH����%�IRU����WHUP�HUURU�FRUUHFWHG�PHDVXUH�
PHQWV�RI�WHVW�GHYLFHV�ZLWK�7\SH�1�FRQQHFWRUV�
&RPSRQHQWV�DUH�LQFOXGHG�IRU�FDOLEUDWLQJ�ERWK�PDOH
DQG�IHPDOH�WHVW�SRUWV��7KH�NLW�VXSSRUWV�FDOLEUDWLRQ
ZLWK�EURDGEDQG�ORDGV��2SWLRQ���IRU�VOLGLQJ�ORDGV�LV
QRW�DYDLODEOH�LQ�WKLV�FDOLEUDWLRQ�NLW��.LW�FRQVLVWV�RI
WKH�IROORZLQJ�FRPSRQHQWV�

��1���6KRUW��1�0DOH
��1)���6KRUW��1�)HPDOH
��1���2SHQ��1�0DOH
��1)���2SHQ��1�)HPDOH
��1��¥��7HUPLQDWLRQ��1�0DOH����HD��
�GF¥���*+]�
��1)��¥��7HUPLQDWLRQ��1�)HPDOH����HD���GF¥
���*+]�
��$1��¥��$GDSWHU��*3&¥��1�0DOH����HD�
��$1)��¥��$GDSWHU��*3&¥��1�)HPDOH����HD�
��¥����7\SH�1�5HIHUHQFH�*DXJH
��¥����7\SH�1�&RQQHFWRU�*DXJH
'DWD�'LVN

0RGHO�����%�
9�&RQQHFWRU�
&DOLEUDWLRQ
.LW

7KH�PRGHO�����%�&DOLEUDWLRQ�.LWV��)LJXUH������FRQ�
WDLQ�DOO�WKH�SUHFLVLRQ�FRPSRQHQWV�DQG�WRROV�UHTXLUHG
WR�FDOLEUDWH�WKH����%�IRU����WHUP�HUURU�FRUUHFWHG
PHDVXUHPHQWV�RI�WHVW�GHYLFHV�ZLWK�9�&RQQHFWRUV�
7KLV�NLW�VXSSRUWV�V\VWHP�FDOLEUDWLRQ�WR����*+]��&RP�
SRQHQWV�DUH�LQFOXGHG�IRU�FDOLEUDWLQJ�ERWK�PDOH�DQG
IHPDOH�WHVW�SRUWV��7KH�NLW�VXSSRUWV�FDOLEUDWLRQ�ZLWK
EURDGEDQG�ORDGV��.LW�FRQVLVWV�RI�WKH�IROORZLQJ�

��9��%�����6KRUW��9�0DOH
��9)��%�����6KRUW��9�)HPDOH
��9��%�2SHQ��9�0DOH
��9)��%�2SHQ��9�)HPDOH
��9��%�7HUPLQDWLRQ��9�0DOH����HD���GF¥
���*+]�
��9)��%�7HUPLQDWLRQ��9�)HPDOH����HD��
�GF¥���*+]�
��99��%�,QVHUWDEOH��9�0DOH�0DOH
��9)9)��%�,QVHUWDEOH�9�)HPDOH�)HPDOH����HD�
��99)��%�,QVHUWDEOH��9�0DOH�)HPDOH����HD�
��¥����7RUTXH�:UHQFK
��¥����5HIHUHQFH�)ODW
��¥����&RQQHFWRU�*DXJH
��¥����*DXJH�.LW�$GDSWHU
��9��%�6OLGLQJ�/RDG��9�0DOH
��9)��%�6OLGLQJ�/RDG��9�)HPDOH
�������)HPDOH�)OXVK�6KRUW
�������0DOH�)OXVK�6KRUW

)LJXUH����� 7\SLFDO�0RGHO����;
&DOLEUDWLRQ�.LW��5HSHDWHG�

GENERAL
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'DWD�'LVN

0RGHO�����
����PP�9HULIL�
FDWLRQ�.LW

7KH������9HULILFDWLRQ�.LW��)LJXUH������FRQWDLQV�SUHFL�
VLRQ�����PP�FRPSRQHQWV�ZLWK�FKDUDFWHULVWLFV�WKDW
DUH�WUDFHDEOH�WR�WKH�1,67��8VHG�SULPDULO\�E\�WKH�PH�
WURORJ\�ODERUDWRU\��WKHVH�FRPSRQHQWV�SURYLGH�WKH
PRVW�GHSHQGDEOH�PHDQV�RI�GHWHUPLQLQJ�V\VWHP�DFFX�
UDF\��$�GLVN�FRQWDLQLQJ�IDFWRU\�PHDVXUHG�WHVW�GDWD
IRU�DOO�FRPSRQHQWV�LV�VXSSOLHG�IRU�FRPSDULVRQ�ZLWK
FXVWRPHU�PHDVXUHG�GDWD�

7KH������FRQVLVWV�RI�WKH�IROORZLQJ�FRPSRQHQWV�
��6��¥������FP�$LU�/LQH
��6��¥�%�����FP�6WHSSHG�,PSHGDQFH�$LU�/LQH
�%HDWW\�6WDQGDUG�
��6¥������G%�$WWHQXDWRU
��6¥������G%�$WWHQXDWRU

0RGHO�����
*3&¥��9HULIL�
FDWLRQ�.LW

7KH������9HULILFDWLRQ�.LW��)LJXUH������FRQWDLQV�SUHFL�
VLRQ�*3&¥��FRPSRQHQWV�ZLWK�FKDUDFWHULVWLFV�WKDW
DUH�WUDFHDEOH�WR�WKH�1,67��8VHG�SULPDULO\�E\�WKH�PH�
WURORJ\�ODERUDWRU\��WKHVH�FRPSRQHQWV�SURYLGH�WKH
PRVW�GHSHQGDEOH�PHDQV�RI�GHWHUPLQLQJ�V\VWHP�DFFX�
UDF\��$�GLVN�FRQWDLQLQJ�IDFWRU\�PHDVXUHG�WHVW�GDWD
IRU�HDFK�FRPSRQHQW�LV�VXSSOLHG�IRU�FRPSDULVRQ�ZLWK
FXVWRPHU�PHDVXUHG�GDWD��.LW�FRQVLVWV�RI�WKH�IROORZ�
LQJ�FRPSRQHQWV�

��$��¥��%����FP�6WHSSHG�,PSHGDQFH�$LU�/LQH
�%HDWW\�6WDQGDUG�
��$��¥������FP�$LU�/LQH
��$¥������G%�$WWHQXDWRU
��$¥������G%�$WWHQXDWRU

0RGHO������
.�&RQQHFWRU�
9HULILFDWLRQ
.LW

7KH������9HULILFDWLRQ�.LW��)LJXUH������FRQWDLQV�SUHFL�
VLRQ�.�&RQQHFWRU�FRPSRQHQWV�ZLWK�FKDUDFWHULVWLFV
WKDW�DUH�WUDFHDEOH�WR�WKH�1,67��8VHG�SULPDULO\�E\
WKH�PHWURORJ\�ODERUDWRU\��WKHVH�FRPSRQHQWV�SURYLGH
WKH�PRVW�GHSHQGDEOH�PHDQV�RI�GHWHUPLQLQJ�V\VWHP
DFFXUDF\��$�GLVN�FRQWDLQLQJ�IDFWRU\�PHDVXUHG�WHVW
GDWD�IRU�HDFK�FRPSRQHQW�LV�VXSSOLHG�IRU�FRPSDULVRQ
ZLWK�FXVWRPHU�PHDVXUHG�GDWD��.LW�FRQVLVWV�RI�WKH�IRO�
ORZLQJ�FRPSRQHQWV�

��.��¥������FP�$LU�/LQH
��.��¥�%�����FP�6WHSSHG�,PSHGDQFH�$LU�/LQH
�%HDWW\�6WDQGDUG�
��.¥������G%�$WWHQXDWRU
��.¥������G%�$WWHQXDWRU

)LJXUH����� 0RGHO�����
9HULILFDWLRQ�.LW

)LJXUH����� 0RGHO�����
9HULILFDWLRQ�.LW

)LJXUH����� 0RGHO�����
9HULILFDWLRQ�.LW

GENERAL 
INFORMATION PRECISION COMPONENT KITS
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0RGHO�����%�
9�&RQQHFWRU�
9HULILFDWLRQ
.LW

7KH�����%�9HULILFDWLRQ�.LWV��)LJXUH������FRQWDLQ�SUH�
FLVLRQ�9�&RQQHFWRU�FRPSRQHQWV�ZLWK�FKDUDFWHULVWLFV
WKDW�DUH�WUDFHDEOH�WR�WKH�1,67��0RGHO�����%�VXS�
SRUWV�YHULILFDWLRQ�WR����*+]��8VHG�SULPDULO\�E\�WKH
PHWURORJ\�ODERUDWRU\��WKHVH�FRPSRQHQWV�SURYLGH�WKH
PRVW�GHSHQGDEOH�PHDQV�RI�GHWHUPLQLQJ�V\VWHP�DFFX�
UDF\��$�GLVN�FRQWDLQLQJ�IDFWRU\�PHDVXUHG�WHVW�GDWD
IRU�HDFK�FRPSRQHQW�LV�VXSSOLHG�IRU�FRPSDULVRQ�ZLWK
FXVWRPHU�PHDVXUHG�GDWD��.LW�FRQVLVWV�RI�WKH�IROORZ�
LQJ�FRPSRQHQWV�

��9��¥����FP�$LU�/LQH
��9��¥�%���FP�6WHSSHG�,PSHGDQFH�$LU�/LQH
�%HDWW\�6WDQGDUG�
��9¥������G%�$WWHQXDWRU
��9¥������G%�$WWHQXDWRU

��� OPTIONS 7KH�IROORZLQJ�RSWLRQV�DUH�DYDLODEOH�

1HWZRUN�
$QDO\]HU

2SWLRQ����5DFN�0RXQW�6OLGHV�DQG�(DUV�
2SWLRQ��$��+LJK�6SHHG�7LPH��'LVWDQFH��'R�
PDLQ�0HDVXUHPHQW�&DSDELOLW\�
2SWLRQ����5HFHLYHU�0RGH�&DSDELOLW\
2SWLRQ����$��)LHOG�XSJUDGH�RI�2SWLRQ��$�

7HVW�6HW 2SWLRQ����5DFN�0RXQW�6OLGHV�DQG�(DUV�
2SWLRQ����$VV\PHWULFDO�FRQILJXUDWLRQ��RSWLPL]HV
G\QDPLF�UDQJH�DQG�SHUIRUPDQFH�IRU�WKH�IRU�
ZDUG�SDUDPHWHUV���1RW�DYDLODEOH�IRU�����$�DQG
����$�7HVW�6HWV�
2SWLRQ�������0+]�)UHTXHQF\�&RYHUDJH��$YDLO�
DEOH�RQO\�IRU�����$�DQG�����$�7HVW�6HWV�
2SWLRQ���������*+]�)UHTXHQF\�&RYHUDJH���$YDLO�
DEOH�RQO\�IRU�����$�DQG�����$�7HVW�6HWV�
2SWLRQ�������*+]�)UHTXHQF\�&RYHUDJH���$YDLO�
DEOH�RQO\�IRU�����$�DQG�����$�7HVW�6HWV�

6LJQDO�6RXUFH 2SWLRQ����5DFN�0RXQW�6OLGHV�DQG�(DUV�

&DELQHWV ���&��6\VWHP�&RQVROH��LQFOXGLQJ�D�ZRUN�VKHOI�
VXSSRUW�UDLOV��FRPSRQHQW�VWRUDJH�GUDZHU��DQG
SRZHU�GLVWULEXWLRQ�
���&��6\VWHP�&DELQHW��LQFOXGLQJ�VXSSRUW�UDLOV�
FRPSRQHQW�VWRUDJH�GUDZHU�DQG�SRZHU�GLVWULEX�
WLRQ�
���&��0LOOLPHWHU�:DYH�6\VWHP�&RQVROH�

)LJXUH����� 0RGHO�����
9HULILFDWLRQ�.LW

GENERAL
INFORMATION OPTIONS
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��� FEATURES AND
MISCELLANEOUS

7HVW�3RUW
&DEOHV

����$��¥��7HVW�3RUW�&DEOH��GF�WR����*+]�
*3&¥��FRQQHFWRUV����IRRW�ORQJ����HDFK�UHTXLUHG�
����$��¥��7HVW�3RUW�&DEOH��GF�WR����*+]�
*3&¥��FRQQHFWRUV����IHHW�ORQJ�
����.��¥��7HVW�3RUW�&DEOH��GF�WR����*+]��.
&RQQHFWRUV����IRRW�ORQJ��PDOH�IHPDOH����HDFK�UH�
TXLUHG�
����.��¥��7HVW�3RUW�&DEOH��GF�WR����*+]��.
&RQQHFWRUV����IHHW�ORQJ��PDOH�IHPDOH�
����9��¥��7HVW�3RUW�&DEOH��GF�WR����*+]��9
&RQQHFWRUV����IRRW�ORQJ��PDOH�IHPDOH����HDFK�UH�
TXLUHG�
����9��¥��7HVW�3RUW�&DEOH��GF�WR����*+]���9
&RQQHFWRUV����IHHW�ORQJ��PDOH�IHPDOH�

7HVW�3RUW
&RQYHUWHUV

7HVW�SRUW�FRQYHUWHUV�DUH�DYDLODEOH�IRU�XVH�ZLWK�WKH
����$������$������$��DQG�����$�7HVW�6HWV�

��8$���7HVW�3RUW�$GDSWHU��
8QLYHUVDO�*3&¥�
��8.���7HVW�3RUW�$GDSWHU��
8QLYHUVDO�.�&RQQHFWRU��PDOH�
��81���7HVW�3RUW�$GDSWHU��
8QLYHUVDO�1�PDOH�
��81)���7HVW�3RUW�$GDSWHU��
8QLYHUVDO�1�IHPDOH�
��84���7HVW�3RUW�$GDSWHU��
8QLYHUVDO����PP��PDOH�
��86���7HVW�3RUW�$GDSWHU��
8QLYHUVDO�$3&����

7HVW�SRUW�FRQYHUWHUV�IRU�����$�DQG�����$�7HVW�6HW
��<$���7HVW�3RUW�$GDSWHU��8QLYHUVDO�
*3&¥�
��<.���7HVW�3RUW�$GDSWHU��8QLYHUVDO�
.�&RQQHFWRU��PDOH�
��<4���7HVW�3RUW�$GDSWHU��8QLYHUVDO����PP
PDOH�
��<66���7HVW�3RUW�$GDSWHU��8QLYHUVDO�660$
PDOH�
��<9���7HVW�3RUW�$GDSWHU��8QLYHUVDO�9�PDOH�

2WKHU �������:UHQFK��IRU�FKDQJLQJ�WHVW�VHW�7HVW�3RUW
&RQYHUWHUV�
���������$1$&$7�6RIWZDUH�
�������$��0DWHULDO�0HDVXUHPHQW�6RIWZDUH
���������/DE�:LQGRZV��6RIWZDUH
����������������%�,QVWUXPHQW�'ULYHU�IRU�/DE

:LQGRZV�

GENERAL 
INFORMATION FEATURES AND MISCELLANEOUS

360B OM 1-11



5HSODFHPHQW
*3,%�&DEOHV

�������*3,%�&DEOH���P������IW��
�������*3,%�&DEOH���P������IW��
�������*3,%�&DEOH���P�������IW��
�������*3,%�&DEOH�����P�������IW��

$FFHVVRULHV ����&�,QN�-HW�'RW�0DWUL[�3ULQWHU�
�������6SDUH�3ULQWHU�,QWHUIDFH�&DEOH�
�������5HSODFHPHQW�,QN�-HW�&DUWULGJHV�
�������)DQ�)ROG�,QN�-HW�3ULQWHU�3DSHU�
�����VKHHWV��
�������������LQFK�%ODQN�'LVNHWWHV��%R[�RI������

2Q�6LWH
6XSSRUW ���06�2SWLRQ�����2Q�6LWH�9HULILFDWLRQ�

���06�2SWLRQ�����2Q�6LWH�6HUYLFH�

([WHQGHG
6HUYLFH�2S�
WLRQV

$GGLWLRQDO��RQH�\HDU�DQG�WZR�\HDU�§UHWXUQ�WR�:,/�
7521¨�VHUYLFH�LV�DYDLODEOH��3ULFHV�DQG�GHWDLOV�DUH
DYDLODEOH�IURP�\RXU�$15,768�6DOHV�5HSUHVHQWDWLYH
RU�E\�FRQWDFWLQJ�WKH�IDFWRU\�

��� PERFORMANCE
SPECIFICATIONS

6\VWHP�SHUIRUPDQFH�VSHFLILFDWLRQV�DUH�SURYLGHG�LQ�$SSHQGL[���

GENERAL
INFORMATION PERFORMANCE SPECIFICATIONS
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���� RECOMMENDED TEST
EQUIPMENT

7DEOH�����OLVWV�WKH�UHFRPPHQGHG�WHVW�HTXLSPHQW�IRU�PDLQWDLQLQJ�DQG
VHUYLFLQJ�WKH����%�91$�V\VWHP��

Instrument Critical Specification Recommended Manufacturer/Model

Spectrum
Analyzer,
with
Diplexer and
External
Mixers

Frequency: 0.01 to 60 GHz
Resolution: 10 Hz

Tektronix, Inc. Model 494P,with
External Mixers:
      WM 490K (18 to 26.5 GHz)
      WM 490A (26.5 to 40 GHz)
      WM 490U (40 to 60 GHz)
      WM 490V (50 to 75 GHz)
Diplexer PN: 015-0385-00

Power
Meter,
with
Power
Sensors

Range: –30 to +20 dBm
(1µW to 100 mW)
Other: GPIB-controllable

Hewlett-Packard Model 437B, with
Option 22 (GPIB), and
Power Sensors:
      HP 8485A (0.05 to 26.5 GHz)
      HP 8487A (0.05 to 50 GHz)

Digital
Multimeter

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

John Fluke, Inc. Model 8840A, with
Option 8840A-09 (True RMS AC)

Frequency
Counter,
with
External
Mixers

Range: 0.01 to 60 GHz
Input Z: 50Ω
Resolution: 1 Hz
Other: External Time Base
Input

EIP Microwave, Inc. Model 578A, with
External Mixers:
      Option 91 (26.5 to 40 GHz)
      Option 92 (40 to 60 GHz)
      Option 93 (60 to 90 GHz)

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

Tektronix, Inc. Model 2445

Function
Generator

Output Voltage Range:
   300 mV to 10V
Functions: 
   200 Hz Sine Wave
   100 Hz Square Wave

Hewlett-Packard Model 3325A

GENERAL 
INFORMATION RECOMMENDED TEST EQUIPMENT
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���� PREVENTIVE
MAINTENANCE

&OHDQLQJ�RI�WKH�UHDU�SDQHO�IDQ�ILOWHUV�LV�WKH�RQO\�SUHYHQWLYH�PDLQWH�
QDQFH�WKDW�LV�UHTXLUHG�RQ�WKH����%�91$�6\VWHP��$QDO\]HU��7HVW�6HW�
6LJQDO�6RXUFH���7KHVH�ILOWHUV�VKRXOG�EH�LQVSHFWHG�PRQWO\�DQG�FOHDQHG
ZKHQ�QHFHVVDU\��7R�FOHDQ��

6WHS��� 7XUQ�SRZHU�RII�RQ�WKH����%��XVLQJ�WKH�32:(5�NH\�

6WHS��� 5HPRYH�WKH�IRXU�WKXPEVFUHZV�VHFXULQJ�WKH�IDQ�JXDUG�DQG
UHPRYH�WKH�IDQ�ILOWHU��

6WHS��� &OHDQ�WKH�ILOWHU�XVLQJ�ZDUP�ZDWHU�DQG�D�PLOG�GHWHUJHQW�

6WHS��� 5HLQVWDOO�WKH�ILOWHU�DQG�IDQ�JXDUG�

6WHS��� 5HVWRUH�WKH�SRZHU�DQG�YHULI\�WKDW�WKH�IDQ�LV�RSHUDWLRQDO�

GENERAL
INFORMATION PREVENTIVE MAINTENANCE
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7DEOH�RI�&RQWHQWV

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

��� &21),*85$7,216 ��������������������������������������������������������������������� ���

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

��� 35(3$5$7,21�)25�86(�����&��&2162/( ��������������������������� ���

��� (48,30(17�,17(5&211(&7,216 �������������������������������������������

��� 35(3$5$7,21�)25�86(�����&��&$%,1(7 �������������������������������

��� 35(3$5$7,21�)25�86(�����&��&2162/( �������������������������������

��� &+$1*,1*�7+(�/,1(�92/7$*( �������������������������������������������������

1HWZRUN�$QDO\]HU�������������������������������������������������������������������������������
)UHTXHQF\�6RXUFH �������������������������������������������������������������������������������

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

,QWHUIDFH�&RQQHFWRU ����������������������������������������������������������������������������
&DEOH�/HQJWK�5HVWULFWLRQV ����������������������������������������������������������������
*3,%�,QWHUFRQQHFWLRQ� ����������������������������������������������������������������������
*3,%�$GGUHVV� ����������������������������������������������������������������������������������
'DWD�'HOLPLWLQJ��&5�&5�/)�6ZLWFK��������������������������������������������������

���� 35,17(5�6(783�$1'�,17(5&211(&7,21 ����������������������������

���� 35(3$5$7,21�)25�6725$*(�6+,30(17 �������������������������������

3UHSDUDWLRQ�IRU�6WRUDJH����������������������������������������������������������������������
3UHSDUDWLRQ�IRU�6KLSPHQW ����������������������������������������������������������������

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

&KDSWHU��
,QVWDOODWLRQ



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  



&KDSWHU��
,QVWDOODWLRQ

��� INTRODUCTION 7KLV�FKDSWHU�SURYLGHV�LQIRUPDWLRQ�RQ�LQLWLDO�LQVSHFWLRQ��SUHSDUDWLRQ�IRU
XVH��DQG�&DOLEUDWLRQ�.LWV*HQHUDO�3XUSRVH�,QWHUIDFH�%XV��*3,%��LQWHU�
FRQQHFWLRQV��,W�DOVR�LQFOXGHV�UHVKLSPHQW�DQG�VWRUDJH�LQIRUPDWLRQ��

��� CONFIGURATIONS 7KH����%�V\VWHP�KDV�WKUHH�SRVVLEOH�FRQVROH�FRQILJXUDWLRQV��&���&��
&����DQG�PXOWLSOH�7HVW�6HW�DQG�6RXUFH�FRQILJXUDWLRQV��7KH����&���IRU
H[DPSOH��SURYLGHV�VSDFH�IRU�WKH�91$�XQLW��RQH�7HVW�6HW�XQLW��WZR
6RXUFH�XQLWV��DQG�HLWKHU�DQ�$X[LOLDU\�&RQWURO�0RGXOH�RU�D����760
0XOWLSOH[HU��,Q�WKLV�FKDSWHU��ZH�ZLOO�GHVFULEH�WKH�DVVHPEO\�RI�HDFK�RI
FRQVROH�W\SH�DQG�SURYLGH�FDEOLQJ�LQIRUPDWLRQ�IRU�WKH�EDVLF�FRQILJXUD�
WLRQV��

��� 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�DQ\�QHWZRUN�DQDO\]HU�LQVWUXPHQWV�RU�FRPSRQHQWV�DUH�GDPDJHG�PH�
FKDQLFDOO\��QRWLI\�\RXU�ORFDO�VDOHV�UHSUHVHQWDWLYH�RU�$15,768�&XV�
WRPHU�6HUYLFH��,I�HLWKHU�WKH�VKLSSLQJ�FRQWDLQHU�LV�GDPDJHG�RU�WKH�FXVK�
LRQLQJ�PDWHULDO�VKRZV�VLJQV�RI�VWUHVV��QRWLI\�WKH�FDUULHU�DV�ZHOO�DV
$15,768��.HHS�WKH�VKLSSLQJ�PDWHULDOV�IRU�WKH�FDUULHUªV�LQVSHFWLRQ�

��� PREPARATION FOR USE,
360C1 CONSOLE

7KH����%�V\VWHP�FRPHV�SDFNDJHG�LQ�VL[�ER[HV��3UHSDUDWLRQ�IRU�XVH
FRQVLVWV�RI�WKH�IROORZLQJ�

,QYHQWRU\LQJ�WKH�VKLSPHQW��LQFOXGLQJ�WKH�DWWDFKLQJ�SDUWV�NLW
FRQWDLQHG�LQ�%R[���
8QSDFNLQJ�WKH�HTXLSPHQW
$VVHPEOLQJ�WKH�FRQVROH��
,QVWDOOLQJ�WKH�V\VWHP�LQVWUXPHQWV�
,QVWDOOLQJ�WKH�VKHOI��
&DEOLQJ�WKH�LQVWUXPHQWV��
&KHFNLQJ�WKH�OLQH�YROWDJH�VHWWLQJ��UHVHWWLQJ�IRU�WKH�OLQH�YROWDJH
YDOXH�LQ�\RXU�DUHD��LI�DSSURSULDWH�

7DEOH�����VKRZV�WKH�DWWDFKLQJ�SDUWV�NLW��8VH�WKLV�LQIRUPDWLRQ�WR�HQVXUH
WKDW�DOO�RI�WKH�UHTXLUHG�SDUWV�DUH�DYDLODEOH�EHIRUH�EHJLQQLQJ�WKH�DVVHP�
EO\�RI�WKH�FRQVROH��7KH�VWHSV�UHTXLUHG�WR�DVVHPEO\�WKH�FRQVROH�DUH�JLYHQ
RQ�WKH�IROORZLQJ�SDJHV�

360B OM 2-3



Attaching Parts for 
Assembling 360C1 Console

Description ANRITSU Part
No.

Qty

Cords for connecting analyzer and signal source to
ac bus. 

800-279
(110V)
806-9
(220V)

2

Interconnect cable having GPIB connectors on
each end, 1 m long. Used to connect analyzer to
source.

2100-1 1

Signal cable having BNC female connectors on
each end, 3 ft long. Used to connect between FM
ØLOCK ports of signal source and analyzer.

800-124 1

Mat for dissipating static electricity. 2000-204 1

Interface cable used to connect between
CONTROL ports on analyzer and test set.

C35811-5 1

Interface cable used to connect between SIGNAL
ports on analyzer and test set.

C35812-5 1

Strap and cord for connecting between operator’s
wrist and static dissipative mat.

783-163 1

RF cable between test set and signal source.
Ruggedized cable has male ANRITSU K
Connectors on each end. 

C34429-1 1

7DEOH����� ���&��&RQVROH�3DUWV

PREPARATION FOR USE,
INSTALLATION 360C1 CONSOLE
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Description ANRITSU Part
No.

Qty

Packet containing grey, decorative screws used to
secure the analyzer, test set, and source to the
front panel of the console. 

900-609 12

Packet containing the below listed parts. Parts are
used to assemble the writing shelf.

 Washer, #10, Split Lk
Screw, Pan Hd, 10-32x0.5 inch, Phillips.
   Used to mount the rails to the writing 
   surface and the console rail guides.
Washer, #10, Flat, 0.375 inch

900-396

900-223
900-352

8

8
2

Packet containing the below listed parts. Parts are
used to assemble the bracket-clip.

 Bracket-clip used to retain analyzer, test
   set, and source to the rear of their
   individual support brackets. 
Nut, Kep, 8-32 x 0.343 inch
Washer, #8, Flat, 0.375 inch

A32339

900-336
900-351

6

12
12

Wrench 01-202 1

7DEOH����� ���&��&RQVROH�3DUWV��&RQWLQXHG�

PREPARATION FOR USE,
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Preparing the 360C1 Console 8QSDFN�DQG�VHWXS�WKH����&��FRQVROH�DV�GHVFULEHG�EHORZ�

6WHS��� 5HPRYH�WKH�FRQVROH�IURP�LWV�VKLSSLQJ�FRQWDLQHU��DV
IROORZV�

D� &XW�WKH�EDQGV�����

E� /LIW�RII�WKH�WRS�����

F� 5HPRYH�WKH�FDUGERDUG�VOHHYH�����E\�SXOOLQJ
VWUDLJKW�XS�DQG�DZD\�

G� 5HPRYH�WKH�SDFNLQJ�PDWHULDOV�

H� 5HPRYH�WKH�ZULWLQJ�VXUIDFH�IURP�DWRS�WKH�FRQVROH
DQG�VHW�LW�DVLGH��<RX�ZLOO�EH�GLUHFWHG�WR�FRPSOHWH
LWV�DVVHPEO\�LQ�D�ODWHU�VWHS�

6WHS��� 5HPRYH�WKH�FRQVROH�IURP�WKH�VKLSSLQJ�
SDOOHW��DV�IROORZV�

D� ,QVHUW�WZR���WR���IRRW�OHQJWKV�RI��[��LQFK�OXPEHU
WKURXJK�WKH�WRS�RSHQLQJ�LQ�WKH�FRQVROH�����

E� :LWK�D�SHUVRQ�VWDWLRQHG�RQ�WKH�IURQW�VLGH�DQG�DQ�
RWKHU�RQ�WKH�EDFN�VLGH��XVH�WKH��[�ªV�WR�OLIW�WKH
FRQVROH�RII�DQG�DZD\�IURP�WKH�SDOOHW�

$OWHUQDWH�3URFHGXUH
F� 7LOW�WKH�FRQVROH�RQ�LWV�EDFN��EHLQJ�FDUHIXO�QRW�WR

VFUDWFK�WKH�SDLQW�

G� 5HPRYH�WKH�SDOOHW�

127(
7KH�HPSW\�FRQVROH�ZHLJKWV������NJ������OE��
:H�UHFRPPHQG�HPSOR\LQJ�WZR�RU�PRUH�SHR�
SOH�WR�OLIW�LW�RII�RI�WKH�VKLSSLQJ�SDOOHW�

2

3

1

4

PREPARATION FOR USE,
INSTALLATION 360C1 CONSOLE

2-6 360B OM



6WHS��� 3UHSDUH�WKH�IURQW�RI�WKH�FRQVROH�IRU�LQVWDOODWLRQ�RI
WKH�HTXLSPHQW��DV�IROORZV�

D� 5HPRYH�WKH�GUDZHU�UHWDLQLQJ�EUDFNHW�����

E� &XW�WKH�WLH�ZUDS�IURP�WKH�:ULVW�6WUDS�7DEOH�0DW�
*URXQG�3RUW����� EULQJ�LW�RXW�WKURXJK�WKH�RSHQLQJ
DERYH�WKH�VPDOO�SDQHO������DQG�OHW�LW�KDQJ�IUHH
DQG�RXW�RI�WKH�ZD\�

6WHS��� 3UHSDUH�WKH�UHDU�RI�WKH�FRQVROH�IRU�LQVWDOODWLRQ�RI�WKH
HTXLSPHQW��DV�IROORZV�

D� 2SHQ�WKH�UHDU�GRRU��FXW�WKH�WLH�ZUDSV�IURP�WKH
ZULWLQJ�VXUIDFH�UDLOV������DQG�UHPRYH�WKH�UDLOV
IURP�WKH�FRQVROH�

E� &XW�WKH�WLH�ZUDS�IURP�WKH�/LQH�&RUG������DQG�XQ�
FRLO�WKH�FRUG�

6

7

5

8

9

PREPARATION FOR USE,
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6WHS��� 3UHSDUH�WKH�:ULWLQJ�6XUIDFH��DV�IROORZV�

D� $WWDFK�WKH�WZR�UDLOV�DV�VKRZQ�EHORZ��XVLQJ�WKH
������[���LQFK�VFUHZV�DQG�����VSOLW�ORFNZDVKHUV
VXSSOLHG�LQ�WKH�DWWDFKLQJ�SDUWV�NLW�

6WHS��� ,QVWDOO�WKH�LQVWUXPHQWV�DV�IROORZV�

D� 8QSDFN�WKH�)UHTXHQF\�6RXUFH��DQG�LQVWDOO�LW�LQ
WKH�ORZHU�RSHQLQJ�������RI�WKH�FRQVROH�

E� 3XVK�WKH�6RXUFH�LQWR�WKH�FRQVROH�XQWLO�LW�LV�IOXVK
ZLWK�WKH�IURQW�RI�WKH�RSHQLQJ�

F� 6HFXUH�WKH�6RXUFH�XVLQJ�IRXU�RI�WKH�SDQHO�VFUHZV
VXSSOLHG�LQ�WKH�DWWDFKLQJ�SDUWV�NLW�

G� ,Q�D�OLNH�PDQQHU��LQVWDOO�WKH�7HVW�6HW������DQG
$QDO\]HU�������

H� ,QVWDOO�WKH�:ULWLQJ�6XUIDFH�E\�LQVHUWLQJ�LWV�UDLOV
LQWR�WKH�UDLO�JXLGHV������DQG�SXVKLQJ�LQ�XQWLO�LWV
UHDU�LV�IOXVK�ZLWK�WKH�IURQW�RI�WKH�FRQVROH�

�

10-32 x 1/2 INCH
#10 LOCKWASHER
#10 FLATWASHER

INSTALL IN TWO PLACES AFTER
PLACING THE WRITING SURFACE
INTO THE CONSOLE.

10-32 x 1/2 INCH
#10 LOCKWASHER
INSTALL IN 6 PLACES

10

11

12

13

PREPARATION FOR USE,
INSTALLATION 360C1 CONSOLE
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6WHS��� 6HFXUH�WKH�LQVWUXPHQWV�DQG�LQVWDOO�WKH�LQWHUFRQQHFW�
LQJ�FDEOHV��DV�IROORZV��

D� ,QVWDOO�WKH�5HWDLQHU�&OLSV������RQ�WKH�UHDU�RI�WKH
6XSSRUW�%UDFNHWV��'HWDLO�$���6HFXUH�WKH�WKUHH�LQ�
VWUXPHQWV��8VH������.HS�QXWV�DQG����IODWZDVK�
HUV��

E� ,QVWDOO�WKH�LQWHUFRQQHFW�FDEOHV�DV�VKRZQ�DW�OHIW
DQG�LQ�)LJXUHV�����WKURXJK������)RU�WHVW�VHW�PRG�
HOV�����$�DQG������$��FRQQHFW�WKH�����[�$X[LO�
LDU\�3RZHU�6XSSO\�WR�WKH�UHDU�SDQHO�AUXILIARY
POWER INPUT�FRQQHFWRU�

F� 6HFXUH�WKH�:ULWLQJ�6XUIDFH�UDLOV�WR�WKH�WDSSHG
KROH�LQ�HDFK�UDLO�JXLGHV�������8VH�WZR�������[�����
LQFK�VFUHZV��WZR�����VSOLW�ORFNZDVKHUV��DQG�WZR
����IODWZDVKHUV�IURP�WKH�DWWDFKLQJ�SDUWV�NLW�

6WHS��� &RPSOHWH�WKH�DVVHPEO\��DV�IROORZV�

D� ,QVWDOO�WKH�VHPLULJLG�5)�RXWSXW�FDEOH������EH�
WZHHQ�WKH�6RXUFH�DQG�WKH�7HVW�6HW��6RPH�PRYH�
PHQW�WR�DOLJQ�PD\�EH�QHFHVVDU\�

E� /D\�WKH�6WDWLF�0DW�RQWR�WKH�:ULWLQJ�6XUIDFH�

F� 6QDS�WKH�:ULVW�6WUDS�*URXQG�3RUW������WR�WKH
6WDWLF�0DW�

G� 3OXJ�WKH�HQG�RI�WKH�:ULVW�6WUDS�LQWR�WKH�:ULVW
6WUDS�*URXQG�3RUW��

H� &KHFN�WKH�OLQH�YROWDJH�VHWWLQJ�RQ�WKH�UHDU�RI�WKH
$QDO\]HU�DQG�6RXUFH��,I�HLWKHU�GLIIHUV�IURP�WKH
YROWDJH�SUHVHQW�LQ�\RXU�DUHD��UHIHU�WR�SDUDJUDSK���
��IRU�LQVWUXFWLRQV�

∗  Refer to Table 1-2 of 360B VNA Maintenance Manual.

14

15

DETAIL A

17 16
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��� EQUIPMENT
INTERCONNECTIONS

,OOXVWUDWLRQV�RI�WKH�HTXLSPHQW�UHDU�SDQHOV�DUH�JLYHQ�LQ�)LJXUHV����
WKURXJK������

SERIAL NO.

MADE IN U.S.A.

360 GPIB TEST SET

OUTPUT

10 MHz REF
LINE FUSE

LINE SELECTION

SIGNAL C ONT R OL

PRINTER

AUX I/O

SYSTEM BUS

EXT FM

0 LOCK

OUTPUT

CR T

I NT EN

CRT

DEGAUSS

OUT 0dBm 50W

4   50VA MAX

43-63 HzAC ONLY

LINE V +5-10%

IN +/-5dBm 50W

SOURCE
CONTROLEXT

ANALOG

OUT
EXT

DIGITAL

CONT

VGA IN VGA OUT

TO EXT ∅ LOCK INPUT CONNECTOR 
ON 360SSXX OR 66XXB

TO IEEE 488 INTERFACE CONNECTOR ON 
360SSXX OR 66XXB OR IEEE 488 GPIB 
CONNECTOR ON 67XXB

TO 10 MHz REF OUTPUT 
CONNECTOR ON 67XXB

TO CONTROLLER GPIB INPUT CONNECTOR, IF SYSTEM 
IS TO BE REMOTELY CONTROLLED

TO SIGNAL CONNECTOR 
ON TEST SET

TO CONTROL CONNECTOR 
ON TEST SET

)LJXUH����� ���%�9HFWRU�1HWZRUN�$QDO\]HU�5HDU�3DQHO

EXTENS IO N CABL E
AC CESS

SIGNAL C O N TR O L360
PORT 1

BIAS INPUT

PORT 2

BIAS INPUT

0.5A

MAX

0.5A

MAX

S E R I A L  N O .

MADE IN U.S.A.

TO SIGNAL CONNECTOR 
ON 360B VNA

TO CONTROL CONNECTOR 
ON 360B VNA

(MODEL 3635B AND 3636 TEST SETS ONLY) 
TO AUXILIARY CONTROL MODULE

OPTION  I/O
AUXILIARY

POWER
INPUT

TO AUXILIARY POWER SUPPLY 
(MODEL 3613A AND 3623A 
TEST SETS ONLY)

)LJXUH����� �7HVW�6HW�5HDU�3DQHO

EQUIPMENT
INSTALLATION INTERCONNECTIONS
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PHASE

LOCK

INPUT

TO EXT FM ∅ LOCK
INPUT ON 360B VNA

TO SOURCE CONTROL SYSTEM 
BUS CONNECTOR ON 360B VNA

SERIAL NO.

MADE IN U.S. A.

)LJXUH����� 0RGHO���66;;�6LJQDO�6RXUFH�5HDU�3DQHO

HORIZ
OUTPUT

SEQ
SYNC
OUTPUT

RETRACE
BLANKING
OUTPUT (+)

MARKER
OUTPUT

RETRACE
BLANKING
OUTPUT (-)

PENLIFT
OUTPUT

SWEEP
TRIGGER
INPUT

SWEEP
DWELL
INPUT

EXT AM
INPUT

EXT FM
∅ LOCK
INPUT

BAND SWITCH
BLANKING

V/GHz
OUTPUT

BAND
SWITCH
BLANKING

MARKER
OCCURRED
(OPTIONAL)

EXT
SQ. WAVE
INPUT

EXT
SWEEP

AUX I/O + -

IEEE 488 GPIB
IEC 625

12
0V

ac

115VAC    20%    (2) 4A SB)
230VAC    20%     48-400Hz+-

+-

TO EXT FM ∅ LOCK 
INPUT ON 360B VNA

TO SOURCE CONTROL 
ON 360B VNA

)LJXUH����� 0RGHO���;;%�6ZHHS�*HQHUDWRU�5HDU�3DQHO

AUX
I/O

LINE
SELECT

STANDBY

2A

220V
2A

110V
4A

LINE

IEEE 488 GPIB

CAUTION
DO NOT OPERATE WITH

UNGROUNDED POWER CORD

90-130V
180-250V

50-400Hz
220VAPOWER

METER

AUX

RF
OUTPUT

RF
OUTPUT

HIGH

RES
INPUT

PULSE/

GATE/
TRIG

INPUT

FM

INPUT

AM
INPUT

PULSE

SYNC
OUTPUT

HORIZ

OUTPUT

RETRACE

BLANK
OUTPUT

MARKER

OUTPUT

SEQ
OUTPUT

SYNC

LOCK

OUTPUT

MEMORY

SEQ
INPUT

BAND

SWITCH
BLANK

SWEEP
DWELL

INPUT

V/GHz
OUTPUT

10 MHz

REF
OUTPUT

10 MHz

REF
INPUT

PEN
LIFT

SWEEP
TRIGGER

INPUT

NOTE: USE SLOW BLOW

FUSES ONLY

TO 10MHz REF INPUT 
ON 360B VNA

TO SOURCE CONTROL 
ON 360B VNA

)LJXUH����� 0RGHO���;;%�)UHTXHQF\�6\QWKHVL]HU�5HDU�3DQHO

120Vac

TO POWER DIST SUPPLY
CONNECTOR ON 3635B TEST SET

)LJXUH����� $X[LOOLDU\�&RQWURO�0RGXOH�5HDU�3DQHO

EQUIPMENT
INSTALLATION INTERCONNECTIONS
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��� PREPARATION FOR USE,
360C2 CABINET

7KH����%�V\VWHP�FRPHV�SDFNDJHG�LQ�VL[�ER[HV��3UHSDUDWLRQ�IRU�XVH�FRQ�
VLVWV�RI�WKH�IROORZLQJ�

,QYHQWRU\LQJ�WKH�VKLSPHQW��LQFOXGLQJ�WKH�DWWDFKLQJ�SDUWV�NLW�FRQ�
WDLQHG�LQ�%R[���
8QSDFNLQJ�WKH�HTXLSPHQW
$VVHPEOLQJ�WKH�FDELQHW��
,QVWDOOLQJ�WKH�V\VWHP�LQVWUXPHQWV�
&DEOLQJ�WKH�LQVWUXPHQWV��
&KHFNLQJ�WKH�OLQH�YROWDJH�VHWWLQJ��UHVHWWLQJ�IRU�WKH�OLQH�YROWDJH
YDOXH�LQ�\RXU�DUHD��LI�DSSURSULDWH�

7DEOH�����SURYLGHV�D�OLVWLQJ�RI�WKH�KDUGZDUH��<RX�FDQ�XVH�WKLV�LOOXVWUD�
WLRQ�WR�HQVXUH�WKDW�DOO�RI�WKH�UHTXLUHG�SDUWV�DUH�DYDLODEOH�EHIRUH�EHJLQ�
QLQJ�WKH�DVVHPEO\�RI�WKH�FDELQHW��7KH�VWHSV�UHTXLUHG�WR�DVVHPEOH�WKH
FDELQHW�DUH�JLYHQ�RQ�WKH�IROORZLQJ�SDJHV�

PREPARATION FOR USE,
INSTALLATION 360C2 CABINET

%HIRUH�FKDQJLQJ�WKH�IXVH��ALWAYS�UHPRYH�WKH�SRZHU�FRUG�IURP�WKH
SRZHU�RXWOHW��7KHUH�LV�WKH�ULVN�RI�UHFHLYLQJ�D�IDWDO�HOHFWULF�VKRFN�LI�WKH
IXVH�LV�UHSODFHG�ZLWK�WKH�SRZHU�FRUG�FRQQHFWHG�

$OZD\V�XVH�D�QHZ�IXVH�RI�WKH�W\SH�DQG�UDWLQJ�VSHFLILHG�E\�WKH�IXVH
PDUNLQJV�RQ�WKH�UHDU�SDQHO�RI�WKH�LQVWUXPHQW��

  WARNING  

Changing Fuse

DWELL
IN

IN

10 MHz
REF OUT

EXT
ALC
IN

FM
IN

AM
IN

PEN
LIFT
OUT

HORIZ
OUT

V/GHz
OUT

SEQ
SYNC
OUT

RETRACE
BLANK
OUT

MARKER
OUT

10 MHz
REF IN

SERIAL
I/O

IEEE-488 GPIB

AUX I/O

CAUTION
DO NOT OPERATE

WITH POWER CORD
UNGROUNDED

FUSE
5A   SB

2 REQUIRED

INPUT
115VAC ±20%
230VAC ±20%

48-400Hz

TO GPIB CONNECTOR
 ON 360B

TO 10 MHz REF INPUT
ON 360B 

)LJXUH����$� 0RGHO����;;$�6\QWKHVL]HG�6ZHHS�*HQHUDWRU�5HDU�3DQHO

: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  
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Attaching Parts for 
Assembling 360C2 Cabinet

Description ANRITSU
Part No.

Qty

Cords for connecting analyzer and signal source to
ac bus.

800-279
(110V)
806-9
(220V)

2

Interconnect cable having GPIB connectors on each
end, 0.5 m long. Used to connect analyzer to source.

2100-5 1

Signal cable having BNC female connectors on each
end, 18 in. long. Used to connect between FM
ØLOCK ports of signal source and analyzer.

800-118 1

Interface cable used to connect between CONTROL
ports on analyzer and test set.

800-300 1

Interface cable used to connect between SIGNAL
ports on analyzer and test set.

800-303 1

RF cable between test set and signal source.
Ruggedized cable has male ANRITSU K Connectors
on each end. 

C34429-2 1

Packet continain grey, decorative screws used to
secure the analyzer, test set, and source to the front
panel of the console. 

900-609 12

Packet containing the below listed parts. Parts are
used to assemble the bracket-clip.

 Bracket-clip used to retain analyzer, test
   set, and source to the rear of their
   individual support brackets. 
Nut, Kep, 8-32 x 0.343 inch
Washer, #8, Flat, 0.375 inch

A32339

900-336
900-351

6

12
12

Wrench 01-202 1

7DEOH����� ���&��&DELQHW�3DUWV

PREPARATION FOR USE,
INSTALLATION 360C2 CABINET
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Preparing the 360C2 Cabinet 8QSDFN�DQG�VHWXS�WKH����&��FRQVROH�DV�GHVFULEHG�EHORZ�

6WHS��� 5HPRYH�WKH�FDELQHW�IURP�LWV�VKLSSLQJ�FRQWDLQHU��DV
IROORZV�

D� &XW�WKH�EDQGV�����

E� /LIW�RII�WKH�WRS�����

F� 5HPRYH�WKH�FDUGERDUG�VOHHYH�����E\�SXOOLQJ
VWUDLJKW�XS�DQG�DZD\�

G� 5HPRYH�WKH�SDFNLQJ�PDWHULDOV�

6WHS��� ,QVWDOO�WKH�LQVWUXPHQWV�DV�IROORZV�

D� 8QSDFN�WKH�7HVW�6HW��DQG�LQVWDOO�LW�LQ�WKH�ORZHU
RSHQLQJ�����RI�WKH�FDELQHW�

E� 3XVK�WKH�7HVW�6HW�LQWR�WKH�FDELQHW�XQWLO�LW�LV�IOXVK
ZLWK�WKH�IURQW�RI�WKH�RSHQLQJ�

F� 6HFXUH�WKH�7HVW�6HW�XVLQJ�IRXU�RI�WKH�SDQHO
VFUHZV�VXSSOLHG�LQ�WKH�DWWDFKLQJ�SDUWV�NLW�

G� ,Q�D�OLNH�PDQQHU��LQVWDOO�WKH�6RXUFH�����DQG�$QD�
O\]HU�����

1

2

3

4

5

6

PREPARATION FOR USE,
INSTALLATION 360C2 CABINET
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6WHS��� 6HFXUH�WKH�LQVWUXPHQWV�DQG�LQVWDOO�WKH�LQWHUFRQQHFW�
LQJ�FDEOHV��DV�IROORZV��

D� ,QVWDOO�WKH�5HWDLQHU�&OLSV�����Q�WKH�UHDU�RI�WKH
6XSSRUW�%UDFNHWV�DQG�VHFXUH�WKH�WKUHH�LQVWUX�
PHQWV��8VH������.HS�QXWV�DQG����IODWZDVKHUV�

E� ,QVWDOO�WKH�LQWHUFRQQHFW�FDEOHV�DV�VKRZQ�DW�OHIW
DQG�LQ�)LJXUHV�����WKURXJK������)RU�WHVW�VHW�PRG�
HOV�����$�DQG������$��FRQQHFW�WKH�����[�$X[LO�
LDU\�3RZHU�6XSSO\�WR�WKH�UHDU�SDQHO�AUXILIARY
POWER INPUT�FRQQHFWRU�

F� &RQQHFW�WKH�/LQH�&RUGV�RQ�WKH�$QDO\]HU�DQG
6RXUFH�����WR�WKH�DF�UHFHSWDFOH�

6WHS��� &RPSOHWH�WKH�DVVHPEO\��DV�IROORZV��

D� ,QVWDOO�WKH�VHPLULJLG�5)�RXWSXW�FDEOH�����EHWZHHQ
WKH�6RXUFH�DQG�WKH�7HVW�6HW�

E� &KHFN�WKH�OLQH�YROWDJH�VHWWLQJ�RQ�WKH�UHDU�RI�WKH
$QDO\]HU�DQG�6RXUFH��,I�HLWKHU�GLIIHUV�IURP�WKH
YROWDJH�SUHVHQW�LQ�\RXU�DUHD��UHIHU�WR�SDUDJUDSK���
��IRU�LQVWUXFWLRQV�

∗  Refer to Table 1-2 of 360B VNA Maintenance Manual.

9

8

7

PREPARATION FOR USE,
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��� PREPARATION FOR USE,
360C3 CONSOLE

7KH����%�V\VWHP�FRPHV�SDFNDJHG�LQ�VL[�ER[HV��3UHSDUDWLRQ�IRU�XVH�FRQ�
VLVWV�RI�WKH�IROORZLQJ�

,QYHQWRU\LQJ�WKH�VKLSPHQW��LQFOXGLQJ�WKH�DWWDFKLQJ�SDUWV�NLW�FRQ�
WDLQHG�LQ�%R[���
8QSDFNLQJ�WKH�HTXLSPHQW
$VVHPEOLQJ�WKH�FDELQHW��
,QVWDOOLQJ�WKH�V\VWHP�LQVWUXPHQWV�
&DEOLQJ�WKH�LQVWUXPHQWV��
&KHFNLQJ�WKH�OLQH�YROWDJH�VHWWLQJ��UHVHWWLQJ�IRU�WKH�OLQH�YROWDJH
YDOXH�LQ�\RXU�DUHD��LI�DSSURSULDWH�

7DEOH�����SURYLGHV�D�OLVWLQJ�RI�WKH�KDUGZDUH��8VLQJ�WKLV�LOOXVWUDWLRQ�WR
HQVXUH�WKDW�DOO�RI�WKH�UHTXLUHG�SDUWV�DUH�DYDLODEOH�EHIRUH�EHJLQQLQJ�WKH
DVVHPEO\�RI�WKH�FRQVROH��7KH�VWHSV�UHTXLUHG�WR�DVVHPEOH�WKH�FRQVROH�DUH
JLYHQ�RQ�WKH�IROORZLQJ�SDJHV�

PREPARATION FOR USE,
INSTALLATION 360C3 CONSOLE
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Attaching Parts for 
Assembling 360C3 Console

Description ANRITSU Part
No.

Qty

Cords for connecting analyzer and signal source to
ac bus.

800-279
(110V)
806-9
(220V)

3

Interconnect cable having GPIB connectors on
each end, 1 m long. Used to connect analyzer to
source.

2100-1 2

Signal cable having BNC female connectors on
each end, 3 ft long. Used to connect between FM
ØLOCK ports of signal source and analyzer.

800-124 1

Mat for dissipating static electricity. 2000-292 1

Interface cable used to connect between
CONTROL ports on analyzer and test set.

C35811-5 1

Interface cable used to connect between SIGNAL
ports on analyzer and test set.

C35812-5 1

Strap and cord for connecting between operator’s
wrist and static dissipative mat.

783-163 1

RF cable between test set (all but 3636A/B) and
signal source. Ruggedized cable has male
ANRITSU K Connectors® on each end. 

C35639 1

7DEOH����� ���&��&RQVROH�3DUWV

PREPARATION FOR USE,
INSTALLATION 360C3 CONSOLE
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Description ANRITSU Part
No.

Qty

External Power cable between Auxiliary Control
Module and Test Set

803-49 1

RF cable between test set (all but 3635B) and
signal source. Ruggedized cable has male
ANRITSU K Connectors on each end. 

C35640 1

RF cable between 3635A/B and signal source.
Ruggedized cable has male ANRITSU K
Connectors on each end. 

C35714 1

RF cable between 3635B and signal source.
Ruggedized cable has male ANRITSU K
Connectors on each end. 

C35715 1

Grey, decorative screws used to secure the
analyzer, test set, and source to the front panel of
the console. 

900-609 20

Packet containing the below listed parts. Parts are
used to assemble the writing shelf.

 Washer, #10, Split Lk
Screw, Pan Hd, 10-32x0.5 inch, Phillips.
   Used to mount the rails to the writing 
   surface and the console rail guides.
Washer, #10, Flat, 0.375 inch

900-396

900-223
900-352

8

8
2

Packet containing the below listed parts. Parts are
used to assemble the bracket-clip.

 Bracket-clip used to retain analyzer, test
   set, and source to the rear of their
   individual support brackets. 
Nut, Kep, 8-32 x 0.343 inch
Washer, #8, Flat, 0.375 inch

A32339

900-336
900-351

6

20
20

Shim, spacer, used between console shelf and
67XXB

A34974 2

Wrench 01-202 1

7DEOH����� ���&��&RQVROH�3DUWV��&RQWLQXHG�
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Preparing the 360C3 Console 8QSDFN�DQG�VHWXS�WKH����&��FRQVROH�DV�GHVFULEHG�EHORZ�

6WHS��� 3HUIRUP�VWHSV���WKURXJK���RI�WKH����&��&RQVROH�SUR�
FHGXUH��SDJHV�����DQG������

6WHS��� 3UHSDUH�WKH�:ULWLQJ�6XUIDFH��DV�IROORZV�

D� $WWDFK�WKH�WZR�UDLOV�DV�VKRZQ�EHORZ��XVLQJ�WKH
������[���LQFK�VFUHZV�DQG�����VSOLW�ORFNZDVKHUV
VXSSOLHG�LQ�WKH�DWWDFKLQJ�SDUWV�NLW�

10-32 x 1/2 INCH
#10 LOCKWASHER
#10 FLATWASHER

INSTALL IN TWO PLACES AFTER
PLACING THE WRITING SURFACE
INTO THE CONSOLE.

10-32 x 1/2 INCH
#10 LOCKWASHER
INSTALL IN 6 PLACES

PREPARATION FOR USE,
INSTALLATION 360C3 CONSOLE
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6WHS��� ,QVWDOO�WKH�LQVWUXPHQWV�DV�IROORZV�

D� 8QSDFN�WKH�)UHTXHQF\�6RXUFHV��DQG�LQVWDOO�RQH
LQ�RSHQLQJ�����DQG�WKH�RWKHU�LQ�RSHQLQJ�����RI�WKH
FRQVROH�

E� 3XVK�WKH�6RXUFHV�LQWR�WKH�FRQVROH�XQWLO�WKH\�DUH
IOXVK�ZLWK�WKH�IURQW�RI�WKH�RSHQLQJ��DQG�VHFXUH�XV�
LQJ�WKH�SDQHO�VFUHZV�VXSSOLHG�LQ�WKH�DWWDFKLQJ�
SDUWV�NLW�

F� ,Q�D�OLNH�PDQQHU��LQVWDOO�WKH�7HVW�6HWV������$QD�
O\]HU������DQG�$X[LOLDU\�&RQWURO�0RGXOH������

G� ,QVWDOO�WKH�:ULWLQJ�6XUIDFH�E\�LQVHUWLQJ�LWV�UDLOV
LQWR�WKH�UDLO�JXLGHV�����DQG�SXVKLQJ�LQ�XQWLO�LWV
UHDU�LV�IOXVK�ZLWK�WKH�IURQW�RI�WKH�FRQVROH��

6

360 ACM

P OW E R

6

4

3

1

2

5

PREPARATION FOR USE,
INSTALLATION 360C3 CONSOLE
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6WHS��� 6HFXUH�WKH�LQVWUXPHQWV�DQG�LQVWDOO�WKH�LQWHUFRQQHFW�
LQJ�FDEOHV��DV�IROORZV��

D� ,QVWDOO�WKH�5HWDLQHU�&OLSV�����RQ�WKH�UHDU�RI�WKH
6XSSRUW�%UDFNHWV��'HWDLO�$���6HFXUH�WKH�WKUHH�LQ�
VWUXPHQWV��8VH������.HS�QXWV�DQG����IODWZDVK�
HUV��

E� ,QVWDOO�WKH�LQWHUFRQQHFW�FDEOHV�DV�VKRZQ�DW�OHIW
DQG�LQ�)LJXUHV�����WKURXJK������GHSHQGLQJ�XSRQ
WKH�W\SH�RI�6RXUFH�DQG�7HVW�6HW�XQLWV�\RX�KDYH�
)RU�WHVW�VHW�PRGHOV�����$�DQG������$��FRQQHFW
WKH�����[�$X[LOLDU\�3RZHU�6XSSO\�WR�WKH�UHDU
SDQHO��AUXILIARY POWER INPUT�FRQQHFWRU�

F� 6HFXUH�WKH�:ULWLQJ�6XUIDFH�UDLOV�WR�WKH�WDSSHG
KROH�LQ�HDFK�UDLO�JXLGHV������8VH�WZR�������[�����
LQFK�VFUHZV��WZR�����VSOLW�ORFNZDVKHUV��DQG�WZR
����IODWZDVKHUV�IURP�WKH�DWWDFKLQJ�SDUWV�NLW�

6WHS��� &RPSOHWH�WKH�DVVHPEO\��DV�IROORZV�

D� ,QVWDOO�WKH�VHPLULJLG�5)�FDEOHV�����DQG�����EH�
WZHHQ�WKH�7HVW�6HW��6RXUFH����DQG�6RXUFH����6RPH
PRYHPHQW�WR�DOLJQ�PD\�EH�QHFHVVDU\�

E� /D\�WKH�6WDWLF�0DW�RQWR�WKH�:ULWLQJ�6XUIDFH�

F� 6QDS�WKH�:ULVW�6WUDS�*URXQG�3RUW������WR�WKH
6WDWLF�0DW�

G� 3OXJ�WKH�HQG�RI�WKH�:ULVW�6WUDS�LQWR�WKH�:ULVW
6WUDS�*URXQG�3RUW��

H� &KHFN�WKH�OLQH�YROWDJH�VHWWLQJ�RQ�WKH�UHDU�RI�WKH
$QDO\]HU�DQG�6RXUFH��,I�HLWKHU�GLIIHUV�IURP�WKH
YROWDJH�SUHVHQW�LQ�\RXU�DUHD��UHIHU�WR�SDUDJUDSK���
��IRU�LQVWUXFWLRQV�

∗  Refer to Table 1-2 of 360B VNA Maintenance Manual.

11 9

10

DETAIL A

PREPARATION FOR USE,
INSTALLATION 360C3 CONSOLE
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��� CHANGING THE LINE
VOLTAGE

7KH�1HWZRUN�$QDO\]HU�XQLW�DQG�)UHTXHQF\�6RXUFH�V��FRQWDLQ�D�PRGXOH
WKDW�SHUPLWV�WKH�LQVWUXPHQW�WR�RSHUDWH�RQ�OLQH�YROWDJHV�RI�HLWKHU�����RU
����9DF��3ULRU�WR�OHDYLQJ�WKH�IDFWRU\��WKH�LQVWUXPHQWV�DUH�VHW�WR�WKH
SURSHU�OLQH�YROWDJH��7KH����%�LV�LQWHQGHG�IRU�,QVWDOODWLRQ�&DWHJRU\
�2YHUYROWDJH�&DWHJRU\��,,�RSHUDWLRQ�

1HWZRUN�$QD�
O\]HU

7R�GHWHUPLQH�LI�\RXU�QHWZRUN�DQDO\]HU�LV�FRUUHFWO\
VHW�IRU�OLQH�YROWDJH��FKHFN�LINE SELECTION �VHWWLQJ
�)LJXUH������RQ�UHDU�SDQHO��

)UHTXHQF\
6RXUFH

7R�GHWHUPLQH�LI�\RXU�VRXUFH�LV�FRUUHFWO\�VHW��FKHFN
WKH�LINE SELECTOR�VHWWLQJ�RQ�LWV�UHDU�SDQHO��)LJ�
XUH�������,I�WKH�VHWWLQJ�LV�LQFRUUHFW��XVH�WKH�EHORZ�SUR�
FHGXUH�WR�FKDQJH�LW�

127(
5HIHU�WR�)LJXUH�����IRU�VWHSV�������DQG����EH�

ORZ�

6WHS��� 'LVFRQQHFW�WKH�SRZHU�FRUG�IURP�WKH�YROWDJH�VHOHFWRU
PRGXOH�����DQG�RSHQ�WKH�FRYHU������WR�JDLQ�DFFHVV�WR
WKH�VHOHFWRU�GUXP��)LJXUH�������

6WHS��� 8VLQJ�WKH�H[DPSOH�IRU�����9DF��)LJXUH������DV�D
JXLGH��UHPRYH�DQG�UHLQVWDOO�WKH�GUXP�VR�WKDW�WKH�FRU�
UHFW�YROWDJH�YDOXH�LV�YLVLEOH�LQ�WKH�VORW�ZKHQ�WKH
FRYHU�LV�FORVHG�

6WHS��� $IWHU�FKDQJLQJ�WKH�GUXP��FKHFN�WKDW�WKH�IXVH�LV�FRU�
UHFW�IRU�WKH�OLQH�YROWDJH��)XVH�YDOXHV�DUH�LQGLFDWHG
RQ�WKH�LQVWUXPHQW��

6WHS��� &ORVH�FRYHU�RQ�YROWDJH�VHOHFWRU�PRGXOH�

CHANGING THE
INSTALLATION LINE VOLTAGE

220
110

LINE SELECTION

)LJXUH����� /,1(�6(/(&7,21
6HWWLQJ��1HWZRUN�$QDO\]HU�

22
0V

ac

)LJXUH����� /,1(�6(/(&725
6HWWLQJ��6RXUFH�

2
20

V
ac

1 2

PHASE

LOCK

INPUT

)LJXUH����� /LQH�9ROWDJH�0RGXOH

LINE VOLTAGE SELECTOR MODULE

VOLTAGE 
SELECTOR DRUM

FUSE CAVITY

2
2

0
V

a
c

)LJXUH������ /LQH�9ROWDJH�3&�%RDUG
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��� GPIB SETUP AND
INTERCONNECTION

7KH�QHWZRUN�DQDO\]HU�V\VWHP�SURYLGHV�DXWRPDWHG�PLFURZDYH�PHDVXUH�
PHQWV�YLD�WKH�*3,%��7KH�IROORZLQJ�SDUDJUDSKV�SURYLGH�LQIRUPDWLRQ
DERXW�LQWHUIDFH�FRQQHFWLRQV��FDEOH�UHTXLUHPHQWV��DQG�WKH�DGGUHVVLQJ�RI
WKH�QHWZRUN�DQDO\]HU�

,QWHUIDFH
&RQQHFWRU

,QWHUIDFH�EHWZHHQ�WKH�QHWZRUN�DQDO\]HU�DQG�RWKHU
GHYLFHV�RQ�WKH�*3,%�LV�YLD�D����ZLUH�LQWHUIDFH�FDEOH�
7KLV�FDEOH�XVHV�FRQQHFWRU�VKHOOV�KDYLQJ�WZR�FRQQHF�
WRU�IDFHV��7KHVH�GRXEOH�IDFHG�FRQQHFWRUV�DOORZ�IRU
WKH�SDUDOOHO�FRQQHFWLRQ�RI�WZR�RU�PRUH�FDEOHV�WR�D�VLQ�
JOH�GHYLFH�

&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�LQVWUXPHQWV�RU
���PHWHUV¦ZKLFKHYHU�LV�OHVV�

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

*3,%�,QWHU�
FRQQHFWLRQ�

7KH�RQO\�LQWHUFRQQHFWLRQ�UHTXLUHG�IRU�*3,%�RSHUD�
WLRQ�LV�EHWZHHQ�WKH�QHWZRUN�DQDO\]HU�DQG�WKH�H[WHU�
QDO�FRPSXWHU�FRQWUROOHU��7KLV�LQWHUFRQQHFWLRQ�LV�YLD�D
VWDQGDUG�*3,%�FDEOH��7KH�$15,768�3DUW�QXPEHU
IRU�VXFK�D�FDEOH�LV�������������RU�����������RU���PHWHUV
LQ�OHQJWK���

�&$87,21�

'R�QRW�PDWH�DQ�H[WHUQDO�*3,%�FDEOH�ZLWK
WKH�V\VWHP�EXV��$�FRQQHFWRU�PDUNHG�§���
*3,%¨�LV�SURYLGHG�RQ�WKH����%�IRU�WKLV�XVH
ZLWK�DQ�H[WHUQDO�FRPSXWHU�FRQWUROOHU�

GPIB SETUP
INSTALLATION AND INTERCONNECTION
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*3,%
$GGUHVV�

7KH�QHWZRUN�DQDO\]HU�OHDYHV�WKH�IDFWRU\�SUHVHW�WR�DG�
GUHVV����,I�D�GLIIHUHQW�DGGUHVV�LV�GHVLUHG��LW�FDQ�EH�VHW
IURP�PHQX�*3���$SSHQGL[����

'DWD�'HOLPLW�
LQJ��&5�
&5�/)
6ZLWFK�

'DWD�LV�GHOLPLWHG�RQ�WKH�*3,%�E\�HLWKHU�WKH�FDUULDJH
UHWXUQ��&5��$6&,,�FKDUDFWHU�RU�ERWK�WKH�FDUULDJH�UH�
WXUQ�DQG�OLQH�IHHG��&5�/)��$6&,,�FKDUDFWHUV��:KLFK
FKDUDFWHU�LV�XVHG�GHSHQGV�XSRQ�WKH�UHTXLUHPHQWV�RI
WKH�V\VWHP�FRQWUROOHU��0RVW�PRGHUQ�FRQWUROOHUV�FDQ
XVH�HLWKHU�&5�RU�&5�/)��ZKLOH�PDQ\�ROGHU�FRQWURO�
OHUV�UHTXLUH�RQH�RU�WKH�RWKHU��&RQVXOW�WKH�FRQWUROOHUªV
PDQXDO�IRU�LWV�SDUWLFXODU�UHTXLUHPHQWV��

$V�ZLWK�WKH�DGGUHVV��\RX�FDQ�VHOHFW�ZKLFK�GHOLPLWLQJ
FKDUDFWHU�WR�XVH�IURP�0HQX�*3��

���� PRINTER SETUP AND
INTERCONNECTION

7KH�����91$�LV�HTXLSSHG�ZLWK�D�&HQWURQLFV�LQWHUIDFH�IRU�SDUDOOHO
SULQWHU�VXSSRUW��$SSHQGL[����)LJXUH�$������7KH�����VRIWZDUH�VXSSRUWV
WKH�IROORZLQJ�SULQWHUV�

$15,768�����&�,QNMHW�
+3�4XLHW-HW�RU�7KLQN-HW�
+3�'HVN-HW��'HVN-HW�3OXV��RU�/DVHU-HW�,,
(SVRQ�(;��);��/;��RU�(SVRQ�FRPSDWLEOH�

,I�WKH�$15,768������,QN�-HW�'RW�0DWUL[�SULQWHU¦�ZKLFK�LV�DYDLODEOH
DV�DQ�DFFHVVRU\¦LV�XVHG��DOO�UHDU�SDQHO�02'(�6(/(&7�VZLWFKHV�DUH
VHW�WR�WKH�§�¨�SRVLWLRQ��GRZQ��

���� PREPARATION FOR
STORAGE/SHIPMENT

7KH�IROORZLQJ�SDUDJUDSKV�JLYH�LQVWUXFWLRQV�IRU�SUHSDULQJ�WKH�QHWZRUN
DQDO\]HU�IRU�VWRUDJH�RU�VKLSPHQW�

3UHSDUDWLRQ
IRU�6WRUDJH

3UHSDULQJ�WKH�QHWZRUN�DQDO\]HU�IRU�VWRUDJH�FRQVLVWV
RI�FOHDQLQJ�WKH�XQLWV��SDFNLQJ�WKH�LQVLGH�ZLWK�PRLV�
WXUH�DEVRUELQJ�GHVLFFDQW�FU\VWDOV��DQG�VWRULQJ�WKH
WKHP�LQ�D�WHPSHUDWXUH�HQYLURQPHQW�WKDW�LV�PDLQ�
WDLQHG�EHWZHHQ�¥���DQG�����GHJUHHV�FHQWLJUDGH��¥��
WR������GHJUHHV�)DUHQKHLW��

3UHSDUDWLRQ
IRU�6KLSPHQW

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

PRINTER SETUP
INSTALLATION AND INTERCONNECTION
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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�$15,768�DGGUHVV��7DEOH������DQG
\RXU�UHWXUQ�DGGUHVV�RQ�WKH�FDUWRQ�LQ�RQH�RU�PRUH
SURPLQHQW�ORFDWLRQV��

���� RACK MOUNT
INSTALLATION
(OPTION 1)

7KH�2SWLRQ���5DFN�0RXQW�VLGH�UDLOV�DUH�PRXQWHG�RQ�UHSODFHPHQW�VLGH
SDQHOV�IRU�HDFK�RI�WKH����%�91$�LQVWUXPHQWV��$QDO\]HU��7HVW�6HW��DQG
6LJQDO�6RXUFH���7KH�LQVWDOO�WKLV�NLW��

5HPRYH�WKH�IRXU�IHHW�IURP�WKH�UHDU�SDQHO�
5HPRYH�WKH�VLGH�SDQHOV�
,QVWDOO�WKH�2SWLRQ���VLGH�SDQHOV�
5HSODFH�WKH�IRXU�IHHW��

PREPARATION FOR
INSTALLATION STORAGE/SHIPMENT
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UNITED STATES
ANRITSU COMPANY

685 Jarvis Drive

Morgan Hill, CA 95037-2809

Telephone: (408) 776-8300

FAX: 408-776-1744

ANRITSU COMPANY

10 Kingsbridge Road

Fairfield, NJ 07004

Telephone: (201) 227-8999

FAX: 201-575-0092

AUSTRALIA
ANRITSU PTY. LTD.

Unit 3, 170 Foster Road

Mt Waverley, VIC 3149

Australia

Telephone: 03-9558-8177

Fax: 03-9558-8255

BRAZIL
ANRITSU ELECTRONICA LTDA.

Praia de Botafogo, 440, Sala 2401

CEP22250-040, Rio de Janeiro, RJ, Brasil

Telephone: 021-28-69-141

Fax: 021-53-71-456

CANADA
ANRITSU INSTRUMENTS LTD.

215 Stafford Road, Unit 102

Nepean, Ontario K2H 9C1

Telephone: (613) 828-4090

FAX: (613) 828-5400

CHINA
ANRITSU BEIJING SERVICE

CENTER

Beijing Fortune Building

416W, 5 Dong San Huan Bei Lu

Chaoyang qu

Beijing 100004, China

Telephone: 010-501-7559

FAX: 010-501-7558

FRANCE
ANRITSU S.A

9 Avenue du Quebec

Zone de Courtaboeuf

91951 Les Ulis Cedex

Telephone: 016-44-66-546

FAX: 016-44-61-065

GERMANY
ANRITSU GmbH

Grafenberger Allee 54-56

D-40237 Dusseldorf

Germany

Telephone: 0211-67 97 60

FAX: 0211-68 33 53

INDIA
MEERA AGENCIES (P) LTD.

A-23 Hauz Khas

New Delhi 110 016

Telephone: 011-685-3959

FAX: 011-686-6720

ISRAEL
TECH-CENT, LTD

Haarad St. No. 7, Ramat Haahayal

Tel-Aviv 69701

Telephone: (03) 64-78-563

FAX: (03) 64-78-334

ITALY
ANRITSU Sp.A

Roma Office

Via E. Vittorini, 129

00144 Roma EUR

Telephone: (06) 50-22-666

FAX: (06) 50-22-4252

JAPAN
ANRITSU CORPORATION

1800 Onna Atsugi-shi

Kanagawa-Prf. 243 Japan

Telephone: 0462-23-1111

FAX: 0462-25-8379

KOREA
ANRITSU KOREA (AWK)

#901 Daeo Bldg. 26-5 

Yeoido Dong, Youngdeungpo

Seoul Korea 150 010

Telephone: 02-782-7156

FAX: 02-782-4590

SINGAPORE
ANRITSU (SINGAPORE) PTE LTD

3 Shenton Way #24-03

Shenton House

Singapore 0106

Telephone: 2265206

FAX: 2265207

SOUTH AFRICA
ETESCSA

1st Floor Montrose Place

Waterfall Park

Becker Road

MIDRAND

SOUTH AFRICA

Telephone: 011-315-1366

Fax: 011-315-2175

SWEDEN
ANRITSU AB

Box 247

S-127 25 Skarholmen

Telephone: (08) 74-05-840

FAX: (08) 71-09-960

TAIWAN
ANRITSU CO., LTD.

8F, No. 96, Section 3

Chien Kuo N. Road

Taipei, Taiwan, R.O.C.

Telephone: (02) 515-6050

FAX: (02) 509-5519

UNITED KINGDOM
ANRITSU LTD.

200 Capability Green

Luton, Bedfordshire

LU1 3LU, England

Telephone: 015-82-41-88-53

FAX: 015-82-31-303

7DEOH����� $15,768�6HUYLFH�&HQWHUV�

INSTALLATION ANRITSU
SERVICE CENTERS
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7DEOH�RI�&RQWHQWV

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

��� *(1(5$/�'(6&5,37,21 ��������������������������������������������������������� ���

6LJQDO�6RXUFH ��������������������������������������������������������������������������������� ���
7HVW�6HW ������������������������������������������������������������������������������������������ ���
$QDO\]HU ������������������������������������������������������������������������������������������ ���

��� 1(7:25.�$1$/<=(56 ������������������������������������������������������������ ���

6FDODU�$QDO\]HU�&RPSDULVRQ ��������������������������������������������������������� ���
9HFWRU�1HWZRUN�$QDO\]HU�%DVLFV ��������������������������������������������������� ���
1HWZRUN�$QDO\]HU�0HDVXUHPHQWV ������������������������������������������������ ���
0HDVXUHPHQW�(UURU�&RUUHFWLRQ �������������������������������������������������������
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Chapter 3
Network Analyzers, 
A Primer

��� INTRODUCTION 7KLV�VHFWLRQ�SURYLGHV�IURQW��FRQWURO��SDQHO�RSHUDWLQJ�DQG�PHDVXUHPHQW
DSSOLFDWLRQ�LQIRUPDWLRQ�DQG�GDWD��,W�LQFOXGHV�GLVFXVVLRQV�RQ�WKH�IROORZ�
LQJ�WRSLFV�

System description
General discussion about network analyzers
Basic measurements and how to make them
Error correction
General discussion on test sets

��� GENERAL DESCRIPTION 7KH�0RGHO����%�9HFWRU�1HWZRUN�$QDO\]HU�6\VWHP�PHDVXUHV�WKH�PDJ�
QLWXGH�DQG�SKDVH�FKDUDFWHULVWLFV�RI�QHWZRUNV��DPSOLILHUV��DWWHQXDWRUV�
DQG�DQWHQQDV��,W�FRPSDUHV�WKH�LQFLGHQW�VLJQDO�WKDW�OHDYHV�WKH�DQDO\]HU
ZLWK�HLWKHU�WKH�VLJQDO�WKDW�LV�WUDQVPLWWHG�WKURXJK�WKH�WHVW�GHYLFH�RU�WKH
VLJQDO�WKDW�LV�UHIOHFWHG�IURP�LWV�LQSXW��)LJXUHV�����DQG�����LOOXVWUDWH�WKH
W\SHV�RI�PHDVXUHPHQWV�WKDW�WKH����%�FDQ�PDNH�

TRANSMITTEDINCIDENT
TEST

DEVICE

Gain (dB)
Insertion Loss (dB)
Insertion Phase (degrees)
Transmission Coefficients (S12, S21)
Separation of Transmission
  Components (Real and Imaginary)
Electrical Length (m)
Electrical Delay (s)
Deviation from Linear Phase (degrees)
Group Delay (s)

)LJXUH����� 7UDQVPLVVLRQ�0HDVXUHPHQWV
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7KH����%�LV�D�VHOI�FRQWDLQHG��IXOO\�LQWHJUDWHG�PHDVXUHPHQW�V\VWHP
WKDW�LQFOXGHV�DQ�RSWLRQDO�WLPH�GRPDLQ�FDSDELOLW\��7KH�V\VWHP�KDUG�
ZDUH�FRQVLVWV�RI�WKH�IROORZLQJ��

Analyzer 
Test set (auto reversing, active device, or millimeter wave) 
Signal source 
Precision components required for calibration and performance veri-
fication. 

7KH����%�V\VWHP�LQVWUXPHQWV�SHUIRUP�WKH�IROORZLQJ�IXQFWLRQV�

6LJQDO�6RXUFH 7KLV�LQVWUXPHQW�SURYLGHV�WKH�VWLPXOXV�WR�WKH�GHYLFH
XQGHU�WHVW��'87���7KH�IUHTXHQF\�UDQJH�RI�WKH�VRXUFH
DQG�WHVW�VHW�HVWDEOLVK�WKH�IUHTXHQF\�UDQJH�RI�WKH�V\V�
WHP���7KH�VLJQDO�VRXUFH�QRUPDOO\�SURYLGHV�WZR�IUH�
TXHQF\�UDQJHV�����0+]�WR����*+]�DQG����0+]�WR
���*+]��7KH�IUHTXHQF\�VWDELOLW\�RI�WKH�VRXUFH�LV�DQ
LPSRUWDQW�IDFWRU�LQ�WKH�DFFXUDF\��HVSHFLDOO\�SKDVH�DF�
FXUDF\��RI�WKH�QHWZRUN�DQDO\]HU���+HQFH��WKH����%�DO�
ZD\V�SKDVH�ORFNV�WKH�VRXUFH�WR�DQ�LQWHUQDO����0+]
FU\VWDO�UHIHUHQFH�

7HVW�6HW 7KH�WHVW�VHW�URXWHV�WKH�VWLPXOXV�VLJQDO�WR�WKH�'87
DQG�VDPSOHV�WKH�LQFLGHQW��UHIOHFWHG��DQG�WUDQVPLWWHG
VLJQDOV��7KH�W\SH�RI�WHVW�SRUW�FRQQHFWRU�XVHG�LV�LPSRU�
WDQW��DV�LV�WKH�§$XWR�5HYHUVLQJ¨�IHDWXUH��$XWR�5HYHUV�
LQJ�PHDQV�WKDW�LW�DSSOLHV�WKH�PHDVXUHPHQW�VLJQDO�LQ
ERWK�WKH�IRUZDUG�DQG�UHYHUVH�GLUHFWLRQ��7KH�GLUHFWLRQ
LV�UHYHUVHG�DXWRPDWLFDOO\��7KLV�VDYHV�\RX�IURP�KDY�
LQJ�WR�UHYHUVH�WKH�WHVW�GHYLFH�SK\VLFDOO\�WR�PHDVXUH
DOO�IRXU�VFDWWHULQJ�SDUDPHWHUV��6�SDUDPHWHUV���)UH�
TXHQF\�FRQYHUVLRQ���VW���QG��DQG��UG�,)V��RFFXUV�LQ
WKH�WHVW�VHW�

REFLECTED

INCIDENT

TERMINATION

TEST
DEVICE

Return Loss (dB)
Reflection Coefficients (S11, S22)
Reflection Coefficients vs Distance
  (Fourier Transform)
Impedance (R + j X)
SWR

)LJXUH����� 5HIOHFWLRQ�0HDVXUHPHQWV

NETWORK ANALYZERS,
A PRIMER GENERAL DESCRIPTION
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$QDO\]HU 7KH�DQDO\]HU�UHFHLYHV�DQG�LQWHUSUHWV�WKH��UG�,)�VLJ�
QDO�IRU�SKDVH�DQG�PDJQLWXGH�GDWD���,W�WKHQ�GLVSOD\V
WKH�UHVXOWV�RI�WKLV�DQDO\VLV�RQ�D�ODUJH������PP�������
LQFK��GLDJRQDO�FRORU�GLVSOD\��7KLV�GLVSOD\�FDQ�VKRZ
DOO�IRXU�6�SDUDPHWHUV�VLPXOWDQHRXVO\��,Q�DGGLWLRQ�WR
WKH�LQVWDOOHG�GLVSOD\��\RX�FDQ�DOVR�YLHZ�WKH�PHDVXUH�
PHQW�UHVXOWV�RQ�DQ�H[WHUQDO�FRORU�PRQLWRU�

��� NETWORK ANALYZERS :H�ZLOO�EHJLQ�WKLV�GLVFXVVLRQ�ZLWK�D�VXEMHFW�IDPLOLDU�WR�PRVW�$15,768
FXVWRPHUV���VFDODU�QHWZRUN�DQDO\VLV��$IWHU�VKRZLQJ�FRPSDULVRQV��ZH
ZLOO�SURFHHG�WR�WKH�IXQGDPHQWDOV�RI�QHWZRUN�DQDO\]HU�WHUPLQRORJ\�DQG
WHFKQLTXHV��7KLV�GLVFXVVLRQ�VHUYHV�DV�DQ�LQWURGXFWLRQ�WR�WRSLFV�SUH�
VHQWHG�LQ�JUHDWHU�GHWDLO�ODWHU�LQ�WKLV�VHFWLRQ��7KLV�GLVFXVVLRQ�ZLOO�WRXFK
RQ�QHZ�FRQFHSWV�WKDW�LQFOXGH�WKH�IROORZLQJ�

Reference Delay
S-Parameters: what they are and how they are displayed
Complex Impedance and Smith Charts

6FDODU�$QD�
O\]HU�&RP�
SDULVRQ

1HWZRUN�$QDO\]HUV�GR�HYHU\WKLQJ�WKDW�VFDODU�DQDO\]�
HUV�GR�H[FHSW�GLVSOD\�DEVROXWH�SRZHU��,Q�DGGLWLRQ�
WKH\�DGG�WKH�DELOLW\�WR�PHDVXUH�WKH�SKDVH�FKDUDF�
WHULVWLFV�RI�PLFURZDYH�GHYLFHV�DQG�DOORZ�JUHDWHU�G\�
QDPLF�UDQJH��

,I�DOO�D�1HWZRUN�$QDO\]HU�DGGHG�ZDV�WKH�FDSDELOLW\
IRU�PHDVXULQJ�SKDVH�FKDUDFWHULVWLFV��LWV�XVHIXOQHVV
ZRXOG�EH�OLPLWHG��:KLOH�SKDVH�PHDVXUHPHQWV�DUH�LP�
SRUWDQW�LQ�WKHPVHOYHV��LW�LV�WKH�DYDLODELOLW\�RI�WKLV
SKDVH�LQIRUPDWLRQ�WKDW�XQORFNV�PDQ\�QHZ�IHDWXUHV
IRU�FRPSOH[�PHDVXUHPHQWV���7KHVH�IHDWXUHV�LQFOXGH
6PLWK�&KDUWV��7LPH�'RPDLQ��DQG�*URXS�'HOD\�
3KDVH�LQIRUPDWLRQ�DOVR�DOORZV�JUHDWHU�DFFXUDF\
WKURXJK�YHFWRU�HUURU�FRUUHFWLRQ�RI�WKH�PHDVXUHG�VLJ�
QDO�

)LUVW��OHW�XV�ORRN�DW�VFDODU�QHWZRUN�DQDO\]HUV
�61$V���61$V�PHDVXUH�PLFURZDYH�VLJQDOV�E\�FRQ�
YHUWLQJ�WKHP�WR�D�'&�YROWDJH�XVLQJ�D�GLRGH�GHWHFWRU
�)LJXUH�������7KLV�'&�YROWDJH�LV�SURSRUWLRQDO�WR�WKH
PDJQLWXGH�RI�WKH�LQFRPLQJ�VLJQDO��7KH�GHWHFWLRQ
SURFHVV��KRZHYHU��LJQRUHV�DQ\�LQIRUPDWLRQ�UHJDUGLQJ
WKH�SKDVH�RI�WKH�PLFURZDYH�VLJQDO�

,Q�D�QHWZRUN�DQDO\]HU�DFFHVV�LV�QHHGHG�WR�ERWK�WKH
PDJQLWXGH�DQG�SKDVH�RI�D�PLFURZDYH�VLJQDO��7KHUH
DUH�VHYHUDO�GLIIHUHQW�ZD\V�WR�SHUIRUP�WKH�PHDVXUH�
PHQW��7KH�PHWKRG�$15,768�HPSOR\V��FDOOHG�+DU�
PRQLF�6DPSOLQJ�RU�+DUPRQLF�0L[LQJ��LV�WR�GRZQ�FRQ�

SCALAR NETWORK ANALYZERS

MICROWAVE
SIGNAL

MICROWAVE
DETECTOR

DETECTOR
OUTPUT

VOLTAGE

DETECTOR OUTPUT VOLTAGE IS PROPORTIONAL
TO SIGNAL AMPLITUDE.

)LJXUH����� 6FDODU�DQDO\]HU
GHWHFWLRQ

NETWORK ANALYZERS, 
A PRIMER NETWORK ANALYZERS
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YHUW�WKH�VLJQDO�WR�D�ORZHU�LQWHUPHGLDWH�IUHTXHQF\
�,)���7KLV�VLJQDO�FDQ�WKHQ�EH�PHDVXUHG�GLUHFWO\�E\�D
WXQHG�UHFHLYHU��7KH�WXQHG�UHFHLYHU�DSSURDFK�JLYHV
WKH�V\VWHP�JUHDWHU�G\QDPLF�UDQJH��7KH�V\VWHP�LV
DOVR�PXFK�OHVV�VHQVLWLYH�WR�LQWHUIHULQJ�VLJQDOV��LQFOXG�
LQJ�KDUPRQLFV�

9HFWRU
1HWZRUN�$QD�
O\]HU�%DVLFV

7KH�QHWZRUN�DQDO\]HU�LV�D�WXQHG�UHFHLYHU��)LJXUH���
����7KH�PLFURZDYH�VLJQDO�LV�GRZQ�FRQYHUWHG�LQWR�WKH
SDVVEDQG�RI�WKH�,)��7R�PHDVXUH�WKH�SKDVH�RI�WKLV�VLJ�
QDO��ZH�PXVW�KDYH�D�UHIHUHQFH�WR�FRPSDUH�LW�ZLWK���,I
WKH�SKDVH�RI�D�VLJQDO�LV����GHJUHHV��LW�LV����GHJUHHV
GLIIHUHQW�IURP�WKH�UHIHUHQFH�VLJQDO��)LJXUH�������7KH
QHWZRUN�DQDO\]HU�ZRXOG�UHDG�WKLV�DV�¥���GHJUHHV��
VLQFH�WKH�WHVW�VLJQDO�LV�GHOD\HG�E\����GHJUHHV�ZLWK�UH�
VSHFW�WR�WKH�UHIHUHQFH�VLJQDO�

7KLV�SKDVH�UHIHUHQFH�FDQ�EH�REWDLQHG�E\�VSOLWWLQJ�RII
VRPH�RI�WKH�PLFURZDYH�VLJQDO�EHIRUH�WKH�PHDVXUH�
PHQW��)LJXUH�������

7KH�SKDVH�RI�WKH�PLFURZDYH�VLJQDO�DIWHU�LW�KDV
SDVVHG�WKURXJK�WKH�GHYLFH�XQGHU�WHVW��'87��LV�WKHQ
FRPSDUHG�ZLWK�WKH�UHIHUHQFH�VLJQDO���$�QHWZRUN�DQD�
O\]HU�WHVW�VHW�DXWRPDWLFDOO\�VDPSOHV�WKH�UHIHUHQFH
VLJQDO��VR�QR�H[WHUQDO�KDUGZDUH�LV�QHHGHG�

/HW�XV�FRQVLGHU�IRU�D�PRPHQW�WKDW�\RX�UHPRYH�WKH
'87�DQG�VXEVWLWXWH�D�OHQJWK�RI�WUDQVPLVVLRQ�OLQH
�)LJXUH�������1RWH�WKDW�WKH�SDWK�OHQJWK�RI�WKH�WHVW�VLJ�
QDO�LV�ORQJHU�WKDQ�WKDW�RI�WKH�UHIHUHQFH�VLJQDO���1RZ
OHW�XV�VHH�KRZ�WKLV�DIIHFWV�RXU�PHDVXUHPHQW�

DUT

PHASE
DETECTOR

REFERENCE
SIGNAL

SPLITTER

TEST
SIGNAL

MICROWAVE
SOURCE

)LJXUH����� 6SOLWWLQJ�WKH�PLFURZDYH�VLJQDO

MICROWAVE
SIGNAL

TUNABLE
LOCAL
OSCILLATOR

INTERMEDIATE
FREQUENCY (IF)

GREATER DYNAMIC RANGE

LESS SENSITIVITY TO INTERFERING SIGNALS

A NETWORK ANALYZER IS A TUNED RECEIVER

)LJXUH����� 1HWZRUN�DQDO\]HU�LV�D
WXQHG�UHFHLYHU

PHASE MEASUREMENT

TIME

TEST
SIGNAL

REFERENCE
SIGNAL

90

)LJXUH����� 6LJQDOV�ZLWK�D����GH�
JUHHV�SKDVH�GLIIHUHQFH

REFERENCE
SIGNAL

SPLITTER

TEST
SIGNAL

MICROWAVE
SOURCE

LONGER
PATH

LENGTH

PHASE
DETECTOR

)LJXUH����� 6SOLW�VLJQDO�ZKHUH�D
OHQJWK�RI�OLQH�UHSODFHV�WKH�'87

NETWORK ANALYZERS,
A PRIMER NETWORK ANALYZERS
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$VVXPH�WKDW�ZH�DUH�PDNLQJ�D�PHDVXUHPHQW�DW
��*+]�DQG�WKDW�WKH�GLIIHUHQFH�LQ�SDWK�OHQJWK�EH�
WZHHQ�WKH�WZR�VLJQDOV�LV�H[DFWO\���ZDYHOHQJWK��7KLV
PHDQV�WKDW�WHVW�VLJQDO�LV�ODJJLQJ�WKH�UHIHUHQFH�VLJQDO
E\�����GHJUHHV��)LJXUH�������:H�FDQQRW�UHDOO\�WHOO�WKH
GLIIHUHQFH�EHWZHHQ�RQH�VLQH�ZDYH�PD[LPD�DQG�WKH
QH[W��WKH\�DUH�DOO�LGHQWLFDO���VR�WKH�QHWZRUN�DQDO\]HU
ZRXOG�PHDVXUH�D�SKDVH�GLIIHUHQFH�RI���GHJUHHV�

1RZ�FRQVLGHU�WKDW�ZH�PDNH�WKLV�VDPH�PHDVXUHPHQW
DW�����*+]��7KH�IUHTXHQF\�LV�KLJKHU�E\����SHUFHQW�VR
WKHUHIRUH�WKH�ZDYHOHQJWK�LV�VKRUWHU�E\����SHUFHQW�
7KH�WHVW�VLJQDO�SDWK�OHQJWK�LV�QRZ�����ZDYHOHQJWK
ORQJHU�WKDQ�WKDW�RI�WKH�UHIHUHQFH�VLJQDO��)LJXUH������
7KLV�WHVW�VLJQDO�LV�

1.1 X 360 = 396 degrees.

7KLV�LV����GHJUHHV�GLIIHUHQW�IURP�WKH�SKDVH�PHDVXUH�
PHQW�DW���*+]��7KH�QHWZRUN�DQDO\]HU�ZLOO�GLVSOD\
WKLV�SKDVH�GLIIHUHQFH�DV�¥���GHJUHHV�

7KH�WHVW�VLJQDO�DW�����*+]�LV�GHOD\HG�E\����GHJUHHV
PRUH�WKDQ�WKH�WHVW�VLJQDO�DW���*+]�

<RX�FDQ�VHH�WKDW�LI�WKH�PHDVXUHPHQW�IUHTXHQF\�LV
����*+]��ZH�ZLOO�JHW�D�UHDGLQJ�RI�¥���GHJUHHV��¥���
GHJUHHV�IRU�����*+]��HWF��)LJXUH��������7KHUH�LV�DQ
HOHFWULFDO�GHOD\�EHWZHHQ�WKH�UHIHUHQFH�DQG�WHVW�VLJ�
QDOV��)RU�WKLV�GHOD\�ZH�ZLOO�XVH�WKH�FRPPRQ�LQGXVWU\
WHUP�RI�UHIHUHQFH�GHOD\��<RX�DOVR�PD\�KHDU�LW�FDOOHG
SKDVH�GHOD\��,Q�ROGHU�QHWZRUN�DQDO\]HUV�\RX�KDG�WR
HTXDOL]H�WKH�OHQJWK�RI�WKH�UHIHUHQFH�DUP�ZLWK�WKDW�RI
WKH�WHVW�DUP�WR�PDNH�DQ�DSSURSULDWH�PHDVXUHPHQW
RI�SKDVH�YV�IUHTXHQF\�

7R�PHDVXUH�SKDVH�RQ�D�'87��ZH�ZDQW�WR�UHPRYH�WKLV
SKDVH�FKDQJH�YV�IUHTXHQF\�GXH�WR�FKDQJHV�LQ�WKH
HOHFWULFDO�OHQJWK��7KLV�ZLOO�DOORZ�XV�WR�YLHZ�WKH�DF�
WXDO�SKDVH�FKDUDFWHULVWLFV��7KHVH�FKDUDFWHULVWLFV�PD\
EH�PXFK�VPDOOHU�WKDQ�WKH�SKDVH�FKDQJH�GXH�WR�HOHF�
WULFDO�OHQJWK�GLIIHUHQFH�

REFERENCE
SIGNAL

SPLITTER

TEST
SIGNAL

MICROWAVE
SOURCE

PHASE
DETECTOR

LONGER BY
ONE WAVELENGTH

LENGTH (360 degrees)

)LJXUH����� 6SOLW�VLJQDO�ZKHUH
SDWK�OHQJWK�GLIIHUV�E\�H[DFWO\�RQH
ZDYHOHQJWK

REFERENCE
SIGNAL

SPLITTER

TEST
SIGNAL

MICROWAVE
SOURCE

SAME PATH
LENGTH -BUT-
WAVELENGTH

IS NOW SHORTER

1.1 WAVELENGTHS = 396 degrees

PHASE
DETECTOR

)LJXUH����� 6SOLW�VLJQDO�ZKHUH
SDWK�OHQJWK�LV�ORQJHU��WKDQ�RQH�ZDYH�
OHQJWK

+180

+90

0

-90

-180

1.1 1.2 1.3 1.4 FREQUENCY,
GHz

M
E

A
S

U
R

E
D

 P
H

A
S

E

)LJXUH������ (OHFWULFDO�'HOD\

NETWORK ANALYZERS, 
A PRIMER NETWORK ANALYZERS
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7KHUH�DUH�WZR�ZD\V�RI�DFFRPSOLVKLQJ�WKLV���7KH�PRVW
REYLRXV�ZD\�LV�WR�LQVHUW�D�OHQJWK�RI�OLQH�LQWR�WKH�UHIHU�
HQFH�VLJQDO�SDWK�WR�PDNH�ERWK�SDWKV�RI�HTXDO�OHQJWK
�)LJXUH��������:LWK�SHUIHFW�WUDQVPLVVLRQ�OLQHV�DQG�D
SHUIHFW�VSOLWWHU��ZH�ZRXOG�WKHQ�PHDVXUH�D�FRQVWDQW
SKDVH�DV�ZH�FKDQJH�WKH�IUHTXHQF\��7KH�SUREOHP�XV�
LQJ�WKLV�DSSURDFK�LV�WKDW�ZH�PXVW�FKDQJH�WKH�OLQH
OHQJWK�ZLWK�HDFK�PHDVXUHPHQW�VHWXS�

$QRWKHU�DSSURDFK�LV�WR�KDQGOH�WKH�SDWK�OHQJWK�GLIIHU�
HQFH�LQ�VRIWZDUH���)LJXUH������GLVSOD\V�WKH�SKDVH�YV�
IUHTXHQF\�RI�D�GHYLFH��7KLV�GHYLFH�KDV�GLIIHUHQW
HIIHFWV�RQ�WKH�RXWSXW�SKDVH�DW�GLIIHUHQW�IUHTXHQFLHV�
%HFDXVH�RI�WKHVH�GLIIHUHQFHV��ZH�GR�QRW�KDYH�D�SHU�
IHFWO\�OLQHDU�SKDVH�UHVSRQVH��:H�FDQ�HDVLO\�GHWHFW
WKLV�SKDVH�GHYLDWLRQ�E\�FRPSHQVDWLQJ�IRU�WKH�OLQHDU
SKDVH��7KH�VL]H�RI�WKH�SKDVH�GLIIHUHQFH�LQFUHDVHV�OLQH�
DUO\�ZLWK�IUHTXHQF\�VR�ZH�FDQ�PRGLI\�WKH�SKDVH�GLV�
SOD\�WR�HOLPLQDWH�WKLV�GHOD\�

7KH����%�RIIHUV�DXWRPDWLF�UHIHUHQFH�GHOD\
FRPSHQVDWLRQ�ZLWK�WKH�SXVK�RI�D�EXWWRQ��)LJXUH�����
VKRZV�WKH�UHVXOWDQW�PHDVXUHPHQW�ZKHQ�ZH
FRPSHQVDWH�SDWK�OHQJWK��,Q�D�V\VWHP�DSSOLFDWLRQ�\RX
FDQ�XVXDOO\�FRUUHFW�IRU�OHQJWK�GLIIHUHQFHV��KRZHYHU�
WKH�UHVLGXDO�SKDVH�FKDUDFWHULVWLFV�DUH�FULWLFDO�

PHASE
DETECTOR

REFERENCE
SIGNAL

SPLITTER

TEST
SIGNAL

MICROWAVE
SOURCE

BOTH LINE
LENGTHS

NOW EQUAL

)LJXUH������ 6SOLW�VLJQDO�ZKHUH�SDWKV�DUH�RI�HTXDO�OHQJWK�

+180

+90

0

-90

-180

1.1 1.2 1.3 1.4 FREQUENCY,
GHz

M
E

A
S

U
R

E
D

 P
H

A
S

E

SUBTRACT LINEAR
PHASE FROM
MEASURED PHASE

)LJXUH������ 3KDVH�GLIIHUHQFH
LQFUHDVHV�OLQHDUO\�ZLWK�IUHTXHQF\

0
1.1

1.2

1.3 1.4
FREQUENCY,
GHz

+2

+1

-1

-2

R
E

S
U

LT
A

N
T 

P
H

A
S

E

)LJXUH������ 5HVXOWDQW�SKDVH
ZLWK�SDWK�OHQJWK�FRPSHQVDWLRQ�LQ
SODFH

NETWORK ANALYZERS,
A PRIMER NETWORK ANALYZERS
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1HWZRUN�$QD�
O\]HU�0HDV�
XUHPHQWV

1RZ�OHW�XV�FRQVLGHU�PHDVXULQJ�WKH�'87��&RQVLGHU�D
WZR�SRUW�GHYLFH��WKDW�LV��D�GHYLFH�ZLWK�D�FRQQHFWRU�RQ
HDFK�HQG��:KDW�PHDVXUHPHQWV�ZRXOG�EH�RI�LQWHUHVW"

)LUVW��ZH�FRXOG�PHDVXUH�WKH�UHIOHFWLRQ�FKDUDFWHULVWLFV
DW�HLWKHU�HQG�ZLWK�WKH�RWKHU�HQG�WHUPLQDWHG�LQWR���
RKPV��,I�ZH�GHVLJQDWH�RQH�HQG�DV�WKH�QRUPDO�SODFH
IRU�WKH�LQSXW�WKDW�JLYHV�D�UHIHUHQFH��:H�FDQ�WKHQ�GH�
ILQH�WKH�UHIOHFWLRQ�FKDUDFWHULVWLFV�IURP�WKH�UHIHUHQFH
HQG�DV�IRUZDUG�UHIOHFWLRQ��DQG�WKRVH�IURP�WKH�RWKHU
HQG�DV�UHYHUVH�UHIOHFWLRQ��)LJXUH��������

6HFRQG��ZH�FDQ�PHDVXUH�WKH�IRUZDUG�DQG�UHYHUVH
WUDQVPLVVLRQ�FKDUDFWHULVWLFV��+RZHYHU��LQVWHDG�RI
VD\LQJ�§IRUZDUG�¨�§UHYHUVH�¨�§UHIOHFWLRQ�¨�DQG�§WUDQV�
PLVVLRQ¨�DOO�WKH�WLPH��ZH�XVH�D�VKRUWKDQG��7KDW�LV�DOO
WKDW�6�3DUDPHWHUV�DUH��D�VKRUWKDQG���7KH�§6¨�VWDQGV
IRU�VFDWWHULQJ��7KH�ILUVW�QXPEHU�LV�WKH�SRUW�WKDW�WKH
VLJQDO�LV�OHDYLQJ��ZKLOH�WKH�VHFRQG�LV�WKH�SRUW�WKDW
WKH�VLJQDO�LV�EHLQJ�LQMHFWHG�LQWR���6����WKHUHIRUH��LV
WKH�VLJQDO�OHDYLQJ�SRUW���UHODWLYH�WR�WKH�VLJQDO�EHLQJ
LQMHFWHG�LQWR�SRUW����7KH�IRXU�VFDWWHULQJ�SDUDPHWHUV
�)LJXUH�������

6���)RUZDUG�5HIOHFWLRQ
6���)RUZDUG�7UDQVPLVVLRQ
6���5HYHUVH�5HIOHFWLRQ
6���5HYHUVH�7UDQVPLVVLRQ

6�3DUDPHWHUV�FDQ�EH�GLVSOD\HG�LQ�PDQ\�ZD\V��$
6�SDUDPHWHU�FRQVLVWV�RI�D�PDJQLWXGH�DQG�D�SKDVH�
:H�FDQ�GLVSOD\�WKH�PDJQLWXGH�LQ�G%��MXVW�OLNH�D�VFD�
ODU�QHWZRUN�DQDO\]HU��:H�RIWHQ�FDOO�WKLV�WHUP�ORJ
PDJQLWXGH�

:H�FDQ�GLVSOD\�SKDVH�DV�§OLQHDU�SKDVH¨��)LJXUH���
������$V�GLVFXVVHG�HDUOLHU��ZH�FDQªW�WHOO�WKH�GLIIHUHQFH
EHWZHHQ�RQH�F\FOH�DQG�WKH�QH[W��7KHUHIRUH��DIWHU�JR�
LQJ�WKURXJK�����GHJUHHV�ZH�DUH�EDFN�WR�ZKHUH�ZH�EH�
JDQ��:H�FDQ�GLVSOD\�WKH�PHDVXUHPHQW�IURP�¥����WR
�����GHJUHHV��7KH�¥����WR������DSSURDFK�LV�PRUH
FRPPRQ��,W�NHHSV�WKH�GLVSOD\�GLVFRQWLQXLW\�UHPRYHG
IURP�WKH�LPSRUWDQW���GHJUHH�DUHD�XVHG�DV�WKH�SKDVH
UHIHUHQFH�

FORWARD
REFLECTION

REVERSE
REFLECTION

PORT 1 PORT 2

DUT

)LJXUH������ )RUZDUG�DQG�UHYHUVH
PHDVXUHPHQWV

S12 REVERSE TRANSMISSION

PORT 1 PORT 2

S11 FORWARD
REFLECTION

S22 REVERSE
REFLECTION

S21 FORWARD TRANSMISSION

DUT

)LJXUH������ 6�3DUDPHWHUV�

+180

0

-180

P
H

A
S

E

FREQUENCY

)LJXUH������ /LQHDU�SKDVH�ZLWK�IUH�
TXHQF\�ZDYHIRUP

NETWORK ANALYZERS, 
A PRIMER NETWORK ANALYZERS
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7KHUH�DUH�VHYHUDO�ZD\V�LQ�ZKLFK�DOO�WKH�LQIRUPDWLRQ
FDQ�EH�GLVSOD\HG�RQ�RQH�WUDFH��2QH�PHWKRG�LV�D�SRODU
GLVSOD\��)LJXUH��������7KH�UDGLDO�SDUDPHWHU��GLV�
WDQFH�IURP�WKH�FHQWHU��LV�PDJQLWXGH��7KH�URWDWLRQ
DURXQG�WKH�FLUFOH�LV�SKDVH��:H�VRPHWLPHV�XVH�SRODU
GLVSOD\V�WR�YLHZ�WUDQVPLVVLRQ�PHDVXUHPHQWV��HVSH�
FLDOO\�RQ�FDVFDGHG�GHYLFHV��GHYLFHV�LQ�VHULHV���7KH
WUDQVPLVVLRQ�UHVXOW�LV�WKH�DGGLWLRQ�RI�WKH�SKDVH�DQG
ORJ�PDJQLWXGH��G%��LQIRUPDWLRQ�RI�HDFK�GHYLFHªV�SR�
ODU�GLVSOD\�

$V�ZH�KDYH�GLVFXVVHG��WKH�VLJQDO�UHIOHFWHG�IURP�D
'87�KDV�ERWK�PDJQLWXGH�DQG�SKDVH��7KLV�LV�EHFDXVH
WKH�LPSHGDQFH�RI�WKH�GHYLFH�KDV�ERWK�D�UHVLVWLYH�DQG
D�UHDFWLYH�WHUP�RI�WKH�IRUP�U�M[��:H�UHIHU�WR�WKH�U�DV
WKH�UHDO�RU�UHVLVWLYH�WHUP��ZKLOH�ZH�FDOO�[�WKH�LPDJL�
QDU\�RU�UHDFWLYH�WHUP��7KH�M��ZKLFK�ZH�VRPHWLPHV�GH�
QRWH�DV�L��LV�DQ�LPDJLQDU\�QXPEHU��,W�LV�WKH�VTXDUH
URRW�RI�¥���,I�[�LV�SRVLWLYH��WKH�LPSHGDQFH�LV�LQGXF�
WLYH��LI�[�LV�QHJDWLYH�WKH�LPSHGDQFH�LV�FDSDFLWLYH�

7KH�VL]H�DQG�SRODULW\�RI�WKH�UHDFWLYH�FRPSRQHQW�[�LV
LPSRUWDQW�LQ�LPSHGDQFH�PDWFKLQJ��7KH�EHVW�PDWFK
WR�D�FRPSOH[�LPSHGDQFH�LV�WKH�FRPSOH[�FRQMXJDWH�
7KLV�FRPSOH[�VRXQGLQJ�WHUP�VLPSO\�PHDQV�DQ�LPSHG�
DQFH�ZLWK�WKH�VDPH�YDOXH�RI�U�DQG�[��EXW�ZLWK�[�RI�RS�
SRVLWH�SRODULW\��7KLV�WHUP�LV�EHVW�DQDO\]HG�XVLQJ�D
6PLWK�&KDUW��)LJXUH��������ZKLFK�LV�D�SORW�RI�U�DQG�[��

7R�GLVSOD\�DOO�WKH�LQIRUPDWLRQ�RQ�D�VLQJOH
6�3DUDPHWHU�UHTXLUHV�RQH�RU�WZR�WUDFHV��GHSHQGLQJ
XSRQ�IRUPDW�ZH�ZDQW��$�YHU\�FRPPRQ�UHTXLUHPHQW
LV�WR�YLHZ�IRUZDUG�UHIOHFWLRQ�RQ�D�6PLWK�&KDUW��RQH
WUDFH��ZKLOH�REVHUYLQJ�IRUZDUG�WUDQVPLVVLRQ�LQ�/RJ
0DJQLWXGH�DQG�3KDVH��WZR�WUDFHV���/HW�XV�VHH�KRZ�WR
DFFRPSOLVK�WKLV�RQ�WKH����%�

7KH����%�KDV�IRXU�FKDQQHOV��(DFK�FKDQQHO�FDQ�GLV�
SOD\�D�FRPSOHWH�6�3DUDPHWHU�LQ�DQ\�IRUPDW�RQ�HLWKHU
RQH�RU�WZR�WUDFHV��$OO�IRXU�6�3DUDPHWHUV�FDQ�EH�VHHQ
VLPXOWDQHRXVO\�LQ�DQ\�GHVLUHG�IRUPDW��$�WRWDO�RI
HLJKW�WUDFHV�FDQ�EH�YLHZHG�DW�WKH�VDPH�WLPH��:KLOH
WKLV�LV�D�ORW�RI�LQIRUPDWLRQ�WR�GLJHVW��WKH����%ªV�ODUJH
FRORU�GLVSOD\�PDNHV�UHFRJQL]LQJ�DQG�DQDO\]LQJ�WKH
GDWD�VXUSULVLQJO\�HDV\�

-90

180

90

0

POLAR DISPLAY

)LJXUH������ 3RODU�GLVSOD\

50

INDUCTIVE

CAPACITIVE

SMITH CHART

Ω

)LJXUH������ 6PLWK�FKDUW

NETWORK ANALYZERS,
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$QRWKHU�LPSRUWDQW�SDUDPHWHU�ZH�FDQ�PHDVXUH�ZKHQ
SKDVH�LQIRUPDWLRQ�LV�DYDLODEOH�LV�JURXS�GHOD\��,Q�OLQ�
HDU�GHYLFHV��WKH�SKDVH�FKDQJH�WKURXJK�WKH�'87�LV
OLQHDU�ZLWK�IUHTXHQF\��7KXV��GRXEOLQJ�WKH�IUHTXHQF\
DOVR�GRXEOH�WKH�SKDVH�FKDQJH��$Q�LPSRUWDQW�PHDV�
XUHPHQW��HVSHFLDOO\�IRU�FRPPXQLFDWLRQV�V\VWHP�XV�
HUV��LV�WKH�UDWH�RI�FKDQJH�RI�SKDVH�YV�IUHTXHQF\
�JURXS�GHOD\���,I�WKH�UDWH�RI�SKDVH�FKDQJH�YV�IUH�
TXHQF\�LV�QRW�FRQVWDQW��WKH�'87�LV�QRQOLQHDU��7KLV
QRQOLQHDULW\�FDQ�FUHDWH�GLVWRUWLRQ�LQ�FRPPXQLFDWLRQV
V\VWHPV��

0HDVXUHPHQW
(UURU
&RUUHFWLRQ

6LQFH�ZH�FDQ�PHDVXUH�PLFURZDYH�VLJQDOV�LQ�ERWK
PDJQLWXGH�DQG�SKDVH��LW�LV�SRVVLEOH�WR�FRUUHFW�IRU�VL[
PDMRU�HUURU�WHUPV�

6RXUFH�7HVW�3RUW�0DWFK
/RDG�7HVW�3RUW�0DWFK
'LUHFWLYLW\
,VRODWLRQ
7UDQVPLVVLRQ�)UHTXHQF\�5HVSRQVH
5HIOHFWLRQ�)UHTXHQF\�5HVSRQVH

:H�FDQ�FRUUHFW�IRU�HDFK�RI�WKHVH�VL[�HUURU�WHUPV�LQ
ERWK�WKH�IRUZDUG�DQG�UHYHUVH�GLUHFWLRQV��KHQFH�WKH
QDPH����WHUP�HUURU�FRUUHFWLRQ��6LQFH����WHUP�HUURU
FRUUHFWLRQ�UHTXLUHV�ERWK�IRUZDUG�DQG�UHYHUVH�PHDV�
XUHPHQW�LQIRUPDWLRQ��WKH�WHVW�VHW�PXVW�EH�UHYHUVLQJ�
§5HYHUVLQJ¨�PHDQV�WKDW�LW�PXVW�EH�DEOH�WR�DSSO\�WKH
PHDVXUHPHQW�VLJQDO�LQ�HLWKHU�WKH�IRUZDUG�RU�UHYHUVH
GLUHFWLRQ�

7R�DFFRPSOLVK�WKLV�HUURU�FRUUHFWLRQ��ZH�PHDVXUH�WKH
PDJQLWXGH�DQG�SKDVH�RI�HDFK�HUURU�VLJQDO��)LJXUH���
�����0DJQLWXGH�DQG�SKDVH�LQIRUPDWLRQ�DSSHDU�DV�D
YHFWRU�WKDW�LV�PDWKHPDWLFDOO\�DSSOLHG�WR�WKH�PHDV�
XUHPHQW�VLJQDO��7KLV�SURFHVV�LV�WHUPHG�YHFWRU�HUURU
FRUUHFWLRQ��

VECTOR ERROR CORRECTION

THEN THE RESULTANT VECTOR IS
APPLIED MATHEMATICALLY, HENCE

MAGNITUDE AND PHASE OF
EACH ERROR SIGNAL IS MEASURED

MAG

PHASE

)LJXUH������ 0DJQLWXGH�DQG�SKDVH
PHDVXUHPHQWV

NETWORK ANALYZERS, 
A PRIMER NETWORK ANALYZERS
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��� TEST SETS :H�KDYH�QRZ�OHDUQHG�DERXW�UHIHUHQFH�GHOD\��:H�KDYH�GLVFXVVHG�6�SD�
UDPHWHUV��:H�NQRZ�ZKDW�WKH\�DUH��KRZ�WR�PHDVXUH�WKHP��DQG�KRZ�WR
GLVSOD\�WKHP��:H�KDYH�DOVR�OHDUQHG�D�OLWWOH�DERXW�YHFWRU�HUURU�FRUUHF�
WLRQ��/HW�XV�QRZ�WXUQ�WR�WKH����%�91$�7HVW�6HWV��:H�ZLOO�VHH�KRZ�ZHOO
WKH\�PHHW�RXU�PHDVXUHPHQW�QHHGV��7KH�WHVW�VHWV�FRQWDLQ�WKH�PHDVXUH�
PHQW�FRPSRQHQWV�IRU�WKH����%�91$�V\VWHP��7KH�WHVW�VHWV�SHUIRUP�

Stimulus signal routing from the signal source to the DUT through
one of the test ports (Port 1 or Port 2)
Signal separation and frequency down conversion of the incident, re-
flected, and transmitted signals at Ports 1 and 2 into four IF signals
(Test A, Reference A, Test B, and Reference B)
Amplification of the IF signals.

7KH�WHVW�VHWV�DOVR�SURYLGH�DXWRPDWLF�VLJQDO�UHYHUVLQJ��$Q\�6�SDUDPHWHU
FDQ�EH�PHDVXUHG�DQG����WHUP�HUURU�FRUUHFWLRQ�FDQ�EH�DSSOLHG�DXWRPDW�
LFDOO\��,Q�IDFW��ZH�FDQ�PHDVXUH�DOO�IRXU�6�SDUDPHWHUV�DQG�DSSO\�D����
WHUP�HUURU�FRUUHFWLRQ�WR�HDFK�

7KHUH�DUH�ILYH�W\SHV�RI�WHVW�VHWV�DYDLODEOH�

Reversing
Active Device
Frequency Converter
Millimeter Wave
Pulse/ CW

NETWORK ANALYZERS,
A PRIMER TEST SETS
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5HYHUVLQJ
7HVW�6HW�

7KLV�LV�WKH�EDVLF�$15,768�7HVW�6HW��)LJXUH�������
7KHUH�DUH�WKUHH�PRGHOV�RI�WKLV�WHVW�VHW�����;$��SUR�
YLGLQJ�IUHTXHQF\�FRYHUDJH�IURP����0+]�WR����*+]�
7KH�WHVW�VHW�FRQWDLQV�DQ�LQWHUQDO�VZLWFK�WR�VHOHFW�WKH
GLUHFWLRQ�RI�WKH�VRXUFH�5)�VLJQDO��(DFK�SRUW�KDV�D�GL�
UHFWLRQDO�GHYLFH��$Q\�6�SDUDPHWHU�FDQ�EH�PHDVXUHG
DQG����WHUP�HUURU�FRUUHFWLRQ�FDQ�EH�DSSOLHG�DXWRPDW�
LFDOO\��,Q�IDFW��ZH�FDQ�PHDVXUH�DOO�IRXU�6�SDUDPHWHUV
VLPXOWDQHRXVO\�DQG�DSSO\�D����WHUP�HUURU�FRUUHFWLRQ
WR�HDFK��$OVR��ZLWK�WKH�GHGLFDWHG�V\QWKHVL]HG�5)
VRXUFH��ZH�XSGDWH�WKH�GLVSOD\�UDSLGO\�HQRXJK�WR�DO�
ORZ�UHDO�WLPH�WXQLQJ�RI�WKH�'87�

7KH�WZR�UHIHUHQFH�GHOD\�OLQHV��RQH�IRU�HDFK�SRUW��DUH
H[WHUQDO�FRQQHFWLRQV��6LQFH�WKH����%�91$�V\VWHP�DO�
ZD\V�XVHV�D�V\QWKHVL]HG�5)�VLJQDO��ZH�FDQ�DFFX�
UDWHO\�FRPSHQVDWH�UHIHUHQFH�GHOD\�LQ�VRIWZDUH��:KLOH
WKH�FDSDELOLW\�IRU�FKDQJLQJ�WKH�DFWXDO�OLQH�OHQJWK�LV
VWLOO�SUHVHQW��PRVW�SHRSOH�ZLOO�UDUHO\�QHHG�WR�XVH�LW�

DUT

COUPLER

COUPLER

REVERSING
SWITCH

SPLITTER

SAMPLERS

SAMPLERS

SPLITTER

TA

RA

RB

TB

REFERENCE
DELAY

FORWARD REFERENCE

REVERSE REFERENCE
REFERENCE
DELAY

RF SOURCE

PORT 1

PORT 2

FORWARD REFLECTION S11
REVERSE TRANSMISSION S12

FORWARD TRANSMISSION S21
REVERSE REFLECTION S22

)LJXUH������ 5HYHUVLQJ�WHVW�VHW

NETWORK ANALYZERS, 
A PRIMER TEST SETS
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$FWLYH�'H�
YLFH�7HVW�6HW�

7KLV�WHVW�VHW��)LJXUH�������LV�VLPLODU�WR�WKH�UHYHUVLQJ
WHVW�VHW�H[FHSW�WKDW�LW�KDV�EHHQ�PRGLILHG�WR�WHVW�DF�
WLYH�GHYLFHV��7KHUH�DUH�DOVR�WKUHH�PRGHOV�RI�WKLV�WHVW
����;$��VHW�SURYLGLQJ�IUHTXHQF\�FRYHUDJH�IURP
���0+]�WR����*+]��7KH�WHVW�VHW�FRQWDLQV�D�VWHS�DW�
WHQXDWRU�LQ�WKH�VLJQDO�OLQH�IRU�HDFK�SRUW�WR�DGMXVW�WKH
VWLPXOXV�VLJQDO�WR�WKH�'87��,Q�DGGLWLRQ��D�WKLUG�VWHS
DWWHQXDWRU�LV�SURYLGHG�LQ�WKH�IRUZDUG�WUDQVPLVVLRQ
OLQH�MXVW�DKHDG�RI�WKH�VDPSOHU��7KLV�DGGLWLRQDO�VWHS
DWWHQXDWRU�LV�XVHG�WR�FRQWURO�WKH�'87�RXWSXW�SRZHU
WR�WKH�IRUZDUG�WUDQVPLVVLRQ�PHDVXUHPHQW�VDPSOHU�
5HYHUVH�WUDQVPLVVLRQ�DQG�RXWSXW�PDWFK�PHDVXUH�
PHQWV�DUH�XQDIIHFWHG�E\�WKH�VWHS�DWWHQXDWRU��7KH�LQ�
SXW�PDWFK�DQG�DWWHQXDWLRQ�RI�WKH�VWHS�DWWHQXDWRU�LV
PHDVXUHG�DQG�VWRUHG�ZLWK�WKH�FDOLEUDWLRQ�GDWD�GXU�
LQJ�WKH�FDOLEUDWLRQ�SURFHVV��7KLV�WHVW�VHW�DOVR�FRQ�
WDLQV�ELDV�WHHV�IRU�HDFK�SRUW�WR�DOORZ�ELDVLQJ�RI�WKRVH
DFWLYH�'87V�WKDW�UHTXLUH�LW�

COUPLER

DUT

COUPLER

REVERSING
SWITCH

SPLITTER

SAMPLERS

SAMPLERS

SPLITTER

TA

RA

RB

TB

REFERENCE
DELAY

FORWARD REFERENCE

REFERENCE
DELAY

RF SOURCE

PORT 1

PORT 2

STEP ATTENUATOR

STEP ATTENUATOR

FORWARD TRANSMISSION S21
REVERSE REFLECTION S22

FORWARD REFLECTION S11
REVERSE TRANSMISSION S12

BIAS TEE

BIAS
TEE

STEP
ATTENUATOR

REVERSE REFERENCE

)LJXUH������ $FWLYH�GHYLFH�WHVW�VHW
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)UHTXHQF\
&RQYHUWHU
7HVW�6HW��

7KLV�WHVW�VHW��)LJXUH�������LV�D�IRXU�FKDQQHO�UHFHLYHU
WKDW�PHDVXUHV�PDJQLWXGH�DQG�SKDVH�RI�IUHTXHQF\
FRQYHUVLRQ�GHYLFHV��7KHUH�DUH�WZR�PRGHOV�RI�WKH�WHVW
VHW������$�DQG�����$��SURYLGLQJ�IUHTXHQF\�FRYHUDJH
IURP����0+]�WR����*+]��7KH�WHVW�VHW�FDQ�RSHUDWH
ZLWK�WZR�VRXUFH�VLJQDOV�DQG�WKH�UHFHLYHU�VLJQDO��DOO
DW�GLIIHUHQW�IUHTXHQFLHV�DQG�FRQWUROOHG�IURP�WKH�QHW�
ZRUN�DQDO\]HUªV�IURQW�SDQHO��$����G%�VWHS�DWWHQXDWRU
SURYLGHV�DWWHQXDWLRQ�RI�WKH�VWLPXOXV�VLJQDO�

SAMPLERS

TA

RA

RB

TB

STEP ATTENUATOR

SPLITTER

TA

RA/SOURCE
LOCK INPUT

RB/SOURCE
LOCK INPUT

TB

SOURCE
LOCK OUTPUT

RF OUT

RF IN
RF

SOURCE

3 dB

20 dB

3 dB

3 dB

3 dB

)LJXUH������ )UHTXHQF\�FRQYHUWHU�WHVW�VHW
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0LOOLPHWHU
:DYH�7HVW�6HW

7KLV�WHVW�VHW��)LJXUH�������DQG�WKH�FRPSDQLRQ
����%�����%�VHULHV�PRGXOHV�SURYLGH�PHDVXUHPHQW
FDSDELOLW\�WR�����*+]�LQ�IRXU�ZDYHJXLGH�EDQGV��4�
8��9��DQG�:���7KH�WHVW�VHW������%��LQWHUIDFHV�ZLWK
WKH�QHWZRUN�DQDO\]HU�DQG�SURYLGHV�WKH�QHFHVVDU\�GF
YROWDJHV�DQG�5)�DQG�/2�VLJQDOV�IRU�WKH
����%�����%�VHULHV�PRGXOHV������%�VHULHV�WUDQVPLV�
VLRQ�UHIOHFWLRQ�PRGXOHV�SURYLGH�5)�VWLPXOXV�WR�WKH
'87�DQG�PHDVXUH�UHODWLYH�IRUZDUG�DQG�UHIOHFWHG
SRZHU��$�SDLU�RI�����%�PRGXOHV�DOORZ�PHDVXUHPHQW
RI�DOO�IRXU�6�3DUDPHWHUV�RQ�D�WZR�SRUW�GHYLFH�ZLWK�
RXW�UHYHUVDO�RI�WKH�'87���7KH�����%�6HULHV�PRGXOHV
DUH�WUDQVPLVVLRQ�RQO\�XQLWV��$�����%�VHULHV�PRGXOH
FRPELQHG�ZLWK�D�����%�VHULHV�PRGXOH�DOORZV
PHDVXUHPHQW�RI�6����IRUZDUG�UHIOHFWLRQ��DQG�6��
�IRUZDUG�WUDQVPLVVLRQ��FKDUDFWHULVWLFV�RI�D�'87��$
VLQJOH�����%�VHULHV�PRGXOH�DOORZV�PHDVXUHPHPQW�RI
6����IRUZDUG�UHIOHFWLRQ�RQO\��

DUT

REF B

TEST B

REF A

TEST A

RF
IN

LO
IN

3640 MM - WAVE MODULE3640 MM - WAVE MODULE

RB

TB

BUFFER
AMP

REVERSE REFLECTION

FORWARD REFLECTION
FORWARD TRANSMISSION S21
REVERSE REFLECTION S22

FORWARD REFLECTION S11
REVERSE TRANSMISSION S12

TA

RA

BUFFER
AMP

PORT 1PORT 2

SPLITTER

REVERSING
SWITCH

FREQUENCY
MULTIPLIER

FREQUENCY
MULTIPLIER

)LJXUH������ 0LOOLPHWHU�ZDYH�WHVW�VHW
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7DEOH�RI�&RQWHQWV

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

��� 32:(5�83�&+$5$&7(5,67,&6 ��������������������������������������������� ���

��� 0($685(0(17�&21752/ ������������������������������������������������������ ���

6WDUW�DQG�6WRS�)UHTXHQFLHV ��������������������������������������������������������� ���
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��� '$7$�(1+$1&(0(17��������������������������������������������������������������� ���

'DWD�$YHUDJLQJ ������������������������������������������������������������������������������ ���
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1RUPDOL]DWLRQ��7UDFH�0HPRU\� ��������������������������������������������������� ���
,)�%DQGZLGWK�6HOHFWLRQ������������������������������������������������������������������ ���
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&KDQQHO�&RQFHSW ��������������������������������������������������������������������������� ���
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$XGLEOH�)HHGEDFN ��������������������������������������������������������������������������� ���
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Chapter 4
Instrument Operation

��� INTRODUCTION 7KLV�FKDSWHU�SURYLGHV�DQ�RYHUYLHZ�RI�WKH�EDVLF�RSHUDWLRQ�RI�WKH�0RGHO
���%�9HFWRU�1HWZRUN�$QDO\]HU�

��� POWER-UP
CHARACTERISTICS

:KHQ�LQLWLDOO\�WXUQHG�RQ��SRZHUHG�XS���WKH����%�FRPHV�RQ�OLQH�ZLWK
WKH�IDFWRU\�VHOHFWHG�GHIDXOW�VHWWLQJV��2Q�VXEVHTXHQW�SRZHU�XSV��LW�UH�
WXUQV�WR�WKH�H[DFW�VWDWXV�DQG�GLVSOD\�WKDW�LW�ZDV�LQ�HIIHFW�ZKHQ�SRZ�
HUHG�GRZQ�ODVW���&DOLEUDWLRQ�HUURU�WHUPV�DQG�QRUPDOL]DWLRQV�DUH�VWRUHG
LQ�YROLWLOH�5$0��7KHVH�DUH�ORVW�ZKHQ�SRZHU�LV�WXUQHG�RII�

$IWHU�FRPLQJ�RQ�OLQH��WKH����%�H[HFXWHV�D�VHOI�WHVW��,W�WKHQ�DWWHPSWV�WR
ORDG�LWV�RSHUDWLQJ�VRIWZDUH�IURP�WKH�LQVWDOOHG�GLVN��,I�XQDEOH�WR�GR�VR��LW
GLVSOD\V�WKH�PHVVDJH��§',6.�127�5($'<���35(66�(17(5�72�75<
$*$,1�¨�,W�WKHQ�ZDLWV�IRU�\RX�WR�WDNH�WKH�DSSURSULDWH�DFWLRQ�

'XULQJ�WKH�VHOI�WHVW��LI�WKH�SURJUDP�GHWHFWV�D����%�RU�WHVW�VHW�IDXOW��LW
GLVSOD\V�DQ�DSSURSULDWH�HUURU�PHVVDJH��2QFH�WKH�VHOI�WHVW�KDV�ILQLVKHG
DQG�WKH�SURJUDP�KDV�ORDGHG��WKH����%�LV�UHDG\�WR�RSHUDWH�

'XULQJ�QRUPDO�RSHUDWLRQ��LI�WKH�SURJUDP�GHWHFWV�D�IDXOW�LQ�D�SHULSKHUDO
GHYLFH��VXFK�DV�WKH�SULQWHU��WHVW�VHW�RU�VRXUFH���LW�GLVSOD\V�DQ�HUURU�PHV�
VDJH�
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��� MEASUREMENT
CONTROL

0HDVXUHPHQW�FRQWURO�LV�SURYLGHG�WKURXJK�VHOHFWLRQV�RI�VWDUW��VWRS��DQG
PDUNHU�IUHTXHQFLHV��DV�IROORZV�

6WDUW�DQG
6WRS�
)UHTXHQFLHV

6WDUW�DQG�VWRS�IUHTXHQFLHV�PXVW�PHHW�WKH�IROORZLQJ
FULWHULD�

%H�ZLWKLQ�WKH�UDQJH�RI�WKH�IUHTXHQF\�VRXUFH
DQG�WHVW�VHW�
+DYH�D�VSDQ�WKDW�SURYLGHV�����N+]�UHVROXWLRQ
IRU����66;;�RU���;;%�VRXUFH��5HVROXWLRQ�LV
��N+]�LI�D���;;%�6ZHSW�)UHTXHQF\�6\QWKH�
VL]HU�LV�XVHG�
+DYH�D�VWDUW�IUHTXHQF\�ORZHU�WKDQ�WKH�VWRS�IUH�
TXHQF\�

127(
<RX�PD\�FKDQJH�WKH�VWDUW�DQG�VWRS�IUHTXHQ�
FLHV�DIWHU�FDOLEUDWLRQ��+RZHYHU��\RXU�QHZ�IUH�
TXHQFLHV�PXVW�IDOO�ZLWKLQ�WKH�FDOLEUDWHG
UDQJH�ZKHQ�WKH�FDOLEUDWLRQ�LV�DSSOLHG�

0DUNHU
)UHTXHQFLHV

,I�WKHUH�DUH�PDUNHUV�DW�IUHTXHQFLHV�RWKHU�WKDQ�WKH
HTXDOO\�VSDFHG�VHW�RI�FDOLEUDWLRQ�IUHTXHQFLHV��WKH\
ZLOO�EH�UHDGMXVWHG�WR�D�FDOLEUDWLRQ�IUHTXHQF\�

INSTRUMENT
OPERATION    MEASUREMENT CONTROL
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��� DATA ENHANCEMENT 9HFWRU�(UURU
&RUUHFWLRQ

7KH����%�SURYLGHV�VRIWZDUH�FRUUHFWLRQ�IRU�LQKHUHQW
V\VWHPLF�HUURU�WHUPV��<RX�FDQ�VHOHFW�RQH�RI�IRXU�FRU�
UHFWLRQ�PHWKRGV��)UHTXHQF\�5HVSRQVH��5HIOHFWLRQ
2QO\��2QH�3DWK�7ZR�3RUW��RU�)XOO����7HUP�

'DWD
$YHUDJLQJ

<RX�FDQ�DYHUDJH�PHDVXUHPHQWV�RYHU�WLPH�IRU�D�PRUH
DFFXUDWH�UHDGRXW�RI�QRLV\��UDSLGO\�FKDQJLQJ�DPSOL�
WXGH�GDWD��:KHQ�XVLQJ�DYHUDJLQJ��\RX�VHOHFW�WKH
QXPEHU�RI�SRLQWV�IRU�ZKLFK�\RX�ZLVK�DYHUDJLQJ�FDOFX�
ODWHG��7KH�VZHHS�UHSHDWV�WR�WDNH�WKDW�QXPEHU�RI
UHDGLQJV�DW�HDFK�IUHTXHQF\�SRLQW��7KH�SURJUDP�WKHQ
DYHUDJHV�WKH�DPSOLWXGH�DQG�SKDVH�UHDGLQJV�DW�WKDW
IUHTXHQF\�SRLQW�DQG�ZULWHV�WKH�DYHUDJH�YDOXH�RQ�WKH
GLVSOD\HG�JUDSK�W\SH�

6PRRWKLQJ <RX�FDQ�VPRRWK�PHDVXUHPHQW�YDULDWLRQV��DPSOLWXGH
RQO\��RYHU�D�IUHTXHQF\�VSDQ�RI�IURP���WR����SHUFHQW�RI
WKH�VZHHS��7KH�VPRRWKLQJ�SURFHVV�XVHV�D�UDLVHG
+DPPLQJ�ZLQGRZ�WR�DYHUDJH�WKH�GDWD�IURP�D�VSDQ
RI�IUHTXHQFLHV��)RU�H[DPSOH��LQ�WKH�ILJXUH�DW�OHIW�LI
WKH�SURJUDP�DYHUDJHV�DOO�GDWD�SRLQWV�IURP�$�WR�%�WR
JLYH�SRLQW�;��WKHQ�WKH�DYHUDJH�RI�DOO�SRLQWV�IURP�$��
WR�%���LV�;���

1RUPDOL]D�
WLRQ��7UDFH
0HPRU\�

1RUPDOL]DWLRQ�PHDQV�WDNLQJ�GDWD�IURP�D�VWDQGDUG
FRPSRQHQW��ILOWHU�RU�DWWHQXDWRU��IRU�H[DPSOH���WKHQ
ODWHU�FRPSDULQJ�LW�ZLWK�DQRWKHU�OLNH�LWHP��7R�QRUPDO�
L]H�GDWD�PHDQV�WR�GLYLGH�LW�E\�VWDQGDUG�GDWD�WDNHQ
HDUOLHU�DQG�VWRUHG�LQ�PHPRU\��

,I��9,(:�75$&(�÷�0(025<��0HQX�12���KDV
EHHQ�VHOHFWHG��WKH�IROORZLQJ�RFFXUV��:KHQ�WKH�PHDV�
XUHG�GDWD�WDNHQ�IURP�WKH�WZR�FRPSRQHQWV�DUH�WKH
VDPH��WKH����%�GLVSOD\V�D�VWUDLJKW�OLQH��,I�WKH\�GLI�
IHU��KRZHYHU��LW�GLVSOD\V�WKH�GHJUHH�RI�GHSDUWXUH�RI
WKH�QHZ�GDWD�IURP�WKH�VWRUHG�GDWD�

,)�%DQG�
ZLGWK�6HOHF�
WLRQ

)URQW�SDQHO�VZLWFK�VHOHFWV�WKUHH�OHYHOV�RI�YLGHR�,)
EDQGZLGWK��7KH�NORMAL, REDUCED, DQG�MIN�NH\
VHOHFWLRQV�FRUUHVSRQG�WR�DSSUR[LPDWHO\����N+]���
N+]��DQG�����+]�

A X B

1/2N%1/2N%

INSTRUMENT
OPERATION DATA ENHANCEMENT
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��� HUMAN INTERFACE 7KH����%�LQWHUIDFHV�ZLWK�WKH�XVHU�WKURXJK�D�V\VWHP�RI�LQIRUPDWLYH
PHQXV�FRRUGLQDWHG�ZLWK�FRQWURO�SDQHO�NH\V��<RX�DUH�DOZD\V�SURPSWHG
E\�WKH�PHQXV�WR�FRPSOHWH�DQ�DFWLRQ�E\�SUHVVLQJ�RQH�RU�PRUH�NH\V��,I
WKH�NH\�LV�RQH�RI�WKH�PHQX�DOORZHG�FKRLFHV��WKHQ�WKH����%�UHVSRQGV�LQ
RQH�RI�WKH�IROORZLQJ�ZD\V�

It displays a different menu.
It enters a numeric value.
It allows a choice in the current menu.

,I�WKH�NH\�SUHVVHG�LV�QRW�D�YDOLG�FKRLFH��WKH����%�EHHSV�

&KDQQHO�
&RQFHSW

7KH����%�KDV�IRXU�PHDVXUHPHQW�FKDQQHOV�WKDW�\RX
FDQ�GLVSOD\�VLPXOWDQHRXVO\��LQGLYLGXDOO\��RU�LQ�SDLUV�
<RX�FDQ�GLVSOD\�D�GLIIHUHQW�6�3DUDPHWHU�RQ�HDFK
FKDQQHO��2U��\RX�FDQ�GLVSOD\�WKH�VDPH�6�3DUDPHWHU
RQ�RQH�RU�PRUH�FKDQQHOV��<RX�FDQ�FRQWURO�WKH�IRXU
FKDQQHOV�VHSDUDWHO\�IRU�VRPH�IXQFWLRQV�DQG�SDUDPH�
WHUV��ZKLOH�RWKHUV�PXVW�EH�WKH�VDPH�IRU�DOO�FKDQQHOV�
7KH�SDUDPHWHUV�WKDW�FDQ�EH�GLIIHUHQW�IRU�WKH�GLIIHU�
HQW�FKDQQHOV�DUH�DV�IROORZV�

*UDSK�7\SH��5HFWLOLQHDU��3RODU��RU�6PLWK�&KDUW�
$PSOLWXGH�6FDOHV
5HIHUHQFH�3ODQH�6HWWLQJ
1RUPDOL]DWLRQ�0HPRU\
6�3DUDPHWHUV

7KH�SDUDPHWHUV�WKDW�PXVW�EH�WKH�VDPH�IRU�DOO�IRXU
FKDQQHOV�DUH�DV�IROORZV�

6WDUW�DQG�6WRS�)UHTXHQFLHV
(UURU�&RUUHFWLRQ�7\SH
&DOLEUDWLRQ�7\SH�DQG�5DQJH
$YHUDJLQJ
,)�%DQGZLGWK
6PRRWKLQJ
0DUNHU�)UHTXHQFLHV��7LPHV��'LVWDQFHV

INSTRUMENT
OPERATION    HUMAN INTERFACE
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'LVSOD\�RI
0HVVDJHV

7KH����%�GLVSOD\V�RQ�VFUHHQ�WH[W�JLYLQJ�HUURU�DQG
RWKHU�PHVVDJHV��7KLV�WH[W�FRQFLVHO\�VWDWHV�WKH
FRQGLWLRQ�FDXVLQJ�WKH�PHVVDJH��VSHFLILHV�DQ�DFWLRQ
QHHGHG��RU�ERWK�

$FWLYH�3D�
UDPHWHU

7KH�DFWLYH�SDUDPHWHU�LV�GHILQHG�DV�WKH�SDUDPHWHU
SUHVHQWO\�RSHQ�IRU�FKDQJH��,W�LV�WKH�RQO\�RQH�WKDW�\RX
FDQ�FKDQJH�XVLQJ�WKH�'DWD�(QWU\�NH\V�RU�NQRE��:H
GHILQH�D�SDUDPHWHU�DV�D�IUHTXHQF\��WLPH��GHJUHH�
GLVWDQFH��RU�RWKHU�QXPHULF�YDOXH�WKDW�\RX�FDQ�HQWHU�
�<RX�HQWHU�D�SDUDPHWHU�XVLQJ�WKH�NH\SDG�RU�NQRE��LI
NH\SDG�ZDV�XVHG��\RX�PXVW�IROORZ�HQWU\�E\�SUHVVLQJ
RQH�RI�WKH�7HUPLQDWRU�NH\V�>)LJXUH������,QGH[���@��
<RX�RSHQ�VXFK�D�SDUDPHWHU�IRU�PRGLILFDWLRQ�E\�SRLQW�
LQJ�DW�LW�ZLWK�WKH��PHQX�FXUVRU��7KDW�PDNHV�LW�DFWLYH�
<RX�FORVH�D�SDUDPHWHU�E\�PRYLQJ�WKH�FXUVRU�DZD\
IURP�LW��2U��DOWHUQDWLYHO\��\RX�HUDVH�RU�UHSODFH�WKH
PHQX�

INSTRUMENT
OPERATION HUMAN INTERFACE
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$XGLEOH�
)HHGEDFN

$XGLEOH�EHHSV�DOHUW�WKH�XVHU�WKDW�WKH����%�KDV�FRQ�
ILJXUHG�LWVHOI�IRU�RSHUDWLRQ��&RQILJXUDWLRQ�LV�WR�FXU�
UHQW�KDUGZDUH�UHTXLUHPHQWV�RU�WR�IDFWRU\�VHOHFWHG
GHIDXOW�YDOXHV��7KH�QXPEHU�RI�EHHS��GHVFULEHG�EHORZ�
LQGLFDWHV�WKH�W\SH�RI�FRQILJXUDWLRQ�WKDW�KDV�RFFXUHG��

2QH�%HHS��5HVHWV�IURQW�SDQHO�VWDWHV��LQWHUQDO
PHPRU\�ORFDWLRQ����DQG�UHFDOOV�UHFRJQL]HG�KDUG�
ZDUH�FRQILJXUDWLRQ��2FFXUV�RQ��SRZHU�XS�RU�DI�
WHU�SUHVVLQJ�DEFAULT PROGRAM NH\�WZLFH��

7ZR�%HHSV��5HVHWV�LQWHUQDO�PHPRU\�ORFDWLRQV��
WKUX����2FFXUV�����DIWHU�SUHVVLQJ�WKH�DEFAULT
PROGRAM NH\��WKH���NH\��WKHQ�WKH�DEFAULT
PROGRAM NH\�DJDLQ�RU�����LI�D�GLIIHUHQW�KDUG�
ZDUH�FRQILJXUDWLRQ�LV�GHWHFWHG�

7KUHH�%HHSV��5HVHWV�LQWHUQDO�PHPRU\�ORFDWLRQ��
WKUX���DQG�UHFRQILJXUHV�KDUGZDUH�WR�VHWWLQJV
VKRZQ�LQ�7DEOH������2FFXUV�DIWHU�SUHVVLQJ�WKH
DEFAULT PROGRAM NH\��WKH���NH\��WKHQ�WKH
DEFAULT PROGRAM NH\�DJDLQ��$OVR�RFFXUV�LI
D�GLIIHUHQW�YHUVLRQ�RI�2SHUDWLQJ�6\VWHP�VRIW�
ZDUH�LV�ORDGHG�RU�D�PDOIXQFWLRQ�RFFXUV�LQ�EDW�
WHU\�EDFNHG�5$0�

�0HPRU\��QRQ�YRODWLOH�5$0��LV�UHVHW�DFFRUGLQJ�WR�'2'���������0��SDJHV���������7KLV�IHDWXUH�SURYLGHV�D�PDQXDO�VHFXUH�IXQFWLRQ�IRU

UHVHWWLQJ�DOO�QRQ�YRODWLOH�5$0�DFFHVVLEOH�WR�WKH�XVHU�

INSTRUMENT
OPERATION    HUMAN INTERFACE
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Item Default Value

mmWave
 Band
Port 1 head
Port 2 head

WR-10
Type A (3640B)
Type B (3641B)

Receiver 
Type
Mode

STANDARD
SET ON, with user-selected receiver type

Source
GPIB Control On, with user-selected source type

360TSM Switches A

Non-Selected Test Set Power ON

Printer Type Thinkjet

GPIB
Terminators
GPIB Address
Instrument Address
      (System Bus)
Source 1 Address
Source 2 Address
Plotter Address
Power Meter

CR-LF
6
0

5
4
7
13

Connectors and Waveguide
Calibration Kits

Default Values

7DEOH����� +DUGZDUH�'HIDXOW�6HWWLQJV

INSTRUMENT
OPERATION HUMAN INTERFACE
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��� DATA STORAGE 7KH����%�FDQ�VWRUH�FRQWURO�SDQHO�VHWXSV�DORQJ�ZLWK�QRUPDOL]DWLRQ�
PHDVXUHPHQW��DQG�FDOLEUDWLRQ�GDWD�WR�HLWKHU�GLVN�RU�LQWHUQDO�PHPRU\
ORFDWLRQV��7KH�IROORZLQJ�LV�D�OLVW�RI�WKH�LWHPV�VDYHG���7KH����%�VDYHV
WKHVH�SDUDPHWHUV�IRU�DOO�DFWLYH�FKDQQHOV��

'LVSOD\�3DUDPHWHUV

Offset
Resolution
Reference Line
Limits (Enabled, On/ Off/ Values, Miscellaneous)
Minimum and Maximum Values
Selected S-Parameter
Display Type
Active Channel
Display Mode
S-Parameter for Each Channel
Blank Frequency Display Active, Color Plane
Reference Plane
Dielectric Used
Dielectric Constant
Normalize Mode

0HDVXUHPHQW�3DUDPHWHUV

Start of Sweep
End of Sweep
Source Power and Attenuator Settings
Frequency Resolution
Device-Under-Test ID
Domain

(QKDQFHPHQW

Smoothing Enabled
Averaging Enabled
Smoothing % of Sweep
Number of Points Averaged
IF Bandwidth

2XWSXW

Type of Output
Options Enabled (Model, Device ID, Date, Operator
Resolution

INSTRUMENT
OPERATION    DATA STORAGE
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&DOLEUDWLRQ

Number of Data Points
Frequencies
Port Connector Types
Calibration Type
Correction Type
Load Type
Capacitance Coefficient for Connector
Connector Offset Length for Each Port
Reference Impedance
Reflection Pairing
Flat Test Port Correction

0LVFHOODQHRXV

Markers (Enabled, On/ Off, Values)
Delta Reference Mode
Marker Frequencies, Times, Distances
GPIB Addresses and Termination Unit

'LVN�,GHQWLILFDWLRQ

Calibration File Name

&RQWURO
3DQHO�6HWXSV

<RX�FDQ�VWRUH�WKH�LQVWUXPHQW�VWDWH��PHDVXUHPHQW
SDUDPHWHUV�DQG�RSHUDWLQJ�PRGHV��LQ�LQWHUQDO�QRQ�
YRODWLOH�PHPRU\�RU�RQ�WKH�LQVWDOOHG�GLVN���<RX�VHOHFW
WKH�VWRUDJH�PHGLD�XVLQJ�WKH�SAVE/RECALL MENU
NH\�DQG�LWV�UHODWHG�PHQXV��<RX�FDQ�VDYH�XS�WR�IRXU
FRQWURO�SDQHO�VHWXSV�LQ�LQWHUQDO�PHPRU\�DQG�PRUH
RQ�WKH�GLVN��$GGLWLRQDOO\��WKH����%�VDYHV�FHUWDLQ�SD�
UDPHWHUV�HDFK�WLPH�\RX�WXUQ�LW�RII��,W�DXWRPDWLFDOO\
VDYHV�����WKH�FXUUHQW�FRQWURO�SDQHO�VHWXS������DOO
PHDVXUHPHQW��GLVSOD\��DQG�RWKHU�SDUDPHWHUV�DQG
IXQFWLRQV��,W�GRHV�QRW��KRZHYHU��VWRUH�FDOLEUDWLRQ
GDWD��7KLV�DOORZV�LW�WR�UHWXUQ�WR�LWV�H[DFW�VDPH�VWDWH
ZKHQ�SRZHUHG�XS�QH[W�

&DOLEUDWLRQ
'DWD

7KH����WHUP�HUURU�FRUUHFWLRQ�FRHIILFLHQWV�IRU�HDFK
GDWD�SRLQW�FRYHUHG�E\�WKH�FDOLEUDWLRQ�EHLQJ�VDYHG�DUH
VWRUHG�DV����VLQJOH�SUHFLVLRQ�����ELW�UHDO�����ELW
LPDJLQDU\��FRPSOH[�QXPEHUV��7KLV�UHVXOWV�LQ���
E\WHV�SHU�SRLQW��RU����.%\WHV�IRU�D�����SRLQW�FDOLEUD�
WLRQ�

INSTRUMENT
OPERATION DATA STORAGE
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7UDFH�0HP�
RU\

7KH����%�FDQ�VWRUH�XS�WR�IRXU�FKDQQHOV�RI�WUDFH�GDWD
�6�3DUDPHWHU�PHDVXUHPHQWV��LQ�YRODWLOH�5$0��7R
SUHYHQW�WKH�ORVV�RI�WKLV�GDWD�ZKHQ�\RX�WXUQ�WKH�V\V�
WHP�RII��\RX�PD\�DOVR�VDYH�LW�WR�WKH�GLVN�

0HDVXUHG
'DWD

<RX�FDQ�DOVR�VDYH�PHDVXUHG�GDWD�RQ�WKH�GLVN��7KH
���%�VWRUHV�LW�DV�$6&,,�HQFRGHG�WH[W��7KH�IRUPDW�LV
WKH�VDPH�DV�WKDW�XVHG�IRU�WKH�WDEXODU�SULQWRXW��7KLV
IHDWXUH�OHWV�\RX�PDNH�D�FRPSXWHU�DQDO\VLV�RI�WKH
PHDVXUHG�GDWD��SURYLGHG�\RXU�FRPSXWHU�KDV�D�FRP�
SDWLEOH�GLVN�GULYH�

���  INTERFACES 0LFURIORSS\
'LVNV

7KH����%�HPSOR\V�DQ�LQWHJUDOO\�PRXQWHG�GLVN�GULYH
IRU������0%\WH��RU�����.%\WH������LQFK�PLFURIORSS\
GLVNHWWHV�

*3,%
,QWHUIDFH

7KH����%�KDV�WZR�*3,%�LQWHUIDFHV��6\VWHP�6RXUFH
&RQWURO��0DVWHU��DQG�����*3,%��6ODYH���<RX�FDQ�SUR�
JUDP�HDFK�RI�WKHVH�LQWHUIDFHV�IRU�DGGUHVV��GHOLPLWLQJ
FKDUDFWHU��HWF��XVLQJ�D�PHQX��7KH����%�SURYLGHV
*3,%�VWDWXV�LQ�D�PHQX��

*3,%�VSHFLILFDWLRQV�DUH�DV�IROORZV�

,QWHUIDFH��,(((�����VWDQGDUG�*3,%�
6\VWHP�,QWHUIDFH��,(((�����SRUW�XVHG�H[FOX�
VLYHO\�E\�WKH����%�WR�FRQWURO�DQG�H[WUDFW�LQIRU�
PDWLRQ�IURP�D�IUHTXHQF\�VRXUFH�DQG�WR�FRQWURO
D�*3,%�SORWWHU�DQG�RU�SRZHU�PHWHU�
�$GGUHVVLQJ��'HIDXOW�FRQWUROOHU�DGGUHVV� ���
VRXUFH���DGGUHVV� ����VRXUFH���DGGUHVV� ����SORW�
WHU�DGGUHVV� ����SRZHU�PHWHU�DGGUHVV� �����$G�
GUHVVHV�DUH�VHWWDEOH�E\�PHQX�
6SHHG������µV�EXV��F\FOH��GHYLFH�GHSHQGHQW��

���%�*3,%��6\VWHP�&RQWURO�RU�6ODYH��VSHFLILFDWLRQV
DUH�DV�IROORZV��

,QWHUIDFH��,(((�����VWDQGDUG�*3,%�
6\VWHP�,QWHUIDFH��,(((�����SRUW�E\�ZKLFK�DQ
H[WHUQDO�FRQWUROOHU�PD\�WDNH�FRQWURO�RI�WKH
���%��7KH�FRQWUROOHU�FDQ�SHUIRUP�DOO�FRQWURO
SDQHO�RSHUDWLRQV�
$GGUHVVLQJ��'HIDXOWV�WR�DGGUHVV����VHWWDEOH�E\
PHQX�FRQWURO�

INSTRUMENT
OPERATION     INTERFACES
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3DUDOOHO
3ULQWHU�3RUW

7KH�SULQWHU�SRUW�LV�FRPSDWLEOH�ZLWK�D�VWDQGDUG�§&HQ�
WURQLFV¨�LQWHUIDFH��7KH����%�KDV�WKH�FDSDELOLW\�IRU�DQ
H[DFW�SL[HO�E\�SL[HO�GXPS�RI�WKH�&57�VFUHHQ��ZKHQ
XVHG�ZLWK�WKH�IROORZLQJ�SULQWHUV�

$15,768�����&�,QNMHW
+3�4XLHW-HW
+3�7KLQN-HW
+3�'HVN-HW
+3�/DVHU-HW
(SVRQ�);��/;��(;�DQG�FRPSDWLEOHV

�7KH�RXWSXW�FDQ�EH�DQ\�RI�WKH�IROORZLQJ�

$�IXOO�VFUHHQ�GXPS�
$�GDWD�GLVSOD\�GXPS�WKDW�GRHV�QRW�UHSURGXFH
WKH�PHQX�
$�WDEXODWHG�OLVWLQJ�RI�WKH�GDWD�

7HVW�6HW�&RQ�
WURO�,QWHUIDFH

7KH�&RQWURO��3RZHU�DQG�'DWD��LQWHUIDFHV�XVH����SLQ
§'¨�VXEPLQLDWXUH�FRQQHFWRUV��7KH�6LJQDO��6LJQDO�DQG
5)��LQWHUIDFHV�XVH����SLQ����FRD[LDO�§'¨�VXEPLQL�
DWXUH�FRQQHFWRUV�

9LGHR�
,QWHUIDFH

7KH����%�SURYLGHV�WZR�YLGHR�RXWSXWV��DV�IROORZV�

VGA IN��$OORZV�WKH�LQSXW�RI�D�VWDQGDUG�����[
����SL[HO�9*$�GLVSOD\�IURP�DQ�H[WHUQDO�GLVSOD\
GULYHU��L�H��H[WHUQDO�FRQWUROOHU�
VGA OUT. 7KH����%�GLVSOD\�GDWD�FDQ�EH�GLV�
SOD\HG�RQ�DQ�H[WHUQDO�9*$�PRQLWRU�FRQQHFWHG
WR�WKLV�RXWSXW�

360B OM 4-13/4-14
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7DEOH�RI�&RQWHQWV

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

��� )5217�3$1(/�.(<�*5283�'(6&5,37,216 ������������������������ ���

��� &$/,%5$7,21�.(<�*5283��
'(6&5,37,216�$1'�0(18�)/2:����������������������������������������������

��� 6$9(�5(&$//�0(18�.(<��
'(6&5,37,21�$1'�0(18�)/2: ����������������������������������������������

��� 0($685(0(17�.(<�*5283��
'(6&5,37,21�$1'�0(18�)/2: ����������������������������������������������

��� &+$11(/�.(<�*5283�
'(6&5,37,21�$1'�0(18�)/2: ����������������������������������������������

��� ',63/$<�.(<�*5283��
'(6&5,37,21�$1'�0(18�)/2:  .  .  .  .  .  .  .  .  .  .  .  .  .  . ����

��� (1+$1&(0(17�.(<�*5283��
'(6&5,37,21��$1'�0(18�)/2: ����������������������������������������������

��� 287387�.(<�*5283���
'(6&5,37,21�$1'�0(18�)/2: ����������������������������������������������

���� 6<67(0�67$7(�.(<�*5283��
'(6&5,37,21�$1'�0(18�)/2: ����������������������������������������������

���� 0$5.(56�/,0,76�.(<�*5283��
'(6&5,37,21�$1'�0(18�)/2: ����������������������������������������������

&KDSWHU��
)URQW�3DQHO�2SHUDWLRQ



���� ',6.�6725$*(�,17(5)$&(� ��������������������������������������������������� ����

'LVN�)RUPDW� ��������������������������������������������������������������������������������� ����
'LVN�)LOHV ��������������������������������������������������������������������������������������� ����
'LVN�8VHU�,QWHUIDFH ��������������������������������������������������������������������� ����
%DFNLQJ�8S�WKH����%�6\VWHP�'LVNHWWH ��������������������������������������� ����
)RUPDWWLQJ�D�'DWD�)LOH�'LVN ������������������������������������������������������ ����
&RS\LQJ�'DWD�)LOHV�)URP�'LVN�WR�'LVN ��������������������������������������� ����
5HFRYHULQJ�)URP�'LVN�:ULWH�5HDG�(UURUV ��������������������������������� ����



&KDSWHU��
)URQW�3DQHO�2SHUDWLRQ

��� INTRODUCTION 7KLV�FKDSWHU�GHVFULEHV�WKH�IURQW�SDQHO�NH\V��FRQWUROV��DQG�PHQXV��7KH
FKDSWHU�LV�RUJDQL]HG�LQWR�DQ�RYHUDOO�GHVFULSWLRQ�RI�WKH�IURQW�SDQHO�NH\�
JURXSV�DQG�GHWDLOHG�GHVFULSWLRQV�RI�LQGLYLGXDO�NH\V�ZLWKLQ�WKH�NH\�
JURXSV�

��� FRONT PANEL
KEY-GROUP
DESCRIPTIONS

7KH�IROORZLQJ�SDJHV�SURYLGH�GHVFULSWLRQV�RI�WKH�IURQW�SDQHO�NH\�JURXSV�

,QGH[��� LINE ON/OFF: 7XUQV�WKH����%�RQ�DQG�RII��:KHQ
SUessed to ON, WKH�RSHUDWLQJ�SURJUDP�UXQV�D�VHOI�WHVW
WKHQ�UHFDOOV�WKH�SDUDPHWHUV�DQG�IXQFWLRQV�LQ�HIIHFW
ZKHQ�SRZHUHG�GRZQ�ODVW�

LINE

MODEL 360B NETWORK ANALYZER

GPIB CALIBRATION MENU

MARKERS/LIMITS SYSTEMS STATE OUTPUT

CHANNELS

DISPLAY ENHANCEMENT

MEASUREMENT

20 19 18 17 16 15 14

1 2 3 4 5 6 7 8 9 10 11 12 13
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,QGH[��� GPIB Indicators

REMOTE: /LJKWV�ZKHQ�WKH����%�VZLWFKHV�WR�UH�
PRWH��*3,%��FRQWURO��,W�UHPDLQV�OLW�XQWLO�WKH�XQLW�UH�
WXUQV�WR�ORFDO�FRQWURO�

TALK: /LJKWV�ZKHQ�\RX�DGGUHVV�WKH����%�WR�WDON
DQG�UHPDLQV�OLW�XQWLO�XQDGGUHVVHG�

LISTEN: /LJKWV�ZKHQ�\RX�DGGUHVV�WKH����%�WR�OLV�
WHQ��DQG�UHPDLQV�OLW�XQWLO�XQDGGUHVVHG�

SRQ: /LJKWV�ZKHQ�WKH����%�VHQGV�D�6HUYLFH�5H�
TXHVWV��654��WR�WKH�H[WHUQDO�FRQWUROOHU��7KH�/('�UH�
PDLQV�OLW�XQWLO�WKH����%�UHFHLYHV�D�VHULDO�SROO�RU�XQWLO
WKH�FRQWUROOHU�UHVHWV�WKH�654�IXQFWLRQ�

LOCAL LOCKOUT: /LJKWV�ZKHQ�D�ORFDO�ORFNRXW
PHVVDJH�LV�UHFHLYHG��7KH�/('�UHPDLQV�OLW�XQWLO�WKH
PHVVDJH�LV�UHVFLQGHG��:KHQ�OLW��\RX�FDQQRW�UHWXUQ
WKH����%�WR�ORFDO�FRQWURO�YLD�WKH�IURQW�SDQHO�

,QGH[��� SAVE/RECALL MENU: 'LVSOD\V�WKH�ILUVW�RI�WKUHH
PHQXV�WKDW�OHW�\RX�VDYH�WKH�FXUUHQW�FDOLEUDWLRQ�RU
IURQW�SDQHO�VHWXS�RU�UHFDOO�D�SUHYLRXVO\�VDYHG�FDOLEUD�
WLRQ�RU�VHWXS�

LINE

MODEL 360B NETWORK ANALYZER

GPIB CALIBRATION MENU

MARKERS/LIMITS SYSTEMS STATE OUTPUT

CHANNELS

DISPLAY ENHANCEMENT

MEASUREMENT

20 19 18 17 16 15 14

1 2 3 4 5 6 7 8 9 10 11 12 13

FRONT PANEL KEY-GROUP 
OPERATION DESCRIPTIONS

5-4 360B OM



,QGH[��� BEGIN CAL: &DOOV�XS�WKH�ILUVW�LQ�D�VHTXHQFH�RI
PHQXV�WKDW�JXLGH�\RX�WKURXJK�D�PHDVXUHPHQW�FDOL�
EUDWLRQ��5HIHU�WR�SDUDJUDSK�����IRU�D�GHWDLOHG�GLVFXV�
VLRQ�RI�WKH�FDOLEUDWLRQ�NH\V��LQGLFDWRUV��DQG�PHQXV�

,QGH[��� CALIBRATION Indicators: 6KRZV�WKH�FDOLEUDWLRQ
VWDWH�RI�WKH����%���FULL 12-TERM; 1 PATH, 2 PORT;
FREQUENCY RESPONSE; REFLECTION ONLY; RU
NONE��

,QGH[��� APPLY CAL: 7XUQV�RQ�DQG�RII�WKH�DSSOLHG�HUURU�FRU�
UHFWLRQ�GLVSOD\HG�E\�WKH�FDOLEUDWLRQ�LQGLFDWRUV�

,QGH[��� MENU: 7KH�DUURZ�NH\V�PRYH�WKH�PHQX�FXUVRU�XS
DQG�GRZQ�WR�VHOHFW�LWHPV�DSSHDULQJ�LQ�WKH�PHQX
DUHD�RI�WKH�&57�

,QGH[��� ENTER: ,PSOHPHQWV�WKH�PHQX�VHOHFWLRQ�FKRVHQ�XV�
LQJ�WKH�0(18�DUURZ�NH\V�

,QGH[��� ROTARY KNOB: �8VHG�WR�DOWHU�PHDVXUHPHQW�YDO�
XHV�IRU�WKH�DFWLYH�SDUDPHWHU��6WDUW�)UHTXHQF\��6WRS
)UHTXHQF\��2IIVHW��HWF���

,QGH[���� DISPLAY Keys

GRAPH TYPE: 'LVSOD\V�HLWKHU�RI�WZR�PHQXV�WKDW
OHW�\RX�FKRRVH�WKH�JUDSK�W\SH�IRU�WKH�DFWLYH�FKDQQHO�

SET SCALE: 'LVSOD\V�WKH�DSSURSULDWH�VFDOLQJ
PHQX��EDVHG�RQ�WKH�JUDSK�W\SH�IRU�WKH�DFWLYH�FKDQ�
QHO�

AUTO SCALE: $XWRPDWLFDOO\�VFDOHV�WKH�DFWLYH
FKDQQHO�IRU�RSWLPXP�YLHZLQJ�

S PARAMS: 'LVSOD\V�0HQX�63��$SSHQGL[����
ZKLFK�OHWV�\RX�FKRRVH�EHWZHHQ�6����6����6����6����RU
QLQH�XVHU�GHILQHG�SDUDPHWHUV��<RX�PD\�GLVSOD\�WKH
VDPH�SDUDPHWHU�RQ�WZR�RU�PRUH�FKDQQHOV�

REF POS: 'LVSOD\V�WKH�ILUVW�RI�WZR�PHQXV�WKDW�OHW
\RX�HQWHU�VHW�WKH�UHIHUHQFH�SODQH�IRU�WKH�DFWLYH�FKDQ�
QHO�LQ�WLPH�RU�GLVWDQFH���)RU�D�FRUUHFW�GLVWDQFH�UHDG�
RXW��\RX�PXVW�VHW�WKH�GLHOHFWULF�FRQVWDQW�WR�WKH�FRU�
UHFW�YDOXH��5HIHU�WR�WKH�GLVFXVVLRQ�LQ�PHQX�5'�
�$SSHQGL[����

FRONT PANEL KEY-GROUP
OPERATION DESCRIPTIONS
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TRACE MEMORY: 'LVSOD\V�HLWKHU�RI�WZR�PHQXV
WKDW�OHW�\RX�GR�DQ\�RI�WKH�IROORZLQJ������6WRUH�WKH
PHDVXUHG�GDWD�LQ�PHPRU\������9LHZ�WKH�VWRUHG�GDWD�
����$GG��VXEWUDFW��PXOWLSO\��RU�GLYLGH�WKH�PHDVXUHG
GDWD�IURP�WKH�VWRUHG�GDWD��QRUPDOL]H�WR�WKH�VWRUHG
PHPRU\�������9LHZ�ERWK�WKH�PHDVXUHG�DQG�WKH�VWRUHG
GDWD�VLPXOWDQHRXVO\�RQ�WKH�DFWLYH�FKDQQHO��)RXU
PHPRULHV�H[LVW¥RQH�IRU�HDFK�FKDQQHO��7KLV�OHWV�\RX
QRUPDOL]H�WKH�GDWD�LQ�HDFK�FKDQQHO�LQGHSHQGHQWO\�
7KH�/('�RQ�WKLV�EXWWRQ�OLJKWV�RQO\�ZKHQ�WKH�DFWLYH
FKDQQHO�LV�GLVSOD\LQJ�PHDVXUHPHQW�GDWD�QRUPDOL]HG
WR�PHPRU\�

,QGH[���� KEYPAD: 3URYLGHV�IRU�HQWHULQJ�YDOXHV�IRU�WKH
DFWLYH�SDUDPHWHU��7KH�DFWLYH�SDUDPHWHU�LV�WKH�RQH�WR
ZKLFK�WKH�PHQX�FXUVRU�LV�SRLQWLQJ�

,QGH[���� ENHANCEMENT Keys and LED

OPTION MENU: 'LVSOD\V�D�PHQX�VKRZLQJ�WKH
FKRLFH�RI�RSWLRQV�LQVWDOOHG��

VIDEO IF BW: &\FOHV�EHWZHHQ�1250$/��5(�
'8&('��DQG�0,1,080�LQWHUPHGLDWH�IUHTXHQF\
�,)��EDQGZLGWKV��7KH�DSSURSULDWH�LQGLFDWRU�OLJKWV�WR
GLVSOD\�WKH�VHOHFWHG�YDOXH�

AVG/SMOOTH MENU: 'LVSOD\V�D�PHQX�WKDW�OHWV
\RX�HQWHU�YDOXHV�IRU�$9(5$*,1*�DQG�60227+�
,1*�

LINE

MODEL 360B NETWORK ANALYZER

GPIB CALIBRATION MENU

MARKERS/LIMITS SYSTEMS STATE OUTPUT

CHANNELS

DISPLAY ENHANCEMENT

MEASUREMENT

20 19 18 17 16 15 14

1 2 3 4 5 6 7 8 9 10 11 12 13

FRONT PANEL KEY-GROUP 
OPERATION DESCRIPTIONS

5-6 360B OM



TRACE SMOOTH: 7XUQV�WKH�WUDFH�VPRRWKLQJ�IXQF�
WLRQ�RQ�DQG�RII��

AVERAGE: 7XUQV�WKH�DYHUDJH�IXQFWLRQ�RQ�DQG�RII�

,QGH[���� Terminator Keys

GHz/103/µs/m: 7HUPLQDWHV�D�YDOXH�HQWHUHG�RQ�WKH
NH\SDG�LQ�WKH�XQLWV�VKRZQ�¦WKDW�LV��JLJDKHUW]�IRU
IUHTXHQF\���;����SRZHU�IRU�GLPHQVLRQOHVV�RU�DQJOH
HQWULHV��PLFURVHFRQGV�IRU�WLPH��RU�PHWHUV�IRU�OHQJWK��

MHz/X1/ns/cm: 7HUPLQDWHV�D�YDOXH�HQWHUHG�RQ�WKH
NH\SDG�LQ�WKH�XQLWV�VKRZQ¦WKDW�LV��PHJDKHUW]�IRU
IUHTXHQF\��XQLW\�IRU�GLPHQVLRQOHVV�RU�DQJOH�HQWULHV�
QDQRVHFRQGV�IRU�WLPH��RU�FHQWLPHWHUV�IRU�OHQJWK�

kHz/10-3/ps/mm: 7HUPLQDWHV�D�YDOXH�HQWHUHG�RQ
WKH�NH\SDG�LQ�WKH�XQLWV�VKRZQ¦WKDW�LV��NLORKHUW]�IRU
IUHTXHQF\���;�����©IRU�GLPHQVLRQOHVV�RU�DQJOH�HQ�
WULHV��SLFRVHFRQGV�IRU�WLPH��RU�PLOOLPHWHUV�IRU�OHQJWK�

CLEAR/RET LOC:

D� /RFDO��1RQ�*3,%��0RGH������7KH�NH\�FOHDUV�HQ�
WULHV�QRW�\HW�WHUPLQDWHG�E\�RQH�RI�WKH�WHUPLQDWRU
NH\V�DERYH��ZKLFK�DOORZV�WKH�SUHYLRXVO\�GLV�
SOD\HG�YDOXHV�WR�UHGLVSOD\��2U�����WKH�NH\�WXUQV
RII�WKH�GLVSOD\HG�PHQX��LI�\RX�KDYH�QRW�PDGH
DQ\�NH\SDG�HQWULHV�QHHGLQJ�WHUPLQDWLRQ��

E� *%,%�0RGH��7KH�NH\�UHWXUQV�WKH�LQVWUXPHQW�WR
ORFDO��IURQW�SDQHO��FRQWURO��XQOHVV�WKH�FRQWUROOHU
KDV�VHQW�D�ORFDO�ORFNRXW�PHVVDJH��//2��RYHU�WKH
EXV�

F� &RQQHFW�,QWHUQDO�6FUHHQ�WR�9*$��,I�VHOHFWHG�
SUHVVLQJ�WKH�CLEAR�NH\�UHWXUQV�WR����%�YLGHR
VLJQDO�

,QGH[���� DISKETTE DRIVE: 3URYLGHV�D�GULYH�IRU�WKH�����
LQFK�IORSS\�GLVNHWWH�XVHG�WR�VWRUH�ERWK�WKH�RSHUDWLQJ
V\VWHP�DQG�WKH�VHOHFWHG�IURQW�SDQHO�VHWXSV�DQG�FDOL�
EUDWLRQV�

FRONT PANEL KEY-GROUP
OPERATION DESCRIPTIONS
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,QGH[���� OUTPUT Keys

MENU: 'LVSOD\V�RSWLRQ�PHQXV�WKDW�OHW�\RX�GHILQH
ZKDW�ZLOO�KDSSHQ�HDFK�WLPH�\RX�SUHVV�WKH�67$57
35,17�NH\��7KH�GLVSOD\HG�PHQX�DOVR�VHOHFWV�GLVN
,�2�RSHUDWLRQV�

START PRINT: 7HOOV�WKH�SULQWHU�RU�SORWWHU�WR�VWDUW
RXWSXW�EDVHG�RQ�WKH�FXUUHQW�VHOHFWLRQV�RU�SORWWLQJ�

STOP PRINT: ,PPHGLDWHO\�VWRSV�SULQWLQJ�WKH�GDWD�
FOHDUV�WKH�SULQW�EXIIHU��DQG�VHQGV�D�IRUP�IHHG
FRPPDQG�WR�WKH�SULQWHU��+RZHYHU��LI�WKH�SULQWHU�LV
QRW�SULQWLQJ�GDWD��WKH�NH\�RQO\�VHQGV�D�IRUP�IHHG
FRPPDQG�

,QGH[���� MEASUREMENT Keys and LED

SETUP MENU: 'LVSOD\V�WKH�ILUVW�RI�VHYHUDO�PHQXV
WKDW�OHW�\RX�VHOHFW�IXQFWLRQV�DIIHFWLQJ�PHDVXUHPHQWV�

DATA POINTS: &\FOHV�EHWZHHQ�PD[LPXP��QRUPDO�
DQG�PLQLPXP�UHVROXWLRQ�YDOXHV��7KH�DSSURSULDWH
0$;,080��1250$/��RU�0,1,080�VZLWFK
LQGLFDWRU�OLJKWV�WR�GLVSOD\�WKH�VHOHFWHG�YDOXH�

HOLD: 7RJJOHV�WKH�LQVWUXPHQW�LQ�DQG�RXW�RI�WKH
KROG�PRGH��RU�LW�WULJJHUV�D�VZHHS��GHSHQGLQJ�RQ�WKH
IXQFWLRQ�VHOHFWHG�LQ�PHQX�68���$SSHQGL[����

LINE

MODEL 360B NETWORK ANALYZER

GPIB CALIBRATION MENU

MARKERS/LIMITS SYSTEMS STATE OUTPUT

CHANNELS

DISPLAY ENHANCEMENT

MEASUREMENT
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FRONT PANEL KEY-GROUP 
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DOMAIN: 'LVSOD\V�WKH�ILUVW�LQ�D�VHULHV�RI�PHQXV
WKDW�OHW�\RX�VHW�WKH�7LPH�'RPDLQ�GLVSOD\�SDUDPH�
WHUV����7KLV�NH\�LV�RQO\�DFWLYH�LI�\RXU����%�LV
HTXLSSHG�ZLWK�WKH�7LPH�'RPDLQ�RSWLRQ��

D� ,I�DOUHDG\�LQ�WKH�'20$,1�PHQXV��SUHVVLQJ�WKLV
NH\�ZLOO�UHWXUQ�WR�WKH�ILUVW�PHQX�LQ�WKH�VHTXHQFH�

E� ,I�LQ�WKH�'20$,1�PHQXV�DQG�DQRWKHU��QRQ�WLPH
GRPDLQ��PHQX�LV�GLVSOD\HG�E\�SXVKLQJ�D�PHQX
NH\��WKH�ODVW�GLVSOD\HG�GRPDLQ�PHQX�UHGLVSOD\V
ZKHQ�WKH�'20$,1�NH\�LV�QH[W�SUHVVHG�

DEVICE ID: 'LVSOD\V�D�PHQX�DVNLQJ�\RX�WR�LGHQWLI\
\RXU�WHVW�GHYLFH�

,QGH[���� SYSTEM STATE Keys

DEFAULT PROGRAM: 5HVHWV�WKH�IURQW�SDQHO�WR
WKH�IDFWRU\�SUHVHW�VWDWH�DQG�GLVSOD\V�0HQX�68��
68���RU�68���DIWHU�SUHVVLQJ�WKH�NH\�DJDLQ��3UHVVLQJ
WKLV�NH\�LQ�FRQMXQFWLRQ�ZLWK�WKH�§�¨�RU�§�¨�NH\�UHVHWV
FHUWDLQ�LQWHUQDO�PHPRULHV�DQG�IURQW�SDQHO�NH\�VWDWHV
�UHIHU�WR�SDUDJUDSKV�����DQG�������

&$87,21

8VH�RI�WKLV�NH\�ZLOO�GHVWUR\�IURQW�SDQHO�DQG
FDOLEUDWLRQ�VHWXS�GDWD��XQOHVV�WKH\�KDYH
EHHQ�VDYHG�WR�GLVN�

UTILITY MENU: 'LVSOD\V�WKH�ILUVW�LQ�D�VHULHV�RI
PHQXV�WKDW�OHW�\RX�SHUIRUP�GLVNHWWH�DQG�RWKHU�XWLO�
LW\�W\SH�IXQFWLRQV�DQG�RSHUDWLRQV�

,QGH[���� MARKERS/LIMIT Keys

MARKER MENU: 'LVSOD\V�WKH�ILUVW�LQ�D�VHULHV�RI
PHQXV�WKDW�OHW�\RX�VHW�DQG�PDQLSXODWH�PDUNHU
IUHTXHQFLHV��WLPHV��DQG�GLVWDQFHV�

READOUT MARKER: 'LVSOD\V�D�PHQX�WKDW�OLVWV
DOO�RI�WKH�DFWLYH�PDUNHUV��,I�QR�PDUNHUV�DUH�DFWLYH�
WKH�PHVVDJH�§12�$&7,9(�0$5.(56¨�GLVSOD\V�IRU
IRXU�VHFRQGV�LQ�WKH�PHQX�DUHD�RI�WKH�VFUHHQ�

LIMITS: 'LVSOD\V�RQH�RI�WKH�PHQXV�WKDW�OHW�\RX�PD�
QLSXODWH�WKH�/LPLW���DQG�/LPLW���OLQHV�GLVSOD\HG�RQ
WKH�&57�

FRONT PANEL KEY-GROUP
OPERATION DESCRIPTIONS
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,QGH[���� CHANNELS Keys

CHANNEL MENU: 'LVSOD\V�D�PHQX�WKDW�OHWV�\RX�VH�
OHFW�WKH�QXPEHU�RI�FKDQQHOV�GLVSOD\HG�IRUPDW�

CH 1: 0DNHV�&KDQQHO���WKH�DFWLYH�FKDQQHO��7KH�DF�
WLYH�FKDQQHO�LV�WKH�RQH�DFWHG�RQ�E\�WKH�NH\V�LQ�WKH
',63/$<�VHFWLRQ��2QO\�RQH�FKDQQHO�FDQ�EH�DFWLYH�DW
DQ\�RQH�WLPH�

CH 2: 0DNHV�&KDQQHO���WKH�DFWLYH�FKDQQHO�

CH 3: 0DNHV�&KDQQHO���WKH�DFWLYH�FKDQQHO�

CH 4: 0DNHV�&KDQQHO���WKH�DFWLYH�FKDQQHO�

,QGH[���� CRT Display: 'LVSOD\V�DQ\�RU�DOO�RI�WKH�IRXU�PHDV�
XUHPHQW�FKDQQHOV��SOXV�PHQXV�

LINE

MODEL 360B NETWORK ANALYZER

GPIB CALIBRATION MENU
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1 2 3 4 5 6 7 8 9 10 11 12 13

FRONT PANEL KEY-GROUP 
OPERATION DESCRIPTIONS
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��� CALIBRATION
KEY-GROUP,
DESCRIPTIONS AND
MENU FLOW

7KH�CALIBRATION�NH\V�DQG�LQGLFDWRUV�DUH�GHVFULEHG�EHORZ��7KH�FDOL�
EUDWLRQ�PHQXV�DUH�GLDJUDPPHG�DFFRUGLQJ�WR�WKH�PHWKRG�RI�FDOLEUDWLRQ
SHUIRUPHG��6WDQGDUG�26/��2IIVHW�6KRUW��RU�/5/�/50��7KH�PHQX�VH�
TXHQFLQJ�LV�FRPSOH[�DQG�ORRSLQJ�DQG�FDQ�EH�VDLG�WR�KDYH�WZR�SDUWV�
VHWXS�DQG�FDOLEUDWLRQ��7KH�VHWXS�VHTXHQFLQJ�IRU�WKH�WKUHH�FDOLEUDWLRQ
PHWKRGV�LV�GLDJUDPPHG�RQ�SDJHV������WKURXJK�������(DFK�RI�WKHVH
VHWXS�VHTXHQFLHV�OHDG�WR�WKH�PDLQ�FDOLEUDWLRQ�VHTXHQFH��ZKLFK�LV�GLD�
JUDPHG�RQ�SDJH�������$�IXOO�GHVFULSWLRQ�RI�HDFK�PHQX�LV�SURYLGHG�LQ
$SSHQGL[����ZKHUH�WKH�PHQXV�DUH�DUUDQJHG�LQ�DOSKDEHWLFDO�RUGHU�E\
FDOO�OHWWHU��&���&���&���HWF���

BEGIN CAL Key: 7KLV�NH\�GLVSOD\V�D�PHQX�WKDW�OHWV�\RX�LQLWLDWH�WKH
FDOLEUDWLRQ�VHTXHQFH��7KDW�LV��WR�EHJLQ�D�VHTXHQFH�RI�VWHSV�WKDW�FRU�
UHFWV�IRU�HUURUV�LQKHUHQW�LQ�D�PHDVXUHPHQW�VHWXS�

APPLY CAL Key: 7KLV�NH\�WXUQV�RQ�DQG�RII�WKH�HUURU�FRUUHFWLRQ�WKDW
\RX�PD\�DSSO\�WR�WKH�GLVSOD\HG�FKDQQHO�V��XVLQJ�WKH�FXUUHQWO\�YDOLG�HU�
URU�FRUUHFWLRQ�LQGLFDWRU�

CALIBRATION Indicators: 7KHVH�LQGLFDWRUV�VKRZ�WKH�W\SH�RI�FDOLEUD�
WLRQ�WR�EH�DSSOLHG�WR�WKH�PHDVXUHPHQW��EHORZ���7KH�FDOLEUDWLRQ�W\SHV
DUH�GLVFXVVHG�LQ�GHSWK�LQ�&KDSWHU����§0HDVXUHPHQW�&DOLEUDWLRQ�¨

FULL 12 TERM:�<RX�KDYH�FRUUHFWHG�IRU�DOO�WZHOYH�HUURU�WHUPV�DVVRFL�
DWHG�ZLWK�D�WZR�SRUW�PHDVXUHPHQW��

CALIBRATION

NONE

FULL
12 TERM

1 PATH
2 PORT

FREQUENCY
RESPONSE

REFLECTION
ONLY

BEGIN
CAL

APPLY
CAL

FRONT PANEL CALIBRATION KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW
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1 PATH, 2 PORT:��<RX�KDYH�FRUUHFWHG�IRU�WKH�ILYH�IRUZDUG�GLUHFWLRQ�HU�
URU�WHUPV��(')��(6)��(5)��(7)��DQG�(;)���7KLV�LV�D�VXEVHW�RI�WKH����
WHUP�FDOLEUDWLRQ�

FREQ RESPONSE: <RX�KDYH�FRUUHFWHG�IRU�RQH�RU�ERWK�RI�WKH�IRUZDUG�
GLUHFWLRQ�HUURU�WHUPV�DVVRFLDWHG�ZLWK�D�PHDVXUHPHQW�RI�S���DQG�6���

7KLV�LV�D�VXEVHW�RI�WKH����WHUP�FDOLEUDWLRQ�

REFLECTION ONLY:�<RX�KDYH�FRUUHFWHG�IRU�WKH�WKUHH�HUURU�WHUPV�DVVR�
FLDWHG�ZLWK�DQ�6���PHDVXUHPHQW��(')��(6)��DQG�(5)���7KLV�LV�D�VXE�
VHW�RI�WKH����WHUP�FDOLEUDWLRQ�

NONE:�1R�FDOLEUDWLRQ�GDWD�LV�FXUUHQWO\�DSSOLHG�

FRONT PANEL CALIBRATION KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW
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Menu Flow, Standard OSL 
Calibration Setup 

7KH�IORZ�GLDJUDP�RQ�SDJHV������WKURXJK������VKRZ�PHQX�IORZ�IRU�D
VWDQGDUG�26/��RSHQ�VKRUW�ORDG��FDOLEUDWLRQ�

MENU C11

BEGIN CAL 

KEEP EXISTING
 CAL DATA 

REPEAT 
PREVIOUS CAL

CAL METHOD
XXXXXXX

TRANSMISSION
LINE TYPE:
XXXXXXXX

CHANGE CAL 
METHOD AND
LINE TYPE

NEXT CAL STEP

PRESS <ENTER>
TO SELECT

BEGIN
CAL

MENU C11A

CHANGE
CAL METHOD

AND LINE TYPE 

NEXT CAL STEP

CAL METHOD

STANDARD
(NOT USED FOR

WAVEGUIDE)

OFFSET SHORT

LRL/LRM

TRANSMISSION
LINE TYPE

COAXIAL

WAVE GUIDE

MICROSTRIP

PRESS <ENTER>
TO  SELECT

MENU C5

CALIBRATION
TYPE

FULL 12-TERM

1 PATH
2 PORT

FREQUENCY
RESPONSE ONLY

REFLECTION
ONLY (PORT 1)

PRESS <ENTER>
TO SELECT

MENU C1

SELECT 
CALIBRATION 
DATA POINTS 

NORMAL 
 (501 POINTS
MAXIMUM

C.W. 
(1 POINT) 

N-DISCRETE 
FREQUENCIES 
(2 TO 501 
POINTS) 

TIME DOMAIN 
(HARMONIC) 

PRESS <ENTER> 
TO SELECT 

MENU C5A

SELECT 
FREQUENCY 

RESPONSE TYPE 

TRANSMISSION 

REFLECTION 

BOTH 

PRESS <ENTER> 
TO SELECT 

MENU C5B

SELECT USE
OF ISOLATION

IN APPLIED
CALIBRATION

INCLUDE
ISOLATION
(NORMAL)

EXCLUDE
ISOLATION

PRESS <ENTER> 
TO SELECT 

A

D

C

B

Go to
Page 5-28

FRONT PANEL CALIBRATION KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW
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Menu Flow, Standard OSL 
Calibration Setup (Continued)

MENU  C2A

INSERT
INDIVIDUAL

FREQUENCIES

INPUT A FREQ
PRESS <ENTER>
TO INSERT

NEXT FREQ. 
XX.XXXX GHz

XXX FREQS. 
ENTERED, 
LAST FREQ WAS 
XX.XXXX GHz

AUTO INCR ON (OFF)
XX.XXXX GHz 

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT 

OR TURN ON/OFF

MENU C2C

CALIBRATION 
RANGE

HARMONIC CAL 
FOR 

TIME DOMAIN

START (STEP)
XX.XXXX GHz

APPROX STOP 
 XX.XXXX GHz

USING ABOVE
START AND STOP
WILL RESULT IN
XXX DATA 
POINTS AND 
 XX.XXXX GHz
TRUE STOP FREQ

NEXT CAL STEP

PRESS <ENTER> 
TO SELECT

MENU C2B

SINGLE POINT 
CALIBRATION

C.W. FREQ
 XX.XXXX GHz

FINISHED 
ENTRY, NEXT
CAL STEP

INPUT FREQ AND
PRESS <ENTER>

TO SELECT

MENU C2D

DISCRETE FILL

INPUT START,
INCR, POINTS,
THEN SELECT
“FILL RANGE”

START FREQ
X.XXXX GHz

INCREMENT
X.XXXXGHz

NUMBER OF PTS
 XXX POINTS

STOP FREQ
XX.XXXX GHz

FILL RANGE
( XXX ENTERED) 

INDIVIDUAL
FREQUENCY INSERT

CLEAR ALL

FINISHED
NEXT CAL STEP

PRESS <ENTER>
TO SELECT

DCB

E

MENU C2

FREQ RANGE OF 
CALIBRATION

START 
XX.XXXXGHz

STOP 
XX.XXXX GHz 

XXX DATA PTS 
USING ABOVE 
START AND STOP 
 XXX.X MHz 
 STEP SIZE

NEXT CAL STEP

PRESS <ENTER> 
TO SELECT

A

FRONT PANEL CALIBRATION KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW
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Menu Flow, Standard OSL 
Calibration Setup (Continued)

 

0LFURVWULS��0HQX�&��$�&RD[LDO��0HQX�&��$�

E

MENU C20

ENTER
THROUGH LINE
PARAMETERS

OFFSET LENGTH
OF THROUGH

OFFSET LENGTH
X.XXXX mm

LOSS  EQUATION:
A+B*FREQ ^C

A: DC COEFF
(dB/(m)
     0.0000

B: FREQ  COEFF
(dB/(m •   FREQ ^C)
      0.000 e-6

C:  FREQ
     EXPONENT
      0.500

PRESS <ENTER>
WHEN COMPLETE

MENU C3

CONFIRM
CALIBRATION
PARAMETERS

PORT 1 CONN
XXXXXXXX

PORT 2 CONN
XXXXXXXX

REFLECTION
PAIRING
XXXXXXXX

LOAD TYPE
XXXXXXXX

THROUGH
PARAMETERS

REFERENCE
IMPEDANCE

TEST SIGNALS

START CAL

PRESS <ENTER>
TO SELECT

MENU C4

SELECT PORT X
CONNECTOR TYPE

SMA (M)
SMA (F)

K-CONN (M)
K-CONN (F)

TYPE N (M)
TYPE N (F)

GPC-3.5 (M)
GPC-3.5 (F)

GPC-7

USER DEFINED

MORE

PRESS <ENTER>
TO SELECT

MENU C4A

SELECT PORT 1
CONNECTOR TYPE

V-CONN (M)
V-CONN (F)

TNC  (M)
TNC (F)

2.4 mm (M)
2.4 mm(F)

MORE

PRESS <ENTER>
TO SELECT

MENU C12A

PORT
SHORT DEVICE

ENTER THE
OFFSET LENGTH

OFFSET LENGTH
± XX.XXXX mm

PRESS <ENTER> 
WHEN COMPLETE

MENU C12

PORT
 OPEN DEVICE 

ENTER THE 
CAPACITANCE 
COEFFICIENTS 

TERM  1-C0 
± XX.XXe- 15 

TERM  2-C1 
± XXX.XX e - 27 

TERM  3-C2 
±XXX.XX e - 36 

TERM  3-C3 
±XXX.XX e - 45 

ENTER THE
OFFSET LENGTH

OFFSET LENGTH
±XX.XXXX mm  

PRESS <ENTER> 
WHEN COMPLETE

MENU C6

SELECT 
TYPE OF LOAD 

BROADBAND 
FIXED LOAD 

SLIDING LOAD 
(MAY ALSO 
REQUIRE
BROADBAND 
FIXED LOAD) 

PRESS <ENTER> 
TO SELECT 

F

Go to
Page 5-28

MENU C17

ENTER 
REFERENCE
IMPEDANCE

REFERENCE
IMPEDANCE
   XXX.XXX Ω

PRESS <ENTER> 
WHEN COMPLETE

Go to Menu
 SU2, Page 5-33

MENU C13

SET
REFLECTION

PAIRING

MIXED
   (OPEN–SHORT
   SHORT–OPEN

MATCHED
   (OPEN–OPEN
   SHORT–SHORT

PRESS <ENTER> 
TO SELECT

FRONT PANEL CALIBRATION KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW

360B OM 5-15



Menu Flow, Standard OSL 
Calibration Setup (Continued)

0LFURVWULS

MENU C3D

CONFIRM
CALIBRATION
PARAMETERS

PORT 1
OPEN/SHORT

PORT 2 
OPEN/SHORT

THROUGH
PARAMETERS

MICROSTRIP
PARAMETERS
USER DEFINED

TEST SIGNALS

START CAL

PRESS <ENTER>
TO SELECT
OR CHANGE

F

MENU C12A

PORT
SHORT DEVICE

ENTER THE
OFFSET LENGTH

OFFSET LENGTH
± XX.XXXX mm

PRESS <ENTER> 
WHEN COMPLETE

MENU C12

PORT
 OPEN DEVICE 

ENTER THE 
CAPACITANCE 
COEFFICIENTS 

TERM  1-C0 
± XX.XXe- 15 

TERM  2-C1 
± XXX.XX e - 27 

TERM  3-C2 
±XXX.XX e - 36 

TERM  3-C3 
±XXX.XX e - 45 

ENTER THE
OFFSET LENGTH

OFFSET LENGTH
±XX.XXXX mm  

PRESS <ENTER> 
WHEN COMPLETE

MENU C20

ENTER
THROUGH LINE
PARAMETERS

OFFSET LENGTH
OF THROUGH

OFFSET LENGTH
X.XXXX mm

LOSS  EQUATION:
A+B*FREQ ^C

A: DC COEFF
(dB/(m)
     0.0000

B: FREQ  COEFF
(dB/(m •   FREQ ^C)
      0.000 e-6

C:  FREQ
     EXPONENT
      0.500

PRESS <ENTER>
WHEN COMPLETE

Go to
Page 5-28

MENU C16

ENTER
USER DEFINED

MICROSTRIP
PARAMETERS

WIDTH OF
STRIP
XX.XXXX mm

THICKNESS OF
SUBSTRATE
XXXX.XXXX mm

ZC
XXX.XXX Ω

SUBSTRATE
DIELECTRIC
XX.XX

EFFECTIVE
DIELECTRIC
XX.XX
(RECOMMENDED
       1.00)

PRESS <ENTER> 
WHEN COMPLETE

MENU C16A

SELECT
MICROSTRIP

PARAMETERS

10 MIL KIT

15 MIL KIT

25 MIL KIT

USER DEFINED

PRESS <ENTER> 
WHEN COMPLETE

Go to Menu
 SU2, Page 5-33

FRONT PANEL CALIBRATION KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW
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Menu Flow, Offset–Short
Calibration Setup

7KH�IORZ�GLDJUDP�RQ�SDJHV������WKURXJK������VKRZ�PHQX�IORZ�IRU�DQ
2IIVHW�6KRUW�FDOLEUDWLRQ�

MENU C11A

CHANGE
CAL METHOD

AND LINE TYPE 

NEXT CAL STEP

CAL METHOD

STANDARD
(NOT USED FOR

WAVEGUIDE)

OFFSET SHORT

LRL/LRM

TRANSMISSION
LINE TYPE

COAXIAL

WAVEGUIDE

MICROSTRIP

PRESS <ENTER>
TO  SELECT

MENU C11

BEGIN CAL 

KEEP EXISTING
 CAL DATA 

REPEAT 
PREVIOUS CAL

CAL METHOD
XXXXXXX

TRANSMISSION
LINE TYPE:
XXXXXXXX

CHANGE CAL 
METHOD AND
LINE TYPE

NEXT CAL STEP

PRESS <ENTER>
TO SELECT

BEGIN
CAL

A

MENU C11C

SELECT
WAVEGUIDE
KIT TO USE

-INSTALLED-

IDENTIFIER
XXXX

CUTOFF FREQ:
XX.XXXX

SHORT 1
XX.XXXXmm

SHORT 2
XX.XXXXmm

USE INSTALLED
KIT

USER DEFINED

PRESS <ENTER>
TO  SELECT

MENU C15

ENTER
WAVEGUIDE

PARAMETERS

WAVEGUIDE
CUTOFF FREQ
   XX.XXXX GHz

OFFSET  LENGTH
OF SHORT 1
   X.XXXX mm

OFFSET  LENGTH
OF SHORT 2
   X.XXXX mm

PRESS <ENTER> 
WHEN COMPLETE

Go to
Page 5-28

FRONT PANEL CALIBRATION KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW
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 Menu Flow, Offset–Short
Calibration Setup(Continued)

MENU C1

SELECT 
CALIBRATION 
DATA POINTS 

NORMAL 
 (501 POINTS
MAXIMUM

C.W. 
(1 POINT) 

N-DISCRETE 
FREQUENCIES 
(2 TO 501 
POINTS) 

TIME DOMAIN 
(HARMONIC) 

PRESS <ENTER> 
TO SELECT 

MENU C5A

SELECT 
FREQUENCY 

RESPONSE TYPE 

TRANSMISSION 

REFLECTION 

BOTH 

PRESS <ENTER> 
TO SELECT 

MENU C5B

SELECT USE
OF ISOLATION

IN APPLIED
CALIBRATION

INCLUDE
ISOLATION
(NORMAL)

EXCLUDE
ISOLATION

PRESS <ENTER> 
TO SELECT 

B

E

D

C

MENU C5

CALIBRATION
TYPE

FULL 12-TERM

1 PATH
2 PORT

FREQUENCY
RESPONSE ONLY

REFLECTION
ONLY (PORT 1)

PRESS <ENTER>
TO SELECT

A

FRONT PANEL CALIBRATION KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW
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Menu Flow, Offset–Short
Calibration Setup (Continued)

MENU  C2A

INSERT
INDIVIDUAL

FREQUENCIES

INPUT A FREQ
PRESS <ENTER>
TO INSERT

NEXT FREQ. 
XX.XXXX GHz

XXX FREQS. 
ENTERED, 
LAST FREQ WAS 
XX.XXXX GHz

AUTO INCR ON (OFF)
XX.XXXX GHz 

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT 

OR TURN ON/OFF

MENU C2C

CALIBRATION 
RANGE

HARMONIC CAL 
FOR 

TIME DOMAIN

START (STEP)
XX.XXXX GHz

APPROX STOP 
 XX.XXXX GHz

USING ABOVE
START AND STOP
WILL RESULT IN
XXX DATA 
POINTS AND 
 XX.XXXX GHz
TRUE STOP FREQ

NEXT CAL STEP

PRESS <ENTER> 
TO SELECT

MENU C2B

SINGLE POINT 
CALIBRATION

C.W. FREQ
 XX.XXXX GHz

FINISHED 
ENTRY, NEXT
CAL STEP

INPUT FREQ AND
PRESS <ENTER>

TO SELECT

MENU C2D

DISCRETE FILL

INPUT START,
INCR, POINTS,
THEN SELECT
“FILL RANGE”

START FREQ
X.XXXX GHz

INCREMENT
X.XXXXGHz

NUMBER OF PTS
 XXX POINTS

STOP FREQ
XX.XXXX GHz

FILL RANGE
( XXX ENTERED) 

INDIVIDUAL
FREQUENCY INSERT

CLEAR ALL

FINISHED
NEXT CAL STEP

PRESS <ENTER>
TO SELECT

EDC

F

MENU C2,

FREQ RANGE OF 
CALIBRATION

START 
XX.XXXXGHz

STOP 
XX.XXXX GHz 

XXX DATA PTS 
USING ABOVE 
START AND STOP 
 XXX.X MHz 
 STEP SIZE

NEXT CAL STEP

PRESS <ENTER> 
TO SELECT

B

FRONT PANEL CALIBRATION KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW
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Menu Flow, Offset–Short
Calibration Setup (Continued)

F
&RD[

MENU C3A

CONFIRM
CALIBRATION
PARAMETERS

OFFSET
LENGTHS
OF SHORTS

LOAD  TYPE
XXXXXXXX

THROUGH
PARAMETERS

REFERENCE
IMPEDANCE

TEST SIGNALS

START CAL

PRESS  <ENTER>
TO SELECT
OR CHANGE

MENU C20

ENTER
THROUGH LINE
PARAMETERS

OFFSET LENGTH
OF THROUGH

OFFSET LENGTH
X.XXXX mm

LOSS  EQUATION:
A+B*FREQ ^C

A: DC COEFF
(dB/(m)
     0.0000

B: FREQ  COEFF
(dB/(m •   FREQ ^C)
      0.000 e-6

C:  FREQ
     EXPONENT
      0.500

PRESS <ENTER>
WHEN COMPLETE

MENU C6

SELECT 
TYPE OF LOAD 

BROADBAND 
FIXED LOAD 

SLIDING LOAD 
(MAY ALSO 
REQUIRE
BROADBAND 
FIXED LOAD) 

PRESS <ENTER> 
TO SELECT 

MENU C14

ENTER
OFFSET LENGTHS

OF SHORTS

–PORT 1–

SHORT 1
          XX.XXXX mm

SHORT 2
          XX.XXXX mm

–PORT 2–

SHORT 1
          XX.XXXX mm

SHORT 2
          XX.XXXX mm

IF USING ONLY
TWO SHORTS,
PORT 2 OFFSETS
SHOULD EQUAL
PORT 1 OFFSETS

PRESS <ENTER> 
WHEN COMPLETE

Go to
Page 5-28

MENU C17

ENTER 
REFERENCE
IMPEDANCE

REFERENCE
IMPEDANCE
   XXX.XXX Ω

PRESS <ENTER> 
WHEN COMPLETE

Go to Menu
 SU1, Page 5-32

FRONT PANEL CALIBRATION KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW
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Menu Flow, Offset–Short
Calibration Setup (Continued)

F
:DYHJXLGH

MENU C20

ENTER
THROUGH LINE
PARAMETERS

OFFSET LENGTH
OF THROUGH

OFFSET LENGTH
X.XXXX mm

LOSS  EQUATION:
A+B*FREQ ^C

A: DC COEFF
(dB/(m)
     0.0000

B: FREQ  COEFF
(dB/(m •   FREQ ^C)
      0.000 e-6

C:  FREQ
     EXPONENT
      0500

PRESS <ENTER>
WHEN COMPLETE

MENU C6

SELECT 
TYPE OF LOAD 

BROADBAND 
FIXED LOAD 

SLIDING LOAD 
(MAY ALSO 
REQUIRE
BROADBAND 
FIXED LOAD) 

PRESS <ENTER> 
TO SELECT 

MENU C3B

CONFIRM
CALIBRATION
PARAMETERS

LOAD TYPE
XXXXXXXX

THROUGH
PARAMETERS

TEST SIGNALS

START CAL

PRESS <ENTER>
TO SELECT

Go to
Page 5-28

Go to Menu
 SU2, Page 5-33

FRONT PANEL CALIBRATION KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW
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Menu Flow, Offset–Short
Calibration Setup (Continued)

F
0LFURVWULS

MENU C20

ENTER
THROUGH LINE
PARAMETERS

OFFSET LENGTH
OF THROUGH

OFFSET LENGTH
X.XXXX mm

LOSS  EQUATION:
A+B*FREQ ^C

A: DC COEFF
(dB/(m)
     0.0000

B: FREQ  COEFF
(dB/(m •   FREQ ^C)
      0.000 e-6

C:  FREQ
     EXPONENT
      0.500

PRESS <ENTER>
WHEN COMPLETE

Go to
Page 5-28

MENU C3C

CONFIRM
CALIBRATION
PARAMETERS

OFFSET
LENGTHS
OF SHORTS

THROUGH
PARAMETERS

MICROSTRIP
PARAMETER
XXXXXXXXXX

TEST SIGNALS

START CAL

PRESS <ENTER>
TO SELECT
OR CHANGE

MENU C16

ENTER
USER DEFINED

MICROSTRIP
PARAMETERS

WIDTH OF
STRIP
XX.XXXX mm

THICKNESS OF
SUBSTRATE
XXXX.XXXX mm

ZC
XXX.XXX Ω

SUBSTRATE
DIELECTRIC
XX.XX

EFFECTIVE
DIELECTRIC
XX.XX
(RECOMMENDED
       1.00)

PRESS <ENTER> 
WHEN COMPLETE

MENU C16A

SELECT
MICROSTRIP

PARAMETERS

10 MIL KIT

15 MIL KIT

25 MIL KIT

USER DEFINED

PRESS <ENTER> 
WHEN COMPLETE

Go to Menu
 SU2, Page 5-33

FRONT PANEL CALIBRATION KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW
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Menu Flow,  LRL/LRM 
Calibration Setup 

7KH�IORZ�GLDJUDP�RQ�SDJHV������WKURXJK������VKRZ�PHQX�IORZ�IRU�DQ
/5/�/50�FDOLEUDWLRQ�

MENU C11A

CHANGE
CAL METHOD

AND LINE TYPE 

NEXT CAL STEP

CAL METHOD

STANDARD
(NOT USED FOR

WAVEGUIDE)

OFFSET SHORT

LRL/LRM

TRANSMISSION
LINE TYPE

COAXIAL

WAVEGUIDE

MICROSTRIP

PRESS <ENTER>
TO  SELECT

Go to
Page 5-28

MENU C11

BEGIN CAL 

KEEP EXISTING
 CAL DATA 

REPEAT 
PREVIOUS CAL

CAL METHOD
XXXXXXX

TRANSMISSION
LINE TYPE:
XXXXXXXX

CHANGE CAL 
METHOD AND
LINE TYPE

NEXT CAL STEP

PRESS <ENTER>
TO SELECT

BEGIN
CAL

MENU C15A

ENTER
WAVEGUIDE

CUTOFF
FREQUENCY

WAVEGUIDE
CUTOFF FREQ
   XX.XXXX GHz

PRESS <ENTER> 
WHEN COMPLETE

MENU C1

SELECT 
CALIBRATION 
DATA POINTS 

NORMAL 
 (501 POINTS
MAXIMUM

C.W. 
(1 POINT) 

N-DISCRETE 
FREQUENCIES 
(2 TO 501 
POINTS) 

TIME DOMAIN 
(HARMONIC) 

PRESS <ENTER> 
TO SELECT 

MENU C5B

SELECT USE
OF ISOLATION

IN APPLIED
CALIBRATION

INCLUDE
ISOLATION
(NORMAL)

EXCLUDE
ISOLATION

PRESS <ENTER> 
TO SELECT 

A

D

C

B

FRONT PANEL CALIBRATION KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW
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Menu Flow,  LRL/LRM 
Calibration Setup (Continued)

MENU  C2A

INSERT
INDIVIDUAL

FREQUENCIES

INPUT A FREQ
PRESS <ENTER>
TO INSERT

NEXT FREQ. 
XX.XXXX GHz

XXX FREQS. 
ENTERED, 
LAST FREQ WAS 
XX.XXXX GHz

AUTO INCR ON (OFF)
XX.XXXX GHz 

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT 

OR TURN ON/OFF

MENU C2C

CALIBRATION 
RANGE

HARMONIC CAL 
FOR 

TIME DOMAIN

START (STEP)
XX.XXXX GHz

APPROX STOP 
 XX.XXXX GHz

USING ABOVE
START AND STOP
WILL RESULT IN
XXX DATA 
POINTS AND 
 XX.XXXX GHz
TRUE STOP FREQ

NEXT CAL STEP

PRESS <ENTER> 
TO SELECT

MENU C2B

SINGLE POINT 
CALIBRATION

C.W. FREQ
 XX.XXXX GHz

FINISHED 
ENTRY, NEXT
CAL STEP

INPUT FREQ AND
PRESS <ENTER>

TO SELECT

MENU C2D

DISCRETE FILL

INPUT START,
INCR, POINTS,
THEN SELECT
“FILL RANGE”

START FREQ
X.XXXX GHz

INCREMENT
X.XXXXGHz

NUMBER OF PTS
 XXX POINTS

STOP FREQ
XX.XXXX GHz

FILL RANGE
( XXX ENTERED) 

INDIVIDUAL
FREQUENCY INSERT

CLEAR ALL

FINISHED
NEXT CAL STEP

PRESS <ENTER>
TO SELECT

DCB

E

MENU C2

FREQ RANGE OF 
CALIBRATION

START 
XX.XXXXGHz

STOP 
XX.XXXX GHz 

XXX DATA PTS 
USING ABOVE 
START AND STOP 
 XXX.X MHz 
 STEP SIZE

NEXT CAL STEP

PRESS <ENTER> 
TO SELECT

A

FRONT PANEL CALIBRATION KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW
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Menu Flow,  LRL/LRM 
Calibration Setup (Continued)

E
&RD[

MENU C3E

CONFIRM
CALIBRATION
PARAMETERS

LRL/LRM
PARAMETERS

REFERENCE
IMPEDANCE

TEST SIGNALS

START CAL

PRESS <ENTER>
TO SELECT
OR CHANGE

MENU C18

CHANGE LRL/LRM
PARAMETERS

NEXT CAL STEP

NUMBER OF
BANDS USED

ONE BAND

TWO BANDS

LOCATION OF
REFERENCE
PLANES

MIDDLE OF
LINE 1 (REF)

ENDS OF 
LINE 1

PRESS <ENTER>
TO  SELECT

MENU C18A

CHANGE LRL/LRM
PARAMETERS

NEXT CAL STEP

CHARA CTERIZE
CAL DEVICES

DEVICE 1
LINE 1 (REF)
X.XXXX mm

DEVICE  2
LINE /MATCH
X.XXXX mm/FULLBAND

PRESS <ENTER>
TO SELECT
OR SWITCH

MENU C18B

CHANGE LRL/LRM
PARAMETERS

NEXT CAL STEP

CHARACTERIZE
CAL DEVICES

DEVICE 1
LINE 1 (REF)
XX.XXXX

DEVICE 2
LINE/MATCH
XX.XXXX/LOWBAND

DEVICE 3 
LINE/MATCH
XX.XXXX/HIGHBAND

FREQ AFTER
WHICH THE USE

OF DEVICE 2
AND DEVICE 3 
IS EXCHANGED

BREAKPOINT
X.XXXX GHZ

PRESS <ENTER>
TO  SELECT

MENU C17

ENTER
 REFERENCE
IMPEDANCE

REFERENCE
IMPEDANCE
   XXX.XXX Ω

PRESS <ENTER> 
WHEN COMPLETE

MENU  C19

CHANGE LRL/LRM
PARAMETERS

NEXT CAL STEP

OFFSET LENGTH
OF REFLECTIVE
DEVICE

OFFSET LENGTH
X.XXXX mm

TYPE OF
REFLECTION

GREATER
THAN Zo

LESS
THAN Zo

PRESS <ENTER>
TO SELECT

Go to
Page 5-28

Go to Menu
 SU2, Page 5-33

FRONT PANEL CALIBRATION KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW
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Menu Flow,  LRL/LRM 
Calibration Setup (Continued)

Go to
Page 5-28

E
:DYHJXLGH

MENU C18

CHANGE LRL/LRM
PARAMETERS

NEXT CAL STEP

NUMBER OF
BANDS USED

ONE BAND

TWO BANDS

LOCATION OF
REFERENCE
PLANES

MIDDLE OF
LINE 1 (REF)

ENDS OF 
LINE 1

PRESS <ENTER>
TO  SELECT

MENU C18A

CHANGE LRL/LRM
PARAMETERS

NEXT CAL STEP

CHARA CTERIZE
CAL DEVICES

DEVICE 1
LINE 1 (REF)
X.XXXX mm

DEVICE  2
LINE /MATCH
X.XXXX mm/FULLBAND

PRESS <ENTER>
TO SELECT
OR SWITCH

MENU C18B

CHANGE LRL/LRM
PARAMETERS

NEXT CAL STEP

CHARACTERIZE
CAL DEVICES

DEVICE 1
LINE 1 (REF)
XX.XXXX

DEVICE 2
LINE/MATCH
XX.XXXX/LOWBAND

DEVICE 3 
LINE/MATCH
XX.XXXX/HIGHBAND

FREQ AFTER
WHICH THE USE

OF DEVICE 2
AND DEVICE 3 
IS EXCHANGED

BREAKPOINT
X.XXXX GHZ

PRESS <ENTER>
TO  SELECT

MENU C3F

CONFIRM
CALIBRATION
PARAMETERS

LRL/LRM
PARAMETERS

TEST SIGNALS

START CAL

PRESS <ENTER>
TO SELECT
OR CHANGE

MENU  C19

CHANGE LRL/LRM
PARAMETERS

NEXT CAL STEP

OFFSET LENGTH
OF REFLECTIVE
DEVICE

OFFSET LENGTH
X.XXXX mm

TYPE OF
REFLECTION

GREATER
THAN Zo

LESS
THAN Zo

PRESS <ENTER>
TO SELECT

Go to Menu
 SU2, Page 5-33

FRONT PANEL CALIBRATION KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW

5-26 360B OM



Menu Flow,  LRL/LRM 
Calibration Setup (Continued) E

0LFURVWULS

MENU C18

CHANGE LRL/LRM
PARAMETERS

NEXT CAL STEP

NUMBER OF
BANDS USED

ONE BAND

TWO BANDS

LOCATION OF
REFERENCE
PLANES

MIDDLE OF
LINE 1 (REF)

ENDS OF 
LINE 1

PRESS <ENTER>
TO  SELECT

MENU C18A

CHANGE LRL/LRM
PARAMETERS

NEXT CAL STEP

CHARA CTERIZE
CAL DEVICES

DEVICE 1
LINE 1 (REF)
X.XXXX mm

DEVICE  2
LINE /MATCH
X.XXXX mm/FULLBAND

PRESS <ENTER>
TO SELECT
OR SWITCH

MENU C18B

CHANGE LRL/LRM
PARAMETERS

NEXT CAL STEP

CHARACTERIZE
CAL DEVICES

DEVICE 1
LINE 1 (REF)
XX.XXXX

DEVICE 2
LINE/MATCH
XX.XXXX/LOWBAND

DEVICE 3 
LINE/MATCH
XX.XXXX/HIGHBAND

FREQ AFTER
WHICH THE USE

OF DEVICE 2
AND DEVICE 3 
IS EXCHANGED

BREAKPOINT
X.XXXX GHZ

PRESS <ENTER>
TO  SELECT

MENU  C19

CHANGE LRL/LRM
PARAMETERS

NEXT CAL STEP

OFFSET LENGTH
OF REFLECTIVE
DEVICE

OFFSET LENGTH
X.XXXX mm

TYPE OF
REFLECTION

GREATER
THAN Zo

LESS
THAN Zo

PRESS <ENTER>
TO SELECT

MENU C3G

CONFIRM
CALIBRATION
PARAMETERS

LRL/LRM
PARAMETERS

MICROSTRIP
PARAMETERS
USER DEFINED

TEST SIGNALS

START CAL

PRESS  <ENTER>
TO SELECT

Go to
Page 5-28

MENU C16

ENTER
USER DEFINED

MICROSTRIP
PARAMETERS

WIDTH OF
STRIP
XX.XXXX mm

THICKNESS OF
SUBSTRATE
XXXX.XXXX mm

ZC
XXX.XXX Ω

SUBSTRATE
DIELECTRIC
XX.XX

EFFECTIVE
DIELECTRIC
XX.XX
(RECOMMENDED
       1.00)

PRESS <ENTER> 
WHEN COMPLETE

MENU C16A

SELECT
MICROSTRIP

PARAMETERS

10 MIL KIT

15 MIL KIT

25 MIL KIT

USER DEFINED

PRESS <ENTER> 
WHEN COMPLETE

Go to Menu
 SU2, Page 5-33

FRONT PANEL CALIBRATION KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW
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Menu Flow, Main Calibration 
Measurement  Sequence

7KLV�SDJH�SURYLGHV�D�PHQX�IORZ�GLDJUDP�IRU�WKH�PDLQ�FDOLEDWLRQ
VHTXHQFH�

MENU C10

CALIBRATION 
SEQUENCE 
COMPLETED

PRESS 
<SAVE/RECALL> 
TO STORE CAL 
DATA ON DISK 

OR 

PRESS <ENTER>
TO PROCEED

MENU 

PRESS <ENTER>
FOR NEXT CAL

STEP

OR

PRESS <CLEAR>
TO RE-MEASURE

�(17(5!MENU C7, 8, 9 Series*

CALIBRATION 
SEQUENCE 

CONNECT 
CALIBRATION 
DEVICES: 

PORT 1: 
XXXXXXXXXXXX 

PORT 2: 
XXXXXXXXXXXX

PRESS <ENTER>
TO MEASURE

DEVICE (S)

PRESS  <1>  FOR
PORT  1  DEVICE

PRESS  <2>  FOR
PORT  2  DEVICE

MEASURING

&RQQHFW�1HZ�&DOLEUDWLRQ�6WDQGDUGV

�&��6HULHV� �5HIOHFWLRQ�'HYLFHV
���&��6HULHV� �6OLGLQJ�/RDG�3RVWLRQ
���&��6HULHV� �7UDQVPLVVLRQ�'HYLFHV

<(6

12

From Page
 5-15, -16, -17, -20, 21,
-22, -23, -25, -26, or -27

5HPHDVXUH�&DOLEUDWLRQ�6WDQGDUGV��&/($5�

CAL
DONE

GO
TO NEXT

CAL
STEP

FRONT PANEL CALIBRATION KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW

5-28 360B OM



��� SAVE/RECALL MENU
KEY, DESCRIPTION AND
MENU FLOW

3UHVVLQJ�WKLV�NH\�GLVSOD\V�WKH�ILUVW�RI�IRXU�PHQXV��EHORZ��WKDW�DOORZV
\RX�WR�VDYH�RU�UHFDOO�FRQWURO�SDQHO�VHWXSV�DQG�FDOLEUDWLRQ�GDWD��)XOO
PHQX�GHVFULSWLRQV�FDQ�EH�IRXQG�LQ�WKH�DOSKDEHWLFDO�OLVWLQJ�XQGHU�WKH
PHQXªV�FDOO�OHWWHUV��65���65���65���HWF��

SAVE/
RE-

CALL

5(&$// 6$9(

MENU SR1

SAVE/RECALL 
FRONT PANEL
INFORMATION

SAVE
RECALL

PRESS <ENTER> 
TO SELECT 
FUNCTION

MENU SR2 

RECALL (OR SAVE)

FRONT PANEL
SETUP IN
INTERNAL
MEMORY

CAL DATA
AND FRONT

PANEL SETUP
ON DISK

PRESS <ENTER> 
TO SELECT 

MENU SR3

SAVE TO 
INTERNAL
MEMORY

MEMORY 1

MEMORY 2

MEMORY 3

MEMORY 4

PRESS <ENTER> 
TO SELECT 

OR
USE KEYPAD

MENU DSK9

SELECT FILE
TO READ

FILENAME 1

FILENAME 2

FILENAME 3

FILENAME 4

FILENAME 5

FILENAME 6

FILENAME 7

FILENAME 8

MORE

PREVIOUS MENU

PRESS <ENTER>
TO SELECT

MENU GP1-3

SELECT FILE 
TO OVERWRITE 

OR 
CREATE NEW 

FILE

FILENAME 1

FILENAME 2 

FILENAME 3 

FILENAME 4 

FILENAME 5 

FILENAME 6 

FILENAME 7 

FILENAME 8 

MORE

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT

MENU  DSK11

SELECT FILE 
TO OVERWRITE 

MORE

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT

MENU SR4

WARNING

INTERNAL
MEMORY

DOES NOT
MATCH

CURRENT
CAL SETUP

CONTINUING
RECALL WILL

DESTROY
CURRENT CAL

PRESS <ENTER> 
TO RECALL 

OR
PRESS <CLEAR>

TO ABORT

SAVE/RECALLMENU KEY, FRONT PANEL
DESCRIPTION AND MENU FLOW OPERATION
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��� MEASUREMENT
KEY-GROUP ,
DESCRIPTION AND
MENU FLOW

7KH�LQGLYLGXDO�NH\V�ZLWKLQ�WKH�MEASUREMENT�NH\�JURXS�DUH�GH�
VFULEHG�EHORZ��7KH�PHQX�IORZ�IRU�WKHVH�NH\�LV�VKRZQ�RQ�VXEVHTXHQW
SDJHV��)XOO�PHQX�GHVFULSWLRQV�FDQ�EH�IRXQG�LQ�WKH�DOSKDEHWLFDO�OLVWLQJ
XQGHU�WKH�PHQXªV�FDOO�OHWWHUV��68���68���')��HWF��

SETUP MENU Key: 3UHVVLQJ�WKLV�NH\�FDOOV�6ZHHS�6HWXS�0HQX�68��RU
68���'HSHQGLQJ�XSRQ�ZKLFK�PHQX�LWHPV�\RX�VHOHFW��DGGLWLRQDO�PHQXV
68��WKUX�68��PD\�DOVR�EH�FDOOHG��

DATA POINTS Key: 3UHVVLQJ�WKLV�NH\�WRJJOHV�EHWZHHQ�MAXIMUM,
NORMAL, DQG MINIMUM UHVROXWLRQ��OLJKWLQJ�WKH�DSSURSULDWH�/('��,I
MAXIMUM�UHVROXWLRQ�LV�;�GDWD��SRLQWV��MINIMUM UHVROXWLRQ�ZLOO�EH�DS�
SUR[LPDWHO\�;���GDWD�SRLQWV�DQG�NORMAL UHVROXWLRQ�ZLOO�EH
DSSUR[LPDWHO\�;���GDWD�SRLQWV��7KH�QRPLQDO�YDOXHV�DUH�; ����
;�� ����DQG�;�� ���

HOLD Key: ,I�WKH�LQVWUXPHQW�LV�VZHHSLQJ��SUHVVLQJ�WKLV�NH\�UHVXOWV�LQ
DQ�LPPHGLDWH�KDOW�RI�WKH�VZHHS�DW�WKH�FXUUHQW�GDWD�SRLQW��7KH�/('�RQ
WKH�EXWWRQ�OLJKWV��LQGLFDWLQJ�WKDW�WKH�+ROG�0RGH�LV�DFWLYH��

7KH�LQVWUXPHQW�PD\�EH�WDNHQ�RXW�RI�WKH�KROG�PRGH�DV�IROORZV�

%\�XVLQJ�DQ\�RI�WKH�RSWLRQV�GHVFULEHG�LQ�0HQX�68���6HOHFW�)XQF�
WLRQ�IRU�+ROG�%XWWRQ�
%\�SUHVVLQJ�WKH�'HIDXOW�3URJUDP�EXWWRQ��7KLV�FDXVHV�WKH����%�WR
UHYHUW�WR�D�SUHGHILQHG�VWDWH�
%\�SUHVVLQJ�WKH�BEGIN CAL�NH\��7KLV�FDXVHV�WKH����%�WR�UHVXPH
VZHHSLQJ�DQG�EHJLQ�WKH�&DOLEUDWLRQ�0HQX�VHTXHQFH�

127(
6HH�WKH�GHVFULSWLRQ�IRU�0HQX�68��IRU�D�GLVFXVVLRQ�RI�WKH�LQ�
WHUDFWLRQ�EHWZHHQ�WKH�+ROG�0RGH�DQG�WKH�VHOHFWLRQ�RI�§6LQ�
JOH�6ZHHS¨�RU�§5HVWDUW�6ZHHS¨

MEASUREMENT KEY-GROUP, FRONT PANEL
DESCRIPTION AND MENU FLOW OPERATION

MAXIMUM

NORMAL

MINIMUM

SETUP
MENU

DATA
POINTS

HOLD DOMAIN
DEVICE

ID

MEASUREMENT
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,I�\RX�UHVWDUW�WKH�VZHHS�DIWHU�SHUIRUPLQJ�DQ\�GLVN�RSHUDWLRQV�LQ�WKH
+ROG�0RGH��VZHHS�VWRSSHG�DW�VRPH�GDWD�SRLQW���WKH�VZHHS�UHVWDUWV
IURP�WKH�EHJLQQLQJ��

DOMAIN Key: 7KLV�NH\�IXQFWLRQ�LV�IXOO\�GHVFULEHG�LQ�SDUDJUDSK����
�SDJH�������$GGLWLRQDOO\��LI�WKH�7LPH�'RPDLQ�RSWLRQ�LV�LQVWDOOHG��PDN�
LQJ�D�VHOHFWLRQ�RWKHU�WKDQ�§)UHTXHQF\�'RPDLQ¨�OHWV�\RX�GLVSOD\�PHDV�
XUHG�GDWD�LQ�WKH�WLPH�GRPDLQ��,W�DOVR�FDOOV�D�IXUWKHU�VHTXHQFH�RI�7LPH
'RPDLQ�0HQXV��5HIHU�WR��SDUDJUDSK������IRU�DGGLWLRQDO�GHWDLOV�

DEVICE ID Key: 3UHVVLQJ�WKLV�NH\�FDOOV�D�PHQX�WKDW�OHWV�\RX�HQWHU�D
QDPH�IRU�WKH�WHVW�GHYLFH��7KLV�NH\�KDV�WKH�VDPH�HIIHFW�DV�VHOHFWLQJ�§'H�
YLFH�,'¨�LQ�WKH�30��PHQX�

MEASUREMENT KEY-GROUP, FRONT PANEL
DESCRIPTION AND MENU FLOW OPERATION
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Menu Flow, SETUP MENU Key

MAXIMUM

NORMAL

MINIMUM

SETUP
MENU

DATA
POINTS

HOLD DOMAIN
DEVICE

ID

MEASUREMENT

MENU DF

DISCRETE FILL 

INPUT START,
INCR, POINTS, 
THEN SELECT
“FILL RANGE”

START FREQ 
XX.XXXXGHz 

INCREMENT 
X.XXXXGHz 

NUMBER OF PTS
XXX POINTS

STOP FREQ
XX.XXXX

FILL RANGE
(XXX ENTERED)

INDIVIDUAL
FREQ INSERT

CLEAR ALL

FINISHED,
RETURN TO SWP

PRESS ENTER
TO SELECT

MENU DF1

INSERT
INDIVIDUAL

FREQUENCIES

INPUT A FREQ
PRESS <ENTER>
TO INSERT

NEXT  FREQ
XX.XXXX GHz

XXX FREQS
ENTERED
LAST FREQ WAS
XX.XXXX GHz

AUTO INCR ON (OFF)
XX.XXXX GHz

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT 

OR TURN ON/OFF

A B

D

C

D

C

MENU SU1

SWEEP SETUP

START
XX.XXXX GHz

STOP
XX.XXXX GHz

XXX DATA POINTS
XXX.X MHz
STEP SIZE

C.W. MODE    XXX

MARKER SWEEP

DISCRETE FILL

HOLD BUTTON
FUNCTION

TEST
SIGNALS

PRESS <ENTER> 
TO SELECT

OR TURN ON/OFF

MENU SU3

SINGLE POINT
MEASUREMENT

SETUP

C.W. FREQ
  X.XXXX  GHz

HOLD BUTTON
FUNCTION

TEST
SIGNALS

RETURN TO
SWEEP MODE

PRESS <ENTER> 
TO SELECT

MEASUREMENT KEY-GROUP, FRONT PANEL
DESCRIPTION AND MENU FLOW OPERATION
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Menu Flow, SETUP MENU Key
 (Continued)

,)�)73�&$/�'2(6�127�(;,67

,)�)73�&$/�'2(6
(;,67

* FTP = Flat Test Port Power

MENU SU5

FREQUENCY
MARKER SWEEP

START SWEEP
MARKER (n)
XX.XXXX GHz

STOP SWEEP
MARKER (n)
XX.XXXX GHz

USE KEYPAD
TO SELECT
MARKER (1-6)

MENU SU6

FREQUENCY
MARKER C.W.

C.W  FREQ
MARKER (n)
XX.XXXXXX GHz

USE KEYPAD
TO SELECT
MARKER (1-6)

MENU SU4

SELECT 
FUNCTION FOR
HOLD BUTTON

HOLD/CONTINUE

HOLD/RESTART

SINGLE SWEEP 
AND HOLD

BIAS/RF
HOLD CONDITIONS

BIAS            ON
RF               ON
DUT/AUT    ON

DUT/AUT 
PROTECTION
DEFAULT RESET
TURNS ON HOLD
WITH BIAS/RF
TURNED OFF

MENU SU2

TEST SIGNALS

SOURCE 1 PWR
XX.X dBm

SOURCE 2 PWR
XX.X dBm

PORT 1 SOURCE
X0 dB (0-70)

PORT 1 TEST
X0 dB (0-00)

PORT 2 SOURCE
X0 dB (0-70)

PORT 2 TEST
X0 dB (0-40)

FLAT TEST
PORT POWER

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT

A B C D

MENU SU8

FLAT TEST
PORT POWER

CALIBRATE
FOR FLATNESS

CHARTACTERIZED
FLAT PORT  X
AT           XX.X dBm
SOURCE  X  SET
TO          X.XX dBm

FLATNESS      ON
CORRECTION

TEST PORT  PWR
          XX.X dBm

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT

OR TURN ON/OFF

MENU SU8A

CALIBRATE FOR
FLAT TEST PORT POWER

TEST PORT
PORT  1/ PORT  2

NUMBER OF
POWER SWEEPS
  X

XX   POINTS
MEASURE  X  PWR
POINT EVERY
  X POINTS

START FLAT
CALIBRATION

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT
OR SWITCH

OR TURN KNOB TO
CHANGE NUMBER

OF POINTS

MEASUREMENT KEY-GROUP, FRONT PANEL
DESCRIPTION AND MENU FLOW OPERATION
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��� CHANNEL KEY-GROUP,
DESCRIPTION AND
MENU FLOW

7KH�LQGLYLGXDO�NH\V�ZLWKLQ�WKH�&+$11(/�NH\�JURXS�DUH�GHVFULEHG�EH�
ORZ��

CH 1-4 .H\V� 7KHVH�NH\V��EHORZ��GHILQH�WKH�DFWLYH�FKDQQHO��2QH��DQG
RQO\�RQH��PXVW�DOZD\V�EH�DFWLYH�DV�LQGLFDWHG�E\�WKH�DVVRFLDWHG�/('�
3UHVVLQJ�D�EXWWRQ�PDNHV�WKH�LQGLFDWHG�FKDQQHO�DFWLYH��,I�FKDQQHO�LQGL�
FDWHG�E\�WKH�NH\�LV�DOUHDG\�DFWLYH��SUHVVLQJ�WKH�NH\�KDV�QR�HIIHFW��

7KH�DFWLYH�FKDQQHO�ZLOO�EH�WKH�FKDQQHO�DFWHG�XSRQ�E\�WKH S PARAMS,
GRAPH TYPE, REF DELAY, TRACE MEMORY, SET SCALE, AUTO
SCALE and DOMAIN�NH\V��:KHQ�LQ�WKH�VLQJOH�FKDQQHO�GLVSOD\�PRGH�
WKH�DFWLYH�FKDQQHO�ZLOO�EH�WKH�RQH�GLVSOD\HG��

CHANNEL Menu : 3UHVVLQJ�WKLV�NH\�FDOOV�PHQX�&0��EHORZ���+HUH�
\RX�VHOHFW�WKH�QXPEHU�RI�FKDQQHOV�WR�EH�GLVSOD\HG��:KHQ�LQ�WKH�VLQJOH
GLVSOD\�PRGH��RQO\�WKH�DFWLYH�FKDQQHO�ZLOO�EH�GLVSOD\HG��)XOO�PHQX�GH�
VFULSWLRQ�FDQ�EH�IRXQG�LQ�WKH�DOSKDEHWLFDO�OLVWLQJ��$SSHQGL[����XQGHU
WKH�PHQXªV�FDOO�OHWWHUV��&0��

CHANNELS

CHANNEL
MENU

CH1 CH2

CH3 CH4

MENU CM

SELECT 
DISPLAY MODE

SINGLE 
CHANNEL

DUAL 
CHANNELS 1 – 3

OVERLAY DUAL
CHANNELS 1 – 3

DUAL 
CHANNELS 2 – 4

OVERLAY DUAL
CHANNELS 2 – 4

ALL FOUR 
CHANNELS

PRESS <ENTER>
TO SELECT 

CHANNEL KEY-GROUP, FRONT PANEL
DESCRIPTION AND MENU FLOW OPERATION
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��� DISPLAY KEY-GROUP,
DESCRIPTION AND
MENU FLOW

7KH�LQGLYLGXDO�NH\V�ZLWKLQ�WKH�DISPLAY�NH\�JURXS�DUH�GHVFULEHG�EH�
ORZ��0HQX�IORZ�GLDJUDPV�IRU�WKH S PARAMS DQG�TRACE MEMORY
NH\V�DUH�VKRZQ�RQ�VXEVHTXHQW�SDJHV��)XOO�PHQX�GHVFULSWLRQ�V��IRU
PHQX�63�DQG�DOO�RWKHUV�PHQWLRQHG�EHORZ�FDQ�EH�IRXQG�LQ�WKH�DOSKD�
EHWLFDO�OLVWLQJ��$SSHQGL[����XQGHU�WKH�PHQXªV�FDOO�OHWWHUV��63��*7��
5'���HWF��

GRAPH TYPE �.H\�� 3UHVVLQJ�WKLV�NH\�FDOOV�PHQX�*7��RU�*7���7KHVH
PHQXV�OHW�\RX�VHOHFW�WKH�W\SH�RI�GLVSOD\�WR�DSSHDU�RQ�WKH�DFWLYH�FKDQ�
QHO�IRU�WKH�VHOHFWHG�6�3DUDPHWHU��

SET SCALE Key: 3UHVVLQJ�WKLV�NH\�FDOOV�WKH�DSSURSULDWH�VFDOLQJ
PHQX��66���66���66���HWF���GHSHQGLQJ�XSRQ�WKH�JUDSK�W\SH�EHLQJ�GLV�
SOD\HG�RQ�WKH�DFWLYH�FKDQQHO�IRU�WKH�VHOHFWHG�6�3DUDPHWHU��

AUTO SCALE Key: 3UHVVLQJ�WKLV�NH\�DXWRVFDOHV�WKH�WUDFH�RU�WUDFHV
IRU�WKH�DFWLYH�FKDQQHO��:KHQ�LQ�RQH�RI�WKH�VFDOLQJ�PHQXV��WKH����%
LQGLFDWHV�WKLV�LV�KDSSHQLQJ�E\�WXUQLQJ�WKH�PHQX�HQWULHV�UHG�IRU���VHF�
RQG��7KH�QHZ�VFDOLQJ�YDOXHV�DUH�WKHQ�GLVSOD\HG�RQ�WKH�PHQX�DQG
JUDWLFXOH��7KH�UHVROXWLRQ�ZLOO�EH�VHOHFWHG�IURP�WKH�QRUPDO�VHTXHQFH�RI
YDOXHV�\RX�KDYH�DYDLODEOH�XVLQJ�WKH�NQRE��:KHQ�WKH�DFWLYH�FKDQQHO
KDV�D�5HDO�DQG�,PDJLQDU\�W\SH�GLVSOD\��WKH�ODUJHU�RI�WKH�WZR�VLJQDOV
ZLOO�EH�XVHG�WR�DXWRVFDOH�ERWK�WKH�UHDO�DQG�LPDJLQDU\�JUDSKV��%RWK
JUDSKV�ZLOO�EH�GLVSOD\HG�DW�WKH�VDPH�UHVROXWLRQ�

S PARAMS .H\�� 3UHVVLQJ�WKLV�NH\�FDOOV�PHQX�63��7KLV�PHQX�DOORZV
\RX�WR�VHOHFW�WKH�6�3DUDPHWHU�WR�EH�GLVSOD\HG�E\�WKH�DFWLYH�FKDQQHO�IRU
WKH�VHOHFWHG�6�3DUDPHWHU��

DISPLAY

GRAPH
TYPE

SET
SCALE

AUTO
SCALE

S
PARAMS

TRACE
MEMORY

REF
POS

DISPLAY KEY-GROUP, FRONT PANEL
DESCRIPTION AND MENU FLOW OPERATION
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REF POS Key: 3UHVVLQJ�WKLV�NH\�FDOOV�PHQX�5'���7KLV�PHQX�OHWV�\RX
LQSXW�WKH�UHIHUHQFH�SODQH�LQ�WLPH�RU�GLVWDQFH��<RX�GR�WKLV�E\�VHOHFWLQJ
WKH�DSSURSULDWH�PHQX�LWHP��)RU�D�FRUUHFW�GLVWDQFH�UHDGRXW��WKH�GLHOHF�
WULF�FRQVWDQW�PXVW�EH�VHW�WR�WKH�FRUUHFW�YDOXH��7KLV�LV�DFFRPSOLVKHG�E\
VHOHFWLQJ�6(7�',(/(&75,&��ZKLFK�FDOOV�PHQX�5'���

2Q�PHQX�5'���VHOHFWLQJ�$872�DQG�SUHVVLQJ�ENTER�DXWRPDWLFDOO\�DG�
MXVWV�WKH�UHIHUHQFH�GHOD\�WR�XQZLQG�WKH�SKDVH��7KH�YDOXHV�IRU�WLPH�DQG
GLVWDQFH�WXUQ�UHG�IRU�RQH�VHFRQG�ZKHQ�\RX�DFWLYDWH�$872�

7KH����%�XQZLQGV�WKH�SKDVH�DV�IROORZV�

)LUVW��LW�VXPV�WKH�SKDVH�LQFUHPHQWV�EHWZHHQ�HDFK�SDLU�RI�PHDV�
XUHG�GDWD�SRLQWV��WKHQ�LW�WDNHV�WKH�DYHUDJH�§3GHOWD¨�RYHU�WKH�HQ�
WLUH�VHW�RI�SRLQWV�
1H[W��LW�FRUUHFWV�WKH�SKDVH�GDWD�E\�DSSO\LQJ�WKH�IROORZLQJ�IRU�
PXOD��

3FRUUHFW ��=��3PHDVXUHG ��−��1[3 GHOWD

:KHUH�3� ��SKDVH

$VVXPLQJ�WKHUH�DUH�IHZHU�WKDQ����%�GHJUHHV�RI�SKDVH�URWDWLRQ�EH�
WZHHQ�HDFK�GDWD�SRLQW��WKH�RSHUDWLRQ�GHVFULEHG�DERYH�UHPRYHV�DQ\�QHW
SKDVH�RIIVHW��7KH�HQGSRLQWV�RI�WKH�SKDVH�GLVSOD\�WKHQ�IDOO�DW�WKH�VDPH
SKDVH�YDOXH��

TRACE MEMORY Key: 3UHVVLQJ�WKLV�NH\�EULQJV�XS�PHQX�12���7KLV
PHQX¦ZKLFK�UHODWHV�WR�WKH�DFWLYH�FKDQQHO¦DOORZV�\RX�WR�VWRUH�GDWD
WR�PHPRU\��YLHZ�PHPRU\��SHUIRUP�RSHUDWLRQV�ZLWK�WKH�VWRUHG�PHPRU\�
DQG�YLHZ�ERWK�GDWD�DQG�PHPRU\�VLPXOWDQHRXVO\��)RXU�PHPRULHV�H[LVW�
RQH�IRU�HDFK�FKDQQHO��7KLV�DOORZV�HDFK�FKDQQHO�WR�EH�VWRUHG�DQG�QRU�
PDOL]HG�LQGHSHQGHQW�RI�WKH�RWKHU�FKDQQHOV��'DWD�IURP�WKH�WUDFH�PHP�
RU\�PD\�EH�VWRUHG�RQ�WKH�GLVN�RU�UHFDOOHG�IURP�LW��

DISPLAY KEY-GROUP, FRONT PANEL
DESCRIPTION AND MENU FLOW OPERATION
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Menu Flow, 
S PARAMS Key

 

DISPLAY

GRAPH
TYPE

SET
SCALE

AUTO
SCALE

S
PARAMS

TRACE
MEMORY

REF
POS

MENU 

SELECT 
S - PARAMETER

S21 
FWD TRANS

S11 
FWD REFL

S12 
REV TRANS

S22 
REV REFL

REDEFINE
SELECTED
PARAMETER

PRESS <ENTER> 
TO SELECT

MENU PD1

PARAMETER
DEFINITION

S11/USER 2

PARAMETER
  b1  /  a1

PHASE LOCK
    a1

LABEL:
“MY S11”

CHANGE 
NUMERATOR

CHANGE 
DENOMINATOR

CHANGE 
PHASE LOCK

CHANGE 
LABEL

MENU PD2

SELECT 
NUMERATOR

b1

b2

a1

a2

1  (UNITY)

PRESS <ENTER> 
TO SELECT 

MENU PD3

SELECT 
DENOMINATOR

a1

a2

b1

b2

1  (UNITY)

MENU PD4

SELECT 
PHASE LOCK
REFERENCE

a1

a2

MENU GP5

SELECT NAME
- - - - -

ABCDEFGHIJKLM

NOPQRSTUVWXYZ

0123456789-/#

DEL CLEAR DONE

TURN KNOB
TO INDICATE
CHARACTER OR
FUNCTION

PRESS <ENTER>
TO SELECT

DISPLAY KEY-GROUP, FRONT PANEL
DESCRIPTION AND MENU FLOW OPERATION
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Menu Flow, 
TRACE MEMORY Key 

DISPLAY

GRAPH
TYPE

SET
SCALE

AUTO
SCALE

S
PARAMS

TRACE
MEMORY

REF
POS

MENU  NO2

SELECT 
TRACE MATH

ADD (+ )

SUBTRACT (–)

MULTIPLY (X)

DIVIDE (÷)

PRESS <ENTER> 
TO SELECT

MENU  NO1,

TRACE MEMORY 
FUNCTIONS

VIEW DATA

VIEW MEMORY

VIEW DATA
AND MEMORY

VIEW DATA ÷ MEMORY

SELECT 
TRACE MATH

STORE DATA 
TO MEMORY

DISK 
FUNCTIONS

MEMORY DATA 
REF, DELAY 
XXX.XXX CM

MENU   NO3,

TRACE MEMORY 
DISK FUNCTIONS

CHANNEL X

STORE TO DISK

RECALL FROM
 DISK

DISPLAY KEY-GROUP, FRONT PANEL
DESCRIPTION AND MENU FLOW OPERATION
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��� ENHANCEMENT
KEY-GROUP,
DESCRIPTION  AND
MENU FLOW

7KH�LQGLYLGXDO�NH\V�ZLWKLQ�WKH�ENHANCEMENT NH\�JURXS�DUH�GH�
VFULEHG�EHORZ��0HQX�IORZ�GLDJUDPV�IRU�WKHVH�NH\V�DUH�VKRZQ�RQ�VXE�
VHTXHQW�SDJHV��)XOO�PHQX�GHVFULSWLRQ�V��IRU�PHQX�23716�DQG�DOO�RWK�
HUV�PHQWLRQHG�EHORZ�FDQ�EH�IRXQG�LQ�WKH�DOSKDEHWLFDO�OLVWLQJ
�$SSHQGL[����XQGHU�WKH�PHQXªV�FDOO�OHWWHUV��63��*7���5'���HWF��

OPTION MENU Key 7KLV�NH\�EULQJV�XS�WKH�23716�PHQX��'HSHQGLQJ
RQ�FKRLFHV�VHOHFWHG��WKLV�PHQX�FDXVHV�RWKHU�PHQXV�WR�DSSHDU��

VIDEO IF BW Key 3UHVVLQJ�WKLV�NH\�F\FOHV�EHWZHHQ�WKUHH�GLIIHUHQW�,)
EDQGZLGWKV��7KH�DSSOLFDEOH�NORMAL, REDUCED,�RU MINIMUM /('
OLJKWV�WR�LQGLFDWH�VHOHFWLRQ��

AVG/SMOOTH MENU Key 3UHVVLQJ�WKLV�NH\�EULQJV�XS�WKH�(0�0HQX�
:KHQ�SUHVVHG�GXULQJ�WKH�FDOLEUDWLRQ�VHTXHQFH��LW�EULQJV�XS�WKH�(0
&DO�0HQX�LQVWHDG��

TRACE SMOOTH and AVERAGE Keys 7KH�AVERAGE�DQG�TRACE
SMOOTH�NH\V�VHOHFW�WKHLU�UHVSHFWLYH�IXQFWLRQV�RQ�DQG�RII�ZLWK�WKH�DS�
SURSULDWH�/('�LQGLFDWLQJ�ZKHQ�WKH�IXQFWLRQ�LV�VHOHFWHG�

ENHANCEMENT

OPTION
MENU

TRACE
SMOOTH AVERAGE

AVG/
SMOOTH

MENU

NORMAL

REDUCED

MINIMUM

VIDEO
IF BW

ENHANCEMENT KEY-GROUP, FRONT PANEL
DESCRIPTION AND MENU FLOW OPERATION
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A

C

D

E

B

ENHANCEMENT

OPTION
MENU

TRACE
SMOOTH AVERAGE

AVG/
SMOOTH

MENU

NORMAL

REDUCED

MINIMUM

VIDEO
IF BW

MENU OPTNS

OPTIONS

SWEEP OPTIONS

REAR  PANEL
OUTPUT

DIAGNOSTICS

MULTIPLEXER
CONTROL

MULTIPLE
SOURCE
CONTROL

RECEIVER MODE

PRESS <ENTER> 
TO SELECT 

MENU OS1

SWEEP OPTIONS

SELECT
TRIGGER
SOURCE

DATA
DRAWING

POINTS DRAWN
IN C.W.
     X

PRESS <ENTER> 
TO SELECT

OR TURN ON/OFF

MENU OS2

SELECT TRIGGER
SOURCE

INTERNAL

EXTERNAL
WITH I.F.   CAL

EXTERNAL
WITHOUT
 I.F.    CAL

TRIGGER
I.F.         CAL

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT

OR TURN ON/OFF

ENHANCEMENT KEY-GROUP, FRONT PANEL
DESCRIPTION AND MENU FLOW OPERATION
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Menu DG2 is intended for
use only by ANRITSU
Customer Service

MENU ORP1

REAR PANEL 
OUTPUT CONTROL

OUTPUT           OFF

SELECT MODE
    HORIZONTAL

SET HORIZONTAL
OR PHASE LOCK
SCALING

START/LOCK       a1
     X.XXXX   V

STOP/LOCK        a2
     X.XXXX   V

VERTICAL
SCALING

X.XX VOLT PER
CHANEL X
GRATICULE LINE

REFERENCE LINE
IS  X.XX  VOLT

PRESS <ENTER> 
TO SELECT 

OR TURN ON/OFF

A

MENU ORP2

SELECT MODE 
FOR OUTPUT

HORIZONTAL

VERTICAL

SET HORIZONTAL
OR PHASE LOCK
SCALING

PHASE LOCK

PRESS <ENTER> 
TO SELECT

MENU DG1

DIAGNOSTICS

TROUBLE
SHOOTING
(ANRITSU
 SERVICE
 USE ONLY)

TESTS

PRESS <ENTER>
TO SELECT

B
MENU DG2

TROUBLE
SHOOTING

LINEARITY

LO1  VCO

LO1  DAC

LO2  VCO

LO2  DAC

SOURCE

EXT INPUT

FILTER
RESPONSES

FIRST I.F.
BANDPASS

L0 1  FREQUENCY
   X.XXXX  GHz

HARMONIC NUM
  X

MENU DG3

ERROR REPORT

PROM AND 
RAM CHECKS

FRONT PANEL
KEYBOARD 

CRT

CHECK OPTIONS
INSTALLED

NON-RATIOED
PARAMETERS

PRESS <ENTER>
TO SELECT

ENHANCEMENT KEY-GROUP, FRONT PANEL
DESCRIPTION AND MENU FLOW OPERATION

Menu Flow, OPTION MENU Key 
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DC

MENU MUX1

MULTIPLEXER
CONTROL

RF SWITCH  A/B

NON-SELECTED
TEST SET

STANDBY         ON
POWER

SYSTEM
HARDWARE
CONFIGURATION

TEST SET       A/B

SOURCE         A/B

FINISHED
ACCEPT 
CONFIGURATION

PRESS <ENTER>
TO SELECT

MENU MUX2

TEST SET    A/B
SOURCE      A/B

WARNING

CONTINUING
MAY ERASE
CURRENT

SETUP AND
CALIBRATION

YOU MAY CHOOSE
TO ABORT AND

SAVE TO DISK OR
INTERNAL MEMORY
AS A PRECAUTION

PRESS <ENTER>
TO CONTINUE

OR

PRESS <CLEAR>
TO ABORT

MENU OM0

MULTIPLE
SOURCE CONTROL

DEFINE BANDS

SELECT
MULTIPLE 
SOURCE STATE

OFF

STANDBY

ON

PRESS <ENTER> 
TO SELECT 
OR SWITCH

MENU OM1

DEFINE BANDS

BAND 1

DISPLAYED
FREQ RANGE

BAND START F
XX.XXXXXX GHz

BAND STOP F
XX.XXXXXX GHz

BAND FUNCTIONS

EDIT SYSTEM
EQUATIONS

STORE BAND 1
BANDS STORED:
  ( 1  2  3  4  5 )

CLEAR ALL
DEFINITIONS

SET MULTIPLE
SOURCE STATE 

PRESS <ENTER> 
TO SELECT 

MENU OM2

EDIT SYSTEM
EQUATIONS

SELECT
FUNTION
TO EDIT 

SOURCE 1

SOURCE 2

RECEIVER

EQUATION
SUMMARY

C.W.          OFF

MULTIPLIER
     XX

DIVISOR
     XX

OFFSET FREQ
  X.XXXXXX GHz

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT 

ENHANCEMENT KEY-GROUP, FRONT PANEL
DESCRIPTION AND MENU FLOW OPERATION

Menu Flow, OPTION MENU Key 
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MENU RCV1

RECEIVER MODE

STANDARD

USER DEFINED

PRESS <ENTER>
TO SELECT

MENU RCV3

STANDARD
RECEIVER MODE

WARNING:

CONTINUING
WILL ERASE
CURRENT

SETUP AND
CALIBRATION

PRESS <ENTER>
TO CONTINUE

OR

PRESS <CLEAR>
TO ABORT

E

MENU RCV2

USER DEFINED
RECEIVER MODE

FINISHED,
ACCEPT
CONFIGURATION

PHASE LOCK
MODE

SOURCE LOCK

TRACKING

SET ON

360 CONTROL OF
SOURCE SWEEP

GPIB              ON
CONTROL

PRESS ENTER
TO SELECT

OR TURN ON/OFF

MENU RCV4

USER DEFINED
RECEIVER MODE

XXXXXXXX

WARNING:

CONTINUING
WILL ERASE
CURRENT

SETUP AND
CALIBRATION

PRESS <ENTER>
TO CONTINUE

OR

PRESS <CLEAR>
TO ABORT

ENHANCEMENT KEY-GROUP, FRONT PANEL
DESCRIPTION AND MENU FLOW OPERATION

Menu Flow, OPTION MENU Key 

360B OM 5-43



��� OUTPUT KEY-GROUP,
DESCRIPTION AND
MENU FLOW

7KH�LQGLYLGXDO�NH\V�ZLWKLQ�WKH�OUTPUT�NH\�JURXS�DUH�GHVFULEHG�EH�
ORZ��7KH�PHQX�IORZ�IRU�WKH�MENU�NH\�LV�VKRZQ�RQ�VXEVHTXHQW�SDJHV�
)XOO�GHVFULSWLRQV�IRU�PHQXV�FDQ�EH�IRXQG�LQ�WKH�DOSKDEHWLFDO�OLVWLQJ
�$SSHQGL[����XQGHU�WKH�PHQXªV�FDOO�OHWWHUV��30���30���30���HWF���

MENU  Key: 3UHVVLQJ�WKLV�NH\�EULQJV�XS�PHQX�30���7KLV�PHQX�DO�
ORZV�\RX�WR�GHILQH�ZKDW�ZLOO�KDSSHQ�HYHU\�WLPH�\RX�SUHVV�WKH START
PRINT NH\�

START PRINT Key: 3UHVVLQJ�WKLV�NH\�VWDUWV�RXWSXWWLQJ�WKH�PHDVXUHG
GDWD�DV�GHILQHG�E\�WKH�VHWXS�GHILQHG�E\�WKH�VHOHFWHG�MENU�NH\��

STOP PRINT Key: 3UHVVLQJ�WKLV�NH\�FDQ�UHVXOW�LQ�DQ\�RI�WKH�IROORZLQJ
DFWLRQV�LI�WKH�SULQWHU�LV�VHOHFWHG

,I�WKH����%�LV�QRW�RXWSXWWLQJ�GDWD��WKH�NH\�VHQGV�D�IRUP�IHHG�FRP�
PDQG�WR�WKH�SULQWHU�
,I�WKH�SULQWHU�LV�DFWLYH��WKH�NH\�DERUWV�WKH�SULQWLQJ�DQG�VHQGV�D
IRUP�IHHG�FRPPDQG�WR�WKH�SULQWHU��$ERUWLQJ�WKH�SULQWLQJ�FOHDUV
WKH�SULQW�EXIIHU�
,I�WKH�SULQWHU�LV�QRW�VHOHFWHG�DQG�DQRWKHU�IRUP�RI�RXWSXW�LV�DFWLYH�
3UHVVLQJ�WKLV�NH\�DERUWV�SULQWLQJ�EXW�GRHV�QRW�VHQG�D�IRUP�IHHG�WR
WKH�SULQWHU�

Plotting Functions 7KH����%�FDQ�SORW�DQ�LPDJH�RI�HLWKHU�WKH�HQWLUH
VFUHHQ�RU�VXEVHWV�RI�LW��3ORWV�FDQ�EH�HLWKHU�IXOO�VL]H�RU�WKH\�FDQ�EH�TXDU�
WHU�VL]H�DQG�ORFDWHG�LQ�DQ\�RI�WKH�IRXU�TXDGUDQWV��<RX�FDQ�VHOHFW�GLIIHU�
HQW�SHQV�IRU�SORWWLQJ�GLIIHUHQW�SDUWV�RI�WKH�VFUHHQ��<RX�FDQQRW��KRZ�
HYHU��SORW�WDEXODU�GDWD��

FRONT PANEL OUTPUT KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW

OUTPUT

MENU
START
PRINT

STOP
PRINT
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Menu Flow, MENU Key 

A

B

C

MENU PM1

SELECT OUTPUT
DEVICE

PRINTER

PLOTTER

OUTPUT OPTIONS

SET UP OUTPUT
HEADERS

DISK OUTPUT
OPERATIONS

PRINT OPTIONS

PLOT OPTIONS

PRESS <ENTER> 
TO SELECT

MENU
MENU PM2

DATA OUTPUT 
HEADERS 

MODEL       ON (OFF)
XXXXXXXXXXXXXX

DEVICE ID   ON (OFF) 
XXXXXXXXXXXX 

DATE           ON (OFF)
XX/XX/XX 

OPERATOR  ON (OFF) 
XXXXXXXXXXXXXXX

PRESS <ENTER> 
TO TURN ON/OFF 

OR 
PRESS < 1 >
TO CHANGE 

MENU PM4

DISK OUTPUT 
OPERATIONS 

TABULAR DATA 
TO DISK 

TABULAR DATA 
FROM DISK 
TO PRINTER 

PRESS <ENTER> 
TO SELECT 

MENU PM5

PRINT OPTIONS

PRINTER TYPE

THINKJET

DESKJET

EPSON

SELECT PRINTER
OUTPUT FORMAT

FULL SCREEN

GRAPH ONLY

TABULAR DATA

PRESS <ENTER>
TO SELECT

MENU GP5 

SELECT NAME
- - - - - - - - -

ABCDEFGHIJKLM

NOPQRSTUVWXYZ

0123456789-/#

DEL CLEAR DONE

TURN KNOB
TO INDICATE
CHARACTER OR
FUNCTION

PRESS <ENTER>
TO SELECT

NUMBERS MAY
ALSO BE
SELECTED 
USING KEYPAD

FRONT PANEL OUTPUT KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW
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Menu Flow, MENU Key 
(Continued)

MENU PL2

SELECT 
PLOT SIZE

FULL SIZE

–QUARTER 
SIZE PLOTS–

UPPER LEFT

UPPER RIGHT

LOWER LEFT

LOWER RIGHT

PRESS <ENTER> 
TO SELECT 

MENU PL1

PLOT OPTIONS
PLOT

FULL PLOT

OPTIONS

HEADER ON (OFF)

MENU ON (OFF)

MARKERS ON (OFF)
AND LIMITS

GRATICULE ON (OFF)

DATA   ON (OFF)
TRACE(S)

FORMAT

PLOT SIZE

PEN COLORS

PRESS <ENTER> 
TO SELECT 

A

MENU PL3

SELECT 
PEN COLORS

DATA PEN
n

DATA TRACE
OVERLAY PEN
n

GRATICULE PEN
n

MARKERS AND
LIMITS PEN
n

HEADER PEN
n

PEN SPEED
100 PERCENT
OF MAXIMUM

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT 

FRONT PANEL OUTPUT KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW
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Menu Flow, MENU Key 
(Continued)

MENU DSK9

SELECT FILE
TO READ

FILENAME 1

FILENAME 2

FILENAME 3

FILENAME 4

FILENAME 5

FILENAME 6

FILENAME 7

FILENAME 8

MORE

PREVIOUS MENU

PRESS <ENTER>
TO SELECT

MENU GP1-3

SELECT FILE 
TO OVERWRITE 

OR 
CREATE NEW 

FILE

FILENAME 1

FILENAME 2 

FILENAME 3 

FILENAME 4 

FILENAME 5 

FILENAME 6 

FILENAME 7 

FILENAME 8 

MORE

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT

MENU  DSK11

SELECT FILE 
TO OVERWRITE 

MORE

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT

MENU PM3

TABULAR OUTPUT 
FORMAT 

MARKER ON (OFF) 
DATA 

SWEEP ON (OFF) 
DATA 

HEADINGS
AND PAGE
BREAKS

XXX POINTS 

PRESS <ENTER>
TO TURN ON/OFF

OR
TURN KNOB TO

CHANGE NUMBER
OF POINTS

C B

FRONT PANEL OUTPUT KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW
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���� SYSTEM STATE
KEY-GROUP,
DESCRIPTION AND
MENU FLOW

7KH�LQGLYLGXDO�NH\V�ZLWKLQ�WKH�SYSTEM STATE�NH\�JURXS�DUH�GH�
VFULEHG�EHORZ��7KH�PHQX�IORZ�IRU�WKH�UTILITY MENU�NH\�LV�VKRZQ�RQ
VXEVHTXHQW�SDJHV��)XOO�GHVFULSWLRQV�IRU�PHQXV�FDQ�EH�IRXQG�LQ�WKH�DO�
SKDEHWLFDO�OLVWLQJ��$SSHQGL[����XQGHU�WKH�PHQXªV�FDOO�OHWWHUV��8���8��
8���HWF���

DEFAULT PROGRAM Key: 3UHVVLQJ�WKLV�NH\�EULQJV�XS�WKH�GHIDXOW
PHQX��,I�SUHVVHG�DJDLQ��LW�UHFDOOV�WKH�IDFWRU\�VHOHFWHG�GHIDXOW�YDOXHV�IRU
WKH�FRQWURO�SDQHO�FRQWUROV��7KH�YDOXHV�DUH�GHILQHG�LQ�7DEOH�����

3UHVVLQJ�WKLV�NH\���WKH���NH\��WKHQ�WKLV�NH\�DJDLQ�UHVHWV�IURQW�SDQHO
NH\�VWDWHV�DQG�LQWHUQDO�PHPRULHV���WKUX����

3UHVVLQJ�WKLV�NH\���WKH���NH\��WKHQ�WKLV�NH\�DJDLQ�UHVHWV�IURQW�SDQHO
NH\�VWDWHV��LQWHUQDO�PHPRULHV���WKUX����DQG�FHUWDLQ�KDUGZDUH�VHWWLQJV�
5HIHU�WR�SDUDJUDSK�����IRU�DGGLWLRQDO�LQIRUPDWLRQ�RQ�WKLV�IXQFWLRQ��

�&$87,21�

8VH�RI�WKLV�NH\�ZLOO�GHVWUR\�FRQWURO�SDQHO�DQG�FDOLEUDWLRQ
VHWXS�GDWD��XQOHVV�WKH\�KDYH�EHHQ�VDYHG�WR�GLVN�

UTILITY MENU Key: 3UHVVLQJ�WKLV�NH\�FDOOV�PHQX�8���7KLV�PHQX
DFFHVVHV�VXERUGLQDWH�PHQXV�WR�SHUIRUP�V\VWHP��GLVN��DQG�VHUYLFH�XWLOL�
WLHV��7KH�RQO\�IXQFWLRQV�SHUIRUPHG�GLUHFWO\�IURP�WKH�8��0HQX�DUH
§%ODQN�)UHTXHQF\�,QIRUPDWLRQ�¨�DQG�§$OWHUQDWH�%OXH�&RORU�¨�

DEFAULT
PROGRAM

UTILITY
MENU

SYSTEM STATE

FRONT PANEL SYSTEM STATE KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW
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Function Default Setting

INSTRUMENT 
STATE

Measurement Setup Menu Displayed

MEASUREMENT Maximum sweep range of source and test set
Source Power: +5.0 dBm
Resolution: Normal

CHANNEL Quad (four-channel) display
Channel 1 active

DISPLAY Channel 1: S11, 1:1 Smith Chart
Channel 2: S12, Log Magnitude and Phase 
Channel 3: S21, Log Magnitude and Phase
Channel 4: S22, 1:1 Smith Chart
Scale: 10 dB/Division or 90/Division
Offset: 0.000dB or 0.00 degree
Reference Position: Midscale
Electrical Delay: 0.00 seconds
Dielectric: 1.00 (air)
Normalization: Off
Normalization Sets: Unchanged

ENHANCEMENT Video IF Bandwidth:  Reduced
Averaging: Off
Smoothing: Off

CALIBRATION Correction: Off
Connector: Test Set dependent
Load: Broadband

MARKERS/LIMITS Markers On/Off: All off
Markers Enabled/Disabled: All enabled
Marker Frequency: All set to the start-sweep frequency
(or start -time distance
∆ Reference: Off
Limits: All set to reference position value (all off all
enabled)

SYSTEM STATE GPIB Addresses and Terminators: Unchanged
Frequency Blanking : Disengaged, 
Error(s): All cleared 
Measurement: Restarted

7DEOH����� 'HIDXOW�6HWWLQJV

FRONT PANEL SYSTEM STATE KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW
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Menu Flow, UTILITY Key 

FRONT PANEL SYSTEM STATE KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW

C

MENU U2

DISK UTILITY 
FUNCTIONS

RESTORE DISPLAY

DISPLAY DISK
DIRECTORY

DELETE FILES
FROM DISK

LOAD PROGRAM
FROM DISK 
TO 360 

INITIALIZE 
DISK WITH 
PROGRAM

INITIALIZE 
DATA - ONLY
DISK 

COPY DISK 
TO DISK

PRESS <ENTER> 
TO SELECT

MENU U4

CALIBRATION
COMPONENT 

UTILITIES

INSTALL
CALIBRATION
COMPONENT
INFORMATION 
FROM DISK

DISPLAY
INSTALLED
CALIBRATION
COMPONENT
INFORMATION

A

B

MENU U1

SELECT UTILITY
FUNCTION TYPE

GENERAL DISK 
UTILITIES 

CALIBRATION
COMPONENT
UTILITIES

GPIB 
ADDRESSES 

DISPLAY 
INSTRUMENT 
STATE 

BLANK 
FREQUENCY 
INFORMATION 

ALTERNATE  
BLUE COLOR 

VIDEO
CONFIGURATION

PRESS <ENTER>
TO SELECT 

UTILITY
MENU
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Menu Flow, UTILITY Key
(Continued

FRONT PANEL SYSTEM STATE KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW

MENU U6

SELECT TYPE OF
COMPONENT
INFORMATION

TO DISPLAY

COAXIAL

WAVEGUIDE

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT

MENU U3

DISPLAY 
INSTRUMENT 

STATE

RESTORE 
DISPLAY 

SYSTEM
PARAMETERS

CALIBRATION
PARAMETERS

GLOBAL 
OPERATING 
PARAMETERS

CHANNEL 1 - 2
OPERATING 
PARAMETERS

CHANNEL 3 - 4
OPERATING 
PARAMETERS

NEXT PAGE

PRESS <ENTER>
TO SELECT

MENU U7

VIDEO
CONFIGURATION

CONNECT
INTERNAL
SCREEN

TO 360
VIDEO SIGNAL

TO VGA IN

CONNECT
VGA OUT

TO 360
VIDEO SIGNAL

TO VGA IN

PRESS <ENTER> 
TO SELECT

A B

MENU U5,

DISPLAY
INSTALLED
TEST PORT
CONNECTOR 
INFORMATION

SMA (M)

SMA (F)

K – CONN (M)

K – CONN (F)

TYPE N (M)

TYPE N (F)

GPC - 3.5 (M)

GPC - 3.5 (F)

GPC - 7

NEXT CONN

MORE

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT

MENU U5A

DISPLAY
INSTALLED
CALIBRATION
COMPONENT 
INFORMATION

V-CONN (M)

V-CONN (M)

TNC (M)

TNC (F)

2.4 mm (M)

2.4 mm (F)

NEXT CONN

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT

C
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���� MARKERS/LIMITS
KEY-GROUP,
DESCRIPTION AND
MENU FLOW

7KH�LQGLYLGXDO�NH\V�ZLWKLQ�WKH�MARKERS/LIMITS�NH\�JURXS�DUH�GH�
VFULEHG�EHORZ��7KH�PHQX�IORZ�IRU�WKH�0$5.(5�0(18�NH\�LV�VKRZQ
RQ�WKH�IDFLQJ�SDJH��)XOO�GHVFULSWLRQV�IRU�WKHVH�PHQXV�FDQ�EH�IRXQG�LQ
WKH�DOSKDEHWLFDO�OLVWLQJ��$SSHQGL[����XQGHU�WKH�PHQXªV�FDOO�OHWWHUV
�0���0���0���HWF���

MARKER MENU Key: 3UHVVLQJ�WKH�MARKER MENU�NH\�FDOOV�0HQX
0����7KLV�PHQX�OHWV�\RX�WRJJOH�PDUNHUV�RQ�DQG�RII�DQG�VHW�PDUNHU�IUH�
TXHQFLHV��WLPHV��RU�GLVWDQFHV��

READOUT MARKER Key: 3UHVVLQJ�WKLV�NH\�FDOOV�GLIIHUHQW�PHQXV��GH�
SHQGLQJ�XSRQ�IURQW�SDQHO�NH\�VHOHFWLRQV��DV�GHVFULEHG�EHORZ�

,W�FDOOV�PHQX�0������LI�WKH�∆�5HIHUHQFH�PRGH�LV�RII�DQG�WKHUH�LV�QR�VH�
OHFWHG�PDUNHU��RU�����LI�WKH�VHOHFWHG�PDUNHU�LV�QRW�LQ�WKH�VZHHS�UDQJH�
,W�DOVR�FDOOV�PHQX�0������LI�WKH�∆�5HIHUHQFH�PRGH�LV�RQ�DQG�WKH ∆�5HIHU�
HQFH�PDUNHU�LV�QRW�LQ�WKH�VZHHS�UDQJH��RU�����LI�QR�'HOWD�UHI�PDUNHU
KDV�EHHQ�VHOHFWHG�

,W�FDOOV�PHQX�0��LI�WKH�∆5HIHUHQFH�PRGH�LV�RII�DQG�WKH�VHOHFWHG�PDUNHU
LV�LQ�WKH�FXUUHQW�VZHHS�UDQJH��RU�WLPH�GLVWDQFH��

,W�FDOOV�PHQX�0��LI WKH�∆5HIHUHQFH�PRGH�DQG�PDUNHU�DUH�ERWK�RQ�DQG
DQG�WKH�∆5HIHUHQFH�PDUNHU�LV�LQ�WKH�VHOHFWHG�VZHHS�UDQJH��RU�WLPH�GLV�
WDQFH��

Limit Frequency Readout Function 7KH����%�KDV�D�/LPLW�)UHTXHQF\
5HDGRXW�IXQFWLRQ��7KLV�IXQFWLRQ�DOORZV�G%�YDOXHV�WR�EH�UHDG�DW�D�VSHFL�
ILHG�SRLQW��VXFK�DV�WKH���G%�SRLQW��RQ�WKH�GDWD�WUDFH��7KLV�IXQFWLRQ�LV
RQO\�DYDLODEOH�IRU�FHUWDLQ�UHFWLOLQHDU�JUDSK�W\SHV��$�W\SLFDO�PHQX�LV
VKRZQ�DW�OHIW��

7KH�JUDSK�W\SH�DQG�WKHLU�PHQX�FDOO�OHWWHUV�DUH�OLVWHG�EHORZ

Log Magnitude, Menu LF1
Phase, Menu LF2
Group Delay, Menu LF3
Linear Magnitude, Menu LF4
SWR, Menu LF5

)XOO�PHQX�GHVFULSWLRQV�FDQ�EH�IRXQG�LQ�WKH�DOSKDEHWLFDO�OLVWLQJ��$SSHQ�
GL[����XQGHU�WKH�PHQX�FDOO�OHWWHUV��/)���/)���/)���HWF��

LIMITS Key 3UHVVLQJ�WKLV�NH\�FDOOV�WKH�DSSURSULDWH�/LPLW�PHQX��

FRONT PANEL MARKERS/LIMITS KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW

MENU LFX

READOUT LIMIT
 FREQUENCIES

–LOG MAG–

LIMIT 1 (REF)
x.xxx dB

LIMIT 2
x.xxx dB

LIMIT ∆(1/2)
x.xxx dB

FREQUENCIES 
AT LIMIT 2

2.9843 GHz
5.7210 GHz
7.4412 GHz
9.8764 GHz
10.3901GHz
15.5648 GHz
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MARKER MENU Key Menu Flow

MENU M1

SET MARKERS 

MARKER 1 ON (OFF) 
XX.XXXXXX GHz 

MARKER 2 ∆REF
XX.XXXXXX GHz 

MARKER 3 ON (OFF)
XX.XXXXXX GHz 

MARKER 4 ON (OFF)

MARKER 5 ON (OFF)

MARKER 6 ON (OFF)
XX.XXXXXX GHz 

MARKERS
DISABLED

∆REF MODE ON (OFF)

PRESS <ENTER> 
OR TURN ON/OFF

TO SELECT 

MARKER
MENU

MENU M2

SELECT 
 ∆REF MARKER

MARKER 1 
XX.XXXXXX GHz

MARKER 3 
XX.XXXXXX GHz

MARKER 4 
 XX.XXXXXX GHz

PRESS <ENTER>
TO SELECT

FRONT PANEL MARKERS/LIMITS KEY-GROUP,
OPERATION DESCRIPTION AND MENU FLOW
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���� DISK STORAGE
INTERFACE 

7KH����%�KDV�DQ�LQWHJUDOO\�PRXQWHG�GLVN�GULYH�RI�WKH�����LQFK
UHPRYDEOH�PHGLD�W\SH��7KH�IRUPDW��ILOHV��DQG�GLUHFWRU\�DUH�FRPSDWLEOH
ZLWK�3&�06��'26��9HUVLRQ�����

'LVN�)RUPDW� 'LVNV�DUH�06�'26�FRPSDWLEOH��7KH\�PD\�EH
����.%\WH��UHFRPPHQGHG��RU������0%\WH��RSWLRQDO�
FDSDFLW\�

'LVN�)LOHV <RX�PD\�ILQG�DQ\�RI�WKH�IROORZLQJ�ILOH�W\SHV�RQ�WKH
���%�GLVN�

3URJUDP�)LOHV��7KHVH�DUH�ELQDU\�ILOHV�XVHG�WR
ORDG�WKH�RSHUDWLQJ�SURJUDP��$SSOLFDWLRQ�W\SH
SURJUDPV�FDQQRW�UHDG�WKHP��
&DOLEUDWLRQ�'DWD�)LOHV��7KHVH�DUH�ELQDU\
ILOHV��XVHG�WR�VWRUH�DQG�UHWULHYH�FDOLEUDWLRQ�DQG
RWKHU�GDWD��$SSOLFDWLRQ�W\SH�SURJUDPV�FDQQRW
UHDG�WKHP��)LOH�VL]H�GHSHQGV�RQ�FDOLEUDWLRQ
W\SH��)RU�H[DPSOH������.%\WHV�IRU����WHUP�DQG
����SRLQWV�
7DEXODU�0HDVXUHPHQW�'DWD�)LOHV��7KHVH
DUH�$6&,,�ILOHV�XVHG�WR�VWRUH�DFWXDO�PHDVXUH�
PHQW�GDWD��7KH\�FDQ�EH�UHDG�E\�DSSOLFDWLRQ�
W\SH�SURJUDPV��)LOH�VL]H�GHSHQGV�RQ�VHOHFWHG
RSWLRQV��)RU�H[DPSOH�������.%\WHV�IRU����
SRLQWV�DQG���6�3DUDPHWHU�
7UDFH�0HPRU\�)LOHV��7KHVH�DUH�GDWD�VWRUHG
LQ�D�GLVSOD\��UDWKHU�WKDQ�LQ�D�IORDWLQJ�SRLQW�IRU�
PDW��$SSOLFDWLRQ�W\SH�SURJUDPV�FDQQRW�UHDG
WKHP��<RX�XVH�WKHP�WR�SHUIRUP�WUDFH�PDWK�RS�
HUDWLRQV�RQ�GDWD��)LOH�VL]H�LV���.%\WHV�

'LVN�8VHU
,QWHUIDFH

$�KLJK�GHQVLW\�GLVN�LV�FDSDEOH�RI�KROGLQJ�XS�WR�����
0E\WHV�RI�GDWD��8VLQJ�WKH�GDWD�VL]H�DVVXPSWLRQV
DERYH��D�GLVN�ZRXOG�EH�FDSDEOH�RI�KROGLQJ�DQ\�RI�WKH
IROORZLQJ�

�����3OXV�&DOLEUDWLRQ�DQG�)URQW�3DQHO�6HWXSV
����6HWV�RI�1RUPDOL]DWLRQ�'DWD
���3OXV�6HWV�RI�0HDVXUHPHQW�'DWD

<RX�FDQ�DOVR�VWRUH�D�GRZQORDGHG�RSHUDWLQJ�SURJUDP
RQ�WKH�GLVN��+RZHYHU��WKLV�UHGXFHV�WKH�QXPEHU�RI
WKH�DERYH�LWHPV�WKDW�\RX�FRXOG�VWRUH��7KH�GLVN�IRU�
PDW�LPSRVHV�D�OLPLWDWLRQ�RI����������N%\WH�GLVN��RU
����������0%\WH�GLVN���RQ�WKH�WRWDO�QXPEHU�RI�GDWD
LWHPV��7KLV�PHDQV�WKH�IXOO�����VHWV�RI�QRUPDOL]DWLRQ
GDWD�FRXOG�QRW�EH�VWRUHG�RQ�WKH�GLVN�

FRONT PANEL DISK STORAGE
OPERATION  INTERFACE
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%DFNLQJ�8S
WKH����%�6\V�
WHP�'LVNHWWH

$OWKRXJK�WZR�FRSLHV�RI�WKH����%�V\VWHP�GLVNHWWH�DUH
SURYLGHG�ZLWK�HDFK�V\VWHP��\RX�PD\�ZLVK�WR�PDNH
DGGLWLRQDO�EDFN�XS�FRSLHV��'R�WKLV�XVLQJ�WKH�§,1�
,7,$/,=(�',6.�:,7+�352*5$0¨�VHOHFWLRQ�IURP
WKH�§'LVN�8WLOLW\�)XQFWLRQV¨�PHQX�

7KLV�VHOHFWLRQ�IRUPDWV�D�WDUJHW�GLVN�DQG�RYHUZULWHV
DQ\�H[LVWLQJ�LQIRUPDWLRQ�LW�FRQWDLQV��,W�WKHQ�WUDQV�
IHUV�ERWK�WKH�RSHUDWLQJ�SURJUDP�DQG�V\VWHP�ILOHV
QHHGHG�WR�PDNH�D�ERRWDEOH�V\VWHP�GLVN�

'R�QRW�XVH�WKH�§&23<�'$7$�',6.�72�',6.¨�VHOHF�
WLRQ�WR�FUHDWH�D�V\VWHP�EDFN�XS�GLVNHWWH��7KLV�VHOHF�
WLRQ�RQO\�FRSLHV�ILOHV�IURP�WKH�VRXUFH�WR�WKH�WDUJHW
GLVNHWWH��,W�GRHV�QRW�IRUPDW�RU�WUDQVIHU�RSHUDWLQJ
V\VWHP�ILOHV�UHTXLUHG�WR�KDYH�D�ERRWDEOH�V\VWHP�GLVN�

)RUPDWWLQJ
D�'DWD�)LOH
'LVN

<RX�PD\�IRUPDW�DGGLWLRQDO�GLVNHWWHV�WR�KROG�FDOLEUD�
WLRQ��WDEXODU�PHDVXUHPHQW��DQG�WUDFH�PHPRU\�GDWD
ILOHV��'R�WKLV�XVLQJ�WKH�§,1,7,$/,=(�'$7$���21/<
',6.¨�VHOHFWLRQ�RQ�WKH��§'LVN�8WLOLW\�)XQFWLRQV¨
PHQX��8VLQJ�WKLV�VHOHFWLRQ�ZLOO�IRUPDW�WKH�WDUJHW
GLVN�DQG��RYHUZULWH�DQ\�H[LVWLQJ�GDWD�LW�FRQWDLQV�
7KLV�VHOHFWLRQ�ZLOO�QRW�FRS\�DQ\�GDWD�RU�RSHUDWLQJ
V\VWHP�ILOHV��WKHUHIRUH��WKH�UHVXOWDQW�GLVNHWWH�ZLOO
QRW��EH�D�ERRWDEOH�V\VWHP�GLVNHWWH�

&RS\LQJ
'DWD�)LOHV
)URP�'LVN�WR
'LVN

8VH�WKH�§&23<�'$7$�',6.�72�',6.¨�VHOHFWLRQ�RQ
WKH��§'LVN�8WLOLW\�)XQFWLRQV¨�PHQX�WR�FRS\�GDWD�ILOHV
IURP�RQH�GLVNHWWH�WR�DQRWKHU��7KLV�VHOHFWLRQ�FRSLHV
RQO\�GDWD��LW�GRHV�QRW�FRS\�RSHUDWLQJ�V\VWHP�ILOHV
DQG�ZLOO�QRW�RYHUZULWH�H[LVWLQJ�GDWD�RQ�WKH�WDUJHW
GLVNHWWH�

127(
)RU�EHVW�GLVN�SHUIRUPDQFH�DQG�UHOLDELOLW\�
WKH�WDUJHW�GDWD�ILOHV�GLVNHWWH�VKRXOG�DOZD\V
EH�IRUPDWWHG�LQ�WKH����%�LQWHUQDO�GLVN�GULYH�
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5HFRYHULQJ
)URP�'LVN
:ULWH�5HDG
(UURUV

,I�\RX�H[SHULHQFH�D�UHDG�RU�ZULWH�HUURU�GXULQJ�D�GLVN
RSHUDWLRQ��\RX�VKRXOG�

9HULI\�WKDW�WKH�GLVNHWWH�KDV�EHHQ�SURSHUO\�LQ�
LWLDOL]HG�DV�D�V\VWHP�RU�GDWD�GLVN�LQ�WKH����%
�GHVFULEHG�DERYH��
9HULI\�WKDW�WKH�ZULWH�SURWHFW�WDE�RQ�WKH�GLVN�LV
QRW�HQJDJHG�
5HWU\�WKH�GLVN�RSHUDWLRQ�

5HSHDWHG�GLVN�HUURUV�PD\�LQGLFDWH�D�GHIHFWLYH�GLVN�
HWWH�DQG�RU�LQLWLDOL]DWLRQ��5HWU\�WKH�RSHUDWLRQ�RQ�DQ�
RWKHU�GLVNHWWH�����.%�UHFRPPHQGHG��
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Chapter 6
Error and Status Messages

��� INTRODUCTION 7KLV�FKDSWHU�OLVWV�DQG�GHVFULEHV�WKH�YDULRXV�HUURU�DQG�VWDWXV�PHVVDJHV
WKDW�\RX�PD\�HQFRXQWHU�ZKLOH�RSHUDWLQJ�WKH�QHWZRUN�DQDO\]HU��

��� MESSAGE TYPES 7KH�EDVLF�W\SHV�RI�PHVVDJHV�DUH�FDWHJRUL]HG�E\�WKH�ILUVW�GLJLW�RI�WKHLU
FRGH�QXPEHU��DV�IROORZV�

�������
��������
�������
�������
��������

3RZHU�8S�6HOI�'LDJQRVWLF
0DLQ�3URFHVVRU���
0DLQ�3URFHVVRU���
,�2�3URFHVVRU
$QDORJ�+DUGZDUH

�������
��������
�������
��������
��������

6\VWHP�6WDWXV
3URJUDP�/RDG
3URJUDP�,QLWLDOL]DWLRQ
'LVN�5HODWHG
3HULSKHUDO�5HODWHG

�������� )URQW�3DQHO�2SHUDWLRQV

������� 0HDVXUHPHQW�5HODWHG

������� *3,%

��� FATAL ERRORS 6RPH�HUURUV�DUH�§IDWDO¨�LQ�WKDW�WKH\�FDXVH�WKH�LQVWUXPHQW�WR�WHUPLQDWH
RSHUDWLRQV�XQWLO�\RX�FRUUHFW�WKH�FRQGLWLRQ�FDXVLQJ�WKH�HUURU��7KHVH�HU�
URUV�DUH�OLVWHG�ZLWK�DQ�§;¨�LQ�WKH�FROXPQ�PDUNHG�§)DWDO¨�LQ�WKH�IROORZ�
LQJ�WDEOHV�

��� MESSAGE DEFINITIONS 7KH�IROORZLQJ�SDJHV�SURYLGH�D�OLVWLQJ�RI�HUURU�PHVVDJH�GHILQLWLRQV�
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Self Test, 
Main Microprocessor #2

7KH�IROORZLQJ�HUURU�FRGHV�DQG�RU�PHVVDJHV�UHSRUW�RQ�PDLQ
PLFURSURFHVVRU�QXPEHU��

Code Message Text Fatal Meaning

000 FIFO RESET FAILURE X FIFO failed to reset, PCB A12

002 PROM CHECKSUM FAILURE
#2

X PROM failure, PCB A12

003 BATTERY BACKED RAM
FAILURE

X Non volatile RAM failure, PCB
A12

004 EXTENDED MEMORY
FAILURE

X Failure in the extended
memory, PCB A12

005 DYNAMIC RAM FAILURE #2 X Dynamic RAM failure, PCB A12

006 TIMER FAILURE #2 X Programmable timer failure,
PCB A12

007 INTERRUPT CONTROLLER
FAILURE #2

X Interrupt controller failure, PCB
A12

008 NUMERIC PROCESSOR
FAILURE #2

X 8087 math coprocessor failure,
PCB A12

009 FRONT PANEL INTERFACE
FAILURE

X Interface failure, front panel,
PCB A12

010 PRINTER INTERFACE
FAILURE

X Printer or interface PCB A12

ERROR AND
STATUS MESSAGES MESSAGE DEFINITIONS
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Self Test, 
Main Microprocessor #1

7KH�IROORZLQJ�HUURU�FRGHV�DQG�RU�PHVVDJHV�UHSRUW�RQ�PDLQ
PLFURSURFHVVRU�QXPEHU��

Code Message Text Fatal Meaning

020 FIFO TO #2 FAILED RESET X Interface failure with FIFO,
PCB A12

022 FIFO TO I/O FAILED RESET X Interface failure with FIFO,
PCB A13

023 PROM CHECKSUM FAILURE
#1

X Checksum error PROM, PCB
A13

024 DYNAMIC RAM FAILURE #1 X Dynamic RAM failure, PCB A13

025 TIMER FAILURE #1 X Programmable timer failure,
PCB A13

026 INTERRUPT CONTROLLER
FAILURE #1

X Interrupt controller failure, PCB
A13

027 DISK DRIVE CONTROLLER
FAILURE

X Disk drive controller failure,
PCB A13

028 DISK DRIVE FAILURE X Disk drive SEEK failure, PCB
A13

029 NUMERIC PROCESSOR
FAILURE #1

X 8087 math coprocessor failure,
PCB A13

031 DISK DRIVE NOT READY
FOR TEST

X Diskette is not in disk drive

ERROR AND
STATUS MESSAGES MESSAGE DEFINITIONS
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Self Test, I/O Processor 
and Analog Hardware

7KH�IROORZLQJ�HUURU�FRGHV�DQG�RU�PHVVDJHV�UHSRUW�RQ�WKH�LQSXW�RXWSXW
SURFHVVRU�DQG�DQDORJ�KDUGZDUH�HUURUV�

Code Message Text Fatal Meaning

040 PROM CHECKSUM
FAILURE I/O

X PROM failure, PCB A11

041 RAM FAILURE I/O X RAM failure, PCB A11

042 TIMER\INTERRUPT
LOOPBACK FAILURE

X Programmable timer failure, PCB
A11

043 GPIB INTERFACE
FAILURE I/O

GPIB failure PCB A11

044 FIFO FAILURE I/O X FIFO failure, PCB A11

050 A1 COMMUNICATIONS
FAILURE

LO 1 Phase Lock PCB error

051 A2 COMMUNICATIONS
FAILURE

LO 2 Phase Lock PCB failure

052 A3 COMMUNICATIONS
FAILURE

Cal/Third Local Oscillator PCB
failure

053 A4 COMMUNICATIONS
FAILURE

Analog to Digital PCB failure

054 A5 COMMUNICATIONS
FAILURE

10 MHz Reference PCB failure

055 A6 COMMUNICATIONS
FAILURE

Source lock PCB failure

056 A10 COMMUNICATIONS
FAILURE

Power supply/ IF sync PCB

057 8 BIT A/D CONVERTER
FAILURE

Failure A/D PCB A4

058 STEERING DAC FAILURE Failure A/D PCB A4

059 12 BIT A/D OR
STEERING DAC FAILURE

Failure A/D PCB A4

060 TEST SET NOT
CONNECTED OR NOT
WORKING

General failure of test set

061 TEST SET CHAN A CAL
PHASING FAILURE

Test set CHAN A failure

ERROR AND
STATUS MESSAGES MESSAGE DEFINITIONS
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062 TEST SET CHAN A CAL
LEVEL FAILURE

Test set Channel A failure

063 TEST SET CHAN A GAIN
FAILURE

Test set Channel  A failure

064 TEST SET CHAN A
PHASE RANGING
FAILURE

Test set Channel  A failure

065 TEST SET CHAN B CAL
PHASING FAILURE

Test set Channel  B failure

067 TEST SET CHAN B GAIN
FAILURE

Test set Channel  B failure

068 TEST SET CHAN B
PHASE RANGING
FAILURE

Test set Channel  B failure

069 TEST SET REF CHAN
CAL PHASING FAILURE

Test set Reference Channel failure

070 TEST SET REF CHAN
CAL LEVEL FAILURE

Test set Reference Channel failure

071 TEST SET REF CHAN
GAIN FAILURE

Test set Reference Channel failure

072 TEST SET REF CHAN
PHASE RANGING
FAILURE

Test set  Reference Channel
failure

Self Test, I/O Processor 
(Continued)

Code Message Text Meaning

ERROR AND
STATUS MESSAGES MESSAGE DEFINITIONS
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System Status, Program Load 7KH�IROORZLQJ�HUURU�FRGHV�DQG�RU�PHVVDJHV�UHSRUW�ORDGLQJ�WKH�SURJUDP

Code Message Text Fatal Meaning

100 DISK DRIVE NOT READY X Program failed to load from(disk
not installed)

102 PROGRAM FILE
MISSING

Loader could not find system files

103 DISK ERROR The 360B is unable to read the
disk

104 UNKNOWN DISK ERROR Loader failed a consistency check

105 PROGRAM DATA
ERROR ON #2

Program for processor #2 failed to
load

ERROR AND
STATUS MESSAGES MESSAGE DEFINITIONS
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Program Initialization 7KH�IROORZLQJ�HUURU�FRGHV�DQG�RU�PHVVDJHV�UHSRUW�SURJUDP
LQLWLDOL]DWLRQ�

Code Message Text Fatal Meaning

110 SRC ID FAILURE No sweeper (Source) ID on GPIB;
sweeper may not be connected

111 SWPR SELF TEST
FAILURE

X RF source failed power on self
test program

112 NO TEST SET X Test set not connected.
Reconnect and cycle power to
clear

ERROR AND
STATUS MESSAGES MESSAGE DEFINITIONS
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Program Initialization, 
Disk Related

7KH�IROORZLQJ�HUURU�FRGHV�DQG�RU�PHVVDJHV�UHSRUW�RQ�GLVN�UHODWHG�SURE�
OHPV�WKDW�RFFXU�GXULQJ�V\VWHP�LQLWLDOL]DWLRQ�

Code Message Text Meaning

131 DISK READ ERROR Hard error reading from disk

132 DISK WRITE ERROR Hard error writing to disk

133 FILE DELETION ERROR Write protect tab is in “read only” position

134 DISK NOT READY Disk is not in unit or not formatted

135 DISK WRITE
PROTECTED

Write protect tab is in “read only” position

136 OUT OF DISK SPACE Disk file space full

137 FILE IS INCOMPATIBLE File is not a 360 data or program file

138 NO SPACE FOR NEW
DATA FILE

Disk file space is full

139 FILE MARKED READ
ONLY

Read-only attribute is set on

140 NO FILES REMAIN TO
OVERWRITE

All of the files of the type have been
deleted

141 NO FILES REMAIN TO
DELETE

All of the files of the type have been
deleted

ERROR AND
STATUS MESSAGES MESSAGE DEFINITIONS
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Program Initialization, 
Peripheral

7KH�IROORZLQJ�HUURU�FRGHV�DQG�RU�PHVVDJHV�UHSRUW�RQ�V\VWHP�SHULSKHU�
DOV�

Code Message Text Meaning

170 PRINTER NOT READY Printer is off line or not connected

171 PLOTTER NOT READY Plotter is off line or not connected

ERROR AND
STATUS MESSAGES MESSAGE DEFINITIONS
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Control Panel 7KH�IROORZLQJ�HUURU�FRGHV�DQG�RU�PHVVDJHV�UHSRUW�RQ�WKH�FRQWURO�SDQHO�

Code Message Text Meaning

200 OUT OF CAL RANGE Calibration range does not include
selected frequency

202 STANDARD CAL NOT
VALID FOR WAVEGUIDE

Standard OSL calibration cannot be
done with waveguide

203 PORT 2 MODULE
INCOMPATIBLE

12-term calibration is not possible with
Port 2 Model 364X millimeter head that
is not reversing

204 SOURCE 1
INCOMPATIBLE

Source does not support flat port power.
Need 360B compatibility

205 WARNING: A21 BOARD
FAILURE

Failure detected on A21 DSP PCB (pre
360B). 8087 used instead for time
domain

205 WARNING: A13 BOARD
DSP FAILURE

Failure detected on A13 PCB DSP-32
chip. 8087 used instead for time domain

206 ONLY ONE VIDEO
CONFIG IS ALLOWED

VNA unit does not support switching
video signals (that is, non-VGA signals)

208 OUT OF RANGE Attempted to enter an out of range
parameter

209 START GREATER THAN
STOP

Attempted to set a start frequency that
was greater than the stop frequency

210 OUT OF RANGE, 20
PERCENT MAX

Attempted to enter a smoothing or group
delay factor that was greater than 20%

211 USER PARAMETERS
NOT ALLOWED WITH
CAL APPLIED

User-defined parameters are not allowed
with calibration applied. Use S-
Parameters or disable correction.

212 TEST SET
INCOMPATIBLE

Test Set does not support or allow
requested feature (that is, LRL, bias, mm
wave, and multiple source control)

213 OUT OF H/W RANGE Attempted to enter a frequency that is
outside of the system hardware design

214 DIFFERENT H/W SETUP.
RECALL ABORTED

Source or Test Set is different from the
recalled setup

215 TOO CLOSE TO
BOUNDARY

Time domain start frequency is too close
to stop frequency

ERROR AND
STATUS MESSAGES MESSAGE DEFINITIONS
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216 TOO MANY POINTS, 501
MAXIMUM

Attempted to set too many discrete
frequency points

217 TOO FEW POINTS, 2
MINIMUM

Attempted to set too few discrete
frequency points

218 STEP IS TOO LARGE Harmonic calibration step size is too
large for range of system

219 DISCRETE FREQS LOST Setup changed in N-discrete frequency
mode

220 OUT OF SWEEP RANGE Input frequency is outside of set
frequency range

221 OPTION NOT INSTALLED Selected option is not installed

222 MEAS DATA NOT
AVAILABLE FOR
STORAGE

No measured data on channel to be
stored

223 NO STORED MEMORY
DATA

No data available in memory for channel

224 SYSTEM BUS
ADDRESSES MUST BE
UNIQUE

Attempted to set GPIB addresses to
same value

225 SYSTEM
UNCALIBRATED

No calibration exists

226 MEMORY LOCATION
CORRUPTED

Saved state data is invalid

227 DIFFERENT S/W
VERSION, RECALL
ABORTED

Saved state not compatible with
hardware or software version

228 WINDOW TOO SMALL Attempted to set start greater than or
equal to stop

229 OUT OF WINDOW
RANGE

Attempted to set marker outside start to
stop range

230 ATTENUATOR
UNAVAILABLE

Selected attenuators not available in test
set

231 START MUST BE LESS
THAN STOP

Tried to set start frequency equal to or
higher than stop frequency in marker
sweep

232 ILLEGAL IN C.W. MODE Attempted to readout limit frequency

Control Panel (Continued) Code Message Text Meaning

ERROR AND
STATUS MESSAGES MESSAGE DEFINITIONS
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233 ILLEGAL IN TIME
DOMAIN

Attempted to readout limit frequency

234 BOTH LIMITS MUST BE
ON

Attempted to readout limit frequency

235 STOP IS OVER RANGE Discrete fill parameters cause stop to go
over hardware range

236 OUT OF RANGE 10%
MINIMUM

Attempted to set pen speed to below
10%

238 UNDEFINED DIVIDE BY
ZERO

Denominator cannot be zero in equation.

240 SWEEPER MUST BE
SOURCE 1

For multiple source mode, in systems
with a 360SSXX or 66XXB, sweep
generator must be Source 1. Change
addresses.

241 SOURCE 1 DOES NOT
EXIST

VNA does not detect presence of Source
1. 
(1) Turn on VNA.
(2)  Check address.
(3) Press DEFAULT PROGRAM key to
identify; ensure that Source 1 is turned
on.

242 WARNING: SOURCE 2
DOES NOT EXIST

VNA does not detect presence of Source
2.  
(1) Turn on VNA.
(2)  Check address.
(3) Press DEFAULT PROGRAM key to
identify; ensure that Source 2 is turned
on.

243 MULTIPLEXER DOES
NOT EXIST

VNA does not detect presence of
360TSM Multiplexer. Press DEFAULT
PROGRAM key to identify; ensure that
Multiplexer is turned on.

245 NO BANDS ARE STORED Need to define and store frequency
bands to turn on Multiple Source mode

246 FREQUENCIES HAVE
REACHED UPPER LIMIT

Frequencies being defined in Multiple
Source mode have reached upper limits
of Sources and Test Set

247 BANDS MUST
SEQUENCE

Frequency bands in Multiple Source
mode must sequence in a 1-2-3-4-5
order; no skipping allowed

Control Panel (Continued) Code Message Text Meaning

ERROR AND
STATUS MESSAGES MESSAGE DEFINITIONS
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248 START F FOLLOWS
PREVIOUS STOP F

Start frequency of current band
immediately follows stop frequency of
previous band. Cannot be modified

250 SOURCE 1 OUT OF
RANGE BY EQUATION

Equation defined  in Multiple Source
mode places Source 1 frequency out of
range when attempting to store band

251 SOURCE 2 OUT OF
RANGE BY EQUATION

Equation defined  in Multiple Source
mode places Source 2 frequency out of
range when attempting to store band

253 RECEIVER OUT OF
RANGE BY EQUATION

Equation defined  in Multiple Source
mode places receiver frequency out of
range when attempting to store band

255 WARNING: NO GPIB
CONTROL OF SOURCE
SWEEP

Neither Source power nor flat-port power
can be modified when receiver mode is
user-defined with NO Source GPIB
control

256 WARNING: SET ON
RECEIVER MODE

Phase-lock setting is undefined when
VNA in Set-On Receiver mode

271 PRINTER NOT READY Printer not connected or paper out

272 TOO MUCH PRINT DATA Print buffer is full. Reduce number of
channels or data points.

273 PLOTTER NOT READY Plotter not connected

274 PARAMETERS INVALID User-defined parameters cannot turn the
correction on

275 CALIBRATION MAY BE
INVALID

Calibration applied may be invalid if
Source power or flat- power attenuators
differ from that used in the calibration

276 FLATNESS CAL MAY BE
INVALID

Flat calibration applied may be invalid if
Source power attenuators differ from that
used in the calibration

277 FREQS DIFFER FROM
THOSE USED IN CAL

Frequencies have changed from those
used in the flat power calibration; flat
power turned off.

280 CAL INVALID Calibration is incorrect for S-Parameter
displayed

281 TIME DOMAIN INVALID Time domain cannot be used in current
setup

Control Panel (Continued) Code Message Text Meaning

ERROR AND
STATUS MESSAGES MESSAGE DEFINITIONS
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282 GROUP DELAY INVALID Group delay cannot be used in current
setup

283 GATE MUST BE ON Attempted to select Frequency With
Time Gate off.

284 SMOOTHING INVALID Attempted to use smoothing while in
C.W. mode

285 MEMORY DATA INVALID Setup has changed since data was
stored

286 NEED HARMONIC
SWEEP

Time domain channel LP needs
harmonic frequencies

287 NON-LOCKED REF N/A Test Set does not support measuring the
non-locked reference for user-defined
parameters (no LRL box)

288 PARAMETER INVALID (Transmission measurement only)
Millimeter Wave head (3641) does not
lock for channels parameter

Control Panel (Continued) Code Message Text Meaning

ERROR AND
STATUS MESSAGES MESSAGE DEFINITIONS
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Measurement Related 7KH�IROORZLQJ�HUURU�FRGHV�RU�PHVVDJHV�UHSRUW�RQ�PHDVXUHPHQW�HUURUV�RU
DQRPDOLHV�

Code Message Text Meaning

300 LOW IF Insufficient signal level is detected

301 LOCK FAILURE RF source failed to lock to reference
oscillator in 360B Test Set.
                     NOTE
If flat-port power is being applied, any
lock failure may indicate that the source
ALC cannot handle the broadband
range. Increase the source level or use a
narrower frequency range.

302 A/D FAILURE Analog-to-digital converter not
functioning in 360B mainframe

303 RF OVERLOAD Test signal level is too high; reduce
source level or add attenuation

304 TRIGGER MISSED Trigger not detected for measurement

310 LOW SOURCE POWER Power level of RF source is set too low:
increase the source level

314 DATA DRAWING OFF Data drawing option is turned off

316 MULT SRC IN STANDBY Multiple Source mode is in standby while
bands are being defined. Complete
definitions then turn Multiple Source
mode on, or turn Multiple Source mode
off 

ERROR AND
STATUS MESSAGES MESSAGE DEFINITIONS
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GPIB Related 7KH�IROORZLQJ�HUURU�FRGHV�RU�PHVVDJHV�UHSRUW�RQ�*3,%�UHODWHG�HUURUV�

Code Message Text Meaning

400 GPIB ERROR GPIB error on Source Control System
bus

401 GPIB INIT FAILURE GPIB initialization on Source Control
System bus

ERROR AND
STATUS MESSAGES MESSAGE DEFINITIONS
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&KDSWHU��
'DWD�'LVSOD\V

��� INTRODUCTION 7KLV�FKDSWHU�SURYLGHV�GLVFXVVLRQ�DQG�H[DPSOHV�RI�WKH�YDULRXV�W\SHV�RI
GDWD�GLVSOD\V�

��� DISPLAY MODES AND
TYPES

7KH����%�GLVSOD\V�PHDVXUHPHQW�GDWD�XVLQJ�D�§&KDQQHO�&RQFHSW¨��7KLV
PHDQV�WKDW�HDFK�FKDQQHO�FDQ�GLVSOD\�ERWK�D�GLIIHUHQW�6�3DUDPHWHU�DQG
D�GLIIHUHQW�JUDSK�W\SH�IRU�HDFK��$V�\RX�VHOHFW�HDFK�FKDQQHO�WKH�JUDSK
W\SH��VFDOLQJ��UHIHUHQFH�GHOD\��6�3DUDPHWHU��HWF��DVVRFLDWHG�ZLWK�WKDW
FKDQQHO�DSSHDU�RQ�WKH�VFUHHQ��<RX�FDQ�GLVSOD\�WKH�VDPH�6�3DUDPHWHU
RQ�WZR�RU�PRUH�FKDQQHOV��

6HYHUDO�JUDSK�W\SHV�DUH�SRVVLEOH��SRODU��UHFWLOLQHDU��RU�6PLWK�FKDUW�
7KH�UHFWLOLQHDU�JUDSK�W\SH�PD\�EH�PDJQLWXGH��SKDVH��PDJQLWXGH�DQG
SKDVH��6:5��JURXS�GHOD\��UHDO��LPDJLQDU\��DQG�UHDO�DQG�LPDJLQDU\�
7KH�6PLWK�FKDUW�JUDSK�W\SH�LV�VSHFLILFDOO\�GHVLJQHG�WR�SORW�FRPSOH[�LP�
SHGDQFHV�

6LQJOH�
&KDQQHO�
'LVSOD\¦
&K�����������

<RX�VHOHFW�WKLV�GLVSOD\�W\SH��)LJXUHV�����DQG������E\
FKRRVLQJ�§6LQJOH�'LVSOD\¨�RQ�0HQX�&0��$SSHQGL[����
3RVVLEOH�JUDSK�W\SHV�DUH�VLQJOH��6PLWK��SRODU��UHFWL�
OLQHDU��RU�GXDO�UHFWLOLQHDU��PDJQLWXGH�DQG�SKDVH���

S1 1  FORWARD REFL ECTI ON   

2 . 0 0 0 0     GHz   2 0 . 0 0 0 0

L OG MAG.        REF=- 5 0 . 0 0 0 d B       7 . 00 0 d B/ DI V

)LJXUH������ 6LQJOH�&KDQQHO�'LVSOD\��/RJ�0DJQLWXGH
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'XDO�
&KDQQHO�
'LVSOD\¦
&K���DQG���RU�
&K���DQG��

,I�\RX�KDYH�FKRVHQ�WR�GLVSOD\�PDJQLWXGH�DQG�SKDVH�
WKH�DIIHFWHG�DUHD�RI�WKH�&57�VFUHHQ�LV�VXEGLYLGHG
LQWR�WZR�VPDOOHU�SRUWLRQV��)LJXUH�������<RX�VHOHFW
WKLV�GLVSOD\�W\SH�E\�FKRRVLQJ�§'XDO�'LVSOD\¨�LQ
0HQX�&0��$SSHQGL[������

DATA DISPLAY MODES
DISPLAYS AND TYPES

2 . 0 00 0     GHz   2 0 . 00 00

L OG MAG.        REF=- 50 . 0 00 d B       7 . 00 0 dB/ DI V 

PHASE          REF=0 . 0 0      90 . 0 0  / DI V 

)LJXUH����� 6LQJOH�&KDQQHO�'LVSOD\��0DJQLWXGH�DQG�3KDVH

5

2

1

. 5

. 2

0

- . 2

- . 5 - 2

- 5

S11  FWD REFL  
I MPEDANCE

   2 . 0 00 0  -  2 0 . 0 00 0  GHz    
S21  FORWARD TRANSMI SSI ON 

2 . 0 0 0 0     GHz   2 0 . 0 0 00

L OG MAG.        REF=0 . 1 00 d B       0 . 10 0 d B/ DI V 

PHASE          REF=2 . 0 0       1 . 0 0  / DI V 

)LJXUH����� 'XDO�&KDQQHO�'LVSOD\
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)RXU�
&KDQQHO�
'LVSOD\¦�
&K�����������

)URP�IRXU�WR�HLJKW�JUDSK�W\SHV�DUH�GLVSOD\HG��,Q
HDFK�TXDGUDQW��WKH�JUDSK�W\SH�FDQ�EH�DQ\�RI�WKH�SRV�
VLEOH�FKRLFHV�OLVWHG�LQ�WKH�*7�PHQX��$SSHQGL[�����,I
\RX�KDYH�FKRVHQ�WR�GLVSOD\�PDJQLWXGH�DQG�SKDVH�RU
D�FKDQQHO��WKH�TXDGUDQW�GLVSOD\LQJ�WKDW�FKDQQHO�LV
IXUWKHU�VXEGLYLGHG�DV�GHVFULEHG�DERYH��<RX�VHOHFW
WKLV�GLVSOD\�W\SH�E\�FKRRVLQJ�§$OO�)RXU�&KDQQHOV¨�LQ
0HQX�&0��$Q�H[DPSOH�RI�D�IRXU�FKDQQHO�GLVSOD\�DS�
SHDUV�LQ�)LJXUH������EHORZ�

5

2

1

. 5

. 2

0

- . 2

- . 5 - 2

- 5

- 1

S11  
Z

S12  L OGM+P

2. 0000     GHz   2 0. 00 00

- 80 . 000d B    20 . 000d B/

0 . 00      90 . 00  /
S21  LOGM+P

2. 0000     GHz   20 . 00 00

0 . 100 dB     0 . 100dB/

2 . 00       1 . 00  /

5

2

1

. 5

. 2

0

- . 2

- . 5 - 2

- 5

- 1

S22  
Z

)LJXUH����� )RXU�&KDQQHO�'LVSOD\

DATA DISPLAY MODES
DISPLAYS AND TYPES
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'XDO�7UDFH
2YHUOD\

7ZR�WUDFHV�DUH�GLVSOD\HG��RQH�RYHUODLG��VXSHULP�
SRVHG��RQ�WKH�RWKHU��)LJXUH�������%\�PHQX�VHOHFWLRQ�
WKH�WZR�WUDFHV�FDQ�EH�&KDQQHOV���RYHUODLG�RQ�&KDQ�
QHO���RU�&KDQQHO���RYHUODLG�RQ�&KDQQHO����(DFK�WUDFH
LV�LQ�D�GLIIHUHQW�FRORU��&KDQQHOV���DQG���DUH�GLV�
SOD\HG�LQ�UHG��ZKLOH�&KDQQHOV���DQG���DUH�GLVSOD\HG
LQ�\HOORZ��

CH1:  S11  

2 . 000 0     GHz   20. 00 00

LOG MAG.

PHASE

 REF=- 50 . 000dB     
7 . 000 dB/ DI V 

 REF=0 . 00     
90 . 00  / DI V 

CH3:  S21  
 REF=0 . 100dB    

0 . 10 0dB/ DI V 

 REF=2 . 00     
1 . 00  / DI V 

)LJXUH����� 'XDO�7UDFH�2YHUOD\�

DATA DISPLAY MODES
DISPLAYS AND TYPES
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*UDSK�'DWD
7\SHV

7KH�GDWD�W\SHV��UHDO��LPDJLQDU\��PDJQLWXGH��SKDVH�
XVHG�LQ�WKH�GLVSOD\HG�JUDSK�W\SHV�UHIOHFW�WKH�SRVVL�
EOH�ZD\V�LQ�ZKLFK�6�3DUDPHWHU�GDWD�FDQ�EH�UHSUH�
VHQWHG�LQ�SRODU��6PLWK��RU�UHFWLOLQHDU�JUDSKV��)RU
H[DPSOH��&RPSOH[�GDWD¦WKDW�LV��GDWD�LQ�ZKLFK�ERWK
SKDVH�DQG�PDJQLWXGH�DUH�JUDSKHG¦PD\�EH�UHSUH�
VHQWHG�DQG�GLVSOD\HG�LQ�DQ\�RI�WKH�ZD\V�GHVFULEHG�EH�
ORZ�

&RPSOH[�,PSHGDQFH��GLVSOD\HG�RQ�D�6PLWK
FKDUW�JUDSK�
5HDO�DQG�LPDJLQDU\��GLVSOD\HG�RQ�D�UHDO�DQG
LPDJLQDU\�JUDSK�
3KDVH�DQG�PDJQLWXGH�FRPSRQHQWV��GLVSOD\HG
RQ�D�UHFWLOLQHDU��&DUWHVLDQ��RU�SRODU�JUDSK�
,Q�DGGLWLRQ�WR�WKH�DERYH��WKH����%�FDQ�GLVSOD\
WKH�GDWD�DV�D�JURXS�GHOD\�SORW��,Q�WKLV�JUDSK�
W\SH��WKH�JURXS�GHOD\�PHDVXUHPHQW�XQLWV�DUH
WLPH��7KRVH�RI�WKH�DVVRFLDWHG�DSHUWXUH�DUH�IUH�
TXHQF\�DQG�6:5�

7KH�TXDQWLW\�JURXS�GHOD\�LV�GLVSOD\HG�XVLQJ�D�PRGL�
ILHG�UHFWLOLQHDU�PDJQLWXGH�IRUPDW��,Q�WKLV�IRUPDW�WKH
YHUWLFDO�VFDOH�LV�LQ�OLQHDU�XQLWV�RI�WLPH��SV�QV�µV��
:LWK�RQH�H[FHSWLRQ��WKH�UHIHUHQFH�YDOXH�DQG�UHIHU�
HQFH�OLQH�IXQFWLRQV�RSHUDWH�WKH�VDPH�DV�WKH\�GR�ZLWK
D�QRUPDO�PDJQLWXGH�GLVSOD\��7KH�H[FHSWLRQ�LV�WKDW
WKH\�DSSHDU�LQ�XQLWV�RI�WLPH�LQVWHDG�RI�PDJQLWXGH�

([DPSOHV�RI��JUDSK�GDWD�W\SHV�DUH�VKRZQ�LQ�)LJXUH
����WKURXJK�������RQ�WKH�IROORZLQJ�SDJHV��

DATA GRAPH DATA
DISPLAYS TYPES
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DATA GRAPH DATA
DISPLAYS TYPES

0
180

135

90

45

0

- 45

- 90

- 135

S11  FWD REFL 

   2 . 0000  -  20 . 0000  GHz   

 REF=5. 000U      1 . 000U/ DI V 

)LJXUH����� /LQHDU�3RODU�*UDWLFXOH

S21 FORWARD TRANSMI SSI ON 

2 . 0000     GHz   18 . 0000

LOG MAG.        REF=0. 120dB       0 . 050dB/ DI V 

S12  REVERSE TRANSMI SSI ON 

2 . 0000     GHz   18 . 0000

L I NEAR MAG.     REF=1. 008U        5 . 000mU/ DI V 

PHASE          REF=1. 50       0 . 60  / DI V 

)LJXUH����� 'XDO�&KDQQHO�5HFWLOLQHDU�*UDWLXOH
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180

135

90

45

0

- 45

- 90

- 135

S12  REV TRANS

   2 . 0000  -  18 . 0000  GHz    

 REF=0. 000dB    10 . 000dB/ DI V 

)LJXUH����� /RJ�3RODU�*UDWLFXOH

521. 5. 2
0

. 2

. 5

1

2

5

- 5

- 2

- 1

- . 5

- . 2

S12  REVERSE TRANSMI SSI ON 
I MPEDANCE

   2 . 0000  -  18 . 0 000  GHz

)LJXUH����� 1RUPDO�6PLWK�&KDUW

DATA GRAPH DATA
DISPLAYS TYPES
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- . 17 0 . 2 . 5 1 2 5 - 5.

2

1

. 5

. 2

- . 2

- . 5

- 1

- 2

S12  REVERSE TRANSMI SSI ON 
I MPEDANCE

   2 . 0000  -  18 . 0 000  GHz   

)LJXUH������ ��G%�&RPSUHVVHG�6PLWK�&KDUW

DATA GRAPH DATA
DISPLAYS TYPES

1. 21. 151. 11. 051. 95. 9. 85. 82

- . 2

- . 15

- . 1

- . 0 5

0

. 05

. 1

. 15

. 2

S12  REVERSE TRANSMI SSI ON 
I MPEDANCE

   2 . 0000  -  18 . 0 000  GHz   

)LJXUH������ ���G%�([SDQGHG�6PLWK�&KDUW
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��� FREQUENCY MARKERS 0DUNHU
$QQRWDWLRQ

7KH�H[DPSOH�EHORZ�VKRZV�KRZ�WKH����%�DQQRWDWHV
PDUNHUV�IRU�WKH�GLIIHUHQW�JUDSK�W\SHV��(DFK�PDUNHU
LV�LGHQWLILHG�ZLWK�LWV�RZQ�QXPEHU��:KHQ�D�PDUNHU
UHDFKHV�WKH�WRS�RI�LWV�JUDWLFXOH��LW�ZLOO�IOLS�RYHU�DQG
LWV�QXPEHU�ZLOO�DSSHDU�EHORZ�WKH�V\PERO��:KHQ
PDUNHUV�DSSURDFK�WKH�VDPH�IUHTXHQF\��WKH\�ZLOO
RYHUODS��7KHLU�QXPEHU�ZLOO�DSSHDU�DV�FORVH�WR�WKH
PDUNHU�DV�SRVVLEOH�ZLWKRXW�RYHUODSSLQJ�

0DUNHU�'HV�
LJQDWLRQ

'HSHQGLQJ�RQ�PHQX�VHOHFWLRQ��\RX�PD\�GHVLJQDWH�D
PDUNHU�DV�WKH�§DFWLYH¨�RU�WKH�§GHOWD�UHIHUHQFH¨
PDUNHU��,I�\RX�FKRRVH�D�PDUNHU�WR�EH�DFWLYH¦LQGL�
FDWHG�E\�LWV�QXPEHU�EHLQJ�HQFORVHG�LQ�D�VTXDUH�ER[¦
\RX�PD\�FKDQJH�LWV�IUHTXHQF\�RU�WLPH��GLVWDQFH��ZLWK
WKH�'DWD�(QWU\�NH\SDG�RU�NQRE��,I�\RX�KDYH�FKRVHQ�LW
WR�EH�WKH�GHOWD�UHIHUHQFH�PDUNHU��D�GHOWD�V\PERO���∆�
DSSHDUV�RQ�FKDUDFWHU�VSDFH�DERYH�WKH�PDUNHU�QXP�
EHU��RU�RQH�FKDUDFWHU�VSDFH�EHORZ�D�§IOLSSHG¨
PDUNHU����,I�WKH�PDUNHU�LV�ERWK�DFWLYH�DQG�WKH�GHOWD
UHIHUHQFH�PDUNHU��WKH�QXPEHU�DQG�WKH�GHOWD�V\PERO
DSSHDU�DERYH��EHORZ��WKH�PDUNHU��7KH�GHOWD�V\PERO
DSSHDUV�DERYH��EHORZ��WKH�QXPEHU�

0DUNHU�$QQRWDWLRQ

DATA FREQUENCY
DISPLAYS MARKERS
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��� LIMITS /LPLW�OLQHV�IXQFWLRQ�DV�VHWWDEOH�PD[LPXP�DQG�PLQLPXP�LQGLFDWRUV�IRU
WKH�YDOXH�RI�GLVSOD\HG�GDWD���7KHVH�OLQH�DUH�VHWWDEOH�LQ�WKH�EDVLF�XQLWV
RI�WKH�PHDVXUHPHQW�RQ�D�FKDQQHO�E\�FKDQQHO�EDVLV��,I�WKH�GLVSOD\�LV�UHV�
FDOHG�WKH�OLPLW�OLQH�V��ZLOO�PRYH�DXWRPDWLFDOO\�DQG�WKHUHE\�PDLQWDLQ
WKHLU�FRUUHFW�YDOXH�V��

(DFK�FKDQQHO�KDV�WZR�OLPLW�OLQHV��IRXU�IRU�GXDO�GLVSOD\V���HDFK�RI�ZKLFK
PD\�WDNH�RQ�DQ\�YDOXH��/LPLW�OLQHV�DUH�HLWKHU�KRUL]RQWDO�OLQHV�LQ�UHFWL�
OLQHDU�GLVSOD\V�RU�FRQFHQWULF�FLUFOHV�DURXQG�WKH�RULJLQ�LQ�6PLWK�DQG�SR�
ODU�GLVSOD\V�

��� STATUS DISPLAY ,Q�DGGLWLRQ�WR�WKH�JUDWLFXOHV��GDWD��PDUNHUV��DQG�PDUNHU�DQQRWDWLRQ�
WKH����%�GLVSOD\V�FHUWDLQ�LQVWUXPHQW�VWDWXV�LQIRUPDWLRQ�LQ�WKH�GDWD
GLVSOD\�DUHD��7KLV�LQIRUPDWLRQ�LV�GHVFULEHG�EHORZ�

5HIHUHQFH�3R�
VLWLRQ�0DUNHU

7KH�5HIHUHQFH�3RVLWLRQ�0DUNHU�LQGLFDWHV�WKH�ORFD�
WLRQ�RI�WKH�UHIHUHQFH�YDOXH��,W�LV�GLVSOD\HG�DW�WKH�OHIW
HGJH�RI�HDFK�UHFWLOLQHDU�JUDSK�W\SH��,W�FRQVLVWV�RI�D
JUHHQ�WULDQJXODU�V\PERO�VLPLODU�WR�WKH�FXUVRU�GLV�
SOD\HG�LQ�WKH�PHQX�DUHD��<RX�FDQ�FHQWHU�WKLV�V\PERO
RQ�RQH�RI�WKH�YHUWLFDO�JUDWLFXOH�GLYLVLRQV�DQG�PRYH�LW
XS�RU�GRZQ�XVLQJ�WKH�§5HIHUHQFH�3RVLWLRQ¨�RSWLRQ�
:KHQ�\RX�GR�WKLV��WKH�GDWD�WUDFH�PRYHV�DFFRUGLQJO\�
,I�\RX�DOVR�VHOHFW�WKH�UHIHUHQFH�YDOXH�RSWLRQ��WKH
PDUNHU�ZLOO�UHPDLQ�VWDWLRQDU\�DQG�WKH�WUDFH�ZLOO
PRYH�ZLWK�WKH�PD[LPXP�DOORZDEOH�UHVROXWLRQ��:KHQ
FKDQJLQJ�IURP�D�IXOO�VFUHHQ�GLVSOD\�WR�KDOI��RU�TXDU�
WHU�VFUHHQ�GLVSOD\��WKH�PDUNHU�ZLOO�VWD\�DV�FORVH�WR
WKH�VDPH�SRVLWLRQ�DV�SRVVLEOH�

6FDOH
5HVROXWLRQ

(DFK�PHDVXUHPHQW�GLVSOD\�LV�DQQRWDWHG�ZLWK�WKH
VFDOH�UHVROXWLRQ��)RU�ORJ�PDJQLWXGH�GLVSOD\V�UHVROX�
WLRQ�UDQJHV�IURP�������WR����G%�SHU�GLYLVLRQ��/LQHDU
GLVSOD\V�RI�PDJQLWXGH�UDQJH�IURP�������WR����XQLWV
SHU�GLYLVLRQ��&DUWHVLDQ�SKDVH�GLVSOD\V�FDQ�UDQJH
IURP������WR����GHJUHHV�SHU�GLYLVLRQ��7KH�SRODU�GLV�
SOD\�LV����GHJUHHV�SHU�GLVSOD\�JUDWLFXOH�

)UHTXHQF\
5DQJH

(DFK�PHDVXUHPHQW�GLVSOD\�LV�DQQRWDWHG�ZLWK�WKH�IUH�
TXHQF\�UDQJH�RI�WKH�PHDVXUHPHQW�

$QDORJ
,QVWUXPHQW
6WDWXV

7KH����%�GLVSOD\V�DQDORJ�LQVWUXPHQW�VWDWXV
PHVVDJHV��LQ�UHG�ZKHQ�DSSURSULDWH��LQ�WKH�XSSHU
ULJKW�FRUQHU�RI�WKH�GDWD�GLVSOD\�DUHD��OHIW���7KH\�DS�
SHDU�DW�WKH�VDPH�YHUWLFDO�SRVLWLRQ�DV�OLQH���RI�WKH
PHQX�DUHD��,I�PRUH�WKDQ�RQH�PHVVDJH�DSSHDUV��WKH\
VWDFN�XS�EHORZ�WKDW�OLQH�

DATA DISPLAY AREA MENU AREA

'LVSOD\�VFUHHQ�VKRZLQJ�WKH�GDWD�GLV�
SOD\�DQG�PHQX�DUHDV

DATA
DISPLAYS LIMITS
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0HDVXUHPHQW
6WDWXV

7KH����%�GLVSOD\V�PHDVXUHPHQW�VWDWXV�PHVVDJHV
�LQ�UHG�ZKHQ�DSSURSULDWH��LQ�WKH�XSSHU�ULJKW�FRUQHU
RI�WKH�JUDWLFXOH��FKDQQHO��WR�ZKLFK�WKH\�DSSO\�

6ZHHS
,QGLFDWRU
0DUNHU

7KH�VZHHS�LQGLFDWRU�PDUNHU��OHIW��LQGLFDWHV�WKH�SUR�
JUHVV�RI�WKH�FXUUHQW�VZHHS��:KHQ�PHDVXULQJ�TXLHW
GDWD¦WKDW�LV��GDWD�KDYLQJ�IHZ�RU�QR�SHUWXUEDWLRQV¦
WKLV�LQGLFDWRU�DVVXUHV�WKDW�WKH�LQVWUXPHQW�LV�LQGHHG
VZHHSLQJ�

7KH�LQGLFDWRU¦D�EOXH�KRUL]RQWDO�OLQH�VHJPHQW����SL[�
HOV�ORQJ�E\���SL[HO�KLJK¦DSSHDUV�DORQJ�WKH�ERWWRP
HGJH�RI�WKH�GDWD�GLVSOD\�DUHD��,WV�SRVLWLRQ�LV�SURSRU�
WLRQDO�WR�WKH�QXPEHU�RI�GDWD�SRLQWV�PHDVXUHG�LQ�WKH
FXUUHQW�VZHHS��:KHQ�WKLV�VZHHS�FRPSOHWHV��WKH�OLQH
VHJPHQW�ZLOO�KDYH�WUDYHOHG�WKH�IXOO�ZLGWK�RI�WKH�GDWD
GLVSOD\�DUHD���,I�WKH�VZHHS�VKRXOG�VWRS�IRU�VRPH�UHD�
VRQ��WKH�SRVLWLRQ�RI�WKH�LQGLFDWRU�ZLOO�VWRS�FKDQJLQJ
XQWLO�WKH�VZHHS�UHVXPHV�

��� DATA DISPLAY CONTROL $FWLYH�&KDQ�
QHO�6HOHFWLRQ

7KH�IROORZLQJ�ILJXUH�VKRZV�WKH�DOJRULWKP�WKDW�WKH
���%�XVHV�WR�GLVSOD\�WKH�DFWLYH�FKDQQHO�

DATA DISPLAY AREA MENU
AREA

Sweep Indicator Marker

'LVSOD\�VFUHHQ�VKRZLQJ�WKH�VZHHS�LQ�
GLFDWRU�PDUNHU

YES

NO

YES

YES

NO NO
DUAL

CHANNEL
DISPLAYED

1-3?

CHANGE TO DUAL 1-3
+ CHANGE TO

ACTIVE CHANNEL

CHANGE TO DUAL 2-4
+ CHANGE TO

ACTIVE CHANNEL

SELECT ACTIVE CHANNEL
(PRESS CH1, CH2, CH3, CH4)

CHANNEL
PRESENTLY
DISPLAYED

?

CONTINUE
DISPLAYING ACTIVE CHANNEL

(SINGLE, DUAL, OR FOUR-CHANNEL
DISPLAY)

CHANGE TO
ACTIVE CHANNEL

SINGLE
CHANNEL

DISPLAYED
?

$FWLYH�&KDQQHO�$OJRULWKP

DATA STATUS
DISPLAYS DISPLAYS
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6�3DUDPHWHU
6HOHFWLRQ

,I�\RX�VHOHFW�D�QHZ�6�3DUDPHWHU�XVLQJ�0HQX�63��$S�
SHQGL[�����LW�DSSHDUV�RQ�WKH�WKHQ�DFWLYH�FKDQQHO�LQ
WKH�VDPH�JUDSK�W\SH�LQ�ZKLFK�LW�ZDV�ODVW�GLVSOD\HG�
7KH�IROORZLQJ�WDEOH�VKRZV�WKH�GLVSOD\DEOH�6�3DUDPH�
WHUV�EDVHG�RQ�WKH�FRUUHFWLRQ�W\SH�\RX�KDYH�LQ�SODFH�
,I�\RX�DWWHPSW�WR�GLVSOD\�RWKHU�6�3DUDPHWHUV��DQ�HU�
URU�PHVVDJH�GLVSOD\V���,Q�FDVHV�ZKHQ�WKHUH�LV�QR�ODVW�
GLVSOD\HG�6�3DUDPHWHU�VWRUHG��WKH�GLVSOD\�ZLOO
GHIDXOW�DV�VKRZQ��,I��DQ�6�3DUDPHWHU�LV�VHOHFWHG�IRU
ZKLFK�WKHUH�ZDV�QR�ODVW�GLVSOD\HG�JUDSK�W\SH��WKH
GLVSOD\�GHIDXOWV�WR�6�����6���/RJ�0DJQLWXGH�DQG
3KDVH�DQG�6����6����6PLWK�

'DWD�'LVSOD\
8SGDWH

:KHQ�\RX�FKDQJH�D�FRQWURO�SDQHO�SDUDPHWHU�WKDW�DI�
IHFWV�WKH�DSSHDUDQFH�RI�WKH�GLVSOD\��WKH�HQWLUH�GLV�
SOD\�FKDQJHV�LPPHGLDWHO\�WR�UHIOHFW�WKDW�FKDQJH��)RU
H[DPSOH��LI�\RX�SUHVV�$8726&$/(��WKH�HQWLUH�GLV�
SOD\�UHVFDOHV�LPPHGLDWHO\��<RX�GR�QRW�KDYH�WR�ZDLW
IRU�WKH�QH[W�VZHHS�WR�VHH�WKH�UHVXOWV�RI�WKH�FKDQJH�
7KH�IROORZLQJ�SDUDPHWHUV�DUH�VXSSRUWHG�IRU�WKLV�IHD�
WXUH��5HIHUHQFH�'HOD\��2IIVHW��6FDOLQJ��$XWR�6FDOH�
$XWR�5HIHUHQFH�'HOD\��7UDFH�0DWK��,)�%:��DQG
6PRRWKLQJ��,Q�WKH�FDVH�RI�$YHUDJLQJ��WKH�VZHHS
UHVWDUWV�

,I�WKH�NQRE�LV�XVHG�WR�YDU\�DQ\�RI�WKH�DERYH�SDUDPH�
WHUV��WKH�FKDQJH�RFFXUV�DV�WKH�PHDVXUHPHQW�SUR�
JUHVVHV¥WKDW�LV��WKH�FRQWLQXLQJ�WUDFH�ZLOO�UHIOHFW�WKH
QHZ�VHWWLQJ�V��

Correction Type
Displayable

S-Para-
meters

Default Display Position

CH1 CH2 CH3 CH4

None All S11 S12 S21 S22

Frequency 
Response

Transmission S21 S21 S21 S21 S21

Reflection S11 S11 S11 S11 S11

Both S11, S21 S11 S11 S21 S21

Reflection Only S11 S11 S11 S11 S11

1-Path 2-Port S11, S21 S11 S11 S21 S21

12-Term All S11 S12 S21 S22

DATA DATA DISPLAY
DISPLAYS CONTROL
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:KHQ�\RX�FKDQJH�D�PDUNHU�IUHTXHQF\�RU�WLPH��GLV�
WDQFH���WKH�UHDGRXW�SDUDPHWHUV�ZLOO�FKDQJH��7KLV
FKDQJH�UHIOHFWV�WKH�FKDQJHV�LQ�PHDVXUHPHQW�GDWD�DW
WKH�PDUNHUªV�QHZ�IUHTXHQF\��XVLQJ�GDWD�VWRUHG�IURP
WKH�SUHYLRXV�VZHHS�

'LVSOD\�RI
0DUNHUV

2QFH�\RX�KDYH�VHOHFWHG�D�PDUNHU�WR�GLVSOD\��LW�ZLOO
DSSHDU�RQ�WKH�VFUHHQ��,W�GRHV�QRW�PDWWHU�ZKDW�UHVROX�
WLRQ�\RX�KDYH�VHOHFWHG��:KHQ�\RX�VHW�D�PDUNHU�WR�DQ�
RWKHU�FDOLEUDWHG�IUHTXHQF\�DQG�WKHQ�ORZHU�WKH
UHVROXWLRQ��WKDW�IUHTXHQF\�DQG�WKH�PDUNHU�ZLOO�FRQ�
WLQXH�WR�GLVSOD\��,W�ZLOO�GLVSOD\�HYHQ�LI�LWV�IUHTXHQF\
LV�QRW�FRQVLVWHQW�ZLWK�WKH�GDWD�SRLQWV�LQ�WKH�ORZHU�
UHVROXWLRQ�VZHHS�

��� HARD COPY 
AND DISK OUTPUT

,Q�DGGLWLRQ�WR�WKH�&57�GLVSOD\��WKH�0RGHO����%�LV�FDSDEOH�RI�RXWSXW�
WLQJ�PHDVXUHG�GDWD�DV�D

Tabular Printout
Screen-Image Printout
Pen Plot,
Disk Image Of The Tabular Data Values

7KH�VHOHFWLRQ�DQG�LQLWLDWLRQ�RI�WKLV�RXWSXW�LV�FRQWUROOHG�E\�WKH�OUTPUT
NH\V�

7DEXODU
3ULQWRXW

([DPSOHV�RI�WKH�SULQWRXW�IRUPDWV�DUH�VKRZQ�RQ
SDJHV������DQG�������7KHVH�IRUPDWV�DUH�XVHG�DV�IRO�
ORZV�

�7DEXODU�3ULQWRXW�)RUPDW��8VHG�ZKHQ�SULQWLQJ
WKUHH�RU�IRXU�FKDQQHOV�
�$OWHUQDWH�'DWD�)RUPDW��8VHG�ZKHQ�SULQWLQJ
RQH�RU�WZR�FKDQQHOV�

,Q�WDEXODU�SULQWRXWV��WKH����%�VKLIWV�WKH�GDWD�FRO�
XPQV�WR�WKH�OHIW�ZKHQ�DQ�6�3DUDPHWHU�LV�RPLWWHG�
/HDGLQJ�]HURHV�DUH�DOZD\V�VXSSUHVVHG��7KH�KHDGLQJ
�0RGHO��'HYLFH�,�2��'DWH��2SHUDWRU��3DJH��DSSHDUV
RQ�HDFK�SDJH��:KHQ�XVLQJ�WKH����66�VZHHSHU��IUH�
TXHQFLHV�DUH�LQ�WKH�IRUPDW�§;;�;;;;¨��:KHQ�XVLQJ
WKH�$15,768�0RGHO�����&�,QN�-HW�SULQWHU��SODFH�DOO
RI�WKH�UHDU�SDQHO�02'(�6(/(&7�VZLWFKHV�LQ�WKH
GRZQ��2))��326,7,21�

DATA HARD COPY
DISPLAYS AND DISK OUTPUT
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6FUHHQ�,P�
DJH�3ULQWRXW

,Q�D�6FUHHQ�,PDJH�3ULQWRXW��WKH�H[DFW�GDWD�GLVSOD\HG
RQ�WKH�VFUHHQ�LV�GXPSHG�WR�WKH�SULQWHU��7KH�GXPS�LV
LQ�WKH�JUDSKLFV�PRGH��RQ�D�SL[HO�E\�SL[HO�EDVLV��$
KHDGHU��SDJH�������SULQWV�EHIRUH�WKH�VFUHHQ�GDWD
SULQWV�

3ORWWHU
2XWSXW

7KH�SURWRFRO�XVHG�WR�FRQWURO�SORWWHUV�LV�§+3�*/
�+HZOHWW�3DFNDUG�*UDSKLFV�/DQJXDJH���+3�*/�FRQ�
WDLQV�D�FRPSUHKHQVLYH�VHW�RI�YHFWRU�JUDSKLFV�W\SH
FRPPDQGV��7KHVH�FRPPDQGV�DUH�H[SODLQHG�LQ�WKH�,Q�
WHUIDFLQJ�DQG�3URJUDPPLQJ�0DQXDO�IRU�DQ\�FXUUHQW
PRGHO�+HZOHWW�3DFNDUG�SORWWHU��VXFK�DV�WKH�����$�

:KHQ�WKH�SORWWHU�LV�VHOHFWHG�DV�WKH�RXWSXW�GHYLFH��LW
LV�FDSDEOH�RI�GUDZLQJ�WKH�JUDSK�VKRZQ�RQ�WKH�VFUHHQ
RU�RI�GUDZLQJ�RQO\�WKH�GDWD�WUDFH�V���VR�WKDW�PXOWLSOH
WUDFHV�PD\�EH�GUDZQ�RQ�D�VLQJOH�VKHHW�RI�SDSHU��LQ
GLIIHUHQW�FRORUV��LI�QHHGHG��

'LVN�2XWSXW 7KH����%�FDQ�ZULWH�WR�RU�UHDG�IURP�WKH�GLVN�DOO
PHDVXUHG�GDWD��7KLV�GDWD�LV�VWRUHG�DV�DQ�$6&,,�ILOH
LQ�WKH�H[DFW�VDPH�IRUPDW�DV�WKDW�VKRZQ�IRU�WKH�WDEX�
ODU�SULQWRXW�H[DPSOH�RQ�SDJH�������,I�UHDG�EDFN�IURP
WKH�GLVN��WKH�GDWD�LV�RXWSXW�WR�WKH�SULQWHU��7KHUH��LW
SULQWV�DV�WDEXODU�GDWD�

DATA HARD COPY
DISPLAYS AND DISK OUTPUT
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WI LTRON

360 NETWORK ANALYZER

MODEL:   TEST. DEVI CE DATE:       8 / 1 5 / 9 1
DEVI CE:  1 2 3 45 OPERATOR:   YOUR. NAME

START:       2 . 0 00 0  GHz GATE START:  ERROR CORR:   1 2  -  TERM
STOP:       1 8 . 0 00 0  GHz GATE STOP:   AVERAGI NG:  1 2 8  PTS
STEP:      XXX. XXXX GHz GATE:       I F BNDWDTH:   MI NI MUM

WI NDOW:     

1
0

S11  
Z

3 0d B EXP.

S1 2  L OGM+P

2 . 0 0 00     GHz   1 8 . 00 00

0 . 0 00 d B    1 0 . 0 00 d B/

0 . 0 0      9 0 . 0 0  /
S21  L OGM+P

2 . 0 00 0     GHz   1 8 . 00 0 0

0. 00 0 d B    1 0 . 0 00 d B/

0 . 00      90 . 0 0  /

5

2

1

. 5

. 2

0

- . 2

- . 5 - 2

- 5

- 1

S2 2  
Z

12
3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

  SWEEP SETUP

 DATA PTS,

 STEP SI ZE

 PRESS <ENTER>
   TO SEL ECT
OR TURN ON/ OFF

  START

  STOP

  C. W.  MODE

  MARKER SWEEP

  DI SCRETE FI L L

  HOLD BUTTON
  FUNCTI ON

  TEST
  SI GNAL S

  55

  2 . 0 0 0 0  GHz   

 18 . 0 0 0 0  GHz   

 XX. XXXX GHz

              
 OFF

Screen Dump Header — Example

DATA HARD COPY 
DISPLAYS AND DISK OUTPUT
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DATA HARD COPY 
DISPLAYS AND DISK OUTPUT

Tabular Printout — Example
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Alternate-Data Tabular Printout —
Example

DATA HARD COPY 
DISPLAYS AND DISK OUTPUT
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7DEOH�RI�&RQWHQWV

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

��� 0($685(0(17�&$/,%5$7,21�¦',6&866,21 ������������������ ���

(VWDEOLVKLQJ�WKH�7HVW�3RUWV ��������������������������������������������������������� ���
8QGHUVWDQGLQJ�WKH�&DOLEUDWLRQ�6\VWHP ��������������������������������������� ���
&DOLEUDWLQJ�IRU�D�
0HDVXUHPHQW� ��������������������������������������������������������������������������������� ���
(YDOXDWLQJ�WKH�&DOLEUDWLRQ ����������������������������������������������������������������
9HULILFDWLRQ�.LWV �������������������������������������������������������������������������������

��� 0($685(0(17�&$/,%5$7,21�¦
6/,',1*�7(50,1$7,21 ����������������������������������������������������������������

��� 67$1'$5'��26/��&$/,%5$7,21�352&('85(�������������������������

&DOLEUDWLRQ�3URFHGXUH ����������������������������������������������������������������������

��� 2))6(7�6+257�&$/,%5$7,21�352&('85( �������������������������

&DOLEUDWLRQ�3URFHGXUH ����������������������������������������������������������������������

��� /5/�/50�&$/,%5$7,21�352&('85( �������������������������������������

Chapter 8
Measurement  Calibrat ion



Chapter 8
Measurement  Calibrat ion

��� INTRODUCTION 7KLV�VHFWLRQ�SURYLGHV�GLVFXVVLRQ�DQG�H[DPSOHV�IRU�SHUIRUPLQJ�D�PHDV�
XUHPHQW�FDOLEUDWLRQ��,W�DOVR�SURYLGHV�D�GHWDLOHG�SURFHGXUH�IRU�FDOLEUDW�
LQJ�ZLWK�D�VOLGLQJ�WHUPLQDWLRQ�

��� MEASUREMENT
CALIBRATION
—DISCUSSION

0HDVXUHPHQWV�DOZD\V�LQFOXGH�D�GHJUHH�RI�XQFHUWDLQW\�GXH�WR�LPSHUIHF�
WLRQV�LQ�WKH�PHDVXUHPHQW�V\VWHP���7KH�PHDVXUHG�YDOXH�LV�DOZD\V�D
FRPELQDWLRQ�RI�WKH�DFWXDO�YDOXH�SOXV�WKH�V\VWHPDWLF�PHDVXUHPHQW
HUURUV��&DOLEUDWLRQ��DV�LW�DSSOLHV�WR�QHWZRUN�DQDO\VLV���FKDUDFWHUL]HV�WKH
V\VWHPDWLF�PHDVXUHPHQW�HUURUV�DQG�VXEWUDFWV�WKHP�IURP�WKH�PHDVXUHG
YDOXH�WR�REWDLQ�WKH�DFWXDO�YDOXH�

7KH�FDOLEUDWLRQ�SURFHVV�UHTXLUHV�WKDW�\RX�HVWDEOLVK�WKH�WHVW�SRUWV��SHU�
IRUP�WKH�FDOLEUDWLRQ��DQG�FRQILUP�LWV�TXDOLW\��/HW�XV�H[DPLQH�HDFK�RI
WKHVH�VWHSV�

(VWDEOLVKLQJ
WKH�7HVW�3RUWV

7KH�VLPSOHVW�DSSURDFK�LV�WR�XVH�3RUW���DV�RXU�WHVW
SRUW��ZKLFK�LV�ILQH�LI�LW�LV�WKH�ULJKW�FRQQHFWRU�W\SH�
:H�FRXOG�DOVR�XVH�3RUW���DV�WKH�VHFRQG�SRUW��XQIRUWX�
QDWHO\�QRW�PDQ\�GHYLFHV�XQGHU�WHVW��'87ªV��ZRXOG
PDWH��7KHUHIRUH��IRU�WZR�SRUW�PHDVXUHPHQWV�ZH
PXVW�KDYH�D�FDEOH��7KH�HQG�RI�WKLV�FDEOH�EHFRPHV
3RUW����)LJXUH������

,Q�PDQ\�FDVHV��\RX�PD\�QHHG�DGDSWHUV�WR�FKDQJH�EH�
WZHHQ�FRQQHFWRU�W\SHV��1��60$��*3&����HWF��RU�EH�
WZHHQ�JHQGHUV��PDOH�>0@�RU�IHPDOH�>)@���<RX�PD\
DOVR�QHHG�WZR�FDEOHV��)LJXUH������

PORT 1

PORT 2

)LJXUH������ (VWDEOLVKLQJ�WKH�7HVW�3RUW
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,Q�DQ\�FDVH��\RX�VKRXOG�LQFOXGH�D�SKDVH�HTXDO�LQ�
VHUWDEOH��3(,��DW�ERWK�WHVW�SRUWV��7KLV�LQVHUWDEOH
PLQLPL]HV�WKH�FRVW�RI�UHSODFLQJ�ZRUQ�RU�GDPDJHG�FD�
EOHV�DQG�WHVW�SRUW�FRQQHFWRUV��,W�DOVR�DOORZV�\RX�WR
WHVW�QRQ�LQVHUWDEOH�GHYLFHV��LI�QHHGHG��)LJXUH������

127(
,Q�WKLV�DQG�RWKHU�GLVFXVVLRQV��ZH�ZLOO�WDON
DERXW�§LQVHUWDEOH¨�DQG�§QRQ�LQVHUWDEOH¨�GH�
YLFHV��,QVHUWDEOH�GHYLFHV��LQVHUWDEOHV��KDYH
SUHFLVHO\�WKH�VDPH�HOHFWULFDO�OHQJWK¦WKDW�LV�
WKH\�DUH�SKDVH�HTXDO��,QVHUWDEOHV�DUH�W\SL�
FDOO\�XVHG�WR�FKDQJH�D�FRQQHFWRUªV�JHQGHU��$
QRQ�LQVHUWDEOH�GHYLFH�KDV�WKH�VDPH�JHQGHU
DV�WKH�GHYLFH�LW�QHHGV�WR�FRQQHFW�WR��7KHUH�
IRUH��§QRQ�LQVHUWDEOHV¨�FDQQRW�EH�FRQQHFWHG
GLUHFWO\�LQWR�WKH�PHDVXUHPHQW�SDWK�ZLWKRXW
DQ�DGDSWHU�

PORT 1 PORT 2

ADAPTERS

)LJXUH������ 8VLQJ�$GDSWHUV�RQ�WKH�7HVW�3RUW

Calibration

Measurement

M F

PEI

USING THE PHASE-EQUAL INSERTABLE
(PEI)

M F MF

M F M F MFMF

PEI

PEI PEIDUT
TEST
PORT

TEST
PORT

TEST
PORT

TEST
PORT

)LJXUH������ 8VLQJ�3KDVH�(TXDO�,QVHUWDEOHV
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8QGHU�
VWDQGLQJ�WKH
&DOLEUDWLRQ
6\VWHP

0HDVXUHPHQW�HUURUV�PXVW�EH�UHGXFHG�E\�D�SURFHVV
WKDW�XVHV�FDOLEUDWLRQ�VWDQGDUGV��7KH�VWDQGDUGV�PRVW
FRPPRQO\�XVHG�DUH�2SHQV��6KRUWV��DQG�=���&KDUDF�
WHULVWLF�,PSHGDQFH��/RDGV��,Q�FRQMXQFWLRQ�ZLWK�D
WKURXJK�FRQQHFWLRQ��WKHVH�VWDQGDUGV�FDQ�FRUUHFW�IRU
WKH�PDMRU�HUURUV�LQ�D�PLFURZDYH�WHVW�V\VWHP��7KHVH
HUURUV�DUH�'LUHFWLYLW\��6RXUFH�0DWFK��/RDG�0DWFK�
,VRODWLRQ��DQG�)UHTXHQF\�7UDFNLQJ��UHIOHFWLRQ�DQG
WUDQVPLVVLRQ��

&DOLEUDWLRQ�DOVR�FRUUHFWV�IRU�PDQ\�LQWHUQDO�V\VWHP
HUURUV��VXFK�DV�5)�OHDNDJH��,)�OHDNDJH��DQG�V\VWHP
FRPSRQHQW�LQWHUDFWLRQ��

5DQGRP�HUURUV�VXFK�DV�QRLVH��WHPSHUDWXUH�
FRQQHFWRU�UHSHDWDELOLW\��'87�VHQVLWLYH�OHDNDJHV��IUH�
TXHQF\�UHSHDWDELOLW\��DQG�FDOLEUDWLRQ�YDULDEOHV�DUH
QRW�FRPSOHWHO\�FRUUHFWDEOH��+RZHYHU��VRPH�RI�WKHP
FDQ�EH�PLQLPL]HG�E\�FDUHIXO�FRQWURO��)RU�LQVWDQFH�
WHPSHUDWXUH�HIIHFWV�FDQ�EH�UHGXFHG�E\�URRP�WHPSHUD�
WXUH�FRQWURO��FDOLEUDWLRQ�YDULDEOHV�FDQ�EH�UHGXFHG
WKURXJK�LPSURYHG�WHFKQLTXH�DQG�WUDLQLQJ��DQG�IUH�
TXHQF\�HUURUV�FDQ�EH�YLUWXDOO\�HOLPLQDWHG�E\�VRXUFH
ORFNLQJ�

:H�NQRZ�WKDW�DGDSWHUV�DQG�FDEOHV�GHJUDGH�WKH�EDVLF
GLUHFWLYLW\�RI�WKH�V\VWHP��EXW�WKHVH�HUURUV�DUH�FRP�
SHQVDWHG�E\�YHFWRU�HUURU�FRUUHFWLRQ��

,Q�JHQHUDO��WUDQVPLVVLRQ�PHDVXUHPHQW�HUURUV�DUH
VRXUFH�PDWFK��ORDG�PDWFK��DQG�WUDFNLQJ��ZKLOH�UHIOHF�
WLRQ�PHDVXUHPHQW�HUURUV�DUH�VRXUFH�PDWFK��GLUHFWLY�
LW\��DQG�WUDFNLQJ�

ERRORS REDUCED BY CALIBRATION

• Directivity

• Source Match

• Load Match

• Frequency Sensitivity (Tracking)

• Internal System Errors

INTERNAL SYSTEM ERRORS 

• RF Leakage

• IF Leakage

• System Interaction

RANDOM ERRORS

• Frequency

• Repeatability

• Noise

• Connector Repeatability

• Temperature/Environmental
Changes

• Calibration Variables

TRANSMISSION MEASUREMENT
ERRORS

• Source Match

• Load Match

• Tracking

MEASUREMENT
CALIBRATION DISCUSSION
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(UURU�PRGHOLQJ�DQG�IORZJUDSKV�DUH�WHFKQLTXHV�XVHG
WR�DQDO\]H�WKH�HUURUV�LQ�D�V\VWHP��(UURU�PRGHOV�GH�
VFULEH�WKH�HUURUV��ZKLOH�IORZJUDSKV�VKRZ�KRZ�WKHVH
HUURUV�LQIOXHQFH�WKH�V\VWHP��(UURU�PRGHOV��)LJXUH���
���FDQ�EHFRPH�TXLWH�FRPSOH[��:KLOH�WKH\�SURYLGH
KHOS�IRU�WKH�FLUFXLW�GHVLJQHU��WKH\�DUH�RI�OLWWOH�LPSRU�
WDQFH�WR�WKH�DYHUDJH�XVHU�

7KH����%�RIIHUV�D�VHOHFWLRQ�RI�FDOLEUDWLRQ�SRVVLELOL�
WLHV�GHSHQGLQJ�RQ�WKH�XVHUªV�QHHGV��7KHVH�SRVVLELOL�
WLHV�DUH�DV�IROORZV�

)UHTXHQF\�5HVSRQVH�
5HIOHFWLRQ�2QO\¦��3RUW�
��3DWK����3RUW�
���7HUP¦��3RUW��%RWK�'LUHFWLRQV�

7KHVH�FDOLEUDWLRQ�W\SHV�DUH�GHVFULEHG�EHORZ�

Frequency Response: �&RUUHFWV�IRU�RQH�RU�ERWK�RI�WKH
IRUZDUG�GLUHFWLRQ�HUURU�WHUPV�DVVRFLDWHG�ZLWK�D
PHDVXUHPHQW�RI�S���DQG��S����

Reflection Only: &RUUHFWV�IRU�WKH�WKUHH�HUURU�WHUPV�DV�
VRFLDWHG�ZLWK�DQ S���PHDVXUHPHQW��(')��(6)��DQG
(5)��

1 Path, 2 Port:�&RUUHFWV�IRU�WKH�IRXU�IRUZDUG�GLUHFWLRQ
HUURU�WHUPV��(')��(6)��(5)��DQG�(7)��

)XOO����7HUP��&RUUHFWV�IRU�DOO�WZHOYH�HUURU�WHUPV�DV�
VRFLDWHG�ZLWK�D�WZR�SRUW�PHDVXUHPHQW��$����7HUP
HUURU�PRGHO�LV�VKRZQ�LQ�)LJXUH�����

DIRECTIVITY, SOURCE MATCH,
AND TRACKING ERRORS

DISTORTED MEASUREMENT

S11M

E D
S 11A

E S

)LJXUH������ ([DPSOH�RI�(UURU�0RGHOLQJ

REFLECTION MEASUREMENT ERRORS

• Source Match

• Directivity

• Tracking

CALIBRATION TYPES

• Frequency Response

• Reflection Only—1 Port

• 1 Path, 2 Port

• 12 Term—2 Port, Both Directions

MEASUREMENT
CALIBRATION DISCUSSION
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PORT 1 PORT 2

RF IN

PORT 1 PORT 2

PORT 1 PORT 1PORT 2 PORT 2

PORT 1 PORT 2 PORT 1 PORT 2

RF IN RF IN

RF INRF IN

DUT DUT

DUTDUT

DUT

DUT

12 - TERM

ELFDFE

TFE

TRE

SRE DRE

RFE

S12

S21

S11LRE
22S

RRE

S21

S21 S21

RF

S11

S11

S11 S11

S12

DFE

DFE

22S

RFE

TFE

TFE

RFE

RFE EXR

1

1

Forward Direction Terms Reverse Direction Terms

1 Path - 2 Port Terms

Reflection Only Terms

Frequency Response - Transmission Only Terms

Frequency Response - Reflection Only Terms

EXF

ESF

S21M

ESF

11MS

11MS

S21M

S12M

S

S

22

21

E

S11M

SF

EXF

)LJXUH����� (UURU�0RGHOV

MEASUREMENT
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0HDVXUHPHQW�FDOLEUDWLRQ�XVLQJ�WKH����%�LV�VWUDLJKW�
IRUZDUG�DQG�PHQX�GLUHFWHG��$�VKRUW�WLPH�VSHQW�LQ
SUHSDUDWLRQ�DQG�SUHSODQQLQJ�ZLOO�PDNH�WKH�SURFHVV
VLPSOH�DQG�URXWLQH���([DPSOH��$GMXVWLQJ�WKH�FRD[LDO
FDEOHV�XVHG�LQ�WKH�PHDVXUHPHQW�VHWXS�VXFK�WKDW�LQ�
VHUWLRQ�RI�WKH�'87�FDXVHV�PLQLPDO�IOH[LQJ�RI�WKHVH
FDEOHV��

7KH�VFUHHQ�SURPSWV�RQ�WKH����%�JXLGH�\RX�WKURXJK
WKH�FDOLEUDWLRQ�SURFHVV¦D�SURFHVV�WKDW�FRQVLVWV�RI
FRQQHFWLQJ�DQG�GLVFRQQHFWLQJ�FRQQHFWRUV�DQG�PRYLQJ
WKH�VOLGH�RQ�D�VOLGLQJ�ORDG��LI�RQH�LV�XVHG���

7KH�PRVW�FULWLFDO�SDUW�RI�WKH�FDOLEUDWLRQ�SURFHVV�LV
SURSHUO\�VHDWLQJ�DQG�WRUTXLQJ�WKH�FRQQHFWRUV��$OVR�
\RX�ZLOO�QRWLFH�WKDW�WKH�FDOLEUDWLRQ�WDNHV�ORQJHU
ZKHQ�WKH�SRUWV�DUH�WHUPLQDWHG�ZLWK�D�ORDG��7KLV�LV�LQ�
WHQWLRQDO��,W�DOORZV�IRU�PRUH�DYHUDJLQJ�GXULQJ�WKH�LVR�
ODWLRQ�PHDVXUHPHQW�

&DOLEUDWLQJ
IRU�D�
0HDVXUHPHQW�

/HW�XV�DVVXPH�WKDW�ZH�ZDQW�WR�FRUUHFW�IRU�WKUHH
HUURUV�LQ�WKH�UHIOHFWLRQ�PHDVXUHPHQW��VRXUFH�PDWFK�
GLUHFWLYLW\��DQG�WUDFNLQJ��:H�DFFRPSOLVK�WKLV�XVLQJ
WKUHH�VWDQGDUGV�

6KRUWV�DUH�WKH�HDVLHVW�WR�YLVXDOL]H��7KH\�WRWDOO\�UH�
IOHFW�DOO�RI�WKH�LQFLGHQW�5)�HQHUJ\�RXWSXW�DW�D�SUHFLVH
SKDVH��7KH�WHUPV�]HUR�RKPV�LPSHGDQFH��YROWDJH
QXOO��DQG������SKDVH�DOO�GHILQH�DQ�5)�6KRUW�

2SHQV�DUH�VLPLODU�WR�6KRUWV��EXW�WKHLU�UHVSRQVH�LV
PRUH�FRPSOH[��7KH�WHUPV�YROWDJH�PD[LPXP��LQILQLWH
LPSHGDQFH��DQG����SKDVH�DOO�GHILQH�D�SHUIHFW�2SHQ��$
SHUIHFW�2SHQ��KRZHYHU��LV�RQO\�D�FRQFHSW��,Q�UHDOLW\
2SHQV�DOZD\V�KDYH�D�VPDOO�IULQJLQJ�FDSDFLWDQFH�

7R�DFFRXQW�IRU�WKH�IDFW�WKDW�WKH�2SHQ�ZLOO�QRW�SUHGLFW�
DEO\�UHIOHFW�LPSHGDQFH�DW�DQ�H[DFW����SKDVH�UHIHU�
HQFH��ZH�DOWHU�LWV�UHVSRQVH�XVLQJ�FRHIILFLHQWV�WKDW
DFFXUDWHO\�FKDUDFWHUL]H�WKH�IULQJLQJ�FDSDFLWDQFH��7KH
FRHIILFLHQWV�DUH�GLIIHUHQW�IRU�HDFK�FRD[LDO�OLQH�VL]H�
VLQFH�HDFK�VL]H�KDV�D�GLIIHUHQW�IULQJLQJ�FDSDFLWDQFH�

$V�2SHQV�DQG�6KRUWV�SURYLGH�WZR�UHIHUHQFHV�IRU�D
IXOO�UHIOHFWLRQ��=��WHUPLQDWLRQV�SURYLGH�D�]HUR�UHIOHF�
WLRQ�UHIHUHQFH�

CALIBRATING FOR A REFLECTION
MEASUREMENT USES THREE 

STANDARDS:

• Short

• Open

• Termination

MEASUREMENT
CALIBRATION DISCUSSION
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,GHDO�=��WHUPLQDWLRQV�PXVW�FRQVLVW�RI�WZR�SDUWV��D
SHUIHFW�FRQQHFWRU�DQG�DQ�LQILQLWH�OHQJWK�SHUIHFW
WUDQVPLVVLRQ�OLQH�WKDW�DEVRUEV�DOO�RI�WKH�5)�HQHUJ\
WKDW�HQWHUV�LW��QR�UHIOHFWLRQV��

,QILQLWH�OHQJWK�WUDQVPLVVLRQ�OLQHV�DUH�XQZLHOG\�DW
EHVW��VR�\RX�PXVW�XVH�OHVV�WKDQ�LGHDO�WHUPLQDWLRQV�
)RU�FDOLEUDWLRQ�SXUSRVHV�WKHUH�DUH�WZR�FRPPRQ
W\SHV��EURDGEDQG�ORDGV�DQG�VOLGLQJ�WHUPLQDWLRQV��

%URDGEDQG�ORDGV�DUH�ZLGHO\�XVHG��$Q�H[DPSOH�LV�WKH
$15,768����6HULHV�7HUPLQDWLRQ��7KHVH�WHUPLQD�
WLRQV�DUH�HDV\�WR�XVH�DV�FDOLEUDWLRQ�WRROV��DQG�DUH�DGH�
TXDWH�IRU�PRVW�DSSOLFDWLRQV�

6OLGLQJ�/RDGV�DUH�WKH�WUDGLWLRQDO�YHFWRU�QHWZRUN�DQD�
O\]HU�=��FDOLEUDWLRQ�UHIHUHQFH��7KH\�SURYLGH�WKH�EHVW
SHUIRUPDQFH�ZKHQ�WKH�DSSOLFDWLRQ�UHTXLUHV�KLJK�SUH�
FLVLRQ�UHWXUQ�ORVV�PHDVXUHPHQWV��6OLGLQJ�ORDGV�FRQ�
VLVW�RI�D�FRQQHFWRU��D�ORQJ�VHFWLRQ�RI�SUHFLVLRQ
WUDQVPLVVLRQ�OLQH��DQG�D�PLFURZDYH�ORDG�WKDW�LV�PRY�
DEOH�ZLWKLQ�WKH�WUDQVPLVVLRQ�OLQH��2QH�WKLQJ�WR�UH�
PHPEHU�ZLWK�VOLGLQJ�ORDGV�LV�WKDW�WKH\�KDYH�D
ORZ�IUHTXHQF\�OLPLW�DQG�PXVW�EH�XVHG�ZLWK�D�IL[HG
ORDG�EHORZ�WKLV�FXWRII�IUHTXHQF\�IRU�IXOO�IUHTXHQF\
FRYHUDJH��$15,768�VOLGLQJ�ORDGV�FXW�RII�DW���*+]�
�9�FRQQHFWRU�VOLGLQJ�ORDGV�FXW�RII�DW���*+]��

3LQ�GHSWK¦WKH�UHODWLRQVKLS�EHWZHHQ�WKH�LQWHUIDFH
SRVLWLRQV�RI�WKH�RXWHU�DQG�FHQWHU�FRQGXFWRUV¦LV�WKH
PRVW�FULWLFDO�SDUDPHWHU�XQGHU�\RXU�FRQWURO�LQ�D�VOLG�
LQJ�ORDG��$Q�H[DPSOH�RI�LWV�FULWLFDOLW\�LV�WKDW�DQ�LQFRU�
UHFW�SLQ�GHSWK�RI�������LQFK�FDQ�FDXVH�D�UHIOHFWLRQ
UHWXUQ�ORVV�RI����G%��$QG��VLQFH�ZH�DUH�WU\LQJ�WR�FDOL�
EUDWH�WR�DFFXUDWHO\�PHDVXUH�D����G%�UHWXUQ�ORVV��FRU�
UHFW�SLQ�GHSWK�PDNHV�D�ELJ�GLIIHUHQFH�

&DEOHV�LQ�WKH�PHDVXUHPHQW�V\VWHP�DUH�DQRWKHU
FDXVH�IRU�FRQFHUQ��7KH�PDLQ�FULWHULD�IRU�D�FDEOH�DUH
VWDELOLW\�DQG�UHSHDWDELOLW\��$15,768�RIIHUV�WZR
W\SHV�RI�FDEOHV�WKDW�PHHW�WKHVH�FULWHULD��VHPL�ULJLG
DQG�IOH[LEOH��2XU�VHPL�ULJLG�FDEOHV�SURYLGH�PD[L�
PXP�VWDELOLW\�ZLWK�OLPLWHG�IOH[LELOLW\�RI�PRYHPHQW�
2XU�IOH[LEOH�FDEOHV�DOORZ�PRUH�IUHHGRP�RI�PRYHPHQW
�DORQJ�ZLWK�LWV�DVVRFLDWHG�GHJUDGDWLRQ�RI�SKDVH�VWD�
ELOLW\��

IDEAL TERMINATIONS

• Reflectionless

• Perfect Connector

• Infinite-Length, Dimensionally Ex-
act, Reflectionless Transmission
Line 

PRACTICAL Zo TERMINATIONS

• Broadband Load

• Sliding Termination

BROADBAND LOAD

• Easy to Use

• Inexpensive

• Adequate for Most Applications

SLIDING LOAD

• Connector

• Long Transmission Line

• Movable Microwave Load

MEASUREMENT
CALIBRATION DISCUSSION
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(YDOXDWLQJ
WKH�&DOLEUD�
WLRQ

7KH����%�SURYLGHV�DQ�DFFXUDWH�UHSUHVHQWDWLRQ�RI
FRPSOH[�GDWD��+RZHYHU��LW�FDQ�RQO\�SURYLGH�DFFXUDF\
WR�WKH�H[WHQW�RI�WKH�VXSSOLHG�FDOLEUDWLRQ�GDWD��)RU
WKLV�UHDVRQ��LW�LV�QHFHVVDU\�WR�SHULRGLFDOO\�YHULI\�WKH
FDOLEUDWLRQ�GDWD�DQG�WKH����%�V\VWHP�SHUIRUPDQFH��

&DOLEUDWLRQ�YHULILFDWLRQ�UHYHDOV�SUREOHPV�VXFK�DV�D
SRRU�FRQWDFW�ZLWK�RQH�RI�WKH�FDOLEUDWLRQ�FRPSRQHQWV�
LPSURSHU�WRUTXLQJ��RU�D�WHVW�SRUW�RXW�RI�VSHFLILFDWLRQ�
3UREOHPV�OLNH�WKHVH�FDQ�HDVLO\�RFFXU�GXULQJ�D�FDOLEUD�
WLRQ�SURFHGXUH��$Q\RQH�ZKR�KDV�H[SHULHQFHG�RQH�RI
WKHVH�SUREOHPV�DQG�VWRUHG�EDG�GDWD¦DIWHU�KDYLQJ
SHUIRUPHG�D�FRPSOHWH�FDOLEUDWLRQ�SURFHGXUH¦NQRZV
WKH�IUXVWUDWLRQ�LW�FDQ�FDXVH��$GGLWLRQDOO\��LW�FDQ�EH
YHU\�FRVWO\�WR�XVH�LQFRUUHFWO\�WDNHQ�PHDVXUHPHQW
GDWD�IRU�GHVLJQ�RU�TXDOLW\�DVVXUDQFH�SXUSRVHV�

7KH�EHVW�ZD\�WR�FRQILUP�D�FDOLEUDWLRQ�LV�WR�PHDVXUH�D
SUHFLVLRQ��NQRZQ�JRRG�GHYLFH�DQG�FRQILUP�LWV�VSHFLIL�
FDWLRQV��

9HULILFDWLRQ
.LWV

$15,768�KDV�GHYHORSHG�VHYHUDO�SUHFLVLRQ�FRPSR�
QHQW�NLWV��IRU�����PP�FRQQHFWRUV��IRU�*3&���FRQQHF�
WRUV��.�&RQQHFWRUV�DQG�9�&RQQHFWRUV. 7KHVH�DUH�
UHVSHFWLYHO\��WKH�0RGHOV�������������DQG������DQG
�����9HULILFDWLRQ�.LWV�

(DFK�RI�WKH�NLWV�FRQWDLQ����G%�DQG����G%
DWWHQXDWRUV��D����FP�DLU�OLQH�EHDGHG�DW�RQH�HQG��DQG
D����FP�%HDWW\�6WDQGDUG��$�%HDWW\�6WDQGDUG�LV�D
WZR�SRUW�PLVPDWFK�VLPLODU�WR�D�EHDGOHVV�DLUOLQH��,W
FRQVLVWV�RI�D�FHQWHU�FRQGXFWRU�ZLWK�D�GLVFRQWLQXLW\�LQ
WKH�PLGGOH�SURYLGLQJ�WKH�PLVPDWFK��)LJXUH�������

VERIFICATION KIT

• Used by Calibration and Metrology
Labs

S11

50Ω
25 Ω

50Ω 50Ω

)LJXUH������ 7KH�%HDWW\�6WDQGDUG

MEASUREMENT
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7\SLFDOO\��WKHVH�YHULILFDWLRQ�NLWV�ZLOO�EH�XVHG�E\�FDOL�
EUDWLRQ�RU�PHWURORJ\�ODEV��(DFK�RI�WKH�NLWV�FRQWDLQ
VHYHUDO�SUHFLVLRQ�FRPSRQHQWV��DOO�RI�ZKLFK�KDYH�EHHQ
FKDUDFWHUL]HG�DW�WZHQW\�VSHFLILHG�IUHTXHQFLHV��7KH
GDWD�RQ�WKHVH�FRPSRQHQWV�LV�VWRUHG�RQ�D�GLVN�SUR�
YLGHG�ZLWK�WKH�YHULILFDWLRQ�NLW�

7KH�YHULILFDWLRQ�RI�WKH�NLW�FRPSRQHQWV�LV�VWUDLJKW�IRU�
ZDUG��7KH�FRPSRQHQWV�DUH�ILUVW�PHDVXUHG�ZLWK�WKH
���%��WKHQ�FRPSDUHG�ZLWK�WKH�GDWD�UHFRUGHG�RQ�WKH
GLVN��,I�WKH�PHDVXUHG�GDWD�FRPSDUHV�IDYRUDEO\�ZLWK
WKH�UHFRUGHG�GDWD��WDNLQJ�WROHUDQFHV�LQWR�FRQVLGHUD�
WLRQ���WKHQ�WKH�V\VWHP�LV�NQRZQ�WR�EH�RSHUDWLQJ�SURS�
HUO\�DQG�SURYLGLQJ�DFFXUDWH�GDWD�

7KHUH�LV�RQH�FDXWLRQ�WKDW�\RX�QHHG�WR�REVHUYH�ZKHQ
XVLQJ�9HULILFDWLRQ�.LWV��%HFDXVH�WKH�YHULILFDWLRQ�FRP�
SRQHQWV�KDYH�EHHQ�FKDUDFWHUL]HG��\RX�PXVW�KDQGOH
WKHP�FDUHIXOO\�VR�WKDW�\RX�GR�QRW�FKDQJH�WKHLU
NQRZQ�FKDUDFWHULVWLFV��&RQVHTXHQWO\��\RX�VKRXOG�QRW
KDYH�WKHP�DYDLODEOH�IRU�GDLO\�XVH��5DWKHU��\RX
VKRXOG�RQO\�XVH�WKHP�IRU�WKH�DFFXUDF\�YHULILFDWLRQ
FKHFNV�WDNHQ�HYHU\���WR����PRQWKV��RU�DW�DQ\�RWKHU
WLPH�WKH�V\VWHPªV�LQWHJULW\�LV�LQ�GRXEW��

7KLV�FRPSOHWHV�WKH�GLVFXVVLRQ�RQ�FDOLEUDWLRQ��5HIHU
WR�WKH�§*HWWLQJ�6WDUWHG¨�SXOO�RXW�VHFWLRQ�LQ�WKH�IURQW
RI�WKH�PDQXDO�IRU�D�KDQGV�RQ�WXWRULDO��5HIHU�WR�SDUD�
JUDSK�����IRU�D�FDOLEUDWLRQ�SURFHGXUH�IRU�FDOLEUDWLQJ
WKH�VOLGLQJ�ORDG���

MEASUREMENT
CALIBRATION DISCUSSION
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��� MEASUREMENT
CALIBRATION —SLIDING
TERMINATION

6OLGLQJ�WHUPLQDWLRQV��ORDGV��DUH�WKH�WUDGLWLRQDO��=��FDOLEUDWLRQ�UHIHU�
HQFH�GHYLFHV�IRU�YHFWRU�QHWZRUN�DQDO\]HU�FDOLEUDWLRQ��:KHQ�FRUUHFWO\
XVHG�DQG�SHUIHFWO\�DOLJQHG��WKH\�FDQ�EH�PRUH�DFFXUDWH�WKDQ�SUHFLVLRQ
IL[HG�ORDGV��+RZHYHU��VOLGLQJ�WHUPLQDWLRQV�KDYH�D���*+]����*+]�IRU�9�
&RQQHFWRU�VOLGLQJ�ORDGV��ORZ�IUHTXHQF\�OLPLW�DQG�PXVW�EH�XVHG�ZLWK�D
IL[HG�ORDG�IRU�IXOO�IUHTXHQF\�UDQJH�FRYHUDJH�

6OLGLQJ�WHUPLQDWLRQV�FRQVLVW�RI�D�FRQQHFWRU��D�ORQJ�VHFWLRQ�RI�SUHFLVLRQ
WUDQVPLVVLRQ�OLQH��DQG�D�PLFURZDYH�ORDG�WKDW�LV�PRYDEOH�ZLWKLQ�WKH
WUDQVPLVVLRQ�OLQH��3LQ�GHSWK¦WKH�UHODWLRQVKLS�EHWZHHQ�WKH�LQWHUIDFH
SRVLWLRQV�RI�WKH�RXWHU�DQG�FHQWHU�FRQGXFWRUV¦LV�WKH�PRVW�FULWLFDO�SD�
UDPHWHU�WKDW�\RX�FDQ�FRQWURO�LQ�D�VOLGLQJ�WHUPLQDWLRQ��$Q�H[DPSOH�RI
LWV�FULWLFDOLW\�LV�WKDW�DQ�LQFRUUHFW�SLQ�GHSWK�RI�������LQFK�FDQ�FDXVH�D�UH�
IOHFWLRQ�UHWXUQ�ORVV�RI����G%��$QG��VLQFH�\RX�DUH�XVXDOO\�FDOLEUDWLQJ�WR
DFFXUDWHO\�PHDVXUH�D�JUHDWHU�WKDQ����G%�UHWXUQ�ORVV��FRUUHFW�SLQ�GHSWK
LV�HVVHQWLDO�

6LQFH�VHWWLQJ�DQ�DFFXUDWH�SLQ�GHSWK�LV�VR�LPSRUWDQW��WKLV�GLVFXVVLRQ�FHQ�
WHUV�RQ�GHVFULELQJ�KRZ�WR�VHW�WKH�SLQ�GHSWK�IRU�PDOH�DQG�IHPDOH�VOLGLQJ
WHUPLQDWLRQV��&DOLEUDWLRQ�ZLWK�WKH�VOLGLQJ�WHUPLQDWLRQ�LV�HVVHQWLDOO\
WKH�VDPH�DV�GHVFULEHG�EHORZ�IRU�WKH�EURDGEDQG�ORDG�

7KH�SURFHGXUH�EHORZ�XVHV�WKH�0RGHO������&DOLEUDWLRQ�.LW�DQG�LWV
��.)���DQG���.���6OLGLQJ�7HUPLQDWLRQV��&DOLEUDWLRQ�LV�VLPLODU�IRU�WKH
0RGHO������60$����PP��0RGHO������*3&���DQG�0RGHO������9�FRQQHF�
WRU�NLWV��)RU�WKH�������WKH�SURFHGXUH�LV�VLPSOHU��%HFDXVH�WKH�*3&���FRQ�
QHFWRU�LV�VH[OHVV��WKHUH�LV�RQO\�RQH�VOLGLQJ�WHUPLQDWLRQ��

3URFHGXUH

6WHS��� 5HPRYH�WKH�3LQ�'HSWK�*DXJH�IURP�WKH�NLW��SODFH�LW
RQ�WKH�EHQFK�WRS�

127(
7KH�PHWHU�LV�FRQYHUWLEOH�EHWZHHQ�PDOH�DQG
IHPDOH��7KH�IROORZLQJ�SURFHGXUH�GHVFULEHV
WKH�]HURLQJ�SURFHVV�IRU�WKH�IHPDOH�ILWWLQJ�
7KH�SURFHGXUH�IRU�WKH�PDOH�ILWWLQJ�EHJLQV
ZLWK�VWHS����

MEASUREMENT MEASUREMENT CALIBRATION
CALIBRATION —SLIDING TERMINATION
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6WHS��� 3XVK�WKH�RXWHU�ORFNLQJ�ULQJ�WRZDUGV�WKH�JDXJH�WR�H[�
SRVH�WKH�FHQWHU�SLQ�

6WHS��� 7DNH�WKH��������5HI�)ODW�IURP�WKH�NLW�

6WHS��� :KLOH�KROGLQJ�WKH�JDXJH�DV�VKRZQ��SUHVV�WKH�5HI
)ODW�ILUPO\�DJDLQVW�WKH�HQG�RI�WKH�H[SRVHG�FHQWHU�SLQ�

MEASUREMENT MEASUREMENT CALIBRATION
CALIBRATION —SLIDING TERMINATION
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6WHS��� :KLOH�SUHVVLQJ�WKH�5HI�)ODW�DJDLQVW�WKH�FHQWHU�SLQ�
FKHFN�WKDW�WKH�SRLQWHU�DOLJQV�ZLWK�WKH�§�¨�PDUN��,I�LW
GRHV�QRW��ORRVHQ�WKH�EH]HO�ORFNVFUHZ�DQG��URWDWH�WKH
EH]HO�WR�DOLJQ�WKH�SRLQWHU�ZLWK�WKH�§�¨�PDUN��7LJKWHQ
WKH�EH]HO�ORFN�VFUHZ��

127(
*HQWO\�URFN�WKH�5HI�)ODW�DJDLQVW�WKH�FHQWHU
SLQ�WR�HQVXUH�WKDW�LW�LV�IXOO\�GHSUHVVHG�DQG
\RX�KDYH�DFFXUDWHO\�VHW�WKH�JDXJH�IRU�]HUR��

6WHS��� 5HPRYH�WKH�VOLGLQJ�WHUPLQDWLRQ�ZLWK�WKH�IHPDOH�FRQ�
QHFWRU����.)����IRU�WKLV�H[DPSOH��IURP�WKH�NLW��DQG
VOLGH�WKH�ORDG�DOO�WKH�ZD\�WRZDUG�WKH�HQG�FORVHVW�WR
WKH�FRQQHFWRU�

6WHS��� :LWK�HLWKHU�KDQG��SLFN�XS�WKH�VOLGLQJ�WHUPLQDWLRQ
QHDU�LWV�FRQQHFWRU�HQG�

6WHS��� &XS�WKH�VOLGLQJ�WHUPLQDWLRQ�LQ�\RXU�SDOP��DQG�VXS�
SRUW�WKH�EDUUHO�EHWZHHQ�\RXU�ERG\�DQG�FURRNHG�HOERZ�

MEASUREMENT MEASUREMENT CALIBRATION
CALIBRATION —SLIDING TERMINATION
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6WHS��� 5HPRYH�WKH�IOXVK�VKRUW�E\�KROGLQJ�LWV�ERG\�DQG�XQ�
VFUHZLQJ�LWV�FRQQHFWRU�

6WHS���� ,QVWDOO�WKH�JDXJH�RQWR�WKH�HQG�RI�WKH�VOLGLQJ
WHUPLQDWLRQ�

6WHS���� ,I�WKH�&2$56(�6(7�DGMXVWPHQW¦ZKLFK�KDV�EHHQ
VHW�DW�WKH�IDFWRU\¦KDV�QRW�PRYHG��WKH�LQQHU�GLDO�RQ
WKH�JDXJH�ZLOO�UHDG�§��¨�,I�LW�GRHVQªW��SHUIRUP�WKH
&RDUVH�6HW�$GMXVWPHQW�LQ�VWHS�����

6WHS���� 3ODFH�WKH�VOLGLQJ�WHUPLQDWLRQ��ZLWK�WKH�JDXJH
DWWDFKHG��RQ�WKH�EHQFK�WRS�

MEASUREMENT MEASUREMENT CALIBRATION
CALIBRATION —SLIDING TERMINATION
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6WHS���� /RRVHQ�WKH�),1(�/2&.�ULQJ�DQG�WXUQ�WKH�),1(
$'-�ULQJ�WR�SRVLWLRQ�WKH�JDXJH�SRLQWHU�����VPDOO�GLYL�
VLRQV�RQ�WKH�§¥¨�VLGH�RI�]HUR�

6WHS���� 7XUQ�WKH�),1(�/2&.�ULQJ�FORFNZLVH�WR�ERWK�WLJKWHQ
WKH�DGMXVWPHQW�DQG�SODFH�WKH�SRLQWHU�H[DFWO\�WR�§��¨
7KH�6OLGLQJ�7HUPLQDWLRQ�LV�QRZ�UHDG\�WR�XVH�

127(
• (QVXUH�WKDW�WKH�LQQHU�GLDO�UHDG�§��¨
• 7KH�IROORZLQJ�VWHS�LV�QRW�QRUPDOO\�QHFHV�

VDU\��,W�QHHGV�WR�EH�GRQH�RQO\�LI�WKH�DGMXVW�
PHQW�KDV�FKDQJHG�VLQFH�LW�ZDV�VHW�DW�WKH
IDFWRU\�

6WHS���� :LWK�WKH��������)OXVK�6KRUW�LQVWDOOHG��ORRVHQ�WKH
&2$56(�/2&.�DQG�JHQWO\�SXVK�WKH�&2$56(�6(7
DGMXVWPHQW�URG�LQ�DV�IDU�DV�LW�ZLOO�JR��7KLV�FRDUVHO\
VHWV�WKH�FHQWHU�FRQGXFWRU�WR�EH�IOXVK�DJDLQVW�WKH�DW�
WDFKHG�VKRUW��5HWXUQ�WR�VWHS���

6WHS���� 7KH�SURFHGXUH�IRU�DGMXVWLQJ�WKH�PDOH�FRQQHFWRU
VOLGLQJ�WHUPLQDWLRQ�LV�HVVHQWLDOO\�WKH�VDPH�DV�WKDW
GHVFULEHG�DERYH��7KH�RQO\�GLIIHUHQFH�LV�WKDW�\RX
PXVW�LQVWDOO�WKH�IHPDOH�DGDSWHU�RQ�WKH�HQG�RI�WKH
JDXJH�VKDIW��RYHU�WKH�FHQWHU�FRQGXFWRU��7R�LQVWDOO
WKLV�DGDSWHU��SURFHHG�DV�IROORZV�

=HUR�VHW�WKH�JDXJH�DV�GHVFULEHG�LQ�VWHS���DERYH�
3XVK�WKH�RXWHU�ORFNLQJ�ULQJ�EDFN�WRZDUG�WKH
JDXJH�DQG�WXUQ�LW�FORFNZLVH�RQWR�WKH�H[SRVHG
WKUHDGV�
/RRVHQ�WKH�ORFN�ULQJ�RQH�WXUQ�LQ�D�FRXQWHUFORFN�
ZLVH�GLUHFWLRQ��

MEASUREMENT MEASUREMENT CALIBRATION
CALIBRATION —SLIDING TERMINATION
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6WHS���� 5HPRYH�WKH��������)HPDOH�$GDSWHU��§)�$'$37(5
)25�3,1�*$8*(¨��IURP�WKH�NLW�

6WHS���� ,QVWDOO�WKH�IHPDOH�DGDSWHU�RYHU�WKH�FHQWHU�SLQ�DQG
VFUHZ�LW�LQWR�WKH�ORFNLQJ�ULQJ��DQG�WLJKWHQ�WKH�RXWHU
ULQJ�XQWLO�LW�LV�VQXJ�DJDLQVW�WKH�KRXVLQJ�

6WHS���� ,QVSHFW�WKH�HQG�RI�WKH�DGDSWHU��\RX�VKRXOG�VHH�QR
PRUH�WKDQ�WZR�H[SRVHG�WKUHDGV��,I�VR��UHSHDW�VWHSV��
WKUX�����DERYH�

6WHS���� &RQQHFW�WKH�JDXJH�WR�WKH�VOLGLQJ�WHUPLQDWLRQ�DQG
]HUR�VHW�WKH�FHQWHU�SLQ�XVLQJ�WKH�),1(�$'-�DV�SUH�
YLRXVO\�GHVFULEHG�LQ�VWHS���DERYH�

MEASUREMENT MEASUREMENT CALIBRATION
CALIBRATION —SLIDING TERMINATION
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��� STANDARD (OSL)
CALIBRATION
PROCEDURE

7KH�VWDQGDUG�FDOLEUDWLRQ�IRU�WKH����%�9HFWRU�1HWZRUN�$QDO\]HU�V\V�
WHP�XVHV�DQ�2SHQ��D�6KRUW��D�%URDGEDQG�DQG�RU�6OLGLQJ�/RDG��DQG�D
WKURXJKOLQH�FRQQHFWLRQ�WR�FDWHJRUL]H�WKH�LQKHUHQW�HUURUV�LQ�WKH�PHDV�
XUHPHQW�V\VWHP��7KHVH�HUURUV�LQFOXGH�WKRVH�FDXVHG�E\�FRQQHFWRUV�DV
ZHOO�DV�LQWHUQDO�V\VWHP�HUURUV�VXFK�DV�5)�OHDNDJH��,)�OHDNDJH��DQG�FRP�
SRQHQW�LQWHUDFWLRQ�

&DOLEUDWLRQ
3URFHGXUH

$�GHWDLOHG��VWHS�E\�VWHS�SURFHGXUH�IRU�SHUIRUPLQJ�D
2SHQ�6KRUW�/RDG�FDOLEUDWLRQ�LV�JLYHQ�EHORZ�

6WHS��� 3UHVV�WKH�BEGIN CAL�NH\�

6WHS��� 6HOHFW�&+$1*(�&$/�0(7+2'�$1'�/,1(
7<3(��LQ�PHQX�&����OHIW����7KLV�DVVXPHV�67$1'�
$5'�DQG�&2$;,$/�DUH�QRW�SUHVHQWO\�VKRZQ�LQ�EOXH
DV�EHLQJ�VHOHFWHG��

BEGIN
CAL

APPLY
CAL

FULL
12 TERM

1 PATH
2 PORT

FREQUENCY
REPONSE

REFLECTION
ONLY

NONE

CALIBRATION

MENU C11

BEGIN CAL 

KEEP EXISTING
 CAL DATA 

REPEAT 
PREVIOUS CAL

CAL METHOD
XXXXXXX

TRANSMISSION
LINE TYPE:
XXXXXXXX

CHANGE CAL 
METHOD AND

LINE TYPE

NEXT CAL STEP

PRESS <ENTER>
TO SELECT

MEASUREMENT STANDARD (OSL)
CALIBRATION CALIBRATION PROCEDURE
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6WHS��� :KHQ�PHQX�&��$��OHIW��DSSHDUV��PRYH�FXUVRU�WR�WKH
IROORZLQJ�

D� 67$1'$5'��WKHQ�SUHVV�ENTER�NH\���7KLV�VH�
OHFWV�6WDQGDUG��26/��DV�WKH�FDOLEUDWLRQ�PHWKRG�

E� &2$;,$/���WKHQ�SUHVV�ENTER�NH\��7KLV�VHOHFWV
FRD[LDO�WUDQVPLVVLRQ�OLQH�PHGLD�

F� 1(;7�&$/�67(3��WKHQ�SUHVV�ENTER�NH\��7KLV
FDXVHV�PHQX�&���WR�UHWXUQ�WR�WKH�VFUHHQ�

6WHS��� :KHQ�PHQX�&���UHDSSHDUV��PRYH�WKH�FXUVRU�WR
1(;7�&$/�67(3�DQG�SUHVV�the ENTER NH\��7KLV
EULQJV�XS�PHQX�&��

6WHS��� 0HQX�&���OHIW��OHWV�\RX�VHOHFW�WKH�W\SH�RI�FDOLEUDWLRQ�
)RU�WKLV�H[DPSOH��PRYH�WKH�FXUVRU�WR�)8//����
7(50�DQG�SUHVV�the ENTER NH\��7KLV�VHOHFWLRQ�FDOL�
EUDWHV�IRU�DOO�WZHOYH�HUURU�WHUPV��

6WHS��� 7KH�QH[W�PHQX��&�%��OHWV�\RX�FKRRVH�ZKHWKHU�WR�LQ�
FOXGH�RU�H[FOXGH�WKH�HUURU�WHUPV�DVVRFLDWHG�ZLWK�OHDN�
DJH�EHWZHHQ�PHDVXUHPHQW�FKDQQHOV��)RU�D�QRUPDO
FDOLEUDWLRQ��\RX�ZRXOG�FKRRVH�WR�LQFOXGH�WKHVH�HUURU
WHUPV��7KHUHIRUH���PRYH�WKH�FXUVRU�WR�,1&/8'(
,62/$7,21��1250$/��DQG�SUHVV�WKH�ENTER
NH\��

MENU C11A

CHANGE
CAL METHOD

AND LINE TYPE 

NEXT CAL STEP

CAL METHOD

STANDARD
(NOT USED FOR
WAVEGUIDE)

OFFSET SHORT

LRL/LRM

TRANSMISSION
LINE TYPE

COAXIAL

WAVE GUIDE

MICROSTRIP

PRESS <ENTER>
TO  SELECT

D�

E�

F�

MENU C5

CALIBRATION
TYPE

FULL 12-TERM

1 PATH
2 PORT

FREQUENCY 
RESPONSE ONLY

REFLECTION
ONLY (PORT 1)

PRESS <ENTER>
TO  SELECT

MENU C5B

SELECT USE
OF ISOLATION

IN APPLIED
CALIBRATION

INCLUDE
ISOLATION
(NORMAL)

EXCLUDE
ISOLATION

PRESS <ENTER> 
TO SELECT 

MEASUREMENT STANDARD (OSL)
CALIBRATION CALIBRATION PROCEDURE
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6WHS��� 1H[W��PHQX�&��DSSHDUV��7KLV�PHQX�OHWV�\RX�VHOHFW
WKH�QXPEHU�RI�IUHTXHQF\�SRLQWV�DW�ZKLFK�FDOLEUDWLRQ
GDWD�LV�WR�EH�WDNHQ��7KH�FKRLFHV�DUH�

D� 1250$/��'DWD�LV�WDNHQ�DW�����HTXDOO\�VSDFHG
IUHTXHQFLHV�DFURVV�WKH�FDOLEUDWLRQ�IUHTXHQF\
UDQJH��8VH�WKLV�VHOHFWLRQ�IRU�WKLV�H[DPSOH�

E� &�:���'DWD�LV�WDNHQ�DW�RQH�SRLQW��7KLV�FKRLFH
EULQJV�XS�PHQX�&�%��EHORZ��WKDW�OHWV�\RX�VHOHFW
WKH�VLQJOH�&:�IUHTXHQF\�SRLQW�

F� 1�',6&5(7(�)5(48(1&,(6��7KLV�VHOHFWLRQ
OHWV�\RX�VSHFLI\�D�GLVFUHWH�QXPEHU�RI�IUHTXHQF\
SRLQWV��IURP���WR������

G� 7,0(�'20$,1��7KLV�VHOHFWLRQ�LV�WKH�FDOLEUD�
WLRQ�PRGH�IRU�ORZ�SDVV�WLPH�GRPDLQ�SURFHVVLQJ�
,W�OHWV�\RX�VHOHFW�IUHTXHQFLHV�DW�LQWHJHU��KDU�
PRQLF��PXOWLSOHV�RI�WKH�VWDUW�IUHTXHQF\�

6WHS��� 7KH�QH[W�PHQX��&���OHIW���OHWV�\RX�VHW�\RXU�VWDUW�DQG
VWRS�IUHTXHQFLHV��)RU�WKLV�H[DPSOH��PRYH�FXUVRU�WR
67$57��SUHVV�40 RQ�NH\SDG��DQG�KLW�WKH�MHz
WHUPLQDWRU�NH\��3HUIRUP�OLNH�RSHUDWLRQV�IRU�WKH
6723�FKRLFH��H[FHSW�PDNH�HQWU\�UHDG����*+]��$IWHU
VHWWLQJ�WKH�IUHTXHQFLHV��VHOHFW�1(;7�&$/�67(3
DQG�SUHVV�WKH�ENTER�NH\�

MENU C1

SELECT 
CALIBRATION 
DATA POINTS 

NORMAL 
 (501 POINTS
MAXIMUM)

C.W. 
(1 POINT) 

N-DISCRETE 
FREQUENCIES 
(2 TO 501 
POINTS) 

TIME DOMAIN 
(HARMONIC) 

PRESS <ENTER> 
TO SELECT 

MENU C2B

SINGLE POINT 
CALIBRATION

C.W. FREQ
 XX.XXXX GHz

FINISHED 
ENTRY, NEXT
CAL STEP

INPUT FREQ AND
PRESS <ENTER>

TO SELECT

MENU C2

FREQ RANGE OF 
CALIBRATION

START 
0.0400 GHz

STOP 
20.0000 GHz 

500 DATA PTS 
USING ABOVE 
START AND STOP 
 40.0 MHz 
 STEP SIZE

NEXT CAL STEP

PRESS <ENTER> 
TO SELECT

MEASUREMENT STANDARD (OSL)
CALIBRATION CALIBRATION PROCEDURE
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6WHS��� :KHQ�PHQX�&���OHIW��DSSHDUV��LI�\RX�ZDQW�WR�FKDQJH
DQ\�RI�WKH�SDUDPHWHUV�VKRZQ�LQ�EOXH�OHWWHUV��SODFH
WKH�FXUVRU�RQ�WKDW�SDUDPHWHU�DQG�SUHVV�WKH�ENTER
NH\��)RU�WKLV�H[DPSOH��ZH�ZLOO�FKDQJH�WKHP�DOO��VWDUW�
LQJ�ZLWK�WKH�WRS�RQH��0RYH�WKH�FXUVRU�WR�3257��
&211�DQG�SUHVV�WKH�ENTER�NH\�

6WHS���� ,Q�PHQX�&���EHORZ���ZKLFK�DSSHDUV�QH[W��PRYH�WKH
FXUVRU�WR�.�&211��0��DQG�WKHQ�SUHVV�WKH�ENTER
NH\��7KLV�FKRLFH�SUHVXPHV�WKDW�\RX�KDYH�D�.�)HPDOH
FRQQHFWRU�RQ�WKH�GHYLFH�XQGHU�WHVW��'87���5HPHP�
EHU��LQ�WKLV�PHQX�\RX�FKRRVH�WKH�FRQQHFWRU�W\SH�RQ
WKH�WHVW�SRUW��RU�WKH�FRQQHFWRU�W\SH�WKDW�PDWHV�ZLWK
WKH�'87�FRQQHFWRU��:KHQ�PHQX�&��UHWXUQV��REVHUYH
WKDW�.�&211��0��LV�QRZ�VKRZQ�LQ�EOXH�IRU�WKH
3257���&211�FKRLFH��

MENU C3

CONFIRM
CALIBRATION
PARAMETERS

PORT  1  CONN
K CONN (M)

PORT  2  CONN
SMA (M)

REFLECTION
PAIRING
MIXED

LOAD TYPE
SLIDING

THROUGH
PARAMETERS

REFERENCE
IMPEDANCE

TEST SIGNALS

START CAL

PRESS  <ENTER>
TO SELECT
OR CHANGE

MENU C4

SELECT PORT 1
CONNECTOR TYPE

SMA (M)

SMA (F)

K-CONN (M)

K-CONN (F)

TYPE N (M)

TYPE N (F)

GPC-3.5 (M)

GPC-3.5 (F)

GPC-7

USER DEFINED

MORE

PRESS <ENTER>
TO SELECT

MEASUREMENT STANDARD (OSL)
CALIBRATION CALIBRATION PROCEDURE
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6WHS���� :LWK�PHQX�&���OHIW��GLVSOD\HG��PRYH�WKH�FXUVRU�WR
3257���&211�DQG�SUHVV�WKH�ENTER�NH\��)ROORZ�
LQJ�WKH�SURFHGXUH�LQ�VWHS�����VHOHFW�.�&211��0��IRU
WKH�3RUW���FRQQHFWRU��

6WHS���� :KHQ�PHQX�&��UHWXUQV�

D� 2EVHUYH�WKDW�3257���&211�QRZ�UHIOHFWV�.
&211��0��

E� 0RYH�FXUVRU�WR�5()/(&7,21�3$5,1*�DQG
SUHVV�WKH�ENTER�NH\��7KLV�EULQJV�XS�PHQX�&��
�EHORZ��

5HIOHFWLRQ�3DLULQJ�OHWV�\RX�PL[�RU�PDWFK�WKH
2SHQ�DQG�6KRUW�UHIOHFWLRQ�GHYLFHV�LQ�WKH�&DOLEUD�
WLRQ�6HTXHQFH�PHQXV��7KH�0,;('�FKRLFH�OHWV
\RX�FDOLEUDWH�XVLQJ�ILUVW�DQ�2SHQ�RQ�RQH�SRUW
DQG�D�6KRUW�RQ�WKH�RWKHU��WKHQ�D�6KRUW�RQ�RQH
SRUW�DQG�DQ�2SHQ�RQ�WKH�RWKHU��&RQYHUVHO\�
0$7&+('�OHWV�\RX�FDOLEUDWH�ILUVW�XVLQJ�DQ
2SHQ�RQ�ERWK�SRUWV�WKHQ�XVLQJ�D�6KRUW�RQ�ERWK
SRUWV��)RU�WKLV�H[DPSOH��FKRRVH�0,;('�DQG
SUHVV�WKH�ENTER�NH\��

MENU C3

CONFIRM
CALIBRATION
PARAMETERS

PORT  1  CONN
K CONN (M)

PORT  2  CONN
K CONN (M)

REFLECTION
PAIRING
MIXED

LOAD TYPE
SLIDING

THROUGH
PARAMETERS

REFERENCE
IMPEDANCE

TEST SIGNALS

START CAL

PRESS  <ENTER>
TO SELECT
OR CHANGE

SET
REFLECTION

PAIRING

MIXED
  (OPEN–SHORT
   SHORT–OPEN)

MATCHED
  (OPEN–OPEN
   SHORT–SHORT)

PRESS <ENTER>
TO SELECT

MEASUREMENT STANDARD (OSL)
CALIBRATION CALIBRATION PROCEDURE
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6WHS���� :KHQ�PHQX�&��UHWXUQV�

D� 2EVHUYH�WKDW�5()/(&7,21�3$5,1*�QRZ�UH�
IOHFWV�0,;('��

E� 0RYH�FXUVRU�WR�/2$'�7<3(�DQG�SUHVV�WKH�EN-
TER�NH\��7KLV�EULQJV�XS�PHQX�&���EHORZ��

7KLV�PHQX�OHWV�\RX�VHOHFW�HLWKHU�RI�WZR�ORDG
W\SHV��EURDGEDQG�RU�VOLGLQJ��%URDGEDQG�ORDGV
DUH�DGHTXDWH�IRU�DOO�EXW�WKH�PRVW�GHPDQGLQJ�UH�
IOHFWLRQ�PHDVXUHPHQWV��7KH\�DUH�HDVLHU�WR�XVH
DQG�OHVV�H[SHQVLYH�WKDQ�VOLGLQJ�ORDGV��5HIHU�WR
WKH�VHSDUDWHO\�ERXQG�§*HWWLQJ�6WDUWHG¨�JXLGH�LQ
WKH�IURQW�RI�WKLV�PDQXDO�IRU�D�IXOOHU�GLVFXVVLRQ�RQ
WKHVH�WZR�ORDGV��,I�\RX�FKRRVH�D�VOLGLQJ�ORDG��UH�
IHU�WR�SDUDJUDSK�����IRU�D�SURFHGXUH�RQ�VHWWLQJ
SLQ�GHSWK�

)RU�WKLV�H[DPSOH��VHOHFW�%52$'%$1'�/2$'
DQG�SUHVV�WKH�ENTER�NH\��

MENU C6

SELECT
TYPE OF LOAD

BROADBAND
FIXED LOAD

SLIDING LOAD
(MAY ALSO
REQUIRE
BROADBAND
FIXED LOAD)

PRESS <ENTER>
TO SELECT

MENU C3

CONFIRM
CALIBRATION
PARAMETERS

PORT 1 CONN
TYPE N (M)

PORT 2 CONN
TYPE N (F)

REFLECTION
PARING
MIXED

LOAD TYPE
BROADBAND

THROUGH
PARAMETERS

REFERENCE
IMPEDANCE

TEST SIGNALS

START CAL

PRESS <ENTER>
TO SELECT

MEASUREMENT STANDARD (OSL)
CALIBRATION CALIBRATION PROCEDURE
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6WHS���� :KHQ�PHQX�&��DJDLQ�UHWXUQV�

D� 2EVHUYH�WKDW�/2$'�7<3(�QRZ�VKRZV�%52$'�
%$1'��

E� 0RYH�FXUVRU�WR�7+528*+�3$5$0(7(56
DQG�SUHVV�WKH�ENTER�NH\��

6WHS���� 0HQX�&����OHIW��DSSHDUV�QH[W��,W�OHWV�\RX�GHILQH�WKH
FKDUDFWHULVWLFV�RI�\RXU�QRQ�]HUR�OHQJWK�WKURXJKOLQH�
7KH�WKURXJKOLQH�ORVV�HTXDWLRQ�LV�GHILQHG�E\�D�GF�FRHI�
ILFLHQW��$���D�IUHTXHQF\�FRHIILFLHQW��%���DQG�D�IUH�
TXHQF\�H[SRQHQW��&���7KH�HTXDWLRQ�

/RVV��(G%�⁄�P)��=��$��+��%��×��()UHTXHQF\)&

)RU�WKLV�H[DPSOH��RXU�WKURXJKOLQH�ZLOO�VLPSO\�EH�D
FRQQHFWLRQ�RI�3RUW���WR�3RUW����DQG�WKXV�]HUR�OHQJWK
DQG�ORVVOHVV��:LWK�WKDW�EHLQJ�WKH�FDVH��ZH�ZLOO�OHDYH
WKH�RIIVHW�$��%��DQG�&�YDOXHV�LQ�WKHLU�GHIDXOW��RU
ORVVOHVV��VWDWH�

6WHS���� :KHQ�PHQX�&��UHDSSHDUV��PRYH�WKH�FXUVRU�WR�5()�
(5(1&(�,03('$1&(�DQG�SUHVV�WKH�ENTER�NH\�
7KLV�EULQJV�XS�PHQX�&����OHIW��

6WHS���� 0RYH�FXUVRU�WR�5()(5(1&(�,03('$1&(�DQG
XVH�WKH�URWDU\�NQRE�WR�FKDQJH�WKH�GLVSOD\HG�YDOXH�WR
���Ω��$OWHUQDWLYHO\��\RX�FDQ�NH\�LQ����RKPV��7KDW�LV�
SUHVV�50�RQ�WKH�NH\SDG�DQG�WKH�X1�WHUPLQDWRU�NH\��,I
WKH�YDOXH�ZHUH���µΩ��\RX�ZRXOG�NH\�LQ�.001 DQG
SUHVV 10¥���&RQYHUVHO\��LI�WKH�YDOXH�ZDV���0Ω��\RX
ZRXOG�NH\�LQ������DQG�SUHVV�WKH�103 WHUPLQDWRU�NH\��

3UHVV�WKH�ENTER�NH\�ZKHQ�\RX�KDYH�FRPSOHWHG�\RXU
YDOXH�HQWU\��

MENU C20

ENTER
THROUGH LINE
PARAMETERS

OFFSET LENGTH
OF THROUGH

OFFSET LENGTH
0.0000 mm

LOSS EQUATION
A+B*FREQ^c

A: DC COEFF
(dB/m)
0.0000

B: FREQ COEFF
(dB/m*FREQ^c
0.0000 e-6

C: FREQ
EXPONENT
0.500

PRESS <ENTER>
WHEN COMPLETE

MENU C17

ENTER REF
IMPEDANCE

REFERENCE
IMPEDANCE
   50.000  Ω

PRESS <ENTER> 
WHEN COMPLETE

MEASUREMENT STANDARD (OSL)
CALIBRATION CALIBRATION PROCEDURE
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6WHS���� :KHQ�PHQX�&��UHWXUQV��VHOHFW�7(67�6,*1$/6�WR
EULQJ�XS�PHQX�68���OHIW��

6WHS���� 0HQX�68��OHWV�\RX�GHILQH�WKH�SRZHU�OHYHO�RI�WKH�VLJ�
QDOV�DW�WKH�WZR�WHVW�SRUWV��3RZHU�GHOLYHUHG�WR�WKH
'87�E\�WKH�WHVW�VHW�PXVW�EH�VXFK�WKDW�WKH�PHDVXUHG
VLJQDOV�DUH�ZHOO�DERYH�WKH�QRLVH�IORRU�EXW�EHORZ�WKH
����G%�FRPSUHVVLRQ�OHYHO�RI�WKH�7HVW�6HW�VDPSOHUV�
�1RLVH�IORRU�DQG�PD[LPXP�VLJQDO�LQWR�3RUW���OHYHOV
DUH�VSHFLILHG�LQ�$SSHQGL[�����

)RU�DFWLYH�GHYLFH�7HVW�6HWV��D�WKLUG�VWHS�DWWHQXDWRU
LQ�WKH�IRUZDUG�WUDQVPLVVLRQ�SDWK�DOORZV�XS�WR
��:DWW�RI�SRZHU�����G%P��EHIRUH�����G%�FRPSUHVVLRQ
RFFXUV��

'HWHUPLQH�WKH�UHTXLUHG�LQSXW�SRZHU�OHYHO�DQG�WKH�H[�
SHFWHG�RXWSXW�5)�SRZHU�OHYHO�IURP�WKH�'87��7KH�5)
SRZHU�VXSSOLHG�DW�3RUW���DQG�3RUW���RI�WKH�7HVW�6HW
LV�DERXW����G%�OHVV�WKDQ�WKH�6RXUFH�SRZHU��

)RU�WKLV�H[DPSOH��ZH�ZLOO�VD\�WKDW�WKH�6RXUFH�SRZHU
LV���G%P��DQG�WKH�UHTXLUHG�LQSXW�SRZHU�LV�¥���G%P��

)LUVW��PRYH�WKH�FXUVRU�WR�6285&(���3:5�DQG�HQ�
WHU���G%P��.QRZLQJ�WKDW�WHVW�SRUW�SRZHU�LV�DSSUR[L�
PDWHO\����G%�EHORZ�WKH�6RXUFH�SRZHU�OHYHO��ZH
VKRXOG�QRZ�KDYH�¥��G%P�DW�3RUW���DQG�3RUW����:H
ZLOO�DVVXPH�D��QG�6RXUFH�LV�QRW�SUHVHQW�

7R�GHFUHDVH�WKH�LQSXW�SRZHU��3RUW����E\�DQ�DGGLW�
LRQDO����G%��PRYH�WKH�FXUVRU�WR�3257���6285&(
DQG�HQWHU����G%�����¥����¥��� �¥�����

�,I�\RX�QHHGHG�WR�FDOLEUDWH�WKH�WHVW�SRUW�IRU�SRZHU
IODWQHVV��\RX�ZRXOG�PRYH�WKH�FXUVRU�WR�)/$7�7(67
3257�32:(5�DQG�SUHVV�WKH�ENTER�NH\��7KH�)ODW
7HVW�3RUW�3RZHU�FDOLEUDWLRQ�SURFHVV�ZLOO�QRW�EH�GH�
VFULEHG�KHUH��5HIHU�WR�WKH�PHQX�68��DQG�68�$�GLV�
FXVVLRQV�LQ�$SSHQGL[���DQG�$15,768�$SSOLFDWLRQ
1RWH�$1��������XQGHU�WKH�WDE�ODEHOHG�§6XSSOH�
PHQWV�¨�

)LQDOO\��PRYH�WKH�FXUVRU�WR�35(9,286�0(18�DQG
SUHVV�WKH�ENTER�NH\��7KLV�UHWXUQV�\RX�WR�PHQX
68���:KHQ�\RX�JHW�WKHUH��SUHVV�WKH�ENTER�NH\�WR�UH�
WXUQ�WR�PHQX�&���

REDUCED
TEST SIGNALS

SOURCE 1 PWR
XX.X dBm

SOURCE 2
PWR
X.X dBm

PORT 1 SOURCE
X0 dB (0-70)

PORT 1 TEST
X0 dB (0-00)

PORT 2
SOURCE
X0 dB (0-70)

PORT 2 TEST
X0 dB (0-40)

FLAT TEST
PORT POWER

PREVIOUS
MENU

MEASUREMENT STANDARD (OSL)
CALIBRATION CALIBRATION PROCEDURE
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6WHS���� :KHQ�PHQX�&��UHDSSHDUV��VHOHFW�67$57�&$/�DQG
SUHVV�WKH�ENTER�NH\�WR�EHJLQ�WKH�FDOLEUDWLRQ�SURFH�
GXUH��

&RQWLQXH�WKH�FDOLEUDWLRQ�VHTXHQFH�E\�IROORZLQJ�WKH
SURPSWV�DV�WKH\�DSSHDU��&RQQHFW�WKH�DSSURSULDWH�,VR�
ODWLRQ�'HYLFHV��%URDGEDQG�/RDGV��2SHQV��6KRUWV�
DQG�7KURXJKOLQHV��ZKHQ�UHTXHVWHG�LQ�WKH�FDOLEUDWLRQ
VHTXHQFH�

MENU C3

CONFIRM
CALIBRATION
PARAMETERS

PORT  1  CONN
TYPE N (M)

PORT  2  CONN
SMA (M)

REFLECTION
PAIRING
MIXED

LOAD TYPE
SLIDING

THROUGH
PARAMETERS

REFERENCE
IMPEDANCE

TEST SIGNALS

START CAL

MEASUREMENT STANDARD (OSL)
CALIBRATION CALIBRATION PROCEDURE

8-26 360B OM



��� OFFSET-SHORT
CALIBRATION
PROCEDURE

7KH�2IIVHW�6KRUW�FDOLEUDWLRQ�LV�WKH�VWDQGDUG�WHFKQLTXH�IRU�ZDYHJXLGH�
,W�XVHV�DQ�RIIVHW�6KRUW�DQG�D�IOXVK�6KRUW�WR�FDWHJRUL]H�WKH�LQKHUHQW�HU�
URUV�LQ�WKH�ZDYHJXLGH�PHDVXUHPHQW�V\VWHP��7KHVH�HUURUV�LQFOXGH�WKRVH
FDXVHG�E\�FRQQHFWRUV�DV�ZHOO�DV�LQWHUQDO�V\VWHP�HUURUV�VXFK�DV�5)�OHDN�
DJH��,)�OHDNDJH��DQG�FRPSRQHQW�LQWHUDFWLRQ�

&DOLEUDWLRQ
3URFHGXUH

$�GHWDLOHG��VWHS�E\�VWHS�SURFHGXUH�IRU�SHUIRUPLQJ�D
2IIVHW�6KRUW�FDOLEUDWLRQ�LV�JLYHQ�EHORZ�

6WHS��� 3UHVV�WKH�BEGIN CAL�NH\�

6WHS��� 6HOHFW�&+$1*(�&$/�0(7+2'�$1'�/,1(
7<3(��LQ�PHQX�&����OHIW����7KLV�DVVXPHV�2))6(7
6+257�DQG�:$9(*8,'(�DUH�QRW�SUHVHQWO\�VKRZQ
LQ�EOXH�DV�EHLQJ�VHOHFWHG��

BEGIN
CAL

APPLY
CAL

FULL
12 TERM

1 PATH
2 PORT

FREQUENCY
REPONSE

REFLECTION
ONLY

NONE

CALIBRATION

MENU C11

BEGIN CAL 

KEEP EXISTING
 CAL DATA 

REPEAT 
PREVIOUS CAL

CAL METHOD
XXXXXXX

TRANSMISSION
LINE TYPE:
XXXXXXXX

CHANGE CAL 
METHOD AND

LINE TYPE

NEXT CAL STEP

PRESS <ENTER>
TO SELECT

MEASUREMENT OFFSET-SHORT
CALIBRATION CALIBRATION PROCEDURE
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6WHS��� :KHQ�PHQX�&��$��OHIW��DSSHDUV��PRYH�FXUVRU�WR�WKH
IROORZLQJ�

D� 2))6(7�6+257��WKHQ�SUHVV�WKH�ENTER�NH\�
7KLV�VHOHFWV�2IIVHW�6KRUW�DV�WKH�FDOLEUDWLRQ
PHWKRG�

E� :$9(*8,'(���WKHQ�SUHVV�WKH�ENTER�NH\��7KLV
EULQJV�PHQX�&��&��ERWWRP�OHIW��WR�WKH�VFUHHQ�

6WHS��� :KHQ�PHQX�&��&�DSSHDUV��PRYH�FXUVRU�WR�RQH�RI
WKH�WZR�DYDLODEOH�FKRLFHV�DQG�SUHVV�WKH�ENTER�NH\�
7KHVH�FKRLFHV�DUH�GHVFULEHG�EHORZ��$IWHU�FRPSOHWLQJ
\RXU�VHOHFWLRQ��\RX�DUH�UHWXUQHG�WR�PHQX�&����

D� 86(�,167$//('�.,7��6HOHFWLQJ�WKLV�FKRLFH
XVHV�WKH�YDOXHV�VKRZQ�LQ�EOXH�IRU�,'(17,),(5�
&872))�)5(4��6+257����DQG�6+257�����6HH
WKH�VHSDUDWHO\�ERXQG�§*HWWLQJ�6WDUWHG¨�JXLGH��LQ
WKH�IURQW�RI�WKLV�PDQXDO��IRU�D�GLVFXVVLRQ�RQ�ORDG�
LQJ�WKH�FRPSRQHQW�FRHIILFLHQW�NLWV�ILOHV�IURP
DYDLODEOH�GLVNHWWHV���6HOHFW�WKLV�FKRLFH��IRU�WKLV�H[�
DPSOH�

E� 86(5�'(),1('��6HOHFWLQJ�WKLV�FKRLFH�EULQJV
XS�PHQX�&����EHORZ���ZKLFK�OHWV�\RX�VSHFLI\
ZDYHJXLGH�SDUDPHWHUV�

MENU C11A

CHANGE
CAL METHOD

AND LINE TYPE 

NEXT CAL STEP

CAL METHOD

STANDARD
(NOT USED FOR
WAVEGUIDE)

OFFSET SHORT

LRL/LRM

TRANSMISSION
LINE TYPE

COAXIAL

WAVE GUIDE

MICROSTRIP

PRESS <ENTER>
TO  SELECT

MENU C11C

SELECT
WAVEGUIDE
KIT TO USE

–INSTALLED—

IDENTIFIER
XXXX

CUTOFF FREQ:
XX.XXXX

SHORT 1
XX.XXXX mm

SHORT 2
XX.XXXX mm

USE INSTALLED 
KIT

USER DEFINED

PRESS <ENTER>
TO  SELECT

MENU C15

ENTER
WAVEGUIDE

PARAMETERS

WAVEGUIDE
CUTOFF FREQ:
XX.XXXX GHz

OFFSET LENGTH
OF SHORT 1
XX.XXXX mm

OFFSET LENGTH
OF SHORT 2
XX.XXXX mm

PRESS <ENTER>
TO  SELECT

MEASUREMENT OFFSET-SHORT
CALIBRATION CALIBRATION PROCEDURE
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6WHS��� 0HQX�&��DSSHDUV�QH[W��7KLV�PHQX�OHWV�\RX�VHOHFW
WKH�W\SH�RI�FDOLEUDWLRQ��)RU�WKLV�H[DPSOH��PRYH�WKH
FXUVRU�WR�)8//����7(50�DQG�SUHVV�WKH�ENTER
NH\��7KLV�EULQJV�XS�PHQX�&�%�

6WHS��� 7KH�QH[W�PHQX��&�%��EHORZ���OHWV�\RX�FKRRVH
ZKHWKHU�WR�LQFOXGH�RU�H[FOXGH�WKH�HUURU�WHUPV�DVVRFL�
DWHG�ZLWK�OHDNDJH�EHWZHHQ�PHDVXUHPHQW�FKDQQHOV�
)RU�D�QRUPDO�FDOLEUDWLRQ��\RX�ZRXOG�FKRRVH�WR�LQ�
FOXGH�WKHVH�HUURU�WHUPV��7KHUHIRUH��PRYH�WKH�FXUVRU
WR�,1&/8'(�,62/$7,21��1250$/��DQG�SUHVV
WKH�ENTER�NH\��

6WHS��� 0HQX�&���OHIW���ZKLFK�DSSHDUV�QH[W��OHWV�\RX�VHOHFW
WKH�QXPEHU�RI�IUHTXHQF\�SRLQWV�DW�ZKLFK�FDOLEUDWLRQ
GDWD�LV�WR�EH�WDNHQ��2I�WKHVH�FKRLFHV��ZKLFK�ZHUH�GH�
VFULEHG�LQ�SDUDJUDSK������FKRRVH�1250$/�����
32,176�0$;,080��IRU�WKLV�H[DPSOH��

MENU C5

CALIBRATION
TYPE

FULL 12-TERM

1 PATH
2 PORT

FREQUENCY 
RESPONSE ONLY

REFLECTION
ONLY (PORT 1)

PRESS <ENTER>
TO  SELECT

MENU C5B

SELECT USE
OF ISOLATION

IN APPLIED
CALIBRATION

INCLUDE
ISOLATION
(NORMAL)

EXCLUDE
ISOLATION

PRESS <ENTER> 
TO SELECT 

MENU C1

SELECT 
CALIBRATION 
DATA POINTS 

NORMAL 
 (501 POINTS
MAXIMUM)

C.W. 
(1 POINT) 

N-DISCRETE 
FREQUENCIES 
(2 TO 501 
POINTS) 

TIME DOMAIN 
(HARMONIC) 

PRESS <ENTER> 
TO SELECT 

MEASUREMENT OFFSET-SHORT
CALIBRATION CALIBRATION PROCEDURE
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6WHS��� 7KH�QH[W�PHQX��&���OHIW���OHWV�\RX�VHW�\RXU�VWDUW�DQG
VWRS�IUHTXHQFLHV��)RU�WKLV�H[DPSOH��PRYH�FXUVRU�WR
67$57��SUHVV�40 RQ�NH\SDG��DQG�KLW�MHz
WHUPLQDWRU�NH\��3HUIRUP�OLNH�RSHUDWLRQV�IRU�WKH
6723�FKRLFH��H[FHSW�PDNH�HQWU\�UHDG����*+]��$IWHU
VHWWLQJ�WKH�IUHTXHQFLHV��VHOHFW�1(;7�&$/�67(3
DQG�SUHVV�WKH�ENTER�NH\�

6WHS��� :KHQ�PHQX�&�%��ERWWRP�OHIW��DSSHDUV��LI�\RX�ZDQW
WR�FKDQJH�DQ\�RI�WKH�SDUDPHWHUV�VKRZQ�LQ�EOXH�OHW�
WHUV��SODFH�WKH�FXUVRU�RQ�WKDW�SDUDPHWHU�DQG�SUHVV
WKH�ENTER�NH\���7KHVH�FKRLFHV�RSHUDWH�WKH�VDPH�DV
ZDV�GHVFULEHG�IRU�PHQX�&��LQ�SDUDJUDSK�������)RU
WKLV�H[DPSOH��ZH�ZLOO�XVH�WKH�FKRLFHV�VKRZQ�LQ�EOXH�
0RYH�WKH�FXUVRU�WR�67$57�&$/�DQG�SUHVV�WKH�EN-
TER�NH\�

6WHS���� &RQWLQXH�WKH�FDOLEUDWLRQ�VHTXHQFH�E\�IROORZLQJ�WKH
SURPSWV�DV�WKH\�DSSHDU��&RQQHFW�WKH�DSSURSULDWH�,VR�
ODWLRQ�'HYLFHV��%URDGEDQG�/RDGV��6KRUWV��DQG
7KURXJKOLQHV��ZKHQ�UHTXHVWHG�LQ�WKH�FDOLEUDWLRQ�VH�
TXHQFH�MENU C3B

CONFIRM
CALIBRATION
PARAMETERS

LOAD TYPE
BROADBAND

THROUGH
PARAMETERS

TEST SIGNALS

START CAL

PRESS  <ENTER>
TO SELECT
OR CHANGE

MENU C2

FREQ RANGE OF 
CALIBRATION

START 
0.0400 GHz

STOP 
20.0000 GHz 

500 DATA PTS 
USING ABOVE 
START AND STOP 
 40.0 MHz 
 STEP SIZE

NEXT CAL STEP

PRESS <ENTER> 
TO SELECT

MEASUREMENT OFFSET-SHORT
CALIBRATION CALIBRATION PROCEDURE
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��� LRL/LRM *CALIBRATION
PROCEDURE

7KH�/5/�/50��OLQH�UHIOHFW�OLQH�OLQH�UHIOHFW�PDWFK��FDOLEUDWLRQ�IHDWXUH
SURYLGHV�DQ�HQKDQFHG�FDSDELOLW\�IRU�HUURU�FRPSHQVDWLRQ�ZKHQ�PDNLQJ
PHDVXUHPHQWV�LQ�FRD[LDO��PLFURVWULS�DQG�ZDYHJXLGH�WUDQVPLVVLRQ�PH�
GLD��,QVWHDG�RI�XVLQJ�WKH�VWDQGDUG�2SHQ��6KRUW��DQG�/RDG��WKH
/5/�/50�FDOLEUDWLRQ�PHWKRG�XVHV�WZR�OLQHV�DQG�D�UHIOHFWLRQ�RU�PDWFK�
7KH�GLIIHUHQFH�LQ�OHQJWK�EHWZHHQ�OLQH���DQG�OLQH���FUHDWHV�WKH�PHDVXUH�
PHQWV�QHFHVVDU\�IRU�WKH�HUURU�VROXWLRQV�

%HFDXVH�YHU\�KLJK�TXDOLW\�DLU�OLQHV�DUH�UHDGLO\�DYDLODEOH��H[FHOOHQW�GL�
UHFWLYLW\�DQG�VRXUFH�PDWFK�DUH�SRVVLEOH�ZLWK�WKLV�FDOLEUDWLRQ��7KLV�FDOL�
EUDWLRQ�LV�H[FHOOHQW�IRU�PHDVXUHPHQWV�LQ�WUDQVPLVVLRQ�PHGLD��VXFK�DV
FRD[�RU�ZDYHJXLGH��LQ�ZKLFK�RSHQV�RU�SUHFLVLRQ�WHUPLQDWLRQV�DUH�GLIIL�
FXOW�WR�UHDOL]H��

7KH�/5/�/50�FDOLEUDWLRQ�WHFKQLTXH�XVHV�WKH�FKDUDFWHULVWLF�LPSHGDQFH
RI�D�OHQJWK�RI�WUDQVPLVVLRQ�OLQH�RU�D�SUHFLVLRQ�PDWFK�DV�WKH�FDOLEUDWLRQ
VWDQGDUG��$�IXOO�/5/�/50�FDOLEUDWLRQ�FRQVLVWV�RI�WZR�WUDQVPLVVLRQ�OLQH
PHDVXUHPHQWV��D�KLJK�UHIOHFWLRQ�PHDVXUHPHQW��DQG�DQ�LVRODWLRQ�PHDV�
XUHPHQW��8VLQJ�WKLV�WHFKQLTXH�IXOO����WHUP�HUURU�FRUUHFWLRQ�FDQ�EH�SHU�
IRUPHG�RQ�WKH����%�91$�

7KUHH�OLQH�/5/�/50�FDOLEUDWLRQ�FDQ�DOVR�EH�VHOHFWHG��,Q�D�WZR�OLQH
/5/�PHDVXUHPHQW��WKH�GLIIHUHQFH�LQ�OHQJWK�EHWZHHQ�OLQH���DQG�OLQH���LV
QHFHVVDU\�IRU�FDOLEUDWLRQ�EXW�OLPLWV�WKH�IUHTXHQF\�UDQJH�WR�D�����VSDQ�
7KH�XVH�RI�WKUHH�OLQHV�LQ�WKH�FDOLEUDWLRQ�H[WHQGV�WKH�IUHTXHQF\�UDQJH�WR
DQ������VSDQ��

7KURXJK�WKH�XVH�RI�/5/�/50�FDOLEUDWLRQ�DQG�DQ�H[WHUQDO�FRPSXWHU��LQ
FRQMXQFWLRQ�ZLWK�$1$&$7�VRIWZDUH��PXOWLSOH�OHYHO�GH�HPEHGGLQJ�LV
SRVVLEOH��7KLV�FDOLEUDWLRQ�DOORZV�\RX�WR�PDNH�VHPL�FRQGXFWRU�FKLS�PHDV�
XUHPHQWV�XS�WR����*+]�ZLWK�D�VLQJOH�WHVW�IL[WXUH�

,Q�DGGLWLRQ��DQ\�QRQ�FRD[LDO�WUDQVPLVVLRQ�PHGLD��LQFOXGLQJ�PL[HG�PH�
GLD�LQWHUFRQQHFWV��FDQ�EH�DFFRPPRGDWHG��)RU�H[DPSOH��D�WHVW�GHYLFH
ZLWK�D�ZDYHJXLGH�LQSXW�DQG�D�FRSODQDU�PLFURVWULS�RXWSXW�FDQ�EH�PHDV�
XUHG��6RIWZDUH�DXWRPDWLFDOO\�FRPSHQVDWHV�IRU�WKH�PLFURVWULS�GLVSHU�
VLRQ�

$�GHWDLOHG�SURFHGXUH�IRU�FDOLEUDWLQJ�IRU�D�PHDVXUHPHQW�XVLQJ�WKH
/5/�/50�PHWKRG�LV�SURYLGHG�LQ�WKH�IROORZLQJ�SDJHV�

�/50�&DOLEUDWLRQ�0HWKRG�RI�5RKGH���6FKZDU]��*HUPDQ\

MEASUREMENT LRL/LRM
CALIBRATION CALIBRATION PROCEDURE
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LRL/LRM Calibration 
(Microstrip)

0LFURVWULS�LV�D�GLVSHUVLYH�PHGLD��7KH�91$�DSSOLHV�GLVSHUVLRQ�FRPSHQ�
VDWLRQ�GXULQJ�FDOLEUDWLRQ�IRU�PLFURVWULS�PHDVXUHPHQWV��%HFDXVH�WKH
91$�PXVW�NQRZ�WKH�VSHFLILF�PLFURVWULS�SDUDPHWHUV��GXULQJ�WKH�FDOLEUD�
WLRQ�SURFHGXUH�PHQXV�DUH�DYDLODEOH�IRU�HQWHULQJ�WKH

• ZLGWK�RI�WKH�VWULS

• WKLFNQHVV�RI�WKH�VXEVWUDWH

• VXEVWUDWH�GLHOHFWULF�FRQVWDQW

• HIIHFWLYH�GLHOHFWULF�FRQVWDQW�=F�

• FKDUDFWHULVWLF�LPSHGDQFH��UHIHUHQFH�

:KHQ�WHVWLQJ�PLFURVWULS�GHYLFHV�LW�LV�QHFHVVDU\�WR�ODXQFK�IURP�FRD[�WR
PLFURVWULS��,Q�SURGXFWLRQ�WHVWLQJ�WKLV�ODXQFKLQJ�PXVW�EH�WHPSRUDU\��VR
WKDW�WKH�GHYLFH�FDQ�HDVLO\�EH�LQVWDOOHG�LQ�DQG�EH�UHPRYHG�IURP�WKH
IL[WXUH��7KH�UHTXLUHPHQW�IRU�ODXQFKLQJ�WR����*+]�LV�PHW�E\�WKH�$1�
5,768�8QLYHUVDO�7HVW�)L[WXUH��87)���7KH�87)�SURYLGHV�DFFXUDWH��UH�
SHDWDEOH�ODXQFK�WR�VXEVWUDWHV�IURP���WR����PLOV�WKLFN��DQG�IURP������WR
��LQFKHV�ORQJ��2IIVHW�FRQQHFWLRQV�DQG�ULJKW�DQJOHV�FDQ�EH�FRQILJXUHG�
'&�ELDV�SUREHV�FDQ�EH�PRXQWHG�WR�WKH�87)�WR�LQMHFW�ELDV�RQWR�WKH�VXE�
VWUDWH��87)�FDOLEUDWLRQ�YHULILFDWLRQ�NLWV�DUH�DYDLODEOH�IRU�DOXPLQD�LQ
���PLO�����PLO��DQG����PLO�PLFURVWULS��DQG�IRU����PLO�FRSODQDU
ZDYHJXLGH��$OWKRXJK�D�87)�LV�QRW�HVVHQWLDO��WKH�IROORZLQJ�FDOLEUDWLRQ
SURFHGXUHV�SUHVXPH�LWV�XVH��

6WHS��� 6HOHFW�WKH�GHVLUHG�/5/�OLQH�VXEVWUDWHV�IURP�WKH�DS�
SURSULDWH�PLFURVWULS�FDOLEUDWLRQ�NLW��:KHQ�FDOOHG�IRU
LQ�WKH�FDOLEUDWLRQ�VHTXHQFH��PRXQW�WKH�/5/�OLQH�VXE�
VWUDWHV�RQ�WKH�87)�IROORZLQJ�WKH�SURFHGXUH�JLYHQ�LQ
WKH������200�

6WHS��� 3UHVV�WKH�BEGIN CAL�NH\�

BEGIN
CAL

APPLY
CAL

FULL
12 TERM

1 PATH
2 PORT

FREQUENCY
REPONSE

REFLECTION
ONLY

NONE

CALIBRATION

MEASUREMENT LRL/LRM 
CALIBRATION CALIBRATION PROCEDURE
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6WHS��� 6HOHFW�&+$1*(�&$/�0(7+2'�$1'�/,1(
7<3(��LQ�PHQX�&����OHIW����7KLV�DVVXPHV�/5/�DQG
0,&52675,3�DUH�QRW�SUHVHQWO\�VKRZQ�LQ�EOXH�DV
EHLQJ�VHOHFWHG��

6WHS��� :KHQ�PHQX�&��$��ERWWRP�OHIW��DSSHDUV��KLJKOLJKW
WKH�IROORZLQJ�VHOHFWLRQV��

D� /5/�/50�DQG�SUHVV�the ENTER�NH\��

E� 0,&52675,3�DQG�SUHVV�the ENTER�NH\���

F� 1(;7�&$/�67(3�DQG�SUHVV�the ENTER�NH\����

6WHS��� :KHQ�PHQX�&���UHDSSHDUV��KLJKOLJKW�1(;7�&$/
67(3�DQG�SUHVV�ENTER NH\�WR�SURFHHG�ZLWK�WKH
FDOLEUDWLRQ�

6WHS��� &RQWLQXH��WKURXJK�WKH�FDOLEUDWLRQ�VHTXHQFH��DQG
PDNH�WKH�IROORZLQJ�VHOHFWLRQV�IURP�WKH�PHQXV�WKDW
DSSHDU�

,1&/8'(�,62/$7,21��1250$/���0HQX�&�%�
1250$/�������32,176�0$;,080���0HQX�&��
67$57��<RXU�VWDUW�IUHTXHQF\���0HQX�&��
6723��<RXU�VWRS�IUHTXHQF\���0HQX�&��

MENU C5B

SELECT USE
OF ISOLATION

IN APPLIED
CALIBRATION

INCLUDE
ISOLATION
(NORMAL)

EXCLUDE
ISOLATION

PRESS <ENTER> 
TO SELECT 

MENU C1

SELECT 
CALIBRATION 
DATA POINTS 

NORMAL 
 (501 POINTS
MAXIMUM)

C.W. 
(1 POINT) 

N-DISCRETE 
FREQUENCIES 
(2 TO 501 
POINTS) 

TIME DOMAIN 
(HARMONIC) 

PRESS <ENTER> 
TO SELECT 

MENU C2

FREQ RANGE OF 
CALIBRATION

START 
0.0400 GHz

STOP 
20.0000 GHz 

500 DATA PTS 
USING ABOVE 
START AND
STOP 
 40.0 MHz 
 STEP SIZE

NEXT CAL STEP

PRESS <ENTER> 
TO SELECT

MENU C11

BEGIN CAL 

KEEP EXISTING
 CAL DATA 

REPEAT 
PREVIOUS CAL

CAL METHOD
XXXXXXX

TRANSMISSION
LINE TYPE:
XXXXXXXX

CHANGE CAL 
METHOD AND

LINE TYPE

NEXT CAL STEP

PRESS <ENTER>
TO SELECT

MENU C11A

CHANGE
CAL METHOD

AND LINE TYPE 

NEXT CAL STEP

CAL METHOD

STANDARD
(NOT USED FOR
WAVEGUIDE)

OFFSET SHORT

LRL/LRM

TRANSMISSION
LINE TYPE

COAXIAL

WAVE GUIDE

MICROSTRIP

PRESS <ENTER>
TO  SELECT

D�

E�

F�

MEASUREMENT LRL/LRM
CALIBRATION CALIBRATION PROCEDURE
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6WHS��� :KHQ�PHQX�&�*�DSSHDUV��LI�\RX�ZDQW�WR�FKDQJH�PL�
FURVWULS�SDUDPHWHUV�WR�EH�GLIIHUHQW�IURP�WKRVH
VKRZQ�LQ�EOXH��SODFH�FXUVRU�RQ�&+$1*(�0,&526�
75,3�3$5$0(7(56�DQG�SUHVV�WKH�ENTER�NH\�

6WHS��� :KHQ�PHQX�&��$�DSSHDUV��PRYH�FXUVRU�WR�WKH�$1�
5,768������87)�FDOLEUDWLRQ�NLW�\RX�ZLVK�WR�XVH�RU
WR�86(5�'(),1('��WKHQ�SUHVV�WKH�ENTER�NH\�

7KH�FDOLEUDWLRQ�NLW�VHOHFWLRQV�VKRZQ�LQ�PHQX�&��$
DUH�IRU�WKH�IROORZLQJ������&RQQHFWLRQ�6XEVWUDWH
.LWV�
���0,/�.,7�¦���������0
���0,/�.,7�¦���������0
���0,/�.,7�¦���������0

,I�\RX�FKRRVH�86(5�'(),1('��WKH�QH[W�PHQX
WKDW�DSSHDUV��&�����OHWV�\RX�FKDUDFWHUL]H�\RXU�SD�
UDPHWHUV��0RYH�FXUVRU�WR�HDFK�VHOHFWLRQ��NH\�LQ�D
YDOXH��WKHQ�SUHVV�WKH�ENTER�NH\�WR�UHWXUQ�WR�PHQX
&��$�

MENU C3G

CONFIRM
CALIBRATION
PARAMETERS

LRL/LRM
PARAMETERS

MICROSTRIP
PARAMETERS
USER DEFINED

TEST SIGNALS

START CAL

PRESS  <ENTER>
TO SELECT
OR CHANGE

MENU C16A

SELECT
MICROSTRIP

PARAMETERS

10 MIL KIT

15 MIL KIT

25 MIL KIT

USER DEFINED

PRESS <ENTER> 
WHEN COMPLETE

MENU C16

ENTER
USER DEFINED

MICROSTRIP
PARAMETERS

WIDTH OF
STRIP
XX.XXXX mm

THICKNESS OF
SUBSTRATE
XXXX.XXXX mm

ZC
XXX.XXX Ω

SUBSTRATE
DIELECTRIC
XX.XX

EFFECTIVE
DIELECTRIC
XX.XX
(RECOMMENDE D
1.00)

PRESS <ENTER> 
WHEN COMPLETE

MEASUREMENT LRL/LRM 
CALIBRATION CALIBRATION PROCEDURE
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6WHS��� 6HOHFW�&+$1*(�/5/�/50�3$5$0(7(56�
ZKHQ�PHQX�&�*�UHWXUQV��

6WHS���� :KHQ�PHQX�&���DSSHDUV��\RX�KDYH�WZR�FKRLFHV�WR
PDNH��ZKHWKHU�\RXU�FDOLEUDWLRQ�LV�WR�EH�WZR�OLQH�RU
WKUHH�OLQH��DQG�ZKHUH�\RX�ZDQW�WR�KDYH�\RXU�UHIHU�
HQFH�SODQH�

D� 6HOHFW�WKH�UHIHUHQFH�SODQH��+LJKOLJKW�0,''/(
2)�/,1(����5()��RU�(1'6�2)�/,1(��
�5()��DQG�SUHVV�WKH�ENTER�NH\�

E� 6HOHFW�WKH�W\SH�RI�/5/�/50�FDOLEUDWLRQ��+LJK�
OLJKW�21(�%$1'��IRU�D�WZR�OLQH�FDOLEUDWLRQ��RU
7:2�%$1'6��IRU�D�WKUHH�OLQH�FDOLEUDWLRQ��

$V�PHQWLRQHG�HDUOLHU��LQ�D�WZR�OLQH�PHDVXUHPHQW�
WKH�GLIIHUHQFH�LQ�OHQJWK�EHWZHHQ�OLQH���DQG�OLQH���LV
QHFHVVDU\�IRU�FDOLEUDWLRQ�EXW�OLPLWV�WKH�IUHTXHQF\
UDQJH�WR�D�����VSDQ��%\�XVLQJ�WKUHH�OLQHV�LQ�WKH�FDOL�
EUDWLRQ��\RX�H[WHQG�WKH�IUHTXHQF\�UDQJH�WR�DQ�����
VSDQ��

,I�\RX�VHOHFW�7:2�%$1'6��VNLS�WR�6WHS����

MENU C18

CHANGE LRL/LRM
PARAMETERS

NEXT CAL STEP

NUMBER OF
BANDS USED

ONE BAND

TWO BANDS

LOCATION OF
REFERENCE
PLANES

MIDDLE OF
LINE 1 (REF)

ENDS OF 
LINE 1 (REF)

PRESS <ENTER>
TO  SELECT

(,7+(5�25

(,7+(5�25

MENU C3G

CONFIRM
CALIBRATION
PARAMETERS

CHANGE
LRL/LRM

PARAMETERS

CHANGE
MICROSTRIP

PARAMETERS
XXXXXXXXX

START CAL

PRESS  <ENTER>
TO SELECT

MEASUREMENT LRL/LRM
CALIBRATION CALIBRATION PROCEDURE
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6WHS���� :KHQ�PHQX�&��$��OHIW��DSSHDUV��PDNH�WKH�IROORZ�
LQJ�VHOHFWLRQV�

D� 0RYH�WKH�FXUVRU�WR�'(9,&(���/,1(����5()�
DQG�NH\�LQ�WKH�YDOXH�

E� 0RYH�WKH�FXUVRU�WR�'(9,&(���/,1(�0$7&+�
+HUH�\RX�KDYH�DQRWKHU�GHFLVLRQ�WR�PDNH�
ZKHWKHU�\RXU�FDOLEUDWLRQ�LV�WR�EH�/5/�RU�/50�
)RU�WKLV�VHOHFWLRQ��WKH�ENTER�NH\�DFWV�DV�D�WRJ�
JOH�

F� ,I�\RX�WRJJOH�VXFK�WKDW�/,1(�WXUQV�UHG��WKHQ
NH\�LQ�WKH�YDOXH�IRU�OLQH����7KLV�YDOXH�GHSHQGV
RQ�\RXU�IUHTXHQF\�UDQJH�

G� ,I�\RX�WRJJOH�0$7&+�UHG��REVHUYH�WKDW�)8//�
%$1'�DSSHDUV��7KLV�LQGLFDWHV�WKDW�\RXU�UHIOHF�
WLYH�GHYLFH�FRYHUV�WKH�IXOO�FDOLEUDWLRQ�UDQJH�

H� :KHQ�\RX�KDYH�PDGH�ERWK�VHOHFWLRQV��PRYH�WKH
FXUVRU�WR�1(;7�&$/�67(3�DQG�SUHVV�WKH�EN-
TER�NH\�WR�SURGXFH�WKH�QH[W�PHQX��6NLS�WR�VWHS
���

���/LQH
&DOLEUDWLRQ�

MENU C18A

CHANGE LRL/LRM
PARAMETERS

NEXT CAL STEP

CHARA CTERIZE
CAL DEVICES

DEVICE 1
LINE 1 (REF)
X.XXXX mm

DEVICE  2
LINE /MATCH
X.XXXX mm

PRESS <ENTER>
TO SELECT
OR SWITCH

D�

E���F���G�

H�

MEASUREMENT LRL/LRM 
CALIBRATION CALIBRATION PROCEDURE
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6WHS���� :KHQ�PHQX�&��%��OHIW��DSSHDUV��PDNH�WKH�IROORZ�
LQJ�VHOHFWLRQV�

D� 0RYH�WKH�FXUVRU�WR�'(9,&(���/,1(����5()�
DQG�NH\�LQ�WKH�YDOXH��W\SLFDOO\������FP���3UHVV
WKH�ENTER�NH\�WR�VHOHFW�

E� 0RYH�WKH�FXUVRU�WR�'(9,&(���/,1(�0$7&+�
%RWK�KHUH��DQG�IRU�WKH�QH[W�FKRLFH��\RX�KDYH�DQ�
RWKHU�GHFLVLRQ�WR�PDNH��ZKHWKHU�\RXU�FDOLEUD�
WLRQ�LV�WR�EH�/5/�RU�/50��)RU�WKLV�VHOHFWLRQ��WKH
ENTER�NH\�DFWV�DV�D�WRJJOH�

F� ,I�\RX�WRJJOH�VXFK�WKDW�/,1(�WXUQV�UHG��WKHQ
NH\�LQ�WKH�YDOXH�IRU�OLQH����7KLV�YDOXH�GHSHQGV
RQ�\RXU�IUHTXHQF\�UDQJH�

G� ,I�\RX�WRJJOH�0$7&+�UHG��REVHUYH�WKDW�/2:�
%$1'�DSSHDUV��7KLV�LQGLFDWHV�WKDW�\RXU�UHIOHF�
WLRQ�GHYLFH�LV�D�ORZ�EDQG�ORDG��7KLV�ORDG�PXVW
KDYH�D�SDVVEDQG�VXFK�WKDW�LW�SDVVHV�DOO�IUHTXHQ�
FLHV�IURP�WKH�VWDUW�WR�WKH�EUHDNSRLQW��VHH�EHORZ��

H� 0RYH�WKH�FXUVRU�WR�'(9,&(���/,1(�0$7&+�
,I�GHYLFH���LV�D�OLQH��NH\�LQ�WKH�YDOXH��,I�LW�LV�D
PDWFK��WKH�WHUP�+,*+%$1'�ZLOO�DSSHDU��7KLV
LQGLFDWHV�WKDW�\RXU�PDWFK�LV�D�KLJK�EDQG�ORDG�
7KLV�ORDG�PXVW�KDYH�D�SDVVEDQG�VXFK�WKDW�LW
SDVVHV�DOO�IUHTXHQFLHV�IURP�WKH�EUHDNSRLQW�WR
WKH�VWRS�IUHTXHQF\�

I� 0RYH�WKH�FXUVRU�WR�%5($.32,17�DQG�HQWHU
\RXU�EUHDNSRLQW�IUHTXHQF\��)RU�WZR�OLQH�/5/
FDOLEUDWLRQV��VHOHFW�D�EUHDNSRLQW�HTXDO�WR�WKH�XS�
SHU�IUHTXHQF\�RI�WKH�ORZ�IUHTXHQF\�/5/�OLQH�
)RU�D�FRPELQHG�/5/�DQG�/50�FDOLEUDWLRQ��VH�
OHFW�D�EUHDNSRLQW�HTXDO�WR�WKH�WRS�IUHTXHQF\�RI
WKH�FDOLEUDWLRQ�GLYLGHG�E\�VL[��IRU�LQVWDQFH��WR
FRYHU�WKH�IUHTXHQF\�UDQJH������WR����*+]��VHOHFW
���*+]�DV�WKH�EUHDNSRLQW�

J� :KHQ�\RX�KDYH�PDGH�DOO�VHOHFWLRQV��PRYH�WKH
FXUVRU�WR�1(;7�&$/�67(3�DQG�SUHVV�ENTER
WR�SURGXFH�WKH�QH[W�PHQX�

���/LQH
&DOLEUDWLRQ�

MENU C18B

CHANGE LRL/LRM
PARAMETERS

NEXT CAL STEP

CHARACTERIZE
CAL DEVICES

DEVICE 1
LINE 1 (REF)

XX.XXXX

DEVICE 2
LINE/MATCH

XX.XXXX/LOWBAND

DEVICE 3 
LINE/MATCH

XX.XXXX/HIGHBAND

FREQ AFTER
WHICH THE USE
OF DEVICE 2
AND DEVICE 3 
IS EXCHANGED

BREAKPOINT
X.XXXX GHZ

PRESS <ENTER>
TO  SELECT
OR SWITCH

D�

E���F���G�

H�

I�

J�

MEASUREMENT LRL/LRM
CALIBRATION CALIBRATION PROCEDURE
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6WHS���� 7KH�QH[W�PHQX��&����JLYHV�\RX�FKRLFHV�IRU�\RXU�UH�
IOHFWLYH�GHYLFH�

D� 0RYH�WKH�FXUVRU�WR�2))6(7�/(1*7+�DQG�NH\
LQ�D�YDOXH��W\SLFDOO\��������PP��

E� 0RYH�WKH�FXUVRU�WR�*5($7(5�7+$1�=R�RU
/(66�7+$1�=R��GHSHQGLQJ�RQ�ZKHWKHU�\RXU�UH�
IOHFWLYH�GHYLFH�LV�DQ�2SHQ�RU�D�6KRUW��3UHVV�WKH
ENTER�NH\�WR�VHOHFW�

127(
&KRRVH�*5($7(5�7+$1�=R�IRU�DQ�2SHQ
DQG�/(66�7+$1�=R�IRU�D�6KRUW��

F� :KHQ�\RX�FRPSOHWH�\RXU�FKRLFHV��PRYH�WKH�FXU�
VRU�WR�1(;7�&$/�67(3�DQG�SUHVV�WKH�ENTER
NH\�

6WHS���� :KHQ�PHQX�&�*�UHDSSHDUV��PRYH�FXUVRU�WR�67$57
&$/�DQG�SUHVV�ENTER.

6WHS���� &RQWLQXH�WKH�FDOLEUDWLRQ�VHTXHQFH�E\�IROORZLQJ�WKH
SURPSWV�DV�WKH\�DSSHDU��0RXQW�WKH�DSSURSULDWH
/5/�OLQH�VXEVWUDWHV�ZKHQ�UHTXHVWHG�LQ�WKH�FDOLEUD�
WLRQ�VHTXHQFH�

)RU�WKH�5()/(&7,9(�'(9,&(�DQG�%52$'�
%$1'�/2$'�SURPSWV��UHPRYH�DOO�VXEVWUDWHV�IURP
WKH�87)�DQG�DOORZ�WKH�ORZHU�MDZV�WR�VKRUW�WKH�FHQ�
WHU�FRQGXFWRU��6HSDUDWH�WKH�FRQQHFWRU�EORFNV�E\�DW
OHDVW�DQ�LQFK���7KH�%52$'%$1'�/2$'�SURPSW
RQO\�DSSHDUV�LI�\RX�VHOHFWHG�WR�LQFOXGH�LVRODWLRQ�LQ
PHQX�&�%��

6WHS���� 6WRUH�WKH�FDOLEUDWLRQ�

MENU  C19

CHANGE LRL/LRM
PARAMETERS

NEXT CAL STEP

OFFSET LENGTH
OF REFLECTIVE
DEVICE

OFFSET LENGTH
X.XXXX mm

TYPE OF
REFLECTION

GREATER
THAN Zo

LESS
THAN Zo

PRESS <ENTER>
TO SELECT

D�

E�
(,7+(5�25

F�

MENU C3G

CONFIRM
CALIBRATION
PARAMETERS

CHANGE
LRL/LRM

PARAMETERS

CHANGE
MICROSTRIP

PARAMETERS
XXXXXXXXX

START CAL

PRESS  <ENTER>
TO SELECT

MEASUREMENT LRL/LRM 
CALIBRATION CALIBRATION PROCEDURE
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LRL/LRM Calibration 
(Coaxial)

$Q�/5/�FDO�NLW�LV�QHFHVVDU\�WR�SHUIRUP�WKH�FRD[LDO�FDOLEUDWLRQ��&DOLEUD�
WLRQ�NLWV�IRU�*3&���DUH�DYDLODEOH�IURP�0DXU\�0LFURZDYH�DQG�+HZOHWW
3DFNDUG�

7ZR�OLQH�OHQJWKV�DUH�XVHG�DV�WKH�LPSHGDQFH�VWDQGDUG��7KH�FDOLEUDWLRQ
IUHTXHQF\�UDQJH�LV�OLPLWHG�E\�WKH�GLIIHUHQFH�LQ�WKH�OHQJWKV�RI�WKH�WZR
OLQHV��7KHLU�OHQJWK�PXVW�EH�GLIIHUHQW�E\�DSSUR[LPDWHO\����GHJUHHV�DW
WKH�PLG�EDQG�IUHTXHQF\��$�JRRG�FDOLEUDWLRQ�FDQ�EH�DFKLHYHG�RYHU�WKH
UDQJH�RI����GHJUHHV�WR�����GHJUHHV�PDNLQJ�LW�SRVVLEOH�WR�FDOLEUDWH�/5/
RYHU�D�����IUHTXHQF\�UDQJH�

/5/�FDOLEUDWLRQ�LV�YHU\�VHQVLWLYH�WR�XQFDOLEUDWHG�VRXUFH�PDWFK��,I�VRPH
SDGGLQJ�LV�SODFHG�DW�WKH�WHVW�SRUWV��WKH�GLUHFWLYLW\�DQG�VRXUFH�PDWFK
ZLOO�EH�LPSURYHG��,I�WKH�JRDO�LV�KLJK�OHYHO�PHDVXUHPHQWV��WKHQ�SDGGLQJ
VKRXOG�EH�LQFOXGHG��,I�ORZ�OHYHO�PHDVXUHPHQWV�DUH�EHLQJ�SHUIRUPHG�
WKHQ�WKH�SDGGLQJ�PXVW�EH�OHIW�RXW�

6WHS��� 6DPH�DV�6WHSV���WKURXJK���LQ�WKH�0LFURVWULS
SURFHGXUH�

6WHS��� :KHQ�PHQX�&�(��OHIW��DSSHDUV��LI�\RX�ZDQW�WR
FKDQJH�OLQH�LPSHGDQFH��SODFH�FXUVRU�RQ�5()(5�
(1&(�,03('$1&(�DQG�SUHVV�WKH�ENTER�NH\�

6WHS��� :KHQ�PHQX�&����OHIW��DSSHDUV��PRYH�FXUVRU�WR�5()�
(5(1&(�,03('$1&(��NH\�LQ�WKH�YDOXH��WKHQ
SUHVV�WKH�ENTER�NH\�

6WHS��� 6DPH�DV�6WHSV���WKURXJK����LQ�WKH�PLFURVWULS
SURFHGXUH��

,Q�WKH�FRD[LDO��WKUHH�OLQH�FDOLEUDWLRQ�WKHUH�DUH�IDF�
WRUV�\RX�QHHG�WR�EH�DZDUH�RI��1RWH�WKDW�LW�LV�WKH�OLQH
OHQJWK�GLIIHUHQFHV�WKDW�DUH�LPSRUWDQW�WR�WKH�/5/
FDOLEUDWLRQ��QDPHO\��/�¥/���DQG��/�¥/���ZKHUH�/�
LV�WKH�OHQJWK�RI�OLQH����/��LV�WKH�OHQJWK�RI�OLQH����DQG
/��LV�WKH�OHQJWK�RI�OLQH���

/RQJHU�OHQJWK�GLIIHUHQFHV�DUH�XVHG�IRU�ORQJHU�ZDYH�
OHQJWKV��ORZHU�IUHTXHQFLHV���)RU�IUHTXHQFLHV�XS�WR
DQG�LQFOXGLQJ�WKH�EUHDNSRLQW�IUHTXHQF\��WKH�ODUJHU
DEVROXWH�YDOXH�RI�WKH��/�¥/���DQG��/�¥/���GLIIHU�
HQFHV�LV�XVHG��$W�IUHTXHQFLHV�DERYH�WKH�EUHDNSRLQW�
WKH�VPDOOHU�DEVROXWH�YDOXH�RI�WKH��/�¥/���DQG��/�¥
/���GLIIHUHQFHV�LV�XVHG�

MENU C3E

CONFIRM
CALIBRATION
PARAMETERS

LRL/LRM
PARAMETERS

REFERENCE
IMPEDANCE

TEST SIGNALS

START CAL

PRESS  <ENTER>
TO SELECT

MENU C17

ENTER REF
IMPEDANCE

REFERENCE
IMPEDANCE
   50.000  Ω

PRESS <ENTER> 
WHEN COMPLETE

MEASUREMENT LRL/LRM
CALIBRATION CALIBRATION PROCEDURE
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&RQVLGHUDWLRQ�PXVW�DOVR�EH�JLYHQ�WR�VHOHFWLQJ�WKH
EUHDNSRLQW�IUHTXHQF\��'LYLGH�WKH�IUHTXHQF\�UDQJH�WR
VDWLVI\�WKH�����UXOH�IRU�DQ\�JLYHQ�SDLU�RI�OLQHV��7KH
UDQJH�LV�WKXV�GLYLGHG�E\�WKH�IUHTXHQF\�EUHDNSRLQW
LQWR�WKH�LQWHUYDOV�>I���I�@�DQG�>I���I�@��%DVHG�RQ�WKHVH
LQWHUYDOV��QH[W�GHWHUPLQH�WKH�DSSURSULDWH�OHQJWK�GLI�
IHUHQFHV��WKH�ORQJHU�GLIIHUHQFH�LV�DVVRFLDWHG�ZLWK�WKH
ORZHU�LQWHUYDO�>I���I�@��1RWH�WKDW�LI�WKH�GLIIHUHQFHV
DUH�HTXDO�WR�HDFK�RWKHU��FRQFXUUHQW�IUHTXHQF\
UDQJHV�DUH�LPSOLHG�DQG�RQO\�WZR�OLQHV�QHHG�EH�XVHG�

6HOHFW�D�OLQH���UHIHUHQFH��/���DURXQG�ZKLFK�WR�SODFH
WKHVH�WZR�GLIIHUHQFHV��8VH�DQ\�FRPELQDWLRQ�RI�SRVL�
WLYH�RU�QHJDWLYH�GLIIHUHQFHV�DURXQG�OLQH����7KH�VRIW�
ZDUH�VHOHFWV�ZKLFK�LQWHUYDO�LV�DVVRFLDWHG�ZLWK�HLWKHU
RI�OLQH���RU�OLQH���E\�FRPSDULQJ�WKH�DEVROXWH�YDOXHV
RI�WKH�GLIIHUHQFHV�ZLWK�OLQH����'DWD�IURP�WKH�WZR
OLQHV��ZKLFK�PDNH�XS�WKH�ODUJHU�DEVROXWH�GLIIHUHQFH�
DUH�XVHG�IRU�WKH�LQWHUYDO�>I���I�@��'DWD�IURP�WKH�WZR
OLQHV��ZKLFK�PDNH�XS�WKH�VPDOOHU�DEVROXWH�GLIIHU�
HQFH��DUH�XVHG�IRU�WKH�LQWHUYDO�>I���I�@�

MEASUREMENT LRL/LRM 
CALIBRATION CALIBRATION PROCEDURE
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LRL/LRM Calibration 
(Waveguide)

7KH�ZDYHJXLGH�SURFHGXUH�LV�YHU\�VLPLODU�WR�WKH�FRD[LDO�DQG�PLFURVWULS
SURFHGXUHV�DOUHDG\�GHVFULEHG��

6WHS��� 6DPH�DV�6WHSV���WKURXJK���LQ�WKH�0LFURVWULS�SURFH�
GXUH�

7KH�RQO\�GLIIHUHQFH�LV�ZLWK�PHQX�&��$��)RU�D
ZDYHJXLGH�FDOLEUDWLRQ��PRYH�WKH�FXUVRU�WR
:$9(*8,'(�DQG�SUHVV�ENTER��7KLV�DFWLRQ�FDOOV
PHQX�&��$��ZKLFK�OHWV�\RX�HQWHU�WKH�ZDYHJXLGH�FXW�
RII�IUHTXHQF\��$IWHU�GRLQJ��VR�\RX�DUH�UHWXUQHG�WR
PHQX�&��$�

6WHS��� :KHQ�PHQX�&�)�DSSHDUV��SODFH�FXUVRU�RQ
&+$1*(�/5/�/50�3$5$0(7(56�DQG�SUHVV
WKH�ENTER�NH\�

6WHS��� 6DPH�DV�6WHSV���WKURXJK����LQ�WKH�0LFURVWULS�SURFH�
GXUH��

MENU C11A

CHANGE
CAL METHOD

AND LINE TYPE 

NEXT CAL STEP

CAL METHOD

STANDARD
(NOT USED FOR

WAVEGUIDE)

OFFSET SHORT

LRL/LRM

TRANSMISSION
LINE TYPE

COAXIAL

WAVE GUIDE

MICROSTRIP

PRESS <ENTER>
TO  SELECT

MENU C3F

CONFIRM
CALIBRATION
PARAMETERS

CHANGE
LRL/LRM
PARAMETERS

START CAL

PRESS <ENTER>
TO SELECT

MENU C15A

ENTER
WAVEGUIDE

CUTOFF
FREQUENCY

WAVEGUIDE
CUTOFF FREQ
   XX.XXXX GHz

PRESS <ENTER> 
WHEN COMPLETE
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&KDSWHU��
0HDVXUHPHQWV

��� INTRODUCTION 7KLV�VHFWLRQ�GLVFXVVHV�IRXU�W\SLFDO�PHDVXUHPHQWV�WKDW�FDQ�EH�PDGH
ZLWK�WKH�0RGHO����%�9HFWRU�1HWZRUN�$QDO\]HU��

��� TRANSMISSION AND
REFLECTION
MEASUREMENTS

7KLV�GLVFXVVLRQ�SURYLGHV�LQIRUPDWLRQ�RQ�JHQHUDO�PHDVXUHPHQW�FRQVLG�
HUDWLRQV�DQG�WUDQVPLVVLRQ�DQG�UHIOHFWLRQ�PHDVXUHPHQWV�XVLQJ�WKH
���%�

6HWXS�DQG
&DOLEUDWLRQ

7R�JHW�VWDUWHG��DSSO\�SRZHU�WR�WKH�V\VWHP��'R�WKLV�E\
ILUVW�WXUQLQJ�RQ�WKH����%�VLJQDO�VRXUFH��SRZHU�VZLWFK
WKHQ�WKH�DQDO\]HU�SRZHU�

$IWHU�WXUQLQJ�RQ�WKH�SRZHU��DOORZ�WKH�V\VWHP�WR
ZDUP�XS�IRU�DW�OHDVW����WR����PLQXWHV�EHIRUH�RSHUD�
WLRQ�

,Q�QRUPDO�RSHUDWLRQ��WKH�V\VWHP�FRPHV�RQ�OLQH�LQ�WKH
VWDWH�WKDW�LW�ZDV�LQ�ZKHQ�ODVW�WXUQHG�RII��,I�\RX�ZDQW
WR�UHWXUQ�WKH�V\VWHP�WR�LWV�GHIDXOW�VWDWH��\RX�FDQ�GR
VR�E\�SUHVVLQJ�WKH�DEFAULT PROGRAM�NH\�WZLFH�

7KH�GHIDXOW�SDUDPHWHUV�SURYLGH�D�NQRZQ�VWDUWLQJ
SRLQW��)RU�H[DPSOH��WKH\�UHVHW�WKH�VWDUW�DQG�VWRS�IUH�
TXHQFLHV�IRU�PD[LPXP�VZHHS�ZLGWK��WKH�VRXUFH
SRZHU�WR����G%P��DQG�WKH�GLVSOD\�UHVROXWLRQ�WR����
GDWD�SRLQWV��

7KH�6ZHHS�6HWXS�PHQX�VKRXOG�QRZ�DSSHDU�RQ�WKH
GLVSOD\��LW�DOVR�FDQ�EH�GLVSOD\HG�XVLQJ�WKH�SETUP
MENU�NH\���,I�\RX�OLNH��\RX�FDQ�VHOHFW�D�QHZ�VWDUW�IUH�
TXHQF\��VWRS�IUHTXHQF\��RU�VRXUFH�SRZHU�

7KH�DFWXDO�SRZHU�OHYHO�DW�3RUW���LV�DERXW����G%�OHVV
WKDQ�WKH�VRXUFH�SRZHU�OHYHO�GXH�WR�LQWHUQDO�ORVVHV�LQ
WKH�WHVW�VHW��

,I�WKH����%�V\VWHP�KDV�DQ�$FWLYH�'HYLFH�7HVW�6HW�
\RX�FDQ�IXUWKHU�UHGXFH�WKH�SRZHU�OHYHO�DW�3RUWV��
DQG���ZLWK�WKH�EXLOW�LQ�DWWHQXDWRUV��8VLQJ�WKH�5H�
GXFHG�7HVW�6LJQDOV�RSWLRQ�LQ�WKH�6ZHHS�6HWXS�PHQX�
\RX�FDQ�FKDQJH�WKH�VHWWLQJV�RI�WKH�3RUW���DQG��
VRXUFH�DWWHQXDWRUV�RYHU�D�UDQJH�RI�IURP���WR����G%�

APPLY POWER TO THE SYSTEM

• First, Turn On the Source

• Then, Turn On the Analyzer

SETUP

• System Should Be Warmed Up for 
At Least 60 to 90 Minutes

DEFAULT PARAMETERS

• Known-Good Starting Point

• Selected With the DEFAULT
PROGRAM Key

SWEEP TEST MENU

• Start and Stop Frequencies

• Source Power Level

NOTE:
The Port 1 power level is about
10 dB less than the source
power level.
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7KH�3RUW���WHVW�DWWHQXDWRU�KDV�D�UDQJH�RI�IURP���WR
���G%��LQ����G%�VWHSV��

6HOHFWLQJ�WKH�BEGIN CAL�NH\�VWDUWV�WKH�FDOLEUDWLRQ
SURFHVV��7KH�&DOLEUDWLRQ�PHQXV�VWHS�\RX�WKURXJK�WKH
FDOLEUDWLRQ�SURFHVV��DV�IROORZV�

6HOHFW�WKH�W\SH�RI�FDOLEUDWLRQ�GHVLUHG�

6HOHFW�WKH�IUHTXHQF\�UDQJH�RI�FDOLEUDWLRQ��<RX�FDQ
FKRRVH�WKH�QRUPDO�����SRLQWV��&:��RQH�SRLQW���RU�1�
GLVFUHWH�IUHTXHQFLHV��IURP���WR�����SRLQWV���RU�WLPH
GRPDLQ�FDOLEUDWLRQ��

,QVWDOO�WKH�FDOLEUDWLRQ�NLW�GHYLFHV�WR�WKH�WHVW�SRUWV�DV
LQVWUXFWHG�E\�WKH�PHQX��%RWK�WKH�FDSDFLWDQFH�FRHIIL�
FLHQWV�IRU�WKH�2SHQ�DQG�WKH��RIIVHW�OHQJWKV�IRU�WKH
2SHQ�DQG�6KRUW�FDQ�EH�PRGLILHG�RU�GHILQHG�

:KHQ�WKH�FDOLEUDWLRQ�LV�FRPSOHWHG��\RX�FDQ�VWRUH�WKH
FDOLEUDWLRQ�GDWD�RQ�D�GLVN��<RX�DUH�QRZ�UHDG\�WR�LQ�
VWDOO�WKH�WHVW�GHYLFH�DQG�SURFHHG�ZLWK�WKH�PHDVXUH�
PHQW��$W�WKLV�SRLQW�\RX�KDYH�D�QXPEHU�RI
PHDVXUHPHQW�RSWLRQV�WR�FRQVLGHU�VXFK�DV�GLVSOD\V�
PDUNHUV��OLPLWV��RXWSXWV��VZHHSV��DQG�HQKDQFHPHQWV�

<RX�FDQ�VHOHFW�DQ\�RI�WKH�DYDLODEOH�JUDSK�W\SHV�DQG
GLVSOD\�WKHP�IRU�DQ\�FDOLEUDWHG�SDUDPHWHU�RQ�DQ\�RI
WKH�IRXU�FKDQQHOV�

SWEEP SETUP MENU 

• Use the “Reduced Test Signals”
Option to Add Attenuation With the
3620A,  3621A, or 3622A  Active
Device Test Sets

CALIBRATION 

• Select BEGIN CAL Key

• Select Type of Calibration

• Select Frequency Range of Cali-
bration

• Install Calibration Kit Devices As
Instructed by the Menu

• Modify the Capacitance Coeffi-
cients and the Offset Lengths, If
Required

• Store the Calibration Data
Internally or to Disk

MEASUREMENT OPTIONS 

• Displays

• Markers

• Limits

• Outputs

• Sweeps

• Enhancements

DISPLAYS 

• Four Channels

• Each Channel Can Display Up to
Two Graph Types

• Calibration Parameters Can Be Se-
lected By Any Channel

TRANSMISSION
MEASUREMENTS AND REFLECTION
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8S�WR�VL[�PDUNHUV�DUH�DYDLODEOH��8VLQJ�WKH�0DUNHU
0HQX��\RX�FDQ�VHW�WKH�IUHTXHQF\�RI�HDFK�RQH��\RX�FDQ
VHW�HDFK�RQH�LQ�WKH�GHOWD�PDUNHU�PRGH��DQG�\RX�FDQ
VHW�HDFK�PDUNHUªV�OHYHO�WR�PD[LPXP�RU�PLQLPXP�

,Q�VRPH�FDVHV¦VXFK�DV�LQ�D�SURGXFWLRQ�HQYLURQ�
PHQW¦OLPLW�OLQHV�DUH�GHVLUHDEOH��2SWLRQV�ZLWKLQ�WKH
PHQX�FDOOHG�XS�XVLQJ�WKH�LIMITS�NH\��SURYLGH�WZR
OLPLW�OLQHV�IRU�HDFK�FKDQQHO��7KHVH�OLPLW�OLQHV�IXQF�
WLRQ�ZLWK�DOO�RI�WKH�JUDSK�W\SHV��LQFOXGLQJ�6PLWK�DQG
DGPLWWDQFH��7KH�FRORU�RI�WKH�OLPLW�OLQHV��EOXH��GLIIHUV
IURP�WKDW�RI�WKH�PHDVXUHPHQW�WUDFH��7KLV�DOORZV�IRU
HDV\�DQDO\VLV�RI�UHVXOWV��

7KH�2XWSXW�0HQX��)LJXUH������JLYHV�\RX�D�FKRLFH�EH�
WZHHQ�D�SULQWHU�DQG�D�FRORUHG�SHQ�SORWWHU��,W�DOVR�OHWV
\RX�VHOHFW�PHQXV�IURP�ZKLFK�\RX�PD\�FKRVH��IURP�D
YDULHW\�RI�SULQW�RU�SORW�RSWLRQV��

7R�RXWSXW�WKH�GLVSOD\��SUHVV�WKH�START PRINT�NH\�
7KH�GHIDXOW�VHWWLQJ�SURYLGHV�IRU�D�IXOO�GLVSOD\
SULQWRXW�IURP�WKH�DVVRFLDWHG�SULQWHU�

MARKERS 

• Selectable User Marker Menu

• 6 Markers Available

• Delta And Max/Min Modes

LIMITS 

• Selectable Using LIMITS Key

• Two Limit Lines Available for Each
Channel

• Functions With All Graph Types

OUTPUT 

• Select START PRINT Key to Out-
put Display

• Use the Output Menu to Choose
Output Type and Output Device

)LJXUH��������2XWSXW�0HQX

SELECT OUTPUT
DEVICE

PRINTER
PLOTTER

OUTPUT OPTIONS
➧ SETUP OUTPUT

HEADERS
DISK OUTPUT
OPERATIONS

PRINT OPTIONS
PLOT OPTIONS

PRESS <ENTER>
TO SELECT

OUTPUT HEADERS 

• Selected With DEVICE ID Key or
From  the Output Menu Under the
Setup Output Headers Option

• Labels Output With Device/Serial
Number, Date, And Operator’s
Name

TRANSMISSION
MEASUREMENTS AND REFLECTION
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7R�ODEHO�WKH�RXWSXW��VHOHFW�6HWXS�2XWSXW�+HDGHUV�LQ
WKH�2XWSXW�0HQX�RU�SUHVV�WKH�DEVICE ID�NH\��

2Q�WKH�RXWSXW�WR�WKH�SULQWHU��SORWWHU��RU�GLVN��D�PHQX
WKHQ�DSSHDUV�WKDW�OHWV�\RX�VSHFLI\�WKH�GHYLFH
QDPH�VHULDO�QXPEHU��WKH�GDWH��DQG�WKH�RSHUDWRUªV
QDPH��)LJXUH������

6ZHHS�IUHTXHQFLHV�FDQ�EH�FKDQJHG�ZLWK�WKH�FDOLEUD�
WLRQ�DSSOLHG�DV�ORQJ�DV�WKH�IUHTXHQFLHV�DUH�EHWZHHQ
WKH�FDOLEUDWLRQ�VWDUW�DQG�VWRS�IUHTXHQFLHV�

$GGLWLRQDOO\��D�PDUNHU�VZHHS�FDQ�EH�VHOHFWHG�IURP
WKH�6HWXS�0HQX��7KLV�DOORZV�\RX�WR�VZHHS�EHWZHHQ
DQ\�WZR�DFWLYH�PDUNHUV�DV�ORQJ�DV�WKH�IUHTXHQF\�RI
HDFK�IDOOV�EHWZHHQ�WKH�FDOLEUDWHG�VWDUW�DQG�VWRS
IUHTXHQFLHV�

8VLQJ�WKH DATA POINTS NH\��\RX�FDQ�VHOHFW�WKH
QXPEHU�RI�GDWD�SRLQWV�IRU�RSWLPDO�UHVROXWLRQ�YV�
VSHHG�

)LJXUH��������/DEHO�0HQXV

DATA OUTPUT 
HEADERS 

MODEL 
FILTER
DEVICE ID 
870124
DATE
29_JUNE_87
➧ OPERATOR ON
MIKE

PRESS <ENTER>
TO TURN ON/OFF

SELECT NAME
FILTER_#2---
ABCDEFGHIJKLM
NOPQRSTUVWXYZ
0123456789_/#
DEL CLEAR DONE

TURN KNOB
TO INDICATE
CHARACTER

OR FUNCTION

PRESS <ENTER>
TO SELECT

NUMBERS MAY
ALSO BE

SELECTED
USING KEYPAD

SWEEPS 

• Start/Stop Frequencies Can Be
Changed With Calibration Applied

• Marker Sweep Available From the
Setup Menu

• Data Points Selectable Using the
DATA POINTS Key

TRANSMISSION
MEASUREMENTS AND REFLECTION
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)LQDOO\��\RX�FDQ�HQKDQFH�WKH�PHDVXUHPHQW�GDWD�E\
UHGXFLQJ�WKH�,)�EDQGZLGWK�DQG�XVLQJ�DYHUDJLQJ
DQG�RU�VPRRWKLQJ�

&KDQJH�WKH�,)�EDQGZLGWK�E\�VHOHFWLQJ�WKH�IF
BW�NH\�
6HW�WKH�DYHUDJLQJ�DQG�VPRRWKLQJ�YDOXHV�E\�VH�
OHFWLQJ�WKH�AVG/SMOOTH MENU�NH\�
7XUQ�RQ�WKH�DYHUDJLQJ�DQG�VPRRWKLQJ�XVLQJ
WKH�TRACE SMOOTH DQG AVERAGE NH\V�
ZKLFK�KDYH�/('ªV�WR�OHW�\RX�NQRZ�WKDW�WKH�HQ�
KDQFHPHQW�LV�EHLQJ�DSSOLHG�

0HDVXUHPHQW
'LVFXVVLRQ

%HIRUH�JRLQJ�DQ\�IXUWKHU��OHW�XV�WDNH�D�IHZ�PRPHQWV
WR�UHYLHZ�VRPH�EDVLF�SULQFLSOHV�RI�QHWZRUN�PHDVXUH�
PHQWV��)LUVW��ZH�DSSO\�LQFLGHQW�HQHUJ\�WR�WKH�LQSXW
RI�D�WHVW�GHYLFH��,I�WKH�GHYLFHªV�LQSXW�LPSHGDQFH�GLI�
IHUV�IURP�WKH�PHDVXUHPHQW�V\VWHPªV�LPSHGDQFH�
VRPH�RI�WKDW�HQHUJ\�LV�UHIOHFWHG��7KH�UHPDLQGHU�LV
WUDQVPLWWHG�WKURXJK�WKH�GHYLFH��:H�FDOO�WKH�UDWLR�RI
UHIOHFWHG�WR�LQFLGHQW�HQHUJ\�WKH�UHIOHFWLRQ�FRHIILFLHQW�
7KH�UDWLR�RI�WUDQVPLWWHG�WR�LQFLGHQW�HQHUJ\�ZH�FDOO
WKH�WUDQVPLVVLRQ�FRHIILFLHQW��)LJXUH������

7KHVH�UDWLRV�DUH�FRPSOH[�TXDQWLWLHV�WKDW�KDYH
PDJQLWXGH�DQG�SKDVH�FRPSRQHQWV��8VLQJ�YHFWRU
UHSUHVHQWDWLRQ��WKH�YHFWRU�PDJQLWXGH�LV�WKH�UDWLR�RI
UHIOHFWHG�WR�LQFLGHQW�PDJQLWXGH��RU�WUDQVPLWWHG�WR�LQ�
FLGHQW�PDJQLWXGH���ZKLOH�WKH�YHFWRU�SKDVH�LV�WKH�GLI�
IHUHQFH�LQ�SKDVH�EHWZHHQ�WKH�LQFLGHQW�HQHUJ\�DQG
WKH�UHIOHFWHG�WUDQVPLWWHG�HQHUJ\��)LJXUH������

ENHANCEMENTS 

• Intermediate Frequency Bandwidth
Changed Using the IFBW Key

• Averaging and Smoothing Values
Set Using AVE/SMOOTH MENU
Key

• Averaging and Smoothing Turned
On or Off Using TRACE SMOOTH
and AVERAGE Keys

INCIDENT
ENERGY

REFLECTED
ENERGY

TRANSMITTED
ENERGY

REFLECTION COEFFICIENT=

TRANSMISSION COEFFICIENT=

REFLECTED ENERGY
INCIDENT ENERGY

TRANSMITTED ENERGY
INCIDENT ENERGY

BASIC MEASUREMENT PRINCIPLES

DUT

)LJXUH���������%DVLF�0HDVXUHPHQW�3ULQFLSOHV

TRANSMISSION
MEASUREMENTS AND REFLECTION
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7KH�PHDVXUHPHQW�UHIHUHQFH�IRU�WKH�LQFLGHQW�HQHUJ\
LV�WKH�SRLQW�DW�ZKLFK�WKH�GHYLFH�FRQQHFWV�WR�WKH�PHDV�
XUHPHQW�V\VWHP��:H�FDOO�WKLV�SRLQW�WKH�UHIHUHQFH
SODQH��7KH�LQFLGHQW�HQHUJ\�DW�WKH�UHIHUHQFH�SODQH�LV
GHILQHG�DV�KDYLQJ�D�PDJQLWXGH�RI���DQG�D�SKDVH�RI��
GHJUHHV��:H�HVWDEOLVK�WKLV�GXULQJ�WKH�FDOLEUDWLRQ�

7KH�UDWLR�RI�UHIOHFWHG�DQG�WUDQVPLWWHG�HQHUJ\�WR�WKH
LQFLGHQW�HQHUJ\�FDQ�EH�UHSUHVHQWHG�E\�D�QXPEHU�RI
GLIIHUHQW�PHDVXUHPHQWV�DQG�XQLWV��DV�VKRZQ�EHORZ�

7KH�GHIDXOW�GLVSOD\�IRU�UHIOHFWLRQ�PHDVXUHPHQWV�LV
WKH�6PLWK�FKDUW��7KH�GHIDXOW�GLVSOD\�IRU�WUDQVPLV�
VLRQ�PHDVXUHPHQWV�LV�WKH�/RJ�0DJQLWXGH�DQG�3KDVH
JUDSK�

7KH�6PLWK�FKDUW�LV�D�FRQYHQLHQW�ZD\�WR�GLVSOD\�GH�
YLFH�LPSHGDQFH�DQG�LV�D�XVHIXO�DLG�IRU�WKH�JUDSKLFDO
GHVLJQ�DQG�DQDO\VLV�RI�PLFURZDYH�FLUFXLWV��)LJXUH���
���

PHASE

MAGNITUDE

IMAGINARY

REAL

REFLECTION COEFFICIENT=
REFLECTION (MAGNITUDE)

INCIDENT (MAGNITUDE)

PHASE=  INCIDENT (PHASE) - REFLECTED (PHASE)

)LJXUH��������0DJQLWXGH�3KDVH�9HFWRU

50

INDUCTIVE

CAPACITIVE

SMITH CHART

Ω

)LJXUH�������6PLWK�&KDUW�'LVSOD\��

REFERENCE PLANE 

• Defined At the Test Port Measure-
ment Plane As

Magnitude = 1
Phase = 0 Degrees

• Established During Calibration

MEASUREMENTS

• Log Magnitude

• Phase

• Smith Chart (Impedance)

• Group Delay (See paragraph 3-13)

• Admittance Smith Chart

• Linear Polar

• Log Polar

• Linear Magnitude

• Real and Imaginary

TRANSMISSION
MEASUREMENTS AND REFLECTION
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/HW�XV�DVVXPH�ERWK�WKDW�RXU�V\VWHP�LV�DOUHDG\�FDOL�
EUDWHG�DQG�WKDW�ZH�KDYH�HTXDOL]HG�WKH�V\VWHP�IRU
WKH�WHVW�SRUW�LQ�XVH��:H�ZRXOG�WKHQ

�� &RQQHFW�WKH�6KRUW��$�6KRUW�DOZD\V�DSSHDUV�DV�D
GRW�DW�WKH�OHIW�PRVW�HGJH�RI�WKH�6PLWK�FKDUWªV
KRUL]RQWDO�D[LV�

�� &RQQHFW�D�7HUPLQDWLRQ��1RZ�\RX�ZLOO�VHH�DQ�
RWKHU�GRW�ORFDWHG�DW�WKH�FHQWHU����M���RI�WKH
FKDUW��WKLV�DVVXPHV�D����RKP�ORDG��

�� &RQQHFW�WKH�2SHQ��$Q�2SHQ�DSSHDUV�DV�DQ�DUF
RQ�WKH�FKDUWªV�ULJKW�HGJH��7KLV�LV�GXH�WR�WKH
IULQJLQJ�FDSDFLWDQFH�RI�WKH�2SHQ�VWDQGDUG��)LJ�
XUH������

1RZ�OHW�XV�SHUIRUP�D�UHIOHFWLRQ�PHDVXUHPHQW�RQ�D
��� G%�DWWHQXDWRU�RYHU�WKH���WR����*+]�UDQJH�

:H�QHHG�WR�GHWHUPLQH�WKH�VHWXS��FDOLEUDWLRQ��DQG
PHDVXUHPHQW�UHTXLUHPHQWV�

VECTOR ERROR CORRECTION

THEN THE RESULTANT VECTOR IS
APPLIED MATHEMATICALLY, HENCE

MAGNITUDE AND PHASE OF
EACH ERROR SIGNAL IS MEASURED

MAG

PHASE

)LJXUH��������6PLWK�&KDUW�'LVSOD\��

DEFAULT DISPLAYS

Reflection

• Smith Chart

Transmission

• Log Magnitude and Phase Graph

TRANSMISSION
MEASUREMENTS AND REFLECTION
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$�NQRZQ�JRRG�VWDUWLQJ�SRLQW�LV�WR�UHVHW�ZLWK��DE-
FAULT PARAMETERS��6LQFH�RXU�PHDVXUHPHQW�OLHV
EHWZHHQ���DQG����*+]��VHW�WKH�6WDUW�DQG�6WRS�IUH�
TXHQFLHV�XVLQJ�WKH�6ZHHS�6HWXS�PHQX�WKDW�DSSHDUV
RQ�WKH�GLVSOD\�IROORZLQJ�V\VWHP�UHVHW�

/HW�XV�SHUIRUP�D�VLPSOH�FDOLEUDWLRQ��REFLECTION
ONLY,�ZKLFK�XVHV�DQ�RSHQ��D�VKRUW��DQG�D�EURDGEDQG
ORDG��7R�GR�WKLV��SUHVV�WKH�BEGIN CAL NH\�DQG�IROORZ
WKH�GLUHFWLRQV�LQ�WKH�PHQX�DUHD�

:KHQ�\RX�FRPSOHWH�WKH�FDOLEUDWLRQ��WKH�§&+$11(/
��:,7+�6��¨�6PLWK�FKDUW�DSSHDUV�RQ�WKH�GLVSOD\�
1RZ�

�� 6HOHFW�WKH�/RJ�0DJQLWXGH�GLVSOD\�DQG�LQVWDOO
WKH�DWWHQXDWRU��

�� 6HOHFW�$8726&$/(�WR�RSWLPL]H�WKH�GLVSOD\
GDWD��

�� 8VH�0DUNHUV���DQG���WR�ILQG�WKH�PD[LPXP�DQG
PLQLPXP�LPSHGDQFH�

REFLECTION MEASUREMENT

Example: 20 dB Attenuator

• Setup

• Calibration

• Measurement

SETUP 

• Reset With the DEFAULT PA-
RAMETERS Key

• Set the Start Frequency to 1 GHz

• Set the Stop Frequency to 18 GHz

CALIBRATION 

• BEGIN CAL Key

• REFLECTION ONLY

MEASUREMENT 

• Select Log Magnitude Display

• Install DUT

• Autoscale

• Set Marker 1 to Max, Marker 2 to
Min

TRANSMISSION
MEASUREMENTS AND REFLECTION
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1RZ�OHW�XV�SHUIRUP�D�WUDQVPLVVLRQ�PHDVXUHPHQW�RQ
WKH�VDPH����G%�DWWHQXDWRU�RYHU�WKH�VDPH�IUHTXHQF\
UDQJH��:H�ZLOO�IROORZ�WKH�VDPH�VWHSV�DV�EHIRUH��EXW
WKLV�WLPH�ZH�ZLOO�XVH�DGGLWLRQDO�IHDWXUHV�

2QFH�DJDLQ��UHVHW�WKH�V\VWHP�XVLQJ�WKH�DEFAULT PA-
RAMETERS�NH\�

,Q�WKLV�FDOLEUDWLRQ�ZH�ZLOO�VHOHFW�WKH�1�'LVFUHWH
)UHTXHQFLHV�PHQX�RSWLRQ�DQG�VWHS�DOO�IUHTXHQFLHV�LQ
LQFUHPHQWV�RI����0+]�

:KHQ�WKH�FDOLEUDWLRQ�LV�FRPSOHWH��&KDQQHO���ZLOO�GLV�
SOD\�§6���)25:$5'�75$160,66,21�:,7+�/2*
0$*1,78'(�$1'�3+$6(�¨�<RX�FDQ�XVH�0DUNHUV
��DQG���WR�ILQG�WKH�PD[LPXP�DQG�PLQLPXP�YDOXHV
RI�WKH�DWWHQXDWRUV�LQVHUWLRQ�ORVV��

TRANSMISSION MEASUREMENT

Example: 20 dB Attenuator

• Setup

• Calibration

• Measurement

SETUP 

• Use Default Parameter Settings

CALIBRATION 

• BEGIN CAL Key

• Frequency Response (Transmis-
sion Response Only)

TRANSMISSION
MEASUREMENTS AND REFLECTION
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��� LOW LEVEL AND GAIN
MEASUREMENTS

7KLV�GLVFXVVLRQ�SURYLGHV�PHWKRGV�DQG�WHFKQLTXHV�IRU�PDNLQJ�JDLQ�DQG
ORZ�VLJQDO�OHYHO�PHDVXUHPHQWV��,W�LV�GLYLGHG�LQWR����%�V\VWHP�FRQVLG�
HUDWLRQV�DQG�WHVW�GHYLFH�FRQVLGHUDWLRQV�

���%�6\VWHP
&RQVLGHUD�
WLRQV

7KH����%�V\VWHP�LV�OLPLWHG�LQ�LWV�DELOLW\�WR�WHVW
ORZ�VLJQDO�OHYHOV�E\�LWV�G\QDPLF�UDQJH�DQG�ORZ
VLJQDO�WR�QRLVH�SRZHU�UDWLR��)LUVW�ZH�ZLOO�GLVFXVV�UH�
FHLYHU�G\QDPLF�UDQJH��ZKLFK�LV�WKH�GLIIHUHQFH�EH�
WZHHQ�WKH�PD[LPXP�DQG�PLQLPXP�DFFHSWDEOH
VLJQDO�OHYHOV��5HFHLYHU�'\QDPLF�5DQJH� �3PD[�¥
3PLQ��

5HFHLYHU�'\QDPLF�5DQJH
7KH�G\QDPLF�UDQJH�RI�WKH����%�LV�OLPLWHG�E\�WKH
����G%�FRPSUHVVLRQ�OHYHO�RI�WKH�VDPSOHUV�DW�KLJK�VLJ�
QDO�OHYHOV��,W�LV�IXUWKHU�OLPLWHG�DW�ORZ�VLJQDO�OHYHOV�E\
OHDNDJH�VLJQDOV�DQG�QRLVH�

)LJXUH�����VKRZV�WKH�GHWHFWHG�RXWSXW�VLJQDO�DV�D
IXQFWLRQ�RI�WKH�SRZHU�OHYHO�DW�WKH�VDPSOHU��7KH����
G%�FRPSUHVVLRQ�OHYHO�LV�RQ�WKH�RUGHU�RI�¥���G%P�
7KH����%�LV�GHVLJQHG�VXFK�WKDW�DOO�RWKHU�FRQYHUVLRQV
FRPSUHVV�DW�D�PXFK�JUHDWHU�OHYHO��ZKLFK�OHDYHV�WKH
VDPSOHUV�DV�WKH�PDLQ�VRXUFH�RI�QRQOLQHDULW\�

7KH�VPDOO�VLJQDO�UHVSRQVH�LV�OLPLWHG�E\�HUURUV�GXH�WR
QRLVH�DQG�OHDNDJH�VLJQDOV��7KH�OHDNDJH�VLJQDOV�DUH
ERWK�IURP�ZLWKLQ�WKH����%�DQG�DW�WKH�GHYLFH�XQGHU�
WHVW��'87��FRQQHFWRUV��

-10

DETECTED
POWER OUTPUT

(dBm)

POWER LEVEL AT INPUT TO SAMPLER
(dBm)

0.1 dB COMPRESSION

-10

COMPRESSION LEVEL

)LJXUH����� &RPSUHVVLRQ�DW�����G%

DYNAMIC RANGE LIMITS

• High Level Accuracy Limited by
the Compression of the Re-
ceiver

• Low Level Accuracy Limited by
Noise and Leakage SIgnals

LOW LEVEL
MEASUREMENTS AND GAIN

9-12 360B OM



7KH�GHWHFWHG�VLJQDO�LV�WKH�YHFWRU�VXP�RI�WKH�GHVLUHG
VLJQDOV��WKH�QRLVH�VLJQDOV��DQG�WKH�OHDNDJH�VLJQDOV�
7KHVH�VLJQDOV�LQWURGXFH�DQ�HUURU�RU�XQFHUWDLQW\��)LJ�
XUH������

6RPH�RI�WKH�SRVVLEOH�OHDNDJH�SDWKV�IRU�WKH����%�DUH
WKH�WUDQVIHU�VZLWFK��WKH�IUHTXHQF\�FRQYHUVLRQ�PRG�
XOH��DQG�OHDNDJH�IURP�WKH�'87��7KH�V\VWHP�OLPLWV
WKHVH�OHDNDJHV�WR�JUHDWHU�WKDQ�����G%��7KH����WHUP
HUURU�FRUUHFWLRQ�FDQ�UHGXFH�WKLV�OHDNDJH�WR�EHWWHU
WKDQ�����G%�DW����*+]�DQG����G%�DW����*+]�

7KH�'87�FRQQHFWRUV�VKRXOG�KDYH�LQWHUQDOO\�FDSWL�
YDWHG�FHQWHU�SLQV��7KRVH�FRQQHFWRUV�ZKLFK�XVH�H[WHU�
QDO�SLQV�WR�FDSWLYDWH�WKH�FHQWHU�FRQGXFWRU�VKRXOG
KDYH�VLOYHU�ORDGHG�HSR[\�RQ�WKH�SLQV�WR�UHGXFH�UDGLD�
WLRQ�WR�EHWWHU�WKDQ����G%��

6LJQDO�WR�1RLVH�3RZHU�5DWLR
7KH�VLJQDO�WR�QRLVH�SRZHU�UDWLR�IRU�HDFK�RI�WKH�WHVW�RU
UHIHUHQFH�FKDQQHOV�LV�DV�VKRZQ��7KH�§VLJQDO�SRZHU¨
LV�WKH�SRZHU�OHYHO�RI�WKH�������N+]�,)�VLJQDO�DW�WKH
LQWHUQDO�V\QFKURQRXV�GHWHFWRUV��DQG�WKH�§QRLVH
SRZHU¨�LV�WKH�WRWDO�SRZHU�FRQWDLQHG�ZLWKLQ�WKH�EDQG�
ZLGWK�RI�WKH�EDQGSDVV�ILOWHU�DW�������N+]��

DETECTED OUTPUT SIGNAL
UNCERTAINTY

NOISE SIGNAL

ACTUAL SIGNAL

REAL

MEASURED
SIGNAL

LEAKAGE OR
FALSE SIGNAL

I
M
A
G
I
N
A
R
Y PHASE ERROR

)LJXUH����� $PSOLWXGH�DQG�3KDVH�8QFHUWDLQW\

LEAKAGE PATHS

• Transfer Switch (120 db)

• Frequency Conversion Module

• DUT Leakage

DUT LEAKAGE

• Should Be Greater Than 90 dB
to Assure Accurate Measure-
ments

Signal To Noise

S/N Ratio For Test or Reference Channel

SN  =  
SignalPower(dBm)
NoisePower(dBm)

 

LOW LEVEL
MEASUREMENTS AND GAIN
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7KH�XQFHUWDLQW\��RU�HUURU��LQ�D�PHDVXUHPHQW�LV�D
IXQFWLRQ�RI�WKH�DPSOLWXGH�RI�OHDNDJH�VLJQDOV�DQG�RI
WKH�QRLVH�OHYHO��7KH�XQFHUWDLQW\�LQ�WKH�PHDVXUHPHQW
RI�PDJQLWXGH�DQG�SKDVH�RI�WKH�V�SDUDPHWHUV�DUH�FDO�
FXODEOH�DQG�VKRZQ�EHORZ�LQ�)LJXUHV�����DQG������

100.0

10.0

1.0

.1

.01

.001

.0001

0 10 20 30 40 50 60

MAXIMUM
UNCERTAINTY

(dBm)

SIGNAL/NOISE RATIO
(dB)

MAX UNCERTAINTY FOR MAGNITUDE
AS A FUNCTION OF S/N RATIO

)LJXUH����� 7KH�(IIHFW�RI�6�1�5DWLR�2Q��0DJQLWXGH
0HDVXUHPHQWV��1RLVH�2QO\�

100.0

.1

0 10 20 30 40 50 60

SIGNAL/NOISE RATIO
(dB)

10.0

1.0

MAXIMUM
UNCERTAINTY

(DEGREES)

MAX UNCERTAINTY FOR PHASE
AS A FUNCTION OF S/N RATIO

)LJXUH������ 7KH�(IIHFW�RI�6�1�5DWLR�2Q�3KDVH
0HDVXUHPHQWV��1RLVH�2QO\�

LOW LEVEL
MEASUREMENTS AND GAIN

9-14 360B OM



7KH�PRVW�GLIILFXOW�W\SHV�RI�PHDVXUHPHQWV�DUH�WKRVH
WKDW�H[HUFLVH�WKH�IXOO�G\QDPLF�UDQJH�RI�WKH����%�
VXFK�DV�ILOWHUV��)LJXUH��������)LOWHU�PHDVXUHPHQWV
DUH�H[DPSOHV�RI�ZKHUH�RQH�PXVW�REVHUYH�ERWK�ORZ�LQ�
VHUWLRQ�ORVV��LQ�WKH�SDVVEDQG��DQG�KLJK�DWWHQXDWLRQ
�LQ�WKH�VWRS�EDQG���

7KHUH�DUH�WZR�WHFKQLTXHV�WKDW�\RX�FDQ�XVH�WR�RSWL�
PL]H�WKH�VLJQDO�WR�QRLVH�UDWLR��7KH\�DUH�����PD[LPL]�
LQJ�WKH�5)�VLJQDO�OHYHO�DQG�����XVLQJ�VLJQDO
HQKDQFHPHQW�

7R�PD[LPL]H�WKH�5)�VLJQDO�OHYHO��XVH�WKH�GHIDXOW�VHW�
WLQJV�RI�WKH�VLJQDO�VRXUFH��7KH����66���RU����GH�
IDXOWV�WR����G%P¦D�SRZHU�OHYHO�WKDW�ERWK
PD[LPL]HV�G\QDPLF�UDQJH�DQG�RSWLPL]HV�OLQHDULW\��

7KH����%�SURYLGHV�WZR�HQKDQFHPHQWV�IRU�LPSURYLQJ
WKH�VLJQDO�WR�QRLVH�UDWLR��,)�EDQGZLGWK�UHGXFWLRQ
DQG�DYHUDJLQJ�

5HGXFLQJ�WKH�,)�EDQGZLGWK�LV�D�SULPDU\�PHWKRG�IRU
HQKDQFLQJ�DFFXUDF\��7KH����%�KDV�D�FKRLFH�RI�WKUHH
EDQGZLGWKV�DYDLODEOH�IURP�WKH�IURQW�SDQHO��1RUPDO
����N+]���5HGXFHG����N+]���DQG�0LQLPXP������+]��
7KH�QRLVH�OHYHO�VKRXOG�GHFUHDVH�E\�D�IDFWRU�HTXDO�WR
WKH�VTXDUH�URRW�RI�WKH�,)�EDQGZLGWK��8VLQJ�,)�%DQG�
ZLGWK�UHGXFWLRQ�PDNHV�IRU�IDVWHU�PHDVXUHPHQWV
WKDQ�ZLWK�WKH�XVH�RI�DQ�HTXLYDOHQW�DPRXQW�RI�DYHUDJ�
LQJ�

PASS BAND
<1 dB

FREQUENCY

dB

BANDPASS FILTER

0dB

STOP BAND
>50 dB

S 21

)LJXUH������ )LOWHU�0HDVXUHPHQWV

TECHNIQUES TO MAXIMIZE THE S/N
RATIO

• Maximize RF Signal Level

• Signal Enhancement

MAXIMIZE RF SIGNAL LEVEL

• Maximum Dynamic Range

• Optimum Linearity

ENHANCEMENTS 

• IF Bandwidth Reduction

• Averaging

IF BANDWIDTH REDUCTION

• Three Bandwidths Available

• Noise is Decreased

• Faster Than Averaging

LOW LEVEL
MEASUREMENTS AND GAIN
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$YHUDJLQJ�LV�DQRWKHU�ZD\�WR�LPSURYH�DFFXUDF\��7KH
LPSURYHPHQW�LV�SURSRUWLRQDO�WR�WKH�VTXDUH�URRW�RI
WKH�QXPEHU�RI�DYHUDJHV��7KH�LPSURYHPHQW�IURP�DYHU�
DJLQJ��KRZHYHU��FRPHV�DW�WKH�H[SHQVH�RI�LQFUHDVHG
VZHHS�WLPH�

)LJXUH������VKRZV�WKH�PHDVXUHG�UHGXFWLRQ�LQ�QRLVH
GXH�WR�EDQGZLGWK�DQG�DYHUDJLQJ�

)RU�D�JLYHQ�EDQGZLGWK�DQG�QXPEHU�RI�DYHUDJHV��7D�
EOH�����VWDWHV�WKH�VLJQDO�WR�QRLVH�UDWLR�LPSURYHPHQW
DQG�UHODWLYH�WLPH�IDFWRU�UHTXLUHG�IRU�WKH�PHDVXUH�
PHQW��([DPSOH��8VLQJ���N+]�%:�UHGXFWLRQ�DQG���
DYHUDJHV��\RX�ZRXOG�LQFUHDVH�WKH�VLJQDO�WR�QRLVH�UD�
WLR�E\�����G%�EXW�ZRXOG�OHQJWKHQ�WKH�WLPH�UHTXLUHG
IRU�WKH�PHDVXUHPHQW�E\�D�IDFWRU�RI������7KLV�H[DPSOH
DVVXPHV�D�FRQVWDQW�VLJQDO�SRZHU�

MEASUREMENTS ON A 70 dB ATTENUATOR
ALL DATA NORMALIZED TO

A 1 kHz IF BANDWIDTH AND 1 AVERAGE

RELATIVE
NOISE (dB)

NUMBER OF AVERAGES

7.0

3.5

1.4

.35

.14

1 2 5 10 20 50 100 200 500

10 KHz (IF BW)

1 KHz

100 Hz

.7

)LJXUH������ 5HGXFWLRQ�LQ�1RLVH�8VLQJ�$YHUDJLQJ

AVERAGING

• Up to 4096 Averages

• Reduces Noise

• Increases Sweep Time

LOW LEVEL
MEASUREMENTS AND GAIN
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7HVW�'HYLFH
�'87��&RQ�
VLGHUDWLRQV

,Q�RUGHU�WR�WHVW�D�GHYLFH��WKH��UHTXLUHG�LQSXW�5)�OHYHO
DQG�WKH�H[SHFWHG�GHYLFH�RXWSXW�5)�OHYHO�PXVW�EH�GH�
WHUPLQHG�

7KH�5)�OHYHO�DW�3RUW���PXVW�EH�VHW�IRU�WKH�GHYLFH�LQ�
SXW�5)�SRZHU�OHYHO�UHTXLUHG��7KH�SRZHU�OHYHO�DW�3RUW
��LV�DERXW����G%�OHVV�WKDQ�WKH�5)�VRXUFH�SRZHU�OHYHO�
RU�DERXW�¥���G%P��$WWHQXDWLRQ�FDQ�EH�DGGHG�LQ
VWHSV�RI����G%�XS�WR����G%�XVLQJ�WKH�EXLOW�LQ�VRXUFH
DWWHQXDWRU�LQ�WKH�0RGHOV�����$������$��DQG�����$
$FWLYH�'HYLFH�7HVW�6HWV�

7KH�5)�OHYHO�LQWR�3RUW���VKRXOG�EH�NHSW�WR�¥���G%P
RU�OHVV�WR�HQVXUH�RSWLPXP�OLQHDULW\�DQG�WR�SURWHFW�LQ�
WHUQDO�FRPSRQHQWV�IURP�GDPDJH��7KH�QHYHU�WR�H[�
FHHG�5)�OHYHO�LQWR�HLWKHU�3RUW���RU�3RUW���LV�����G%P�
<RX�FDQ�DGG�XS�WR����G%�RI�DWWHQXDWLRQ��LQ����G%
VWHSV��LQWR�3RUW���XVLQJ�WKH�EXLOW�LQ�WHVW�DWWHQXDWRU
LQ�WKH�DFWLYH�GHYLFH�WHVW�VHWV�

,I�\RX�DUH�XVLQJ�D�WHVW�VHW�WKDW�GRHV�QRW�KDYH�EXLOW�LQ
DWWHQXDWRUV��\RX�VKRXOG�XVH�H[WHUQDO�DWWHQXDWRUV�RQ
3RUW���DQG�3RUW���DV�QHHGHG��+RZHYHU��WKH�XVH�RI�H[�
WHUQDO�DWWHQXDWRUV�LQYDOLGDWHV�LQSXW�DQG�RXWSXW
PDWFK�PHDVXUHPHQWV��ZKHUHDV��WKH�EXLOW�LQ
DWWHQXDWRUV�DUH�FRPSHQVDWHG�E\�WKH�FDOLEUDWLRQ�DQG
GR�QRW�DIIHFW�UHIOHFWLRQ�PHDVXUHPHQWV�

IF BW 
Reduction

Number of
Averages

*S/N Ratio
Improvement

(dB)

Relative
Time Factor

10 kHz 1
10
100
500

0
5.3
9.0
11.0

1
2.8
12.5
59.5

1 kHz 1
10
100
500

2.4
7.6
10.1
11.6

1.6
4.3
12.6
61.0

0.1 kHz 1
10
100
500

7.8
9.4
10.5
11.6

6.2
8.0
13.0
62.2

* Assumes a constant signal power

7DEOH����� &RPSDULVRQV�RI�6LJQDO�WR�1RLVH�(QKDQFHPHQW
2SWLRQV¦��&KDQQHO������3RLQWV�

PORT 1 RF OUTPUT LEVEL

• –10 dBm

• Can Add Up to 70db Attenu-
ation in 10 dB Steps 

PORT 2 RF INPUT LEVEL

• –10 dBm Maximum

• Can Add Up to 40 dB Attenu-
ation in 10 dB Steps

EXTERNAL ATTENUATORS

• Use Only if Internal Attenuator
Is Not Available—They Invali-
date DUT Match Data

LOW LEVEL
MEASUREMENTS AND GAIN
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%HIRUH�FDOLEUDWLRQ��HQVXUH�WKDW�WKH�WHVW�VHWXS�LV
FRUUHFW�E\�VHWWLQJ�WKH�SRZHU�OHYHO�DQG�DGGLQJ
DWWHQXDWLRQ�DV�QHHGHG�

7KH����%�XVHV�HQKDQFHPHQWV�LQ�WKH�FDOLEUDWLRQ�WR
HQVXUH�D�ZLGH�G\QDPLF�UDQJH��,W�DXWRPDWLFDOO\�VH�
OHFWV�WKH�REDUCED�,)�EDQGZLGWK�IURQW�SDQHO
VHWWLQJ�DQG�YDULHV�WKH�QXPEHU�RI�DYHUDJHV�ZLWK�WKH
FDOLEUDWLRQ�GHYLFH��7HUPLQDWLRQV�UHTXLUH�WKH�PRVW�DY�
HUDJHV�

,I�GHVLUHG��WKH�,)�EDQGZLGWK�DQG�QXPEHU�RI�DYHUDJHV
FDQ�EH�VSHFLILHG�IRU�WKH�FDOLEUDWLRQ�PHDVXUHPHQWV�
8VLQJ�����DYHUDJHV��$9*� ������DSSHDUV�WR�EH
VXIILFLHQW�IRU�PRVW�PHDVXUHPHQWV�

7R�REWDLQ�WKH�PD[LPXP�SHUIRUPDQFH�IURP�WKH����%
IRU�PHDVXUHPHQWV�RI�DWWHQXDWLRQ��\RX�FDQ�XVH�WKH�FD�
SDELOLW\�RI�WKH�1�GLVFUHWH�IUHTXHQF\�FDOLEUDWLRQ�WR
VSRW�FKHFN�PHDVXUHPHQWV�LQ�WKH�IUHTXHQF\�EDQG�RI
LQWHUHVW�

7KH�PHDVXUHPHQW�SURFHGXUH�LV�VWUDLJKW�IRUZDUG��DV
VKRZQ�EHORZ�

CALIBRATION

• Set Desired RF Signal Level

• Include Attenuation As Needed

CALIBRATION

• IF Bandwidth REDUCED Set-
ting

• Number of Averages Varies
With Calibration Device Meas-
ured

CALIBRATION

• Can Select the Desired IF
Bandwidth and Averaging

TO MEASURE HIGH ATTENUATION

• 10 dBm Source Power

• 100 Averages in Calibration

• 100 Averages in Measurement

LOW LEVEL
MEASUREMENTS AND GAIN
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:LGH�'\QDPLF�5DQJH�'HYLFH���)LOWHU
6LQFH�\RX�GR�ERWK�ORZ�LQVHUWLRQ�ORVV�DQG�KLJK�
DWWHQXDWLRQ�PHDVXUHPHQWV�VLPXOWDQHRXVO\��XVH�WKH
PD[LPXP�5)�VLJQDO�OHYHO�DQG�QR�DWWHQXDWLRQ�
6HOHFWLQJ�WKH�REDUCED�,)�%:�VHWWLQJ�DQG�����DYHU�
DJHV�ZLOO�OLNHO\�VXIILFH�IRU�WKLV�NLQG�RI�PHDVXUHPHQW�

+LJK�*DLQ�'HYLFH���)(7
7KLV�GHYLFH�KDV�D�W\SLFDO����G%�JDLQ�DQG�UHTXLUHV�DQ
LQSXW�OHYHO�RI�DERXW�¥���G%P��6HW�WKH�3RUW���6RXUFH
$WWHQXDWRU�WR����G%��6LQFH�WKH�GHYLFH�5)�RXWSXW
OHYHO�LV�¥���G%P��¥���G%P������G%>JDLQ@� �¥��
G%P��QR�DWWHQXDWLRQ�LV�QHHGHG�DW�3RUW���

0HGLXP�3RZHU�'HYLFH���$PSOLILHU
0HDVXUH�WKH�VPDOO�VLJQDO�SDUDPHWHUV�RI�D����G%�JDLQ
GHYLFH�WKDW�UHTXLUHV�DQ�LQSXW�SRZHU�OHYHO�RI�¥��
G%P��+HUH��3RUW���ZLOO�KDYH�QR�DWWHQXDWLRQ��7KH�GH�
YLFH�5)�RXWSXW�OHYHO�LV�¥���G%P��7KLV�OHYHO�HTXDOV��
G%P��¥���G%P������G%>JDLQ@� ���G%P��LQWR�3RUW��
DQG�ZLOO�FDXVH�FRPSUHVVLRQ�LQ�WKH�PHDVXUHPHQW��$W
OHDVW����G%�RI�WHVW�DWWHQXDWLRQ�ZLOO�EH�QHHGHG�DW�3RUW
���ZKLFK�ZLOO�UHGXFH�WKH�3RUW���5)�OHYHO�WR�¥���G%�

MEASUREMENT PROCEDURE

• Determine DUT I/O RF Levels

• Set Source RF Level

• Set Port 1 Source Attenuator
and Port 2 Test Attenuator

EXAMPLE - FILTER

• No Attenuator Needed

• IF Bandwidth “REDUCED” and 
100 Averages

EXAMPLE - FET

• Set Port 1 Source Attenuator to
20 dB

• No Port 2 Attenuator Is Needed

• Calibrate

• Use IF Bandwidth and Averag-
ing As Desired

EXAMPLE - AMPLIFIER

• No Port 1 Attenuator

• Port 2 Test Attenuator to 10dB

LOW LEVEL
MEASUREMENTS AND GAIN
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��� GROUP DELAY
MEASUREMENTS

*URXS�GHOD\�LV�WKH�PHDVXUH�RI�WUDQVLW�WLPH�WKURXJK�D�GHYLFH�DW�D�SDU�
WLFXODU�IUHTXHQF\��,GHDOO\��ZH�ZDQW�WR�PHDVXUH�D�FRQVWDQW¦RU�UHOD�
WLYHO\�FRQVWDQW¦WUDQVLW�WLPH�RYHU�IUHTXHQF\��7KH�WRS�ZDYHIRUP�VKRZQ
LQ�)LJXUH������LV�PHDVXUHG�DW�RQH�IUHTXHQF\��7KH�ERWWRP�ZDYHIRUP�LV
LGHQWLFDO�WR�WKH�ILUVW��VLPSO\�GHOD\HG�LQ�WLPH�

5HIHUULQJ�WR�)LJXUH�������WKH�ILUVW�ZDYHIRUP�VKRZQ�LV�WKH�RULJLQDO�ZDYH�
IRUP��,W�LV�PDGH�XS�RI�PDQ\�IUHTXHQF\�FRPSRQHQWV��$IWHU�WUDYHOLQJ
WKURXJK�D�GHYLFH�WKH�VLJQDO�LV�GHOD\HG�LQ�WLPH��6RPH�IUHTXHQFLHV�DUH�GH�
OD\HG�PRUH�WKDQ�RWKHUV�DQG�WKXV�RXU�ZDYHIRUP�GRHV�QRW�KDYH�H[DFWO\
WKH�VDPH�VKDSH�DV�EHIRUH�

:KHQ�GHOD\�LV�QRQOLQHDU��DV�VKRZQ�DERYH��GLVWRUWLRQ�RFFXUV��%\�PHDVXU�
LQJ�JURXS�GHOD\�ZLWK�D�QHWZRUN�DQDO\]HU�\RX�FDQ�FKDUDFWHUL]H�WKH�GLV�
WRUWLRQ�WKDW�RFFXUV�IURP�D�VLJQDO�WUDYHOLQJ�WKURXJK�\RXU�WHVW�GHYLFH�

MAGNITUDE

TIMEt 0 t 1

)LJXUH�������7ZR�:DYHIRUPV�'HOD\HG�LQ�7LPH�

INPUT

OUTPUT

MAGNITUDE

TIME

)LJXUH�������:DYHIRUP�ZLWK�)UHTXHQF\�'LIIHUHQFHV
NONLINEAR DELAY = DISTORTION

GROUP
MEASUREMENTS DELAY
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:KHQ�GHVLJQLQJ�FRPSRQHQWV�LW�LV�LPSRUWDQW�WR�PHDVXUH�JURXS�GHOD\�VR
WKDW�\RX�FDQ�FRPSHQVDWH�IRU�DQ\�GLVWRUWLRQ�FDXVHG�E\�WKH�FRPSRQHQW�
<RX�PD\�EH�DEOH�WR�WXQH�WKH�GHYLFH�VR�DV�WR�RSWLPL]H�WKH�SHUIRUPDQFH
RI�JURXS�GHOD\�RYHU�WKH�IUHTXHQF\�UDQJH�RI�LQWHUHVW��2XWVLGH�RI�WKH
VSHFLILHG�IUHTXHQF\�UDQJH��WKH�JURXS�GHOD\�PD\�RU�PD\�QRW�EH�OLQHDU�

6R�KRZ�LV�JURXS�GHOD\�PHDVXUHG"�6LJQDOV�WUDYHO�WRR�IDVW�WR�HQDEOH�PHDV�
XULQJ�WKH�LQSXW�DQG�RXWSXW�WLPHV�RI�HDFK�IUHTXHQF\�FRPSRQHQW��&RQVH�
TXHQWO\��ZH�PXVW�XVH�PDWKHPDWLFDO�FDOFXODWLRQV�WR�GHULYH�WKH�JURXS�GH�
OD\�IURP�WKH�SKDVH�VORSH�

*URXS�GHOD\�LV�PDWKHPDWLFDOO\�UHSUHVHQWHG�E\�WKH�IROORZLQJ�HTXDWLRQV��

�������������������τ��=��−
−Gθ
Gω

��=��
−�
�π

��
Gθ
GI
��=��

−�
���

��
Gθ
GI
��=�� �

�π
��

∆θ
∆I

:KDW�WKLV�HTXDWLRQ�VKRZV�LV�WKDW�JURXS�GHOD\�LV�D�PHDVXUH�RI�WKH
FKDQJH�LQ�SKDVH�ZLWK�UHODWLRQ�WR�WKH�FKDQJH�LQ�IUHTXHQF\�

7KH�FKDQJH�LQ�IUHTXHQF\�LV�UHIHUUHG�WR�DV�DQ�DSHUWXUH�

�������������������∆I��=��$SHUWXUH

7R�PHDVXUH�JURXS�GHOD\�WKH�IUHTXHQF\�DSHUWXUH�PXVW�EH�VHOHFWHG��'H�
SHQGLQJ�RQ�WKH�VL]H�RI�DSHUWXUH��GLIIHUHQW�OHYHOV�RI�SUHFLVLRQ�FDQ�UHVXOW
IRU�WKH�PHDVXUHPHQW�RI�JURXS�GHOD\�

��������������������$SHUWXUH��=�� )UHTXHQF\��5DQJH
���2I��'DWD��3RLQWV

$�ZLGH�DSHUWXUH�UHVXOWV�LQ�D�ORVV�RI�ILQH�JUDLQ�YDULDWLRQV�EXW�JLYHV�PRUH
VHQVLWLYLW\�LQ�WKH�PHDVXUHPHQW�RI�WLPH�GHOD\��$�VPDOO�DSHUWXUH�JLYHV
EHWWHU�IUHTXHQF\�UHVROXWLRQ��EXW�DW�WKH�FRVW�RI�ORVW�VHQVLWLYLW\��7KXV��IRU
DQ\�FRPSDULVRQ�RI�JURXS�GHOD\�GDWD�\RX�PXVW�NQRZ�WKH�DSHUWXUH�XVHG
WR�PDNH�WKH�PHDVXUHPHQW��)LJXUH�������

GROUP DELAY

• Measure During Design

• Avoid Distortion Later

GROUP DELAY

• Measure During Test

• Optimize Performance

HOW IS GROUP DELAY MEASURED

Mathematical Representation of
the Phase Slope

MAGNITUDE

APERTURE TOO WIDE

APERTURE TOO NARROW

FREQUENCY

)LJXUH�������:DYHIRUPV�:LWK�$SHUWXUH�'LIIHUHQFHV

GROUP
MEASUREMENTS DELAY
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/HW�XV�WDNH�D�ORRN�DW�D�JURXS�GHOD\�PHDVXUHPHQW�PDGH�RQ�WKH�$1�
5,768����%�9HFWRU�1HWZRUN�$QDO\]HU��*URXS�GHOD\��DV�D�PHDVXUH�
PHQW�RSWLRQ��FDQ�EH�IRXQG�LQ�WKH�*UDSK�7\SH�PHQX��$IWHU�VHOHFWLQJ�WKH
RSWLRQ��WKH����%�GLVSOD\V�WKH�GDWD�LQ�D�WLPH�YV�IUHTXHQF\�JUDSK��RU�WR
EH�PRUH�H[DFW��D�JURXS�GHOD\�YV�IUHTXHQF\�JUDSK��)LJXUH�������

7KH����%�DXWRPDWLFDOO\�VHOHFWV�WKH�IUHTXHQF\�VSDFLQJ�EHWZHHQ�GDWD
SRLQWV¦WKDW�LV��WKH�DSHUWXUH��1RWLFH�WKDW�WKLV�YDOXH�LV�GLVSOD\HG�RQ�WKH
VFUHHQ�ZLWK�WKH�PHDVXUHPHQW��)LJXUH�������

S21 FORWARD TRANSMISSION

GROUP DELAY REF=1.000nS 600.000pS/DIV

PRESS    ENTER   
   TO SELECT

MORE

GROUP DELAY

SWR

SELECT
GRAPH TYPE

LOG MAGNITUDE

LOG MAGNITUDE
AND PHASE

SMITH CHART
(IMPEDANCES)

PHASE

9.00003.0000 GHz

360 GROUP DELAY MEASUREMENT

)LJXUH�������*URXS�'HOD\�YV�)UHTXHQF\�*UDSK

S21 FORWARD TRANSMISSION

GROUP DELAY REF=1.000nS 600.000pS/DIV

9.00003.0000 GHz

SET SCALING
OR PRESS

AUTOSCALE

-GROUP DELAY-

RESOLUTION
600.000 ps/

REF VALUE
      1.000 nS

REFERENCE
LINE

APERTURE
   0.0 PERCENT
OF SWEEP
   O.0360 GHz

 360 GROUP DELAY MEASUREMENT

)LJXUH�������*URXS�'HOD\�6FUHHQ�6KRZLQJ�$SHUWXUH

GROUP
MEASUREMENTS DELAY
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7KH�DSHUWXUH�GHIDXOWV�WR�WKH�VPDOOHVW�VHWWLQJ�IRU�WKH�IUHTXHQF\�UDQJH
DQG�QXPEHU�RI�GDWD�SRLQWV�VHOHFWHG��7KLV�YDOXH�LV�GLVSOD\HG�LQ�WKH�6(7
6&$/,1*�PHQX�ZKHQ�PHDVXULQJ�JURXS�GHOD\��)LJXUH�������

*URXS�GHOD\�DSSOLFDWLRQV�DUH�IRXQG�WKURXJKRXW�WKH�PLFURZDYH�LQGXV�
WU\��DOWKRXJK�WKH�PDMRULW\�RI�VXFK�PHDVXUHPHQWV�DUH�PDGH�LQ�WKH�WHOH�
FRPPXQLFDWLRQV�DUHD�

2QH�RFFXUUHQFH�RI�JURXS�GHOD\�WKDW�\RX�PD\�KDYH�H[SHULHQFHG�LV�ZLWK�D
ORQJ�GLVWDQFH�WHOHSKRQH�FDOO��2FFDVLRQDOO\�D�SKRQH�FDOO�FDQ�EH�GLVWXUE�
LQJ�EHFDXVH�RI�WKH�GHOD\�LQ�WLPH�IURP�ZKHQ�\RX�VSHDN�DQG�ZKHQ�WKH
RWKHU�SHUVRQ�UHVSRQGV��,I�WKHUH�LV�VLPSO\�D�GHOD\��WKHQ�WLPH�GHOD\¦RU
OLQHDU�JURXS�GHOD\¦KDV�RFFXUUHG��%XW�LI�WKH�YRLFHV�DUH�DOVR�GLVWRUWHG�
WKHQ�QRQ�OLQHDU�JURXS�GHOD\�KDV�RFFXUUHG��,W�LV�WKLV�GLVWRUWLRQ�WKDW�ZH
PXVW�DYRLG��:H�FDQ�DYRLG�OLQHDU�JURXS�GHOD\�E\�PHDVXULQJ�JURXS�GHOD\
ERWK�GXULQJ�WKH�GHVLJQ�DQG�GHYHORSPHQW�VWDJHV�DQG�GXULQJ�UHFDOLEUD�
WLRQ�LQ�WKH�ILHOG�

2QH�ILQDO�JURXS�GHOD\�DSSOLFDWLRQ�LV�IRXQG�LQ�WKH�GHYHORSPHQW�RI�FRPSR�
QHQWV��,Q�WKLV�DSSOLFDWLRQ��JURXS�GHOD\�LV�PHDVXUHG�IRU�WKH�WUDQVLW�WLPH
RI�D�VLJQDO�WKURXJK�WKH�GHYLFH��:KHQ�WLPH�LV�RI�WKH�HVVHQFH�LQ�D�IDVW
VZLWFKLQJ�V\VWHP��DV�LQ�D�PRGHUQ�FRPSXWHU��WKH�WUDYHO�WLPH�WKURXJK�D
GHYLFH�LV�FULWLFDO�

S21 FORWARD TRANSMISSION

GROUP DELAY REF=1.000nS 600.000pS/DIV

9.00003.0000 GHz

SET SCALING
OR PRESS

AUTOSCALE

-GROUP DELAY-

RESOLUTION
600.000 ps/

REF VALUE
      1.000 nS

REFERENCE
LINE

APERTURE
   4.0 PERCENT
OF SWEEP
   O.2160 GHz

360 APERTURE

)LJXUH�����������$SHUWXUH

GROUP DELAY APPLICATIONS

• Communications

GROUP
MEASUREMENTS DELAY
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��� ACTIVE DEVICE
MEASUREMENTS

$FWLYH GHYLFHV�DUH�NH\�FRPSRQHQWV�LQ�PLFURZDYH�V\VWHPV��

7KH�PHDVXUHPHQWV�WKDW�DUH�PDGH�RQ�DFWLYH�GHYLFHV�DUH�VLPLODU�WR�WKRVH
PDGH�RQ�SDVVLYH�GHYLFHV�

$FWLYH�GHYLFHV�FRPH�LQ�PDQ\�VKDSHV�DQG�VL]HV��,Q�PRVW�FDVHV�ZH�DUH�JR�
LQJ�WR�KDYH�WR�GHYHORS�D�IL[WXUH�LQ�ZKLFK�WR�PRXQW�WKH�GHYLFH�

$FWLYH�GHYLFHV�UHTXLUH�ELDV�YROWDJHV��DQG�LQ�PDQ\�FDVHV�WKH\�DUH�HDVLO\
GDPDJHG��+LJK�JDLQ�DPSOLILHUV�PD\�VDWXUDWH�ZLWK�LQSXW�VLJQDOV�RI�¥��
G%P��:LWK�DFWLYH�GHYLFHV��ZH�KDYH�D�QHZ�VHW�RI�PHDVXUHPHQW�UHTXLUH�
PHQWV�

$15,768�KDV�GHYHORSHG�WKUHH�PRGHOV�RI�DFWLYH�GHYLFH�WHVW�VHWV��0RG�
HOV�����$������$��DQG�����$��WR�KHOS�\RX�PDNH�WKHVH�W\SHV�RI�PHDVXUH�
PHQWV��7KHVH�WHVW�VHWV�LQFOXGH�WZR����G%�VWHS�DWWHQXDWRUV�XVHG�WR�DG�
MXVW�WKH�WHVW�SRUW�SRZHU�OHYHOV��$�WKLUG����G%�VWHS�DWWHQXDWRU�LV�DOVR
LQFOXGHG�LQ�WKH�IRUZDUG�WUDQVPLVVLRQ�SDWK�WR�DOORZ�PHDVXUHPHQW�RI
KLJK�JDLQ�GHYLFHV�ZLWKRXW�VDFULILFLQJ�UHYHUVH�WUDQVPLVVLRQ�DQG�UHIOHF�
WLRQ�PHDVXUHPHQWV��6����6�����%LDV�WHHV�RQ�HDFK�SRUW�DUH�XVHG�WR�ELDV
WKH�GHYLFH�YLD�WKH�WHVW�SRUW�FHQWHU�FRQGXFWRU��7KLV�DSSURDFK�WR�ELDV�LV
XVHIXO�IRU�WHVWLQJ�WUDQVLVWRUV��KRZHYHU��00,&ªV�XVXDOO\�UHTXLUH�ELDV�LQ�
MHFWLRQ�DW�RWKHU�SRLQWV��)LJXUH�������

7HVW�IL[WXUHV�DUH�QHFHVVDU\�IRU�PRXQWLQJ�WKH�GHYLFH�VR�WKDW�LW�FDQ�EH
PHDVXUHG�LQ�RXU�FRD[LDO��RU�ZDYHJXLGH��PHDVXULQJ�V\VWHP��)LJXUH���
����

ACTIVE DEVICES

• FETs

• Amplifiers

• MMIC’s

COMMON MEASUREMENTS

• S11
 
Input Match

• S21
 
Gain

• S12
 
Reverse Isolation

• S22
 
Output Match

WHAT’S DIFFERENT?

• Connectors

- There May Not Be Any

- Instead You Will See:
 Tabs-Leads-Pads

WHAT’S DIFFERENT?

• Voltage-Bias Requirements

• Signal Level Performance

- Power Output

- Max Input Level

• Non Linear

- Gain Compression

ACTIVE DEVICE TEST SETS
ATTENUATORS

Bias Tees

RF
IN

TEST
PORT

VBIAS

)LJXUH���������%LDV�7HH

ACTIVE
MEASUREMENTS DEVICE
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1RZ�ZH�KDYH�DQ�LQWHUHVWLQJ�VLWXDWLRQ��:KLOH�ZH�FDQ�PHDVXUH�WKH�SHU�
IRUPDQFH�DW�WKH�FRQQHFWRU¦�ZKLFK�LV�WKH�FDOLEUDWLRQ�SODQH¦�ZKDW�ZH
UHDOO\�ZDQW�WR�NQRZ�LV�KRZ�RXU�GHYLFH�SHUIRUPV��)LJXUH�������

<RX�FDQ�FRQVLGHU�WKH�GHYLFH�HPEHGGHG�LQ�WKH�IL[WXUH�DQG�FDQ�PHDVXUH
WKH�6�3DUDPHWHUV�RI�WKH�IL[WXUH�ZLWK�WKH�GHYLFH�LQVWDOOHG�

7KH�PRVW�HOHPHQWDU\�VLWXDWLRQ�LV�D�V\VWHP�LQ�ZKLFK�WKH�WHVW�IL[WXUH�LV
HOHFWULFDOO\�LGHDO�RU�WUDQVSDUHQW��,Q�WKLV�FDVH�WKH�VROXWLRQ�LV�VLPSOH¦
PHUHO\�PRYH�WKH�UHIHUHQFH�SODQH�RXW�WR�WKH�GHYLFH��)LJXUH�������

)LJXUH���������$FWLYH�'HYLFH�7HVW�)L[WXUH

FET

GPC-7

S11
M

GPC-7

S11

)LJXUH���������7HVW�'HYLFH��:KDW�,W�/RRNV�/LNH

DE-EMBEDDING

Remove or “De-embed” The
Effects of the Fixture

ACTIVE
MEASUREMENTS DEVICE
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,Q�VRPH�FDVHV¦GHSHQGLQJ�RQ�WKH�IL[WXUH�RU�WKH�GHYLFH�EHLQJ�PHDV�
XUHG¦WKLV�LV�VDWLVIDFWRU\��%XW�ZKHQ�LW�LV�QRW��ZH�QHHG�WR�HPSOR\�RWKHU
WHFKQLTXHV�

2QH�RI�WKH�UHDVRQV�WKDW�PRYLQJ�WKH�UHIHUHQFH�SODQH�RXW�WR�WKH�GHYLFH
GRHV�QRW�DOZD\V�ZRUN��LV�WKDW�WKH�WHVW�IL[WXUH�LQFOXGHV�D�WUDQVLWLRQ�IURP
FRD[�WR�D�VWUXFWXUH�VXFK�DV�PLFURVWULS��FR�SODQHU�ZDYHJXLGH��RU
VWULSOLQH��)LJXUH��������

(QJLQHHUV�KDYH�FRPH�WR�JULSV�ZLWK�WKH�JHQHUDO�SUREOHP��+RZHYHU�
WKHUH�LV�QR�HVWDEOLVKHG�VWDQGDUG�DSSURDFK��7ZR�RI�WKH�PRUH�FRPPRQ�DS�
SURDFKHV�DUH�WR�FDOLEUDWH�WKH�IL[WXUH�DV�D�SDUW�RI�WKH�DQDO\]HU��DQG�WR
FKDUDFWHUL]H�WKH�IL[WXUH�DQG�FRPSXWH�WKH�GHVLUHG�UHVXOW�

GPC-7 DUT

50 OHM LINE

NO LOSS, REFLECTIONLESS

)LJXUH���������6LPSOH�([DPSOH�RI�'H�(PEHGGLQJ

WHAT DO WE DO? 
 TWO APPROACHES ARE COMMON 

• Calibrate the Fixture As
 “Part of the Analyzer” 

• Characterize the Fixture and Com-
pute the Desired Result

GROUND

INPUT

FET

COPLANER
LAUNCHER

INPUT

GROUND

GROUND GROUND

COPLANER
LAUNCHER

ALUMINA
CARRIER

)LJXUH���������&RD[�WR�6XEVWUDWH�7UDQVLWLRQ

ACTIVE
MEASUREMENTS DEVICE
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,Q�WKH�GLVFXVVLRQ�RQ�FDOLEUDWLRQ�ZH�VDZ�WKDW�WKH�FDOLEUDWLRQ�FRPSR�
QHQWV�HVWDEOLVK�WKH�UHIHUHQFH�SODQH�DQG�GHWHUPLQH�WKH�TXDOLW\�RI�WKH
PHDVXUHPHQW��,I�ZH�KDYH�D�JRRG�2SHQ��6KRUW�DQG�=��ORDG�WR�SODFH�DW
WKH�HQG�RI�D�PLFURVWULS�OLQH��ZH�FDQ�FDOLEUDWH�WKH�V\VWHP�DW�WKH�SRLQW�RI
PHDVXUHPHQW�

)LJXUH������VKRZV�VRPH�RI�WKH�VSHFLDO�WHVW�IL[WXUH�FDOLEUDWLRQ�VWDQG�
DUGV�WKDW�DUH�DYDLODEOH�

7KHVH�VSHFLDO�FDOLEUDWLRQ�NLWV�DUH�IDU�IURP�SHUIHFW��EXW�WKH\�DUH�VXSH�
ULRU�WR�RXU�SHUIHFW�WUDQVPLVVLRQ�OLQH�DVVXPSWLRQ�

<RX�PD\�DOVR�KDYH�KHDUG�RI�WKH�SUREH�VWDWLRQV�EXLOW�WR�SHUPLW�RQ�ZDIHU
FDOLEUDWLRQ�PHDVXUHPHQWV��

7KH�2SHQ��6KRUW��WHUPLQDWLRQ�DSSURDFK�SURYLGHV�WKUHH�NQRZQ�VWDQG�
DUGV�WKDW�SHUPLW�WKH�DQDO\]HU�WR�VROYH�IRU�WKUHH�XQNQRZQV��)LJXUH���
�����

APPROACH NUMBER 1
 CALIBRATE THE FIXTURE 

• Special Calibration Devices Re-
quired

THRU LINE

OFFSET SHORT

OPEN

OFFSET SHORT

50 OHM

180/82 - SC 240/52 - SC

240/52 - OC

)LJXUH���������6SHFLDO�7HVW�)L[WXUHV

OPEN CIRCUIT
(IN AIR)

50 OHM
TERMINATION

SHORT
CIRCUIT

PROBE

50OHM
THROUGHLINE

PROBEPROBE

100 OHM
100 OHM

PROBEPROBE

)LJXUH���������6ROYLQJ�IRU�8QNQRZQV

SPECIAL CALIBRATION DEVICES
PROBLEMS 

• Opens Are Difficult-Radiation Ef-
fects

• Good Terminations Are Hard to
Find,
20-30 db Is Often the Best That
We Can Do and This Determines
the “Effective Directivity”

ON-WAFER CALIBRATION 

Calibration Standards Are on a
Wafer

ACTIVE
MEASUREMENTS DEVICE
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�&$87,21�

<RX�VKRXOG�WXUQ�RII�RU�GLVFRQQHFW�WKH�ELDV�VXSSOLHV�GXULQJ
WKH�FDOLEUDWLRQ��VLQFH�\RX�DUH�XVLQJ�D�6KRUW�DV�WKH�FDOLEUDWLRQ
VWDQGDUG�

,W�LV�DOVR�SRVVLEOH�WR�XVH�WKUHH�NQRZQ�LPSHGDQFHV��)RU�LQVWDQFH��D�YDU�
DFWRU�ZLWK�WKUHH�YROWDJHV�DSSOLHG���)LJXUH�������

7KH�VHFRQG�DSSURDFK�LV�WR�PRGHO�WKH�IL[WXUH��0RGHOLQJ�LV�HOHJDQW�EXW�RI
OLPLWHG�XVH�GXH�WR�WKH�QRQ�LGHDO�FKDUDFWHULVWLFV�RI�WKH�IL[WXUH��0RGHOLQJ
FDQ�EH�DFFRPSOLVKHG�LQ�D�&$'�V\VWHP�OLNH�7RXFKVWRQH�RU�&RPSDVV��

,Q�VXPPDU\��WKHUH�DUH�TXLWH�D�YDULHW\�RI�DSSURDFKHV¦DOO�ZLWK�WKHLU
RZQ�FKDUDFWHULVWLF�SLWIDOOV��(QJLQHHUV�WU\�WR�FKRRVH�WKH�PRVW�DSSURSUL�
DWH�WHFKQLTXH�IRU�WKHLU�DSSOLFDWLRQ�

C1

C2

C3

C IS VARIED
BY CHANGING
VOLTAGE

NOT PERFECT EITHER

SPECIAL CALIBRATION KITS

)LJXUH���������7KUHH�.QRZQ�,PSHGDQFHV

APPROACH NUMBER 2
 CHARACTERIZE THE FIXTURE 

• Model

• Measure

• Compute the Desired Result

ACTIVE
MEASUREMENTS DEVICE
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��� DUAL SOURCE
CONTROL 

7KH�'XDO�6RXUFH�&RQWURO�VRIWZDUH�OHWV�WKH����%�LQGHSHQGHQWO\�FRQWURO
WZR�VRXUFHV�DQG�D�UHFHLYHU�GLUHFWO\��ZLWKRXW�WKH�QHHG�IRU�DQ�H[WHUQDO
FRQWUROOHU��8VLQJ�WKLV�VRIWZDUH�DQG�D����%��WZR�$15,768�FRPSDWLEOH
VRXUFHV��DQG�DQ�$15,768���;;$�6HULHV�7HVW�6HW��WKHQ�PL[HUV�
XS�GRZQ�FRQYHUWHUV��DQG�RWKHU�GHYLFHV�UHTXLULQJ�WZR�WRQH�VWLPXOXV�FDQ
EH�WHVWHG��$QWHQQDV�FDQ�EH�WHVWHG�RQ�D�IDU�ILHOG�UDQJH�ZLWK�RQH�VRXUFH
UHPRWH�IURP�WKH����%�

7KH�IUHTXHQF\�UDQJHV�DQG�RXWSXW�SRZHUV�RI�WKH�WZR�VRXUFHV�FDQ�EH
VSHFLILHG��$�IUHTXHQF\�VZHHS�FDQ�FRPSULVH�XS�WR�ILYH�VHSDUDWH�EDQGV�
HDFK�ZLWK�LQGHSHQGHQW�VRXUFH�DQG�UHFHLYHU�VHWWLQJV�IRU�FRQYHQLHQW�WHVW�
LQJ�RI�IUHTXHQF\�WUDQVODWLRQ�GHYLFHV�VXFK�DV�PL[HUV��8S�WR�ILYH�VXE�
EDQGV��KDUPRQLFV��FDQ�EH�WHVWHG�LQ�RQH�VZHHS�

6RPH�W\SLFDO�DSSOLFDWLRQV�RI�WKLV�RSWLRQ�DUH�GHVFULEHG�LQ�WKH�IROORZLQJ
SDUDJUDSKV�

/RQJ
'LVWDQFH
$QWHQQD
0HDVXUHPHQWV

$Q�DSSOLFDWLRQ�RI�DQ�DQWHQQD�PHDVXUHPHQW�XVLQJ
GXDO�VRXUFHV�LV�VKRZQ�LQ�)LJXUH�������7KLV�LV�DQ�H[�
DPSOH�RI�WKH�'XDO�6RXUFH�&RQWURO�VRIWZDUH�FRQWURO�
OLQJ�WZR�IUHTXHQF\�VRXUFHV�DQG�WKH�WHVW�VHW
IUHTXHQF\��

REF
ANTENNA

POSITIONER

MEASUREMENT
TRIGGER

GPIB AND ANALOG

REMOTE TO 20 METERS

360B

REMOTE TO 30 FEET

M2

M1TEST
ANTENNA

TRANSMIT
ANTENNA

POWER
AMPLIFIER
or MULTIPLIER
(optional)

3630A
FREQUENCY
CONVERTER

3670SS69
SYSTEM SOURCE

6700
SWEEP FREQUENCY
SYNTHESIZER

GPIB

REMOTE UP TO 5 MILES

)LJXUH������ /RQJ�'LVWDQFH�$QWHQQD�5DQJH�ZLWK�5HPRWH�0L[HUV

DUAL SOURCE
MEASUREMENTS CONTROL
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7KH�VWLPXOXV�IRU�WKH�WUDQVPLW�DQWHQQD¦ZKLFK�FDQ
EH�XS�WR�ILYH�PLOHV�GLVWDQW�IURP�WKH����%¦LV�DQ�$1�
5,768���;;�VHULHV�6ZHHS�)UHTXHQF\�6\QWKHVL]HU�OR�
FDWHG�DW�WKH�GLVWDQW�WUDQVPLW�DQWHQQD��,W�LV�UHPRWHO\
FRQWUROOHG�E\�WKH�'XDO�6RXUFH�&RQWURO�VRIWZDUH�YLD
WKH�*3,%��,(((�����LQWHUIDFH��EXV�

6LQFH�WKH�VRXUFH�LV�IDU�DZD\�IURP�WKH�WHVW�VHW��D�VDP�
SOH�RI�WKH�VRXUFH�VLJQDO�FDQQRW�EH�XVHG�DV�WKH�UHIHU�
HQFH��,QVWHDG��D�IL[HG�DQWHQQD�ORFDWHG�FORVH�WR�WKH
UHFHLYH�DQWHQQD�LV�XVHG�WR�VXSSO\�WKH�UHIHUHQFH�

7KH�VLJQDO�IURP�WKH�WHVW�DQWHQQD�LV�PL[HG�ZLWK�WKH
VLJQDO�IURP�WKH�ORFDO�RVFLOODWRU�DQG�DSSOLHG�WR�WKH
����$��RU�����$�7HVW�6HW�DV�WKH�WHVW�VLJQDO��,Q�D�VHF�
RQG�PL[HU��WKH�VLJQDO�IURP�WKH�UHIHUHQFH�DQWHQQD�LV
DOVR�PL[HG�ZLWK�WKH�ORFDO�RVFLOODWRU�DQG�DSSOLHG�WR
WKH�WHVW�VHW�DV�WKH�UHIHUHQFH�VLJQDO�

7KH�PL[HUV�DW�WKH�DQWHQQDV�FRQYHUW�WKH�UHIHUHQFH
DQG�WHVW�VLJQDOV�WR�ORZHU�IUHTXHQFLHV��7KLV�DUUDQJH�
PHQW�SURYLGHV�WKH�V\VWHP�ZLWK�D�ORZHU�RYHUDOO�QRLVH
IORRU�WKDQ�D�VDPSOHU�EDVHG�WHVW�VHW��SURYLGLQJ�KLJKHU
G\QDPLF�UDQJH��

7KH����66�6LJQDO�6RXUFH��XVHG�DV�WKH�ORFDO�RVFLOODWRU
IRU�WKH�PL[HUV��LV�FRQWUROOHG�GLUHFWO\�E\�WKH����%�YLD
WKH�*3,%�

7KH�����$��RU�����$�7HVW�6HW�HQDEOHV�WKH�XVHU�WR�GH�
ILQH�WKH�,)�IUHTXHQFLHV��+DUPRQLF�RU�IXQGDPHQWDO
PL[HUV�FDQ�EH�XVHG��DQG�WKH�WHVW�VHW�IUHTXHQF\�FDQ
EH�VHOHFWHG�IRU�RSWLPXP�SHUIRUPDQFH�

6HOHFWLRQ�DQG�SODFHPHQW�RI�WKH�PL[HUV�LV�VLJQLILFDQW
WR�WKH�SHUIRUPDQFH�RI�WKH�V\VWHP��)XQGDPHQWDO�RU
KDUPRQLF�FRQYHUVLRQ�PL[HUV�DUH�DYDLODEOH��:LWK�IXQ�
GDPHQWDO�PL[LQJ��WKH�5)�PL[HV�ZLWK�WKH�IXQGDPHQ�
WDO�/2�WR�SURGXFH�WKH�,)��:LWK�KDUPRQLF�PL[LQJ��WKH
5)�PL[HV�ZLWK�D�KDUPRQLF�RI�WKH�/2�WR�SURGXFH�WKH
,)��(DFK�PHWKRG�KDV�VSHFLILF�DGYDQWDJHV�DQG�GLVDG�
YDQWDJHV�WKDW�PXVW�EH�FRQVLGHUHG�

DUAL SOURCE
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0L[HU�7HVWLQJ 0L[HU�JDLQ�SKDVH�PDWFKLQJ�LV�HDVLO\�DFFRPSOLVKHG
E\�FRPSDULQJ�WKH�PL[HU�V��XQGHU�WHVW�WR�D�UHIHUHQFH
PL[HU��:LWK�WKH�����$�RU�����$�)UHTXHQF\�&RQ�
YHUWHU�7HVW�6HW��XS�WR�WKUHH�PL[HUV�FDQ�EH�WHVWHG�RQ
RQH�VHWXS�XVLQJ�WKH�IRXU�FKDQQHO�GLVSOD\��7KH�DELOLW\
RI�WKH�'XDO�6RXUFH�&RQWURO�VRIWZDUH�WR�PHDVXUH�XS
WR�ILYH�EDQGV�VLPXOWDQHRXVO\�VLPSOLILHV�KDUPRQLF
PL[HU�WHVWLQJ�E\�GLVSOD\LQJ�DV�PDQ\�DV�ILYH�KDU�
PRQLF�FRQYHUVLRQV�RQ�RQH�VFUHHQ��$�PL[HU�WHVW�VHWXS
LV�VKRZQ�LQ�)LJXUH������

&RQWUROODEOH
6RXUFHV

7KH�'XDO�6RXUFH�&RQWURO�VRIWZDUH�FDQ�FRQWURO�WZR
VRXUFHV�DQG�D�UHFHLYHU��7KHVH�FDQ�FRPSULVH�WKH�IRO�
ORZLQJ�

6RXUFH�����$Q\�RQH�RI�$15,768ª6�IDPLO\�RI
���66�VLJQDO�VRXUFHV�RU�DQ\�RQH�RI�$15,768ª6
IDPLO\�RI���;;%�V\QWKHVL]HUV�
6RXUFH�����$Q\�RI�$15,768ª6�IDPLO\�RI
��;;%�V\QWKHVL]HUV�
5HFHLYHU��$Q\�RQH�RI�$15,768ª6�IDPLO\�RI
��;;$�VHULHV�91$�WHVW�VHWV��

360B VNA

360 TEST SET

6700A
SYNTHESIZER

RF

LO

M0

M3

M1

M2

TA

BT

RA

R B

IF

360SS69

)LJXUH������ 0L[HU�7HVWLQJ
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&RQWURO
)RUPXOD

'XDO�VRXUFH�FRQWURO�LV�VSHFLILHG�DV�D�GLVSOD\HG�IUH�
TXHQF\�UDQJH�SDUWLWLRQHG�LQWR�IURP�RQH�WR�ILYH�FRQ�
VHFXWLYH�EDQGV��)RU�HDFK�EDQG�6RXUFH����6RXUFH���
DQG�UHFHLYHU�IUHTXHQFLHV�PD\�EH�LQWHUGHSHQGHQWO\
VSHFLILHG�SHU�WKH�IRUPXOD�

)UHTXHQF\��=��


0XOWLSOLHU
'LYLVRU




��×��



)
2IIVHW�)UHTXHQF\





Where: 
0XOWLSOLHU�DQG�'LYLVRU�DUH�LQWHJHU�FRQVWDQWV
)�LV�WKH�GLVSOD\HG�IUHTXHQF\
2IIVHW�)UHTXHQF\�LV�WKH�RIIVHW�IUHTXHQF\
FRQVWDQW

7KH�IROORZLQJ�UXOHV�DSSO\�
0XOWLSOLHU��'LYLVRU�DQG�2IIVHW�)UHTXHQF\�PD\
EH�LQGHSHQGHQWO\�VSHFLILHG�IRU�HDFK�VRXUFH�DQG
UHFHLYHU��
)�LV�JOREDO��DQG�LV�WKH�VDPH�YDOXH�LQ�DOO
IRUPXODV��
(DFK�VRXUFH�RU�UHFHLYHU�PD\��LI�GHVLUHG��EH�VHW
WR�D�&:�IUHTXHQF\��UHPRYLQJ�)�IURP�WKH
HTXDWLRQ�

127(
:KHQ�D�IRUPXOD�UHVXOWV�LQ�DQ�XQDFKHLYDEOH
IUHTXHQF\��VXFK�DV�����;���*+]��WKH�UHVXOW�LV
URXQGHG�WR�WKH�QHDUHVW�DFKHLYDEOH�IUHTXHQF\�
GHILQHG�E\�WKH�VRXUFH�IUHTXHQF\�UHVROXWLRQ�
)UHTXHQF\�UHVROXWLRQ�LV�����N+]�IRU�D����66
DQG���N+]�IRU�D���;;%����N+]�������WR���
*+]���)RU����WR����*+]��WKH�UHVROXWLRQ�LV
����N+]�IRU�WKH����66�DQG���N+]�IRU�WKH
��;;%�

%DQGV 7KH�GLVSOD\HG�IUHTXHQF\�UDQJH�PD\�EH�GLYLGHG�LQWR
XS�WR�ILYH�EDQGV��%DQG���PXVW�VWDUW�DW�WKH�EHJLQQLQJ
RI�WKH�IUHTXHQF\�UDQJH�DQG�HQG�DW�HLWKHU�WKH�XVHU�
VSHFLILHG�VWRS�IUHTXHQF\�RU�WKH�HQG�RI�WKH�IUHTXHQF\
UDQJH��%DQG���PXVW�EHJLQ�DW�WKH�QH[W�SRLQW�DIWHU
EDQG���HQGV��DQG�LW�PXVW�HQG�DW�HLWKHU�WKH�XVHU�VSHFL�
ILHG�VWRS�IUHTXHQF\�RU�WKH�HQG�RI�WKH�IUHTXHQF\
UDQJH��%DQG���PXVW�HQG�DW�WKH�HQG�RI�WKH�IUHTXHQF\
UDQJH��,QGHSHQGHQW�VRXUFH�DQG�UHFHLYHU�FRQWURO�IRU�
PXODV�PD\�EH�VSHFLILHG�IRU�HDFK�EDQG�

2SHUDWLRQ
3URFHGXUHV

3URFHGXUHV�IRU�SHUIRUPLQJ�SUHRSHUDWLRQ�DQG�RSHUD�
WLRQ�DUH�JLYHQ�RQ�SDJHV������WKUX������

DUAL SOURCE
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'XDO�6RXUFH�&RQWURO�3UHRSHUDWLRQDO�6HWXS
7KH�WZR�VRXUFHV�UHFHLYH�FRQWURO�LQIRUPDWLRQ�IURP�WKH����%�91$�RYHU
WKH�*3,%��,(((�����EXV���7KH�*3,%�DGGUHVV�DVVLJQHG�WR�D�VRXUFH
PXVW�EH�LGHQWLFDO�WR�WKH�DGGUHVV�FRQWDLQHG�LQ�WKH�GDWD�GLUHFWHG�WR�WKH
VRXUFH�E\�WKH����%�91$��7KH�*3,%�DGGUHVV�DVVLJQHG�WR�D�VRXUFH�PXVW
EH�WKH�VDPH�DV�WKH����%�91$ªV�DGGUHVV�IRU�WKH�VRXUFH��$VVXUH
VRXUFH�91$�DGGUHVV�FRPSDWLELOLW\�DV�IROORZV��

6WHS��� ,QVWDOO�6RXUFHV���DQG���RQ�WKH�*3,%��,(((�����EXV��

6WHS��� 3UHVV�WKH�UTILITY MENU�NH\��

6WHS��� 0RYH�FXUVRU�WR�*3,%�$''5(66(6�DQG�SUHVV�EN-
TER��ZKHQ�PHQX�8���OHIW��DSSHDUV��

6WHS��� :KHQ�PHQX�*3���OHIW��DSSHDUV��REVHUYH�*3,%�DG�
GUHVV�QXPEHU�GLVSOD\HG�IRU�6285&(���$''5��(Q�
VXUH�WKDW�GLVSOD\HG�DGGUHVV�LV�WKH�VDPH�DGGUHVV�SUR�
JUDPPHG�LQWR�6RXUFH�����&RQVXOW�6RXUFH���RSHUDWRUªV
PDQXDO�IRU�SURFHGXUH�WR�DVVLJQ�DGGUHVV���,I�QHFHV�
VDU\��XVH�NH\SDG�WR�HQWHU�6RXUFH���DGGUHVV�RQ�PHQX�

2EVHUYH�*3,%�DGGUHVV�QXPEHU�GLVSOD\HG�IRU
6285&(���$''5��,Q�WKH�VDPH�PDQQHU�GHVFULEHG
DERYH��HQVXUH�WKDW�LW�LV�WKH�VDPH�DGGUHVV�SUR�
JUDPPHG�LQWR�6RXUFH����

UTILITY
MENU

MENU U1

SELECT UTILITY
FUNCTION TYPE

GENERAL DISK 
UTILITIES 

CALIBRATION
COMPONENT
UTILITIES

GPIB 
ADDRESSES 

DISPLAY 
INSTRUMENT 
STATE 

BLANK 
FREQUENCY 
INFORMATION 

ALTERNATE BLUE 
COLOR

VIDEO
CONFIGURATION

PRESS <ENTER>
TO SELECT 

MENU GP7

GPIB SETUP

–360 GPIB– 

CR/CR-LF

ADDRESS: 
6

–SYSTEM BUS–  

CR/CR-LF

INSTR ADDR
0

SOURCE 1 ADDR
5

SOURCE 2 ADDR
4

PLOTTER ADDR
7

POWER METER
3

PRESS <ENTER> 
TO SELECT

DUAL SOURCE
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'XDO�6RXUFH�&RQWURO�2SHUDWLRQ

6WHS��� 3UHVV�WKH�OPTION MENU�NH\��

6WHS��� :KHQ�PHQX�23716��OHIW��DSSHDUV��PRYH�FXUVRU�WR
08/7,3/(�6285&(�&21752/�DQG�SUHVV�EN-
TER.�

6WHS��� :KHQ�PHQX�20���OHIW��DSSHDUV��PRYH�FXUVRU�WR�'(�
),1(�%$1'6�DQG�SUHVV�ENTER.��7KLV�EULQJV�PHQX
20���WR�WKH�VFUHHQ�

OPTION
MENU

MENU OPTNS

OPTIONS

SWEEP OPTIONS

REAR  PANEL
OUTPUT

DIAGNOSTICS

MULTIPLEXER
CONTROL

MULTIPLE
SOURCE
CONTROL

RECEIVER MODE

PRESS <ENTER> 
TO SELECT

MENU OM0

MULTIPLE SOURCE
CONTROL

DEFINE BANDS

SELECT
MULTIPLE
SOURCE STATE

OFF

STANDBY

ON

PRESS <ENTER> 
TO SELECT 
OR SWITCH

DUAL SOURCE
MEASUREMENTS CONTROL
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6WHS��� &RLQFLGHQW�ZLWK�PHQX�20���WKH�GDWD�GLVSOD\�DUHD�RI
WKH�VFUHHQ�SUHVHQWV�D�FKDUW�HQWLWOHG�§5$1*(6�2)
%$1'6�6725('�¨�7KLV�FKDUW�VKRZV�WKH�EDQG�VWDUW
DQG�EDQG�VWRS�IUHTXHQFLHV�WKDW�KDYH�EHHQ�VWRUHG�IRU
HDFK�RI�ILYH�EDQGV��

8VLQJ�PHQX�20���WKH�GLVSOD\HG�IUHTXHQF\�UDQJH
FDQ�EH�GLYLGHG�LQWR�RQH�WR�ILYH�EDQGV��

%DQG���PXVW�VWDUW�DW�WKH�EHJLQQLQJ�RI�WKH�IUHTXHQF\
UDQJH�DQG�HQG�DW�HLWKHU�WKH�XVHU�VSHFLILHG�VWRS�IUH�
TXHQF\�RU�WKH�HQG�RI�WKH�IUHTXHQF\�UDQJH��

%DQG���PXVW�EHJLQ�DW�WKH�QH[W�SRLQW�DIWHU�EDQG��
HQGV�DQG�HQG�DW�HLWKHU�WKH�XVHU�VSHFLILHG�VWRS�IUH�
TXHQF\�RU�WKH�HQG�RI�WKH�IUHTXHQF\�UDQJH�

6WHS��� 0RYH�FXUVRU�WR�%$1'��VHOHFW�%$1'���E\�HQWHULQJ
§�¨�XVLQJ�WKH�NH\SDG�RU�URWDU\�NQRE�

6WHS���� 0RYH�FXUVRU�WR�%$1'�67$57�)��DQG�XVH�NH\SDG�RU
URWDU\�NQRE�WR�HQWHU�WKH�EDQG���VWDUW�IUHTXHQF\�

6WHS���� 0RYH�FXUVRU�WR�%$1'�6723�)��DQG�HQWHU�WKH�EDQG
��VWRS�IUHTXHQF\�

6WHS���� 0RYH�FXUVRU�WR�(',7�6<67(0�(48$7,216�DQG
SUHVV�ENTER.

6WHS���� :KHQ�PHQX�20���OHIW��DSSHDUV��VHOHFW�6285&(���

6WHS���� 0RYH�FXUVRU�WR�08/7,3/,(5�DQG�XVH�NH\SDG�RU�UR�
WDU\�NQRE�WR�HQWHU�GHVLUHG�PXOWLSOLHU�IRU�6RXUFH���
7KLV�LV�WKH�PXOWLSOLHU�WHUP�LQ�WKH�IROORZLQJ�HTXDWLRQ��

Freq. = (Multiplier/Divisor) X (F + Offset Frequency)

6WHS���� 0RYH�FXUVRU�WR�',9,625�DQG�XVH�NH\SDG�RU�URWDU\
NQRE�WR�HQWHU�GHVLUHG�',9,625�IRU�VRXUFH����7KLV�LV
WKH�GLYLVRU�WHUP�JLYHQ�LQ�WKH�DERYH�HTXDWLRQ�

6WHS���� 0RYH�FXUVRU�WR�HLWKHU�2))6(7�)5(48(1&<��DQG
XVH�NH\SDG�RU�URWDU\�NQRE�WR�HQWHU�GHVLUHG�RIIVHW�IUH�
TXHQF\�IRU�6RXUFH����RU�&�:����DQG�SUHVV�ENTER�WR
WRJJOH�&�:��WR�2))��

7KH�2IIVHW�)UHTXHQF\�FKRLFH�LV�WKH�RIIVHW�IUHTXHQF\
JLYHQ�LQ�WKH�DERYH�HTXDWLRQ��7KH�&�:��FKRLFH�UH�
PRYHV�)�IURP�WKH�HTXDWLRQ�DQG�SODFHV�6RXUFH���LQ
WKH�&:�PRGH�

MENU OM1

DEFINE BANDS

BAND 1

DISPLAYED
FREQ RANGE

BAND START F
XX.XXXXXX GHz

BAND STOP F
XX.XXXXXX GHz

BAND FUNCTIONS

EDIT SYSTEM
EQUATIONS

STORE BAND 1
BANDS STORED:
  ( 1  2  3  4  5 )

CLEAR ALL
DEFINITIONS

SET MULTIPLE
SOURCE STATE 

PRESS <ENTER> 
TO SELECT

MENU OM2

EDIT SYSTEM
EQUATIONS

SELECT
FUNCTION
TO EDIT 

SOURCE 1

SOURCE 2

RECEIVER

EQUATION
SUMMARY

C.W.          OFF

MULTIPLIER
     XX

DIVISOR
     XX

OFFSET FREQ
  X.XXXXXX GHz

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT 

DUAL SOURCE
MEASUREMENTS CONTROL
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6WHS���� 0RYH�WKH�FXUVRU�WR�35(9,286�0(18�DQG�SUHVV
ENTER. 7KLV�UHWXUQV�\RX�WR�PHQX�20���OHIW��

6WHS���� 0RYH�FXUVRU�WR�6725(�%$1'���DQG�SUHVV�ENTER�
7KLV�VWRUHV�WKH�EDQG�VWDUW�IUHTXHQF\��WKH�EDQG�VWRS
IUHTXHQF\�DQG�WKH�6RXUFH����6RXUFH���DQG�5HFHLYHU
HTXDWLRQV�

6WHS���� 1RWH�WKDW�WKH�%$1'�QXPEHU�KDV�LQFUHPHQWHG�WR����

6WHS���� 5HSHDW�WKH�DERYH�VWHSV�WR�GHILQH�WKH�VWDUW�DQG�VWRS
IUHTXHQFLHV�IRU�EDQGV���WKUX����6HW�XS�WKH�V\VWHP
HTXDWLRQV�IRU�HDFK�EDQG�

127(
([FHSW�IRU�EDQG����WKH�V\VWHP�VRIWZDUH�FRQ�
VWUDLQV�DOO�VWDUW�IUHTXHQFLHV�WR�IROORZ�WKH�SUH�
YLRXV�EDQGªV�VWRS�IUHTXHQF\��+RZHYHU��ZKLOH
IUHTXHQF\�EDQGV�DUH�EHLQJ�GHILQHG�RU�WKH�V\V�
WHP�HTXDWLRQV�DUH�EHLQJ�HGLWHG��WKH�V\VWHP
LV�DXWRPDWLFDOO\�SODFHG�LQ�WKH�VWDQGE\�PRGH�
,Q�WKLV�PRGH��IUHTXHQFLHV�WKDW�PD\�EH�HQ�
WHUHG�DUH�QRW�VXSHUYLVHG�E\�WKH�V\VWHP�VRIW�
ZDUH��DQ\�IUHTXHQF\�FDQ�EH�HQWHUHG�DQG�GLV�
SOD\HG��:KHQ�WKH�PRGH�LV�VZLWFKHG�WR�21
�LQ�PHQX�20���OHIW���WKH�V\VWHP�VRIWZDUH�UH�
VWULFWV�WKH�IUHTXHQFLHV�WR�EDQG�OLPLWV��:KHQ
WKH�PRGH�LV�VZLWFKHG�WR�2))��WKH�IUHTXHQ�
FLHV�DUH�UHVWULFWHG�WR�V\VWHP�OLPLWV��

6WHS���� 'HILQH�PHDVXUHPHQW�FKDQQHOV�DQG�VRXUFH�ORFN�

6WHS���� &DOLEUDWH�WKH�V\VWHP�

127(
&DOLEUDWLRQV�DUH�DOORZHG�ZKLOH�WKH�PXOWLSOH
VRXUFH�PRGH�LV�LQ�HLWKHU�WKH�2II�RU�2Q�VWDWHV�
&DOLEUDWLRQV�DUH�QRQ�WUDQVIHUDEOH�EHWZHHQ
WKH�2II�VWDWH�DQG�WKH�2Q�VWDWH��,I�D�FDOLEUD�
WLRQ�KDV�EHHQ�GRQH�ZLWK�WKH�2Q�VWDWH��WKH
XVHU�PD\�DOWHU�WKH�EDQG�GHILQLWLRQV��,I�WKH
FDOLEUDWHG�IUHTXHQF\�UDQJH�LV�QRW�ZLWKLQ�WKH
VWRUHG�EDQGVª�IUHTXHQF\�UDQJH�D�PHQX�ZDUQ�
LQJ�LV�GLVSOD\HG�ZKHQ�UHWXUQLQJ�WKH�VWDWH�WR
2Q��,Q�DGGLWLRQ��LI�DQ\�RI�WKH�EDQGVª�GHILQL�
WLRQV�LV�GLIIHUHQW�IURP�WKDW�XVHG�LQ�WKH�FDOL�
EUDWLRQ��D�§&$/�0$<�%(�,19$/,'¨�ZDUQ�
LQJ�LV�GLVSOD\HG�LQ�WKH�GDWD�DUHD�ZKHQ�WKH
FRUUHFWLRQ�LV�DSSOLHG�

MENU OM1

DEFINE BANDS

BAND 2

DISPLAYED
FREQ RANGE

BAND START F
XX.XXXXXX GHz

BAND STOP F
XX.XXXXXX GHz

BAND FUNCTIONS

EDIT SYSTEM
EQUATIONS

STORE BAND 1
BANDS STORED:
  ( NONE )

CLEAR ALL
DEFINITIONS

SET MULTIPLE
SOURCE STATE 

PRESS <ENTER> 
TO SELECT

MENU OM0

MULTIPLE SOURCE
CONTROL

DEFINE BANDS

SELECT
MULTIPLE
SOURCE STATE

OFF

STANDBY

ON

PRESS <ENTER> 
TO SELECT 
OR SWITCH

DUAL SOURCE
MEASUREMENTS CONTROL
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'XDO�6RXUFH
&RQWURO�2S�
HUDWLRQ��([�
DPSOH�8VLQJ
����$�DQG
����$�)UH�
TXHQF\�&RQ�
YHUWHU�7HVW
6HWV

7KH�����$�DQG�����$�)UHTXHQF\�&RQYHUWHUV�DUH
IRXU�FKDQQHO�UHFHLYHUV�WKDW�PHDVXUH�PDJQLWXGH�DQG
SKDVH�RI�IUHTXHQF\�FRQYHUVLRQ�GHYLFHV��7ZR�GLIIHUHQW
LQSXW�IUHTXHQFLHV��5)�DQG�/2��DQG�WKH�UHFHLYHU�IUH�
TXHQF\��,)��DUH�FRQWUROOHG�IURP�WKH����%�91$�RSHU�
DWLQJ�XQGHU�WKH�'XDO�6RXUFH�&RQWURO�VRIWZDUH�
)LJXUHV������DQG������VKRZHG�WKH�����$�����$�XVHG
IRU�DQWHQQD�PHDVXUHPHQWV�DQG�PL[HU�WHVWLQJ�

Figure 9-29 is a block diagram of the 363XA. Compare
this to a simplified block diagram of a standard revers-
ing test set such as shown in Figure 9-30. The 363XA
Frequency Converter Test Set is not a reversing test set
and does not contain front-end signal separation de-
vices. 

IF OUTPUTS

SAMPLER
ASSEMBLY

POWER
DIVIDER

STEP
ATTENUATOR

RF OUT RF IN

+

A BT R TRA BSOURCE
LOCK

OUTPUT

)LJXUH������ ���;$�)UHTXHQF\�&RQYHUWHU�7HVW�6HW�%ORFN�'LDJUDP
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3UHRSHUDWLRQDO�6HWXS��'LVFXVVLRQ
When a fully reversing test set is used with the 360B,
the system mathematically compares the relative mag-
nitude and phase changes between the reference and
test signals to derive the S-Parameter values for the
DUT. These S-Parameters are equivalent to the Mul-
tiport Device Definition Ratios as given in Table 9-2.

DUT

COUPLER

COUPLER

REVERSING
SWITCH

SPLITTER

SAMPLERS

SAMPLERS

SPLITTER

TA

RA

RB

TB

REFERENCE
DELAY

FORWARD REFERENCE

REVERSE REFERENCE
REFERENCE
DELAY

RF SOURCE

PORT 1

PORT 2

FORWARD REFLECTION S11
REVERSE TRANSMISSION S12

FORWARD TRANSMISSION S21
REVERSE REFLECTION S22

)LJXUH������ �����5HYHUVLQJ�7HVW�6HW�%ORFN�'LDJUDP

S
Parameter

Multiport
Device

Definition
Ratio

360 
Measurement

Channel
Ratio

Measurement
Definition

S11 b1
a1

TA
RA

Forward
Reflection

S12 b1
a2

TA
RB

Reverse
Transmission

S21 b2
a1

TB
RA

Forward 
Transmission

S22 b2
a2

TB
RB

Reverse
Reflection 

7DEOH����� 6�3DUDPHWHU�'HILQLWLRQV

DUAL SOURCE
MEASUREMENTS CONTROL
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:LWKLQ�IXOO\�UHYHUVLQJ�WHVW�VHWV��VLJQDO�VHSDUDWLRQ
DQG�GRZQ�FRQYHUVLRQ�RI�WKH�LQFLGHQW��UHIOHFWHG��DQG
WUDQVPLWWHG�VLJQDOV�DW�32576���DQG���UHVXOW�LQ�IRXU
,)�VLJQDOV��7KH\�DUH�GHILQHG�DV�

5$��5HIHUHQFH��&KDQQHO�$��¥�WKLV�VLJQDO�FRQWDLQV�LQ�
IRUPDWLRQ�DERXW�WKH�VWLPXOXV�VLJQDO�LQ�WKH�IRUZDUG
GLUHFWLRQ��LQFLGHQW�VLJQDO��IURP�3257���WR�WKH�'87�

7$��7HVW��&KDQQHO�$��¥�LQ�WKH�IRUZDUG�PHDVXUHPHQW
PRGH��WKLV�VLJQDO�FRQWDLQV�LQIRUPDWLRQ�DERXW�WKH�UH�
IOHFWHG�VLJQDO�IURP�WKH�'87�EDFN�WR�3257����,Q�WKH
UHYHUVH�PHDVXUHPHQW�PRGH��WKLV�VLJQDO�FRQWDLQV�LQ�
IRUPDWLRQ�DERXW�WKH�WUDQVPLWWHG�VLJQDO�IURP�WKH
'87�WR�3257���

5%��5HIHUHQFH��&KDQQHO�%��¥�WKLV�VLJQDO�FRQWDLQV�LQ�
IRUPDWLRQ�DERXW�WKH�VWLPXOXV�VLJQDO�LQ�WKH�UHYHUVH�GL�
UHFWLRQ��LQFLGHQW�VLJQDO��IURP�3257���WR�WKH�'87�

7%��7HVW��&KDQQHO�%��¥�LQ�WKH�IRUZDUG�PHDVXUHPHQW
PRGH��WKLV�VLJQDO�FRQWDLQV�LQIRUPDWLRQ�DERXW�WKH
WUDQVPLWWHG�VLJQDO�IURP�WKH�'87�WR�3257����,Q�WKH
UHYHUVH�PHDVXUHPHQW�PRGH��WKLV�VLJQDO�FRQWDLQV�LQ�
IRUPDWLRQ�DERXW�WKH�UHIOHFWHG�VLJQDO�IURP�WKH�'87
EDFN�WR�3257���

7KH�,)�VLJQDO�UDWLRV�WKDW�DUH�HTXLYDOHQW�WR�WKH
6�3DUDPHWHUV�DQG�0XOWLSRUW�'HYLFH�'HILQLWLRQ�5D�
WLRV�DUH�VKRZQ�LQ�7DEOH������LQ�WKH�FROXPQ�KHDGHG
§���%�91$�0HDVXUHPHQW�&KDQQHO�5DWLR�¨�+RZHYHU�
WKH�IURQW�SDQHO�QRPHQFODWXUH�IRU�WKH�WHVW�VLJQDOV�DS�
SOLHG�WR�LW�LV�FRQVLVWHQW�ZLWK�WKH�QRPHQFODWXUH�RI�WKH
,)�VLJQDO�FKDQQHOV�RI�D�UHYHUVLQJ�WHVW�VHW��5$��7$�
5%��7%��

7KH����%�FDQ�PHDVXUH�WKH�UDWLR�RI�DQ\�WZR�RI�WKH
WHVW�VLJQDOV�DSSOLHG�WR�WKH����;$�WHVW�VHW��7KH�UDWLR
QHHG�QRW�EH�DQ�6�SDUDPHWHU��(LWKHU�5$�RU�5%�FDQ�EH
VHOHFWHG�DV�WKH�UHIHUHQFH�VLJQDO�

DUAL SOURCE
MEASUREMENTS CONTROL
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'HILQH�WKH�UDWLR�\RX�ZDQWV�WR�PHDVXUH�E\�FKRRVLQJ
DPRQJ�LWHPV�SUHVHQWHG�RQ�D�VHULHV�RI�PHQXV�VKRZQ
RQ�WKH����%�GLVSOD\�VFUHHQ��7KH�QRPHQFODWXUH�XVHG
LQ�WKHVH�PHQXV�LV�FRQVLVWHQW�ZLWK�WKDW�RI�WKH�PHDV�
XUHPHQW�FKDUDFWHULVWLFV�RI�D�PXOWL�SRUW�GHYLFH��D��
D���E���E����LW�LV�QRW�FRQVLVWHQW�ZLWK�IURQW�SDQHO�QR�
PHQFODWXUH�RI�WKH����;$�WHVW�VHW��)RU�SXUSRVHV�RI
VHWWLQJ�XS�WKH����%�91$�IRU�PDNLQJ�D�PHDVXUH�
PHQW�XVLQJ�WKH����;$�WHVW�VHW�WKH�IROORZLQJ�LV�WUXH�

D��LV�FRPSDUDEOH�WR�5$

D��LV�FRPSDUDEOH�WR�5%

E��LV�FRPSDUDEOH�WR�7$
E��LV�FRPSDUDEOH�WR�7%

3URFHGXUH $�SURFHGXUH�LOOXVWUDWLQJ�WKH�SUH�RSHUDWLRQDO�VHWXS
DQG�RWKHU�RSHUDWLQJ�FRQVLGHUDWLRQV�LV�SURYLGHG�RQ
WKH�IROORZLQJ�SDJHV�

DUAL SOURCE
MEASUREMENTS CONTROL
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3UH�2SHUDWLRQ�6HWXS
$IWHU�WKH����;$�KDV�EHHQ�LQVWDOOHG�LQ�WKH����%�V\VWHP�DQG�WKH�V\VWHP
LV�WXUQHG�RQ��WKH����%�ZLOO�SUREDEO\�GLVSOD\�IRXU�6�3DUDPHWHUV�RQ�WKH
VFUHHQ��$OWKRXJK�WKLV�LV�FRQVLVWHQW�ZLWK�D�VWDQGDUG�UHYHUVLQJ�WHVW�VHW�
WKH����;$�)UHTXHQF\�&RQYHUWHU�7HVW�6HW�LV�QRW�XVXDOO\�XVHG�LQ�WKLV
PRGH��7KHUHIRUH��WKH����%�91$�VKRXOG�EH�SXW�LQ�WKH�VLQJOH��RU�GXDO�
FKDQQHO�PRGH�FRQVLVWHQW�ZLWK�WKH�SKDVH�ORFN�VLJQDO�FRQQHFWLRQ��5$�RU
5%��

'HILQH�WKH�VLJQDO�FRQILJXUDWLRQ�XVLQJ�WKH�PHQXV�SURYLGHG�RQ�WKH����%
91$�DV�IROORZV�

6WHS��� 3UHVV�WKH�front panel S-PARAMS�NH\��7KLV�EULQJV�WKH
6HOHFW�6�3DUDPHWHUV�PHQX�WR�WKH�VFUHHQ��EHORZ��

6WHS��� 6HOHFW�WKH�SDUDPHWHU�WR�EH�UHGHILQHG���0RYH�WKH�FXU�
VRU�WR�WKDW�SDUDPHWHU�DQG�SUHVV�ENTER�

6WHS��� 6HOHFW�WKH�5('(),1(�6(/(&7('�3$5�$0(�
7(5�PHQX�RSWLRQ�DQG�SUHVV�ENTER��7KLV�EULQJV�WKH
PHQX�3'��WR�WKH�VFUHHQ�

S
PARAMS

MENU SP

SELECT 
S - PARAMETER

S21 
FWD TRANS

S11 
FWD REFL

S12 
REV TRANS

S22 
REV REFL

REDEFINE
SELECTED
PARAMETER

PRESS <ENTER> 
TO SELECT

DUAL SOURCE
MEASUREMENTS CONTROL
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6WHS��� ,Q�PHQX�3'���OHIW���PRYH�WKH�FXUVRU�QH[W�WR�WKH�VH�
OHFWHG�SDUDPHWHU��PHQX�WRS��DQG�SUHVV�ENTER. 7KLV
WRJJOHV�FKRLFH�WR�86(5����1RWH�WKH�IROORZLQJ�

7KH�GHILQLWLRQ�RI�WKH�SDUDPHWHU�WR�EH�PHDVXUHG�LV�VKRZQ�DV�D�UDWLR�RI
WHUPV�RI�PHDVXUHPHQW�FKDUDFWHULVWLFV�RI�D�PXOWLSRUW�GHYLFH��D���D���E��
E���XQGHU�3$5$0(7(5�

7KH�VHOHFWHG�SKDVH�ORFN�UHIHUHQFH�LV�VKRZQ�XQGHU�3+$6(�/2&.�

7KH�QDPH�DVVLJQHG�WKH�PHDVXUHPHQW�SDUDPHWHU�LV�VKRZQ�XQGHU�/$�
%(/�

(DFK�RI�WKH�DERYH�FDQ�EH�FKDQJHG�WR�VXLW�WKH�FRQGL�
WLRQV�RI�WKH�PHDVXUHPHQW��7KH�GHILQLWLRQ�FDQ�EH
FKDQJHG�E\�FKDQJLQJ�WKH�QXPHUDWRU��WKH�GHQRPLQD�
WRU��RU�ERWK��6WHSV���WKUX���

<RX�FDQ�DOVR�FKDQJH�WKH�SKDVH�ORFN�SDUDPHWHU�RU�WKH
ODEHO��VWHSV���DQG�����

6WHS��� 0RYH�WKH�FXUVRU�WR�3$5$0(7(5��PHQX�3'����DQG
SUHVV�ENTER��

6WHS��� 6HOHFW�&+$1*(�180(5$725��PHQX�3'���DQG
SUHVV�ENTER��7KLV�EULQJV�PHQX�3'���OHIW��WR�WKH
VFUHHQ�

6WHS��� &KRRVH�WKH�QXPHUDWRU�RI�WKH�SDUDPHWHU�E\�VHOHFWLQJ
E���E���D���D���RU����81,7<��DV�DSSURSULDWH�IRU�WKH
PHDVXUHPHQW��1RWH�WKDW�WKH�QRPHQFODWXUH�D���D��
E���DQG�E��FRUUHVSRQGV�WR�WKH�QRPHQFODWXUH�RI�WKH
VLJQDOV�DSSOLHG�WR�WKH����;$�WHVW�VHW�LQ�WKH�IROORZLQJ
ZD\�

E��LV�WKH�VLJQDO�DSSOLHG�DW�7$��

E��LV�WKH�VLJQDO�DSSOLHG�DW�7%��

D��LV�WKH�VLJQDO�DSSOLHG�DW�5$�6285&(�/2&.�,1�
387��

D��LV�WKH�VLJQDO�DSSOLHG�DW�5%�6285&(�/2&.�,1�
387��

MENU PD1

PARAMETER
DEFINITION

S11/USER 2

PARAMETER
  b1  /  a1

PHASE LOCK
    a1

LABEL:
“MY S11”

CHANGE 
NUMERATOR

CHANGE 
DENOMINATOR

CHANGE 
PHASE LOCK

CHANGE 
LABEL

PRESS <ENTER> 
TO SELECT 
OR SWITCH

MENU PD2

SELECT 
NUMERATOR

b1

b2

a1

a2

1  (UNITY)

PRESS <ENTER> 
TO SELECT 

DUAL SOURCE
MEASUREMENTS CONTROL
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6WHS��� 7KH�GHQRPLQDWRU�RI�WKH�GHILQLWLRQ�RI�WKH�PHDVXUHG
SDUDPHWHU�FDQ�EH�FKDQJHG�DOVR��6HOHFW�&+$1*(
'(120,1$725�LQ�PHQX��3'����7KLV�EULQJV�PHQX
3'���OHIW��WR�WKH�VFUHHQ��$V�GHVFULEHG�LQ�VWHS���
FKDQJH�WKH�GHQRPLQDWRU�

MENU PD1

PARAMETER
DEFINITION

S11/USER 2

PARAMETER
  b1  /  a1

PHASE LOCK
    a1

LABEL:
“MY S11”

CHANGE 
NUMERATOR

CHANGE 
DENOMINATOR

CHANGE 
PHASE LOCK

CHANGE 
LABEL

PRESS <ENTER> 
TO SELECT 
OR SWITCH

MENU PD3

SELECT 
DENOMINATOR

b1

b2

a1

a2

1  (UNITY)

PRESS <ENTER> 
TO SELECT 

DUAL SOURCE
MEASUREMENTS CONTROL
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6WHS��� 7KH�SKDVH�ORFN�UHIHUHQFH�IRU�D�PHDVXUHPHQW�FDQ�EH
VHOHFWHG�DV�D��RU�D���WKHVH�FRUUHVSRQG�WR�WKH
5$�6285&(�/2&.�,1387�DQG�WKH�5%�6285&(
/2&.�,1387�UHVSHFWLYHO\��&KDQJH�WKH�SKDVH�ORFN
UHIHUHQFH�DV�IROORZV�

:LWK�PHQX�3'��GLVSOD\HG��PRYH�WKH�FXUVRU�WR
&+$1*(�3+$6(�/2&.�WKHQ�SUHVV�ENTER��7KLV
EULQJV�PHQX�3'���OHIW��WR�WKH�VFUHHQ�

6HOHFW�D��RU�D��DV�DSSURSULDWH�IRU�WKH�WHVWLQJ�UHTXLUH�
PHQWV�

MENU PD1

PARAMETER
DEFINITION

S11/USER 2

PARAMETER
  b1  /  a1

PHASE LOCK
    a1

LABEL:
“MY S11”

CHANGE 
NUMERATOR

CHANGE 
DENOMINATOR

CHANGE 
PHASE LOCK

CHANGE 
LABEL

PRESS <ENTER> 
TO SELECT 
OR SWITCH

MENU PD4

SELECT 
PHASE LOCK
REFERENCE 

a1

a2

PRESS <ENTER> 
TO SELECT

DUAL SOURCE
MEASUREMENTS CONTROL
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6WHS���� 7KH�UHGHILQHG�SDUDPHWHU�FDQ�EH�JLYHQ�D�VXLWDEOH
QDPH�RU�ODEHO��7KLV�ZLOO�DSSHDU�RQ�WKH�VFUHHQ�QDP�
LQJ�WKH�PHDVXUHG�SDUDPHWHU��&UHDWH�D�ODEHO�IRU�WKH
UHGHILQHG�SDUDPHWHU�DV�GHVFULEHG�EHORZ�

D� :LWK�PHQX�3'��GLVSOD\HG��PRYH�WKH�FXUVRU�WR
&+$1*(�/$%(/�WKHQ�SUHVV�ENTER��7KLV
EULQJV�PHQX�*3��WR�WKH�VFUHHQ�

E� &UHDWH�D�QDPH�IRU�WKH�PHDVXUHPHQW�SDUDPHWHU
E\�VHOHFWLQJ�D�VHULHV�RI�XS�WR�ILYH�DOSKDQXPHULF
FKDUDFWHUV�IURP�DPRQJ�WKRVH�SURYLGHG�LQ�PHQX
*3���8VH�WKH�FRQWURO�NQRE�WR�PRYH�WKH�FXUVRU�WR
WKH�ILUVW�DOSKDQXPHULF�WR�EH�XVHG�LQ�WKH�LQ�
WHQGHG�QDPH��3UHVV�ENTER�WR�VHOHFW�FKDUDFWHU
DQG�QRWH�WKDW�LW�DSSHDUV�LQ�WKH�ILUVW�EODQN�VSDFH
EHORZ�6(/(&7�1$0(�DW�WKH�WRS�RI�WKH�PHQX�
�7KH�QDPH�§0<�6��¨�LV�XVHG�IRU�WKLV�H[DPSOH��

F� 5HSHDW�VWHS���DQG�FKRRVH�XS�WR�ILYH�FKDUDFWHUV��,I
DQ�HUURU�LV�PDGH��VHOHFW�'(/�WR�GHOHWH�FKDUDFWHU
RU�VHOHFW�&/($5�WR�FOHDU�QDPH�

G� :KHQ�WKH�QDPH�LV�FRPSOHWH��VHOHFW�'21(��7KH
QDPH�WKDW�\RX�KDYH�FKRVHQ�ZLOO�DSSHDU�XQGHU
WKH�/$%(/��LQ�PHQX�3'��

MENU PD1

PARAMETER
DEFINITION

S11/USER 2

PARAMETER
  b1  /  a1

PHASE LOCK
    a1

LABEL:
“MY S11”

CHANGE 
NUMERATOR

CHANGE 
DENOMINATOR

CHANGE 
PHASE LOCK

CHANGE 
LABEL

PRESS <ENTER> 
TO SELECT 
OR SWITCH

MENU GP5

SELECT NAME
MY S11

ABCDEFGHIJKLM

NOPQRSTUVWXYZ

0123456789-/#

TURN KNOB
TO INDICATE
CHARACTER OR
FUNCTION

PRESS <ENTER>
TO SELECT

NUMBERS MAY
ALSO BE

SELECTED 
USING KEYPAD

DUAL SOURCE
MEASUREMENTS CONTROL
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3RZHU�/HYHO
&RQVLGHUD�
WLRQV

3RZHU�OHYHO�LQSXWV�WR�WKH����;$�VKRXOG�EH�OHVV�WKDQ
¥���G%P�DW�DOO�LQSXWV�WR�DYRLG�FRPSUHVVLRQ�LQ�WKH
RXWSXW�VLJQDOV��7KH�UHIHUHQFH�VLJQDO�VHOHFWHG�IRU
SKDVH�ORFN�VKRXOG�EH�EHWZHHQ�¥���DQG�¥���G%P��$
FRQYHQLHQW�VLJQDO�IRU�WKH�UHIHUHQFH�LV�DYDLODEOH�DW
WKH�VRXUFH�ORFN�RXWSXW�FRQQHFWRU�

6RXUFH��SRZHU�FDQ�EH�FRQWUROOHG�IURP�WKH�IURQW�SDQHO
RI�WKH�91$�YLD�WKH�5HGXFHG�7HVW�6LJQDOV�PHQX��$G�
MXVW�VRXUFH�SRZHU�DV�IROORZV�

3UHVV�WKH�SETUP MENU�NH\�RQ�WKH����%�91$��7KLV
EULQJV�WKH�6ZHHS�6HWXS�PHQX�WR�WKH�VFUHHQ�

6HOHFW�5HGXFHG�7HVW�6LJQDOV��7KLV�EULQJV�WKH�5H�
GXFHG�7HVW�6LJQDOV�PHQX�WR�WKH�VFUHHQ�

$GMXVW�VRXUFH�SRZHU�DV�UHTXLUHG

0HQXV 7KH�PHQXV�DVVRFLDWHG�ZLWK�'XDO�6RXUFH�&RQWURO�DUH
GHVFULEHG�LQ�$SSHQGL[����7KH�PHQXV�FDQ�EH�IRXQG�LQ
WKH�DOSKDEHWLFDO�OLVWLQJ�XQGHU�WKHLU�FDOO�OHWWHUV��3'��
3'���3'���HWF�

DUAL SOURCE
MEASUREMENTS CONTROL
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7DEOH�RI�&RQWHQWV

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

���� 237,21��$�7,0(�'20$,1� ����������������������������������������������������������

2SHUDWLQJ�7LPH�'RPDLQ �������������������������������������������������������������������
:LQGRZLQJ ��������������������������������������������������������������������������������� �����
*DWLQJ ������������������������������������������������������������������������������������������ �����
*DWLQJ�([DPSOH��������������������������������������������������������������������������� �����
2SWLPL]LQJ�7LPH�'RPDLQ�5HVXOWV ��������������������������������������������� �����
7LPH�'RPDLQ�'DWD�6KHHW������������������������������������������������������������ �����
7LPH�'RPDLQ�0HQXV ������������������������������������������������������������������ �����

���� �237,21����5(&(,9(5�02'( ������������������������������������������������ �����

6ZHHSHU�6RXUFH�/RFN�0RGH��������������������������������������������������������� �����
6\QWKHVL]HU�7UDFNLQJ�0RGH ������������������������������������������������������ �����
6HW�RQ�0RGH ��������������������������������������������������������������������������������� �����
3URFHGXUH��5HFHLYHU�0RGH�2SHUDWLRQ ��������������������������������������� �����
5HFHLYHU�0RGH�0HQXV ��������������������������������������������������������������� �����

&KDSWHU���
2SWLRQV



&KDSWHU���
2SWLRQV

���� INTRODUCTION 7KLV�FKDSWHU�GHVFULEHV�WKH�RSWLRQDO�IHDWXUHV�RI�7LPH�'RPDLQ��'XDO
6RXUFH�&RQWURO��DQG�5HFHLYHU�0RGH�

���� OPTION 2A TIME
DOMAIN 

7LPH�'RPDLQ�0HDVXUHPHQWV
7KH�2SWLRQ��$��7LPH�'RPDLQ�IHDWXUH�SURYLGHV�D�XVHIXO�PHDVXUHPHQW
WRRO�IRU�GHWHUPLQLQJ�WKH�ORFDWLRQ�RI�LPSHGDQFH�GLVFRQWLQXLWLHV��6RPH
W\SLFDO�DSSOLFDWLRQV�DUH�LGHQWLI\LQJ�DQG�DQDO\]LQJ�FLUFXLW�HOHPHQWV��LVR�
ODWLQJ�DQG�DQDO\]LQJ�D�GHVLUHG�UHVSRQVH��ORFDWLQJ�IDXOWV�LQ�FDEOHV��DQG
PHDVXULQJ�DQWHQQDV�

7KH�UHODWLRQVKLS�EHWZHHQ�WKH�IUHTXHQF\�GRPDLQ�UHVSRQVH�DQG�WKH�WLPH�
GRPDLQ�UHVSRQVH�RI�D�QHWZRUN�LV�GHVFULEHG�PDWKHPDWLFDOO\�E\�WKH
)RXULHU�WUDQVIRUP��

7KH����%�PDNHV�PHDVXUHPHQWV�LQ�WKH�IUHTXHQF\�GRPDLQ�WKHQ�FDOFX�
ODWHV�WKH�LQYHUVH�)RXULHU�WUDQVIRUP�WR�JLYH�WKH�WLPH�GRPDLQ�UHVSRQVH�
7KH�WLPH�GRPDLQ�UHVSRQVH�LV�GLVSOD\HG�DV�D�IXQFWLRQ�RI�WLPH��RU�GLV�
WDQFH���7KLV�FRPSXWDWLRQDO�WHFKQLTXH�EHQHILWV�IURP�WKH�ZLGH�G\QDPLF
UDQJH�DQG�WKH�HUURU�FRUUHFWLRQ�RI�WKH�IUHTXHQF\�GRPDLQ�GDWD�

/HW�XV�H[DPLQH�WKH�WLPH�GRPDLQ�FDSDELOLWLHV�RI�WKH�0RGHO����%�9HFWRU
1HWZRUN�$QDO\]HU��7ZR�PHDVXUHPHQW�PRGHV�DUH�DYDLODEOH��ORZSDVV
DQG�EDQGSDVV�

:H�XVH�WKH�ORZSDVV�PRGH�ZLWK�GHYLFHV�WKDW�KDYH�D�GF�RU�ORZ�IUHTXHQF\
UHVSRQVH��,Q�WKH�ORZSDVV�PRGH�WZR�UHVSRQVHV�WR�WKH�GHYLFH�XQGHU�WHVW
�'87��DUH�DYDLODEOH��LPSXOVH�RU�VWHS�UHVSRQVH��

7KH�IUHTXHQFLHV�XVHG�IRU�WKH�WHVW�PXVW�EH�KDUPRQLFDOO\�UHODWHG��LQWHU�
JHU�PXOWLSOHV��WR�WKH�VWDUW�IUHTXHQF\��7KH�VLPSOHVW�ZD\�WR�FDOFXODWH
WKLV�UHODWLRQVKLS�LV�WR�GLYLGH�WKH�KLJKHVW�IUHTXHQF\�LQ�WKH�FDOLEUDWLRQ�E\
�����WKH�PD[LPXP�QXPEHU�RI�SRLQWV�DYDLODEOH���WKLV�LV�WKH�VWDUW�IUH�
TXHQF\��)RU�H[DPSOH�LI�WKH�KLJKHVW�IUHTXHQF\�LV����*+]��WKH�FDOFXODWHG
VWDUW�IUHTXHQF\�LV������*+]����������

TIME DOMAIN 
 A USEFUL TOOL FOR:

• Identifying and Analyzing Circuit
Elements

• Isolating  a Desired Response

• Locating Faults

• Making Antenna Measurements

360B TIME DOMAIN MODES

• Lowpass Mode

• Bandpass Mode

LOWPASS MODE

• Either Impulse or Step Response
Available

• Displays Impedance Information

• Requires Harmonically Related
Frequencies

• Used When Device Has a DC or
Low Frequency Path

360B OM 10-3



7KH�ORZSDVV�LPSXOVH�UHVSRQVH�GLVSOD\V�WKH�ORFDWLRQ�RI�GLVFRQWLQXLWLHV
DV�ZHOO�DV�LQIRUPDWLRQ�XVHIXO�LQ�GHWHUPLQLQJ�WKH�LPSHGDQFH��5��/��RU�&�
RI�HDFK�GLVFRQWLQXLW\�

7KH�LPSXOVH�UHVSRQVH�LV�D�SHDN�WKDW�JRHV�SRVLWLYH�IRU�5!=��DQG�QHJD�
WLYH�IRU�5�=���7KH�KHLJKW�RI�WKH�UHVSRQVH�LV�HTXDO�WR�WKH�UHIOHFWLRQ�FRHIIL�
FLHQW�

ρ�=�
5�−��=�
5�+��=�

7KH�LPSXOVH�UHVSRQVH�IRU�D�VKXQW�FDSDFLWDQFH�LV�D�QHJDWLYH�WKHQ�SRVL�
WLYH�SHDN�DQG�IRU�D�VHULHV�LQGXFWDQFH�LV�D�SRVLWLYH�WKHQ�QHJDWLYH�SHDN
�)LJXUH�������

$Q�H[DPSOH�RI�XVLQJ�LPSXOVH�UHVSRQVH�LV�FLUFXLW�LPSHGDQFH�DQDO\VLV�
:LWK�DQ�LPSXOVH�UHVSRQVH��ZH�FDQ�REVHUYH�WKH�FLUFXLW�UHVSRQVH�RI�D�SDV�
VLYH�GHYLFH��VXFK�DV�D�PXOWLHOHPHQW�VWHS�DWWHQXDWRU��)LJXUH��������DQG
PDNH�ILQDO��UHDOWLPH�DGMXVWPHQWV�GXULQJ�WKH�WHVW�

,Q�WKH�DERYH�H[DPSOH��WKH�FRQQHFWRUV�DW�HDFK�HQG�KDYH�EHHQ�JDWHG�RXW
�SDJH���������ZKLFK�OHWV�\RX�EHWWHU�REVHUYH�WKH�LQWHUQDO�FLUFXLW�UH�
VSRQVH��(DFK�GLVSOD\HG�PDUNHU�KDV�EHHQ�PDQXDOO\�VHW�WR�WKH�SHDN�RI
WKH�UHVSRQVH�DW�HDFK�DGMXVWDEOH�FLUFXLW�HOHPHQW��,Q�WKLV�ZD\��WKH�GDWD
GLVSOD\�OHWV�\RX�PDNH�WKH�DGMXVWPHQW�LQ�UHDOWLPH��ZKLOH�WKH�PDUNHU
PHQX�VKRZV�WKH�PDJQLWXGH�RI�WKH�UHVSRQVH�DW�HDFK�PDUNHU��

7KH�ORZSDVV�VWHS�UHVSRQVH�GLVSOD\V�WKH�ORFDWLRQ�RI�GLVFRQWLQXLWLHV�DV
ZHOO�DV�LQIRUPDWLRQ�XVHIXO�LQ�GHWHUPLQLQJ�WKH�LPSHGDQFH��5��/��RU�&��RI
HDFK�GLVFRQWLQXLW\��,I�\RX�DUH�IDPLOLDU�ZLWK�WLPH�GRPDLQ�UHIOHFWRPHWU\

LOWPASS IMPULSE RESPONSE

• Location of Discontinuities

• Information on Type of Discontinui-
ties

CIRCUIT ELEMENTS

R>ZO

SHUNT C

SERIES L

IMPEDANCE

OR<Z

Lowpass Impulse Response

11S     REAL

)LJXUH������ /RZSDVV�,PSXOVH�5H�

0.000ps 700.000ps

S11 FORWARD REFLECTION

LINEAR MAG. REF=5.000mU 7.000mU/DIV

LP   w/G

 6 152.514 ps
     27.534 mU

 2 465.363 ps
     15.624 mU

 3 375.419 ps
     15.020 mU

 4 293.296 ps
      9.593 mU

 5 195.531 ps
     11.624 mU

MARKER TO MAX
MARKER TO MIN

MARKER 1
   512.291 ps
   36.890 mU

CH 1 - S11
00.000 ps diy

STEP ATTENUATOR

1

4

6

23
5

)LJXUH������ ([DPSOH�RI�/RZSDVV�,PSXUVH�5HVSRQVH

OPTION 2A
OPTIONS TIME DOMAIN
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�7'5��\RX�PD\�IHHO�PRUH�FRPIRUWDEOH�ZLWK�VWHS�UHVSRQVH��DV�WKH�GLV�
SOD\V�DUH�VLPLODU�

7KH�ORZSDVV�VWHS�UHVSRQVH�IRU�D�UHVLVWLYH�LPSHGDQFH�LV�D�SRVLWLYH�OHYHO
VKLIW�IRU�5!=��DQG�D�QHJDWLYH�OHYHO�VKLIW�IRU�5�=���7KH�KHLJKW�RI�WKH�UH�
VSRQVH�LV�HTXDO�WR�WKH�UHIOHFWLRQ�FRHIILFLHQW

ρ�=�
5�−��=�
5�+��=�

7KH�VWHS�UHVSRQVH�IRU�D�VKXQW�FDSDFLWDQFH�LV�D�QHJDWLYH�SHDN��DQG�IRU�D
VHULHV�LQGXFWDQFH�LW�LV�D�SRVLWLYH�SHDN��)LJXUH�������

$Q�H[DPSOH�RI�XVLQJ�WKH�ORZSDVV�VWHS�UHVSRQVH�LV�FDEOH�IDXOW�ORFDWLRQ�
,Q�WKH�IUHTXHQF\�GRPDLQ�D�FDEOH�ZLWK�D�IDXOW�H[KLELWV�PXFK�ZRUVH
PDWFK�WKDQ�D�JRRG�FDEOH��8VLQJ�ORZSDVV�VWHS�UHVSRQVH��ERWK�WKH�ORFD�
WLRQ�RI�WKH�GLVFRQWLQXLW\�DQG�LQIRUPDWLRQ�DERXW�LWV�W\SH��DUH�DYDLODEOH
�)LJXUH�������

,Q�WKH�DERYH�H[DPSOH��WKH�GLS�LQ�WKH�GLVSOD\�VKRZV�WKH�VKXQW�FDSDFL�
WLYH�UHVSRQVH�FDXVHG�E\�D�FULPS�LQ�WKH�FDEOH��7KH�UHVSRQVH�DW�WKH�HQG
RI�WKH�FDEOH�VKRZV�WKH�VWHS�XS�WKDW�LV�W\SLFDO�RI�DQ�RSHQ��)LJXUH��������

7KH����%�EDQGSDVV�PRGH�JLYHV�WKH�UHVSRQVH�RI�WKH�'87�WR�DQ�5)�
EXUVW�VWLPXOXV��7ZR�W\SHV�RI�UHVSRQVH�DUH�DYDLODEOH��LPSXOVH�DQG�SKD�
VRU�LPSXOVH��$Q�DGYDQWDJH�RI�WKH�EDQGSDVV�PRGH�LV�WKDW�DQ\�IUHTXHQF\
UDQJH�FDQ�EH�XVHG��8VH�WKLV�PRGH�ZLWK�GHYLFHV�WKDW�GR�QRW�KDYH�D�GF�RU
ORZ�IUHTXHQF\�SDWK�

LOWPASS STEP RESPONSE 

• TDR Measurement

• Location of Discontinuities

• Information on Type of Discontinui-
ties

CIRCUIT ELEMENTS

R>Z O

SHUNT C

SERIES L

IMPEDANCE

OR<Z

11S    REAL

Lowpass Step Response

)LJXUH������ /RZSDVV�6WHS�5H�

40.000cm0.000mm

1

3

CABLE

2

OPEN

)LJXUH������ ([DPSOH�RI�/RZSDVV�6WHS�5HVSRQVH�

BANDPASS MODE

• Calculates Impulse or 
Phasor-Impulse Response

• Uses Any Frequency Range

• Used When Device Does Not
Have a  DC or Low-Frequency
Path 

OPTION 2A
OPTIONS TIME DOMAIN
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8VH�WKH�EDQGSDVV�LPSXOVH�UHVSRQVH�WR�VKRZ�WKH�ORFDWLRQ�RI�D�GLVFRQWL�
QXLW\�LQ�WLPH�RU�GLVWDQFH��DV�LQGLFDWHG�E\�FKDQJHV�LQ�LWV�PDJQLWXGH��8Q�
OLNH�WKH�ORZSDVV�PRGH��QR�LQIRUPDWLRQ�DV�WR�WKH�W\SH�RI�WKH�GLVFRQWLQX�
LW\�LV�DYDLODEOH��$�W\SLFDO�XVH�IRU�WKLV�PRGH�LV�WR�PHDVXUH�GHYLFHV¦VXFK
DV��ILOWHUV��ZDYHJXLGH��KLJK�SDVV�QHWZRUNV��EDQGSDVV�QHWZRUNV¦ZKHUH
D�ORZ�IUHTXHQF\�UHVSRQVH�LV�QRW�DYDLODEOH�

7KH�EDQGSDVV�LPSXOVH�UHVSRQVH�IRU�YDULRXV�LPSHGDQFH�GLVFRQWLQXLWLHV
LV�VKRZQ�LQ�)LJXUH�������$V�ZH�FDQ�VHH��QR�LQIRUPDWLRQ�DERXW�WKH�W\SH
RI�GLVFRQWLQXLW\�LV�DYDLODEOH�

$Q�H[DPSOH�RI�XVLQJ�WKH�EDQGSDVV�LPSXOVH�UHVSRQVH��LV�WKH�SXOVH
KHLJKW��ULQJLQJ��DQG�SXOVH�HQYHORSH�RI�D�EDQGSDVV�ILOWHU��)LJXUH����
���8VH�WKH�SKDVRU�LPSXOVH�UHVSRQVH�ZLWK�EDQGSDVV�UHVSRQVH�WR�GHWHU�
PLQH�WKH�W\SH�RI�DQ�LVRODWHG�LPSHGDQFH�GLVFRQWLQXLW\��

$IWHU�WKH�EDQGSDVV�LPSXOVH�UHVSRQVH�KDV�EHHQ�LVRODWHG��WKH�SKDVRU�LP�
SXOVH�UHVSRQVH�IRU�D�UHVLVWLYH�LPSHGDQFH�OHYHO�FKDQJH�LV�D�SHDN�WKDW
JRHV�SRVLWLYH��5!=���IRU�WKH�UHDO�SDUW�RI�6���DQG�QHJDWLYH�IRU�5�=���7KH
LPDJLQDU\�SDUW�UHPDLQV�UHODWLYHO\�FRQVWDQW��,Q�HDFK�FDVH�WKH�SHDN�LV
SURSRUWLRQDO�WR�WKH�UHIOHFWLRQ�FRHIILFLHQW��7KH�SKDVRU�LPSXOVH�UHVSRQVH
IRU�D�VKXQW�FDSDFLWDQFH�LV�D�QHJDWLYH�JRLQJ�SHDN�LQ�WKH�LPDJLQDU\�SDUW
RI�6����)RU�D�VHULHV�LQGXFWDQFH��LW�LV�D�SRVLWLYH�JRLQJ�SHDN��)LJXUH�������

BANDPASS IMPULSE RESPONSE

• Magnitude Measurement Only

• Location of Discontinuities

• No Information on Type of
Discontinuities

CIRCUIT ELEMENTS

R>Z O

SHUNT C

SERIES L

IMPEDANCE

Bandpass Impulse Response

OR<Z

11S    LOG MAGNITUDE

)LJXUH������ %DQGSDVV�,PSXOVH�5H�

LOG MAG.

0.5000 GHz 4.0000

REF=20.000 dB 20.000dB/DIV LOG MAG.

0.5000 GHz 4.0000

10.000dB/DIVREF=30.000 dB

BP    w/GS21 FORWARD TRANSMISSION S21 FORWARD TRANSMISSION

)LJXUH������ ([DPSOH�RI�%DQGSDVV�,PSXOVH�5HVSRQVH�

PHASOR IMPULSE BANDPASS RE-
SPONSE

• Real and Imaginary Measurement

• Information On Type of Discontinu-
ity

OPTION 2A
OPTIONS TIME DOMAIN
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1H[W��OHW�XV�ORRN�DW�D�FRPSOH[�FLUFXLW��$�UHVLVWLYH�LPSHGDQFH�FKDQJH
5�=��DQG�D�VKXQW�FDSDFLWDQFH�DQG�VHULHV�LQGXFWDQFH��7KHVH�LPSHGDQFH
FKDQJHV�DUH�VKRZQ�LQ�WKH�WLPH�GRPDLQ�IRU�WKH�ORZSDVV�LPSXOVH�UH�
VSRQVH��ORZSDVV�VWHS�UHVSRQVH��DQG�EDQGSDVV�LPSXOVH�UHVSRQVH��)LJXUH
������

7KH����%�SURFHVVHV�EDQGSDVV�LPSXOVH�UHVSRQVH�GDWD�WR�REWDLQ�SKDVRU�
LPSXOVH�UHVSRQVH��7KLV�EHFRPHV�PRVW�DGYDQWDJHRXV�ZKHUH�ERWK�D�UHDF�
WLYH�UHIOHFWLRQ�DQG�DQ�LPSHGDQFH�FKDQJH�RFFXU�DW�WKH�VDPH�ORFDWLRQ�
7KH�UHDO�SDUW�RI�WKH�WLPH�GRPDLQ�UHVSRQVH�VKRZV�WKH�ORFDWLRQ�RI�LPSHG�
DQFH�OHYHO�FKDQJHV��ZKLOH�WKH�LPDJLQDU\�SDUW�VKRZV�WKH�W\SH�RI�UHDFWLYH
GLVFRQWLQXLW\��3KDVRU�LPSXOVH�UHVSRQVH�GLVSOD\V�RQH�GLVFRQWLQXLW\�DW�D
WLPH��)LJXUH�������

BANDPASS
RESPONSE

LOWPASS
IMPULSE

RESPONSE

LOWPASS
STEP

RESPONSE

REAL S 11

MAGNITUDE S
11

REAL S 11

5 cm10 cm 10 cm

50 Ω 20 Ω 50 Ω

)LJXUH������ &RPSOH[�,PSHGDQFHV

CIRCUIT ELEMENTS
Bandpass-Phasor Impulse Response

R>Z O

SHUNT C

SERIES L

IMPEDANCE 11REAL S IMAGINARY S 11

OR<Z

)LJXUH������ %DQGSDVV�3KDVRU�5H�

MAGNITUDE

REAL

IMAGINARY

SPAN
BANDPASS

C

PHASOR
IMPULSE

5 cm 10 cm

20 Ω 50Ω

)LJXUH������ 3KDVRU�,PSXOVH�5HVSRQVH�'DWD

OPTION 2A
OPTIONS TIME DOMAIN
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2SHUDWLQJ
7LPH�'RPDLQ

7R�RSHUDWH�LQ�WKH�WLPH�GRPDLQ�PRGH��SUHVV�WKH DO-
MAIN�NH\��EHORZ���$�GRPDLQ�PHQX��)LJXUH�������
OHWV�\RX�VHOHFW�WKH�IUHTXHQF\��RU�WLPH�GRPDLQ�PRGHV
E\�VLPSOH�FXUVRU�VHOHFWLRQ��7KH����%�GHIDXOWV�WR�WKH
IUHTXHQF\�GRPDLQ�

6HOHFW�WLPH�RU�GLVWDQFH�IRU�WKH�KRUL]RQWDO�D[LV��7KH
���%�GHIDXOWV�WR�WLPH�D[LV�

127(
,I�\RX�VHOHFW�GLVWDQFH��EH�VXUH�WR�VHW�WKH�GL�
HOHFWULF�FRQVWDQW�LQ�WKH�5HIHUHQFH�'HOD\
PHQX��)LJXUH��������

)LJXUH������� 'RPDLQ�0HQX

DOMAIN

FREQUENCY

FREQUENCY
WITH TIME
GATE

➧ TIME
LOWPASS MODE

TIME
BANDPASS
MODE

DISPLAY

TIME/DISTANCE

SET RANGE

SET GATE

GATE   ON/OFF

HELP

DOMAIN

➧ FREQUENCY

FREQUENCY
WITH TIME
GATE

TIME
LOWPASS MODE

TIME
BANDPASS
MODE

DISPLAY

TIME/DISTANCE

SET RANGE

SET GATE

GATE   ON/OFF

HELP

DOMAIN

FREQUENCY

FREQUENCY
WITH TIME
GATE

TIME
LOWPASS MODE

➧ TIME
BANDPASS MODE

DISPLAY

TIME/DISTANCE

SET RANGE

SET GATE

GATE   ON/OFF

HELP

PRESS <ENTER> 
TO SELECT 
OR SWITCH

)LJXUH�������� 5HIHUHQFH�'HOD\
0HQX

SET
DIELECTRIC
CONSTANT

AIR
(1.000649)

POLYETHYLENE
(2.26)

TEFLON
(2.10)

MICROPOROUS
TEFLON
(1.69)

OTHER
XXXX.XX

PRESS <ENTER> 
TO SELECT 

MAXIMUM

NORMAL

MINIMUM

DOMAIN

DATA
POINTS

HOLD

SETUP
MENU

DEVICE
ID

MEASUREMENT

DOMAIN
KEY

OPTION 2A
OPTIONS TIME DOMAIN
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6HOHFW�6(7�5$1*(�DQG�XVH�WKH�67$57�6723�RU
*$7(�63$1�VHOHFWLRQV�WR�VHW�WKH�UDQJH��)LJXUH����
����

)RU�WKH�ORZSDVV�PRGH�VHOHFW�HLWKHU�,038/6(�RU
67(3�5HVSRQVH�DQG�VHW�WKH�'&�WHUP��7KH����%�GH�
IDXOWV�WR�WKH�,038/6(�5HVSRQVH�DQG�WKH�$872�(;�
75$32/$7(�PRGH�IRU�WKH�'&�WHUP��)LJXUH��������

127(
7KH�EDQGSDVV�PRGH�GLVSOD\V�%DQGSDVV�,P�
SXOVH�5HVSRQVH�XQOHVV�ZH�VHOHFW�3KDVRU�,P�
SXOVH�5HVSRQVH�

)LJXUH������� 6HW�5DQJH�0HQX

LOWPASS TIME
DOMAIN SETUP

➧ START
XXX.XXX ps

STOP
XXX.XXX ps

CENTER
XXX.XXX ps

SPAN
XXX.XXX ps

MARKER RANGE

RESPONSE 
IMPULSE/STEP

MORE

PRESS <ENTER> 
TO SELECT 

DOMAIN

FREQUENCY

FREQUENCY
WITH TIME
GATE

TIME
LOWPASS
MODE

TIME
BANDPASS
MODE

DISPLAY

TIME/DISTANCE

➧ SET RANGE

SET GATE

GATE   ON/OFF

HELP

PRESS <ENTER> 
TO SELECT 
OR SWITCH

BANDPASS TIME
DOMAIN SETUP

➧  START
XXX.XXX ps

STOP
XXX.XXX ps

CENTER
XXX.XXX ps

SPAN
XXX.XXX ps

MARKER RANGE

PHASOR
ON/OFF 
IMPULSE

HELP - PHASOR
IMPULSE

MORE

OPTION 2A
OPTIONS TIME DOMAIN
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7KH�0DUNHU�5DQJH�PHQX�DOORZV�XV�WR�]RRP�LQ�DQG
GLVSOD\�WKH�UDQJH�EHWZHHQ�WZR�VHOHFWHG�PDUNHUV
�)LJXUH��������

)LJXUH������� 5HVSRQVH�0HQXV

SET D.C. TERM
FOR LOWPASS
PROCESSING

➧AUTO
EXTRAPOLATE

LINE
IMPEDANCE

OPEN

SHORT

OTHER
–XXX.XXX #
ABOVE VALUE
REPRESENTS
A 
REFLECTION 
COEFF. OF 
XX.XXX mU

PREVIOUS MENU

LOWPASS TIME
DOMAIN SETUP

START
XXX.XXX ps

STOP
XXX.XXX ps

CENTER
XXX.XXX ps

SPAN
XXX.XXX ps

MARKER RANGE

➧ RESPONSE 
IMPULSE/STEP

MORE

PRESS <ENTER> 
TO SELECT 

BANDPASS TIME
DOMAIN SETUP

START
XXX.XXX ps

STOP
XXX.XXX ps

CENTER
XXX.XXX ps

SPAN
XXX.XXX ps

MARKER RANGE

➧ PHASOR ON/OFF 
IMPULSE

HELP-PHASOR
IMPULSE

MORE

PRESS <ENTER> 
TO SELECT 

)LJXUH������� 0DUNHU�5DQJH�0HQXV

TIME
MARKER SWEEP

➧START TIME 
MARKER ( ) 
XXX.XXX nS

STOP TIME 
MARKER ( ) 
XXX.XXX nS

RESTORE 
ORIGINAL
RANGE

PREVIOUS MENU

USE KEYPAD
TO CHOOSE

MARKER (1 - 6)
OR

PRESS <ENTER> 
TO SELECT 

LOWPASS TIME
DOMAIN SETUP

START
XXX.XXX ps

STOP
XXX.XXX ps

CENTER
XXX.XXX ps

SPAN
XXX.XXX ps

➧ MARKER RANGE   

RESPONSE 
IMPULSE/STEP

MORE

PRESS <ENTER> 
TO SELECT 

OPTION 2A
OPTIONS TIME DOMAIN
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:LQGRZLQJ :LQGRZLQJ�LV�D�IUHTXHQF\�ILOWHU�WKDW�ZH�DSSO\��WR�WKH
IUHTXHQF\�GRPDLQ�GDWD�ZKHQ�ZH�FRQYHUW�LW�WR�WLPH�
GRPDLQ�GDWD��7KLV�ILOWHULQJ�UROOV�RII�WKH�DEUXSW�WUDQVL�
WLRQ�DW�)��DQG�)���7KLV�HIIHFWLYHO\�SURGXFHV�D
WLPH�GRPDLQ�UHVSRQVH�ZLWK�ORZHU�VLGHOREHV��:LQGRZ�
LQJ�DOORZV�D�OLPLWHG�GHJUHH�RI�FRQWURO�RYHU�WKH�SXOVH
VKDSH��WUDGLQJ�RII�ULQJLQJ��VLGHOREHV��IRU�SXOVH�ZLGWK
�)LJXUH��������

:H�VHOHFW�ZLQGRZLQJ�IURP�WKH�7LPH�'RPDLQ�6HWXS
PHQX��)RXU�GLIIHUHQW�ZLQGRZV�DUH�DYDLODEOH��5(&�
7$1*/(��120,1$/��/2:�6,'(/2%(��DQG�0,1,�
080�6,'(/2%(��7KH�5(&7$1*/(�RSWLRQ
SURYLGHV�WKH�QDUURZHVW�SXOVH�ZLGWK��ZKLOH�WKH�0,1,�
080�6,'(/2%(�RSWLRQ�SURYLGHV�WKH�OHDVW�ULQJLQJ
�IHZHVW�VLGHOREHV���7KH����%�GHIDXOWV�WR�WKH�120,�
1$/�RSWLRQ��ZKLFK�LV�DFFHSWDEOH�IRU�PRVW�PHDVXUH�
PHQWV���:LQGRZLQJ�PHQXV�DUH�VKRZQ�LQ�)LJXUH����
���

FREQUENCY DOMAIN TIME DOMAIN

1-TERM WINDOW

2-TERM WINDOW

WINDOWING

F1

NOTE: Wider but no ringing

F2

)LJXUH������� :LQGRZLQJ

)LJXUH������� :LQGRZ�6KDSH�0HQXV

LOWPASS TIME
DOMAIN SETUP

➧ SET WINDOW
NOMINAL

SET GATE

SET D.C. TERM
XXX.XXX

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT 

LOWPASS TIME
DOMAIN SETUP

  START
XXX.XXX ps

STOP
XXX.XXX ps

CENTER
XXX.XXX ps

SPAN
XXX.XXX ps

MARKER RANGE

RESPONSE 
IMPULSE/STEP

➧ MORE

PRESS <ENTER> 
TO SELECT 

SHAPE

➧ RECTANGULAR

NOMINAL

LOW SIDELOBE

MIN SIDELOBE

HELP

PRESS <ENTER> 
TO SELECT 

OPTION 2A
OPTIONS TIME DOMAIN
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*DWLQJ *DWLQJ�LV�D�WLPH�ILOWHU�WKDW�DOORZV�IRU�UHPRYLQJ�XQ�
ZDQWHG�WLPH�GRPDLQ�UHVSRQVHV�E\�JDWLQJ�WKH�GHVLUHG
UHVSRQVH��:H�FDQ�YLHZ�WKH�LVRODWHG�UHVSRQVH�LQ�ERWK
WLPH�GRPDLQ¦XVLQJ�WKH�3+$625�,038/6(�5(�
63216(�RSWLRQ¦DQG�LQ�WKH�IUHTXHQF\�GRPDLQ¦XV�
LQJ�WKH�)5(48(1&<�:,7+�7,0(�*$7(�VHOHFWLRQ
�)LJXUH��������

7KHUH�DUH�IRXU�GLIIHUHQW�JDWH�VKDSHV�DYDLODEOH��5(&�
7$1*/(��120,1$/��/2:�6,'(/2%(��DQG�0,1,�
080�6,'(/2%(��7KH����%�GHIDXOWV�WR�WKH
120,1$/�JDWH��7R�VSHFLI\�D�GLIIHUHQW�VKDSH�VLPSO\
HQWHU�WKH�*DWH�PHQX�DQG�VHOHFW�WKH�GHVLUHG�JDWLQJ
VKDSH��7KH�5(&7$1*/(�KDV�WKH�ODUJHVW�ULSSOH�
ZKLOH��0,1,080�6,'(/2%(�KDV�WKH�OHDVW��)LJXUH
�������

GATE

DISTANCE

GATE APPLIED

GATING

)LJXUH������� *DWLQJ

)LJXUH������� *DWLQJ�0HQXV

GATE

START
XXX.XXX mm

STOP
XXX.XXX mm

CENTER
XXX.XXX mm

SPAN
XXX.XXX mm

SET SHAPE
NOMINAL

GATE      DISP
PREVIOUS MENU

PRESS <ENTER>
TO SELECT

SHAPE

RECTANGULAR

NOMINAL
LOW SIDELOBE
MIN SIDELOBE
HELP

PRESS <ENTER>
TO SELECT

DOMAIN

FREQUENCY

FREQUENCY
WITH TIME
GATE

TIME
LOWPASS
MODE

TIME
BANDPASS MODE
DISPLAY
TIME/DISTANCE

SET RANGE

SET GATE

GATE ON/OFF

HELP

PRESS <ENTER>
TO SELECT
OR SWITCH

OPTION 2A
OPTIONS TIME DOMAIN
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*DWLQJ
([DPSOH

/HW�XV�ORRN�DW�D�UHIOHFWLRQ�PHDVXUHPHQW��$�GHYLFH�DW
WKH�HQG�RI�D�FRD[�FDEOH�LV�PHDVXUHG�LQ�WKH�IUHTXHQF\
GRPDLQ��:H�ZRXOG�OLNH�WR�PHDVXUH�WKH�UHWXUQ�ORVV�RI
WKLV�GHYLFH�DQG�FKDUDFWHUL]H�LWV�LPSHGDQFH��EXW�WR�GR
VR�ZH�KDYH�WR�HOLPLQDWH�WKH�UHVSRQVH�RI�WKH�FDEOH�DQG
FRQQHFWRUV���)LJXUH���������7KH�VWHSV�RQ�WKH�IROORZ�
LQJ�SDJH�GHVFULEH�D�PHWKRG�IRU�PDNLQJ�WKLV�PHDVXUH�
PHQW�

FREQUENCY

FREQUENCY
WITH TIME
GATE

DOMAIN

TIME
LOWPASS MODE
TIME
BANDPASS MODE

-DISPLAY-

TIME/DISTANCE
SET RANGE

SET GATE

HELP

GATE             OFF

S11 FORWARD REFLECTION BP

REF=0.000 dB 10.000dB/DIVLOG MAG.

PRESS    ENTER   
   TO SELECT
   OR SWITCH

18.00000.5000 GHz

)LJXUH������� )UHTXHQF\�*DWLQJ

OPTION 2A
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6WHS��� &RQYHUW�WKH�IUHTXHQF\�GRPDLQ�GDWD�LQWR�WKH�WLPH�GR�
PDLQ�XVLQJ�7,0(�%$1'3$66�02'(��)LJXUH����
����

6WHS��� 6HOHFW�6(7�*$7(�LQ�WKH�'RPDLQ�PHQX��OHIW��WKHQ
*$7(�',63�LQ�WKH�*DWH�PHQX��7KLV�DOORZV�XV�WR�SXW
WKH�JDWH�DURXQG�WKH�GLVFRQWLQXLW\�RI�LQWHUHVW�XVLQJ
WKH�67$57��6723��&(17(5��RU�63$1�VHOHFWLRQV
�)LJXUH��������

0.000mm 50.000cm

FREQUENCY

FREQUENCY
WITH TIME
GATE

DOMAIN

TIME
LOWPASS MODE

TIME
BANDPASS MODE

-DISPLAY-

TIME/DISTANCE

SET RANGE

SET GATE

HELP

GATE             OFF

S11 FORWARD REFLECTION BP

REF=0.000 dB 10.000dB/DIVLOG MAG.

PRESS    ENTER   

   TO SELECT

   OR SWITCH

)LJXUH������� 7LPH�*DWLQJ

0.000mm 50.000cm

S11 FORWARD REFLECTION BP

REF=0.000 dB 10.000dB/DIVLOG MAG.

PRESS    ENTER    
   TO SELECT

SET RANGE

GATE             DISP

SET SHAPE
  NOMINAL

GATE

START
  19.092 cm

SPAN
   4.544 cm

CENTER
   21.364 cm

STOP
   23.636 cm

)LJXUH������� *DWH�'LVSOD\

DOMAIN

FREQUENCY

FREQUENCY
WITH TIME
GATE

TIME
LOWPASS
MODE

➧ TIME
BANDPASS MODE

DISPLAY

SET RANGE

➧ SET GATE

GATE   ON/OFF

HELP

PRESS <ENTER> 
TO SELECT 
OR SWITCH

GATE

START
XXX.XXX mm

STOP
XXX.XXX mm

CENTER
XXX.XXX mm

SPAN
XXX.XXX mm

➧ SET SHAPE
NOMINAL

GATE         DISP

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT 

SHAPE

RECTANGULAR

➧ NOMINAL

LOW SIDELOBE

MIN SIDELOBE

HELP

PRESS <ENTER> 
TO SELECT 

OPTION 2A
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6WHS��� 6HOHFW�*$7(�21�LQ�WKH�*DWH�PHQX�DQG�WKH�XQ�
ZDQWHG�UHVSRQVHV�DUH�UHPRYHG��)LJXUH��������

6WHS��� 6HOHFW�3+$625�,038/6(�21�LQ�WKH�%DQGSDVV
PHQX��7KH�UHDO�DQG�LPDJLQDU\�UHVSRQVHV�RI�WKH�3KD�
VRU�,PSXOVH�5HVSRQVH�DUH�GLVSOD\HG��%DVHG�RQ�WKH
GLVSOD\��WKH�GHYLFH�KDV�D�VHULHV�LQGXFWDQFH�DV�ZHOO�DV
UHVLVWDQFH�!���RKPV��)LJXUH��������

0.000mm 50.000cm

S11 FORWARD REFLECTION

REF=0.000 dB 10.000dB/DIVLOG MAG.

PRESS    ENTER    
   TO SELECT

SET RANGE

SET SHAPE
  NOMINAL

GATE

START
  19.092 cm

SPAN
   4.544 cm

CENTER
   21.364 cm

STOP
   23.636 cm

BP    w/G

GATE           ON

)LJXUH������� 5HVSRQVH�ZLWK�*$7(�21�6HOHFWHG

S11 FORWARD REFLECTION

0.5000

BANDPASS
DISTANCE

DISPLAY SETUPREAL REF=7.000 mU 7.000mU/DIV

START
   0.000 mm

STOP
  50.000 cm

CENTER
  25.000 cm

SPAN
  50.000 cm

MARKER RANGE

PHASOR         ON
IMPULSE
SET RANGE TO
ISOLATE ONE
DISCONTINUITY

MORE

PRESS    ENTER   

TO SELECT

OR TURN ON/OFF

0.0000mm 50.000cm

     PI   w/G

REF=10.000mU 8.000mU/DIV

REL. VELOCITY

  0.67

)LJXUH������� 5HVSRQVH�ZLWK�3+$625�,038/6(�21�6HOHFWHG

OPTION 2A
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6WHS��� 6HOHFW�)5(48(1&<�:,7+�7,0(�*$7(��LQ�WKH�'R�
PDLQ�PHQX�WR�GLVSOD\�WKH�IUHTXHQF\�GRPDLQ�6���IRU�
ZDUG�UHIOHFWLRQ�RI�WKH�JDWHG�WLPH�GRPDLQ�UHVSRQVH
�)LJXUH��������

$Q�H[DPSOH�RI�JDWLQJ�D�WUDQVPLVVLRQ�PHDVXUHPHQW
LV�PDNLQJ�DQ�DQWHQQD�PHDVXUHPHQW��*DWLQJ�FDQ�UH�
PRYH�XQZDQWHG�JURXQG�RU�FKDPEHU�UHIOHFWLRQV�WKDW
LQWHUIHUH�ZLWK�FKDUDFWHUL]LQJ�DQ�DQWHQQDªV�SDWWHUQ
�)LJXUH��������

)LQDOO\��OHWªV�ORRN�DW�VRPH�PHDVXUHPHQW�FRQVLGHUD�
WLRQV�DQG�ZD\V�WR�RSWLPL]H�WKHLU�WLPH�GRPDLQ�UHVXOWV�

FREQUENCY

FREQUENCY
WITH TIME
GATE

DOMAIN

TIME
LOWPASS MODE

TIME
BANDPASS MODE

-DISPLAY-

TIME/DISTANCE

SET RANGE

SET GATE

HELP

S11 FORWARD REFLECTION

REF=0.000 dB 10.000dB/DIVLOG MAG.

PRESS    ENTER   

   TO SELECT
   OR SWITCH

0.5000 GHz 18.000

GATE             ON

FGT

)LJXUH������� 5HVSRQVH�)5(48(1&<�:,7+�7,0(�*$7(�6HOHFWHG

TRANSMITTED SIGNAL

GROUND
REFLECTIONS

)LJXUH������� $QWHQQD��0HDVXUHPHQWV

MEASUREMENT CONSIDERATIONS

• Small Responses

• Close Responses

• Distant Responses

OPTION 2A
OPTIONS TIME DOMAIN
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2SWLPL]LQJ
7LPH�'RPDLQ
5HVXOWV

6PDOO�LPSHGDQFH�FKDQJHV�FDXVH�VPDOO�UHVSRQVHV
WKDW�FDQ�EH�ORVW�LQ�WKH�QRLVH�IORRU��7KLV�LV�DOVR�WUXH�RI
ORQJ�FDEOH�DQG�ZDYHJXLGH�UXQV�ZLWK�KLJK�LQVHUWLRQ
ORVV�

7R�RSWLPL]H�IRU�VPDOO�UHVSRQVHV��

8VH�DYHUDJLQJ�DQG�UHGXFHG�,)�EDQGZLGWK�WR
ORZHU�WKH�QRLVH�IORRU��
8VH�PD[LPXP�SRZHU�WR�SURYLGH�PD[LPXP�G\�
QDPLF��UDQJH��
8VH�WKH�ZLQGRZ��ZLWK�WKH�ORZHVW�VLGHOREHV�WR
UHGXFH�ULQJLQJ�

(OHPHQWV�WKDW�DUH�SK\VLFDOO\�FORVH�RU�KDYH�VLPLODU
OHQJWK�WUDQVPLVVLRQ�SDWKV�FDQ�KDYH�PLQLPDO�RU�RYHU�
ODSSLQJ�WLPH�GRPDLQ�UHVSRQVHV�

7R�RSWLPL]H�IRU�FORVH�UHVSRQVH�PHDVXUHPHQWV�DQG�DW�
WDLQ�WKH�EHVW�UHVROXWLRQ��

8VH�WKH�ZLGHVW�VZHHS��
8VH�WKH�ZLQGRZ�ZLWK�WKH�QDUURZHVW�SXOVH
VKDSH�

7R�PD[LPL]H�WKH�GLVWDQFH�PHDVXUHPHQW�FDSDELOLW\
ZLWKRXW�FDXVLQJ�DOLDVLQJ��IDOVH�LQIRUPDWLRQ���XVH�WKH
PLQLPXP�IUHTXHQF\�VWHS�VL]H�E\�VHOHFWLQJ�����SRLQWV
DQG�WKH�PLQLPXP�UHTXLUHG�IUHTXHQF\�UDQJH�

,Q�VXPPDU\��WKH����%�7LPH�'RPDLQ�FDSDELOLW\�LV�D
SRZHUIXO�DQG�YHUVDWLOH�WRRO�LQ�SHUIRUPLQJ�QHWZRUN
DQDO\]HU�PHDVXUHPHQWV�

7LPH�'RPDLQ
'DWD�6KHHW

7KH�2SWLRQ��$��7LPH�'RPDLQ�IHDWXUH�LV�GHVFULEHG�LQ
GHSWK�LQ�WKH�$15,768�$SSOLFDWLRQ�1RWH��$1������
)RU�\RXU�FRQYHQLHQFH��D�FRS\�RI�$1������LV�LQFOXGHG
DW�WKH�HQG�RI�WKLV�PDQXDO��EHKLQG�WKH�§6XSSOHPHQWV¨
WDE�

7LPH�'RPDLQ
0HQXV

$�IORZ�GLDJUDP�RI�WKH�PHQXV�DVVRFLDWHG�ZLWK�WKH
7LPH�'RPDLQ�2SWLRQ�LV�VKRZQ�RQ�WKH�IROORZLQJ
SDJHV��7KH�PHQX�FKRLFHV�DUH�GHVFULEHG�LQ�$SSHQGL[
���7KH\�DSSHDU�LQ�DOSKDEHWLFDO�RUGHU�E\�WKHLU�FDOO�OHW�
WHUV��7'���7'���7'�GO��HWF�

SMALL RESPONSES

• Small Impedance Changes

• Long Lossy Devices

• High Insertion Loss Paths

OPTIMIZE FOR SMALL RESPONSES

• Use Averaging

• Use Reduced IF Bandwidth

• Use Window With Least Ringing

CLOSE RESPONSES

• Physically Close  Elements

• Similar Length Transmission  Paths

OPTIMIZE FOR CLOSE RESPONSES

• Use Widest Sweep

• Use Window with Narrowest 
Pulse Shape

DISTANT RESPONSES

• Use 501 Points

• Use Minimum Required Frequency
Range 

OPTION 2A
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MAXIMUM

NORMAL

MINIMUM

SETUP
MENU

DATA
POINTS

HOLD DOMAIN
DEVICE

ID

MEASUREMENT

MENU TD1

DOMAIN

FREQUENCY

FREQUENCY
WITH TIME
GATE

TIME
LOWPASS MODE

TIME
BANDPASS MODE

–DISPLAY–

TIME/DISTANCE

SET RANGE

SET GATE

GATE  ON/OFF

HELP

PRESS <ENTER> 
TO SELECT 
OR SWITCH

A
For “–DISPLAY–” = DISTANCE and additional selection of TIME, LOW PASS
MODE

B For “–DISPLAY–” = DISTANCE and additional selection of either FREQUENCY,
FREQUENCY WITH TIME GATE, or TIME, BANDPASS MODE

C For “–DISPLAY–” = TIME and additional selection of TIME, LOW PASS MODE

D
For “–DISPLAY–” = TIME and additional selection of either FREQUENCY,
FREQUENCY WITH TIME GATE, or TIME, BANDPASS MODE

E

TIME DOMAIN
OPTIONS MENUS
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MENU TD2dl

LOWPASS
 DISTANCE

DISPLAY SETUP

START
XXX.XXX mm

STOP
XXX.XXX mm

CENTER
XXX.XXX mm

SPAN
XXX.XXX mm

MARKER RANGE   

RESPONSE 
IMPULSE/STEP

MORE

REL. VELOCITY
X.X

PRESS <ENTER> 
TO SELECT 

MENU TD3l

LOWPASS TIME
DOMAIN SETUP

SET WINDOW
    XXXXXXXX

SET GATE

SET D.C. TERM
     XXXX
    XXXXXXXXXXX

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT 

MENU TD5w

SET WINDOW
SHAPE

RECTANGULAR  

NOMINAL

LOW SIDELOBE

MIN SIDELOBE

HELP

PRESS <ENTER> 
TO SELECT 

MENU TD6

SET D.C. TERM
FOR LOWPASS
PROCESSING

AUTO
EXTRAPOLATE

LINE
IMPEDANCE

OPEN

SHORT

OTHER
XXX.XXX
ABOVE VALUE
REPRESENTS A 
REFLECTION
COEFF. OF
  X.XXX pU 

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT

MENU TD5g

SET GATE
SHAPE 

RECTANGULAR  

NOMINAL

LOW SIDELOBE

MIN SIDELOBE

HELP

PRESS <ENTER> 
TO SELECT 

MENU TD4d

GATE

START
XXX.XXX mm

STOP
XXX.XXX mm

CENTER
XXX.XXX mm

SPAN
XXX.XXX mm

SET SHAPE
   XXXXXXXX

GATE   ON/OFF

SET RANGE

A MENU TD7d

DISTANCE
MARKER SWEEP

START DIST 
MARKER ( ) 
XX.XXXX cm

STOP DIST 
MARKER ( ) 
X.XXXX m

RESTORE 
ORIGINAL
RANGE

PREVIOUS MENU

USE KEYPAD
TO SELECT

MARKER (1 - 6)
OR

PRESS <ENTER> 
TO SELECT 

TIME DOMAIN
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MENU TD5w

SET WINDOW
SHAPE

RECTANGULAR  

NOMINAL

LOW SIDELOBE

MIN SIDELOBE

HELP

PRESS <ENTER> 
TO SELECT 

MENU TD5g

SET GATE
SHAPE 

RECTANGULAR  

NOMINAL

LOW SIDELOBE

MIN SIDELOBE

HELP

PRESS <ENTER> 
TO SELECT 

MENU TD4d

GATE

START
XXX.XXX mm

STOP
XXX.XXX mm

CENTER
XXX.XXX mm

SPAN
XXX.XXX mm

SET SHAPE
   XXXXXXXX

GATE   ON/OFF

SET RANGE

PRESS <ENTER> 
TO SELECT 

B

MENU TD2db

BANDPASS 
DISTANCE

DISPLAY SETUP

START
XXX.XXX ps

STOP
XXX.XXX ps

CENTER
XXX.XXX ps

SPAN
XXX.XXX ps

MARKER RANGE

PHASOR ON/OFF 
IMPULSE

HELP – PHASOR
IMPULSE

MORE

REL. VELOCITY
X.X

MENU TD3b

BANDPASS TIME
DOMAIN SETUP

SET WINDOW
    NOMINAL

SET GATE

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT

MENU TD7t

TIME
MARKER SWEEP

START DIST 
MARKER ( ) 
XX.XXXX cm

STOP DIST 
MARKER ( ) 
X.XXXX m

RESTORE 
ORIGINAL
RANGE

PREVIOUS MENU

TIME DOMAIN
OPTIONS MENUS
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MENU TD3l

LOWPASS TIME
DOMAIN SETUP

SET WINDOW
    XXXXXXXX

SET GATE

SET D.C. TERM
     XXXX
    XXXXXXXXXXX

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT 

MENU TD5w

SET WINDOW
SHAPE

RECTANGULAR  

NOMINAL

LOW SIDELOBE

MIN SIDELOBE

HELP

PRESS <ENTER> 
TO SELECT 

MENU TD6

SET D.C. TERM
FOR LOWPASS
PROCESSING

AUTO
EXTRAPOLATE

LINE
IMPEDANCE

OPEN

SHORT

OTHER
XXX.XXX
ABOVE VALUE
REPRESENTS A 
REFLECTION
COEFF. OF
  X.XXX pU 

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT 

MENU TD5g

SET GATE
SHAPE 

RECTANGULAR  

NOMINAL

LOW SIDELOBE

MIN SIDELOBE

HELP

PRESS <ENTER> 
TO SELECT 

MENU TD4t

GATE

START
XXX.XXX ns

STOP
XXX.XXX ns

CENTER
XXX.XXX ns

SPAN
XXX.XXX ns

SET SHAPE
   XXXXXXXX

GATE   ON/OFF

SET RANGE

PRESS <ENTER> 
TO SELECT 

C

MENU TD2tl

LOWPASS TIME
DOMAIN SETUP

START
XXX.XXX ps

STOP
XXX.XXX ps

CENTER
XXX.XXX ps

SPAN
XXX.XXX ps

MARKER RANGE   

RESPONSE 
IMPULSE/STEP

MORE

PRESS <ENTER> 
TO SELECT 

MENU TD7d

DISTANCE
MARKER SWEEP

START DIST 
MARKER ( ) 
XX.XXXX cm

STOP DIST 
MARKER ( ) 
X.XXXX m

RESTORE 
ORIGINAL
RANGE

PREVIOUS MENU

TIME DOMAIN
OPTIONS MENUS

360 OM 10-21



MENU TD5w

SET WINDOW
SHAPE

RECTANGULAR  

NOMINAL

LOW SIDELOBE

MIN SIDELOBE

HELP

PRESS <ENTER> 
TO SELECT 

MENU TD5g

SET GATE
SHAPE 

RECTANGULAR  

NOMINAL

LOW SIDELOBE

MIN SIDELOBE

HELP

PRESS <ENTER> 
TO SELECT 

MENU TD4t

GATE

START
XXX.XXX ns

STOP
XXX.XXX ns

CENTER
XXX.XXX ns

SPAN
XXX.XXX ns

SET SHAPE
   XXXXXXXX

GATE   ON/OFF

SET RANGE

PRESS <ENTER> 
TO SELECT 

D

MENU TD3b

BANDPASS TIME
DOMAIN SETUP

SET WINDOW
    NOMINAL

SET GATE

PREVIOUS MENU

PRESS <ENTER> 
TO SELECT

MENU TD2tb

BANDPASS TIME
DOMAIN SETUP

START
XXX.XXX ps

STOP
XXX.XXX ps

CENTER
XXX.XXX ps

SPAN
XXX.XXX ps

MARKER RANGE

PHASOR ON/OFF 
IMPULSE

HELP – PHASOR
IMPULSE

MORE

PRESS <ENTER> 
TO SELECT 

OR TURN ON/OFF

MENU TD7t

TIME
MARKER SWEEP

START DIST 
MARKER ( ) 
XX.XXXX cm

STOP DIST 
MARKER ( ) 
X.XXXX m

RESTORE 
ORIGINAL
RANGE

PREVIOUS MENU

TIME DOMAIN
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E

MENU TD4d/t

GATE

START
XXX.XXX xx

STOP
XXX.XXX xx

CENTER
XXX.XXX xx

SPAN
XXX.XXX xx

SET SHAPE
   XXXXXXXX

GATE   ON/OFF

SET RANGE

PRESS <ENTER> 
TO SELECT 

MENU TD5g

SET GATE
SHAPE 

RECTANGULAR  

NOMINAL

LOW SIDELOBE

MIN SIDELOBE

HELP

PRESS <ENTER> 
TO SELECT 

D
For “–DISPLAY–” = TIME and additional selection of either FREQUENCY, FRE-
QUENCY WITH TIME GATE, or TIME, BANDPASS MODE in menu TD1

C For “–DISPLAY–” = TIME and additional selection of TIME, LOW PASS MODE in
menu TD1

B For “–DISPLAY–” = DISTANCE and additional selection of either FREQUENCY,
FREQUENCY WITH TIME GATE, or TIME, BANDPASS MODE in menu TD1

A For “–DISPLAY–” = DISTANCE and additional selection of TIME, LOW PASS
MODE in menu TD1

TIME DOMAIN
OPTIONS MENUS
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����  OPTION 5, 
RECEIVER MODE

7KH�2SWLRQ����5HFHLYHU�0RGH�SURYLGHV�WKUHH�GLVWLQFW�PRGHV�RI�RSHUD�
WLRQ�

Sweep/ Source Lock mode, used to phase lock a 360SS source
Synthesizer/ Tracking mode, used to allow the receiver to track a
67XXB synthesizer
Set-On mode, allowing the operation of the test set as a tuned re-
ceiver

6ZHHSHU�
6RXUFH�/RFN
0RGH

7KH�6ZHHSHU�6RXUFH�/RFN�PRGH�HQDEOHV�WKH����%�WR
SKDVH�ORFN�IUHTXHQF\�VRXUFHV�XVLQJ�WKH�GF�FRQWURO
YROWDJH�LW�SURGXFHV�IRU�WKDW�SXUSRVH��7KH�VRXUFHV
PXVW�EH�FDSDEOH�RI�EHLQJ�IUHTXHQF\�FRQWUROOHG�E\�D
GF�YROWDJH���7KH����%�GHWHFWV�WKH�HUURU�LQ�IUHTXHQF\
DQG�SKDVH�RI�WKH�VRXUFH�DQG�VHQGV�D�GF�YROWDJH�IURP
WKH��EXT FM ∅ LOCK�OUTPUT�FRQQHFWRU�RQ�WKH
���%�WR�WKH�EXT FM ∅ LOCK INPUT�FRQQHFWRUV�RQ
WKH�VRXUFH� 'XH�WR�LQKHUHQW�UHVROXWLRQ�RI�WKH����%ªV
V\QWKHVL]HG�ORFDO�RVFLOODWRUV��IUHTXHQF\�UHVROXWLRQ�LV
OLPLWHG�WR�����N+]�LQWHUYDOV��7KLV�PRGH�UHTXLUHV
WKDW�WKH�VRXUFH�EH�ORFDWHG�FORVH�WR�WKH����%�

6RXUFH�ORFN�FDQ�EH�DFFRPSOLVKHG�RQO\�LI�WKH�VRXUFH
IUHTXHQF\�LV�DYDLODEOH�WR�RQH�RI�WKH�UHIHUHQFH�UHFHLYH
FKDQQHOV��7KH�SRZHU�OHYHO�QHHGHG�DW�WKH�VDPSOHU�LQ�
SXW�LV�¥���WR�¥���G%P��$OO�RWKHU�UHFHLYH�FKDQQHOV
ZLOO�RSHUDWH�RYHU�WKHLU�IXOO�G\QDPLF�UDQJH�

7KH�FDSDELOLWLHV�UHTXLUHG�RI�WKH�5)�VRXUFH�DUH�DV�IRO�
ORZV�

*UHDWHU�WKDQ���N�RKP�LQSXW�LPSHGDQFH
/HVV�WKDQ�����S)�LQSXW�FDSDFLWDQFH
*UHDWHU�WKDQ�����N+]���G%�EDQGZLGWK
/HVV�WKDQ����0+]�DEVROXWH�DFFXUDF\
¥��0+]�9�VHQVLWLYLW\

)RU�UHVROXWLRQ�RI�OHVV�WKDQ�����N+]�RU�UHFHLYHU�IUH�
TXHQFLHV�RXWVLGH�WKH�LQGLFDWHG�WHVW�VHW�UDQJH��WKH�XVH
RI�H[WHUQDO�PL[HUV�DQG�D�V\QWKHVL]HU�LV�UHTXLUHG�
'XDO�6RXUFH�&RQWURO�LV�UHTXLUHG�LQ�WKLV�FDVH�

6\QWKHVL]HU�
7UDFNLQJ
0RGH

,Q�WKH�6\QWKHVL]HU�7UDFNLQJ�PRGH��WKH����%�VWHHUV
LWV�VHFRQG�ORFDO�RVFLOODWRU�IUHTXHQF\�DQG�SKDVH�VLJQDO
VR�DV�WR�SKDVH�ORFN�LWVHOI�WR�WKH�UHIHUHQFH�VLJQDO��7\SL�
FDOO\�WKH�VRXUFH�LV�D�V\QWKHVL]HU��VLQFH�LW�PXVW�EH�DF�
FXUDWH�WR�EHWWHU�WKDQ�±���0+]��'XH�WR�WKH�LQKHUHQW
UHVROXWLRQ�RI�WKH����%ªV�IUHTXHQF\�UHDGRXW��IUH�
TXHQF\�UHVROXWLRQ�LV�OLPLWHG�WR���N+]�LQWHUYDOV��KRZ�

OPTION 5
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HYHU�WKH����%�ZLOO�ORFN�RQ�WR�DQ\�VLJQDO�ZLWKLQ���
0+]�RI�WKDW�VHWWLQJ��

)RU�UHFHLYH�IUHTXHQFLHV�RXWVLGH�WKH�LQGLFDWHG�WHVW�VHW
UDQJH��WKH�XVH�RI�H[WHUQDO�PL[HUV�DQG�D�V\QWKHVL]HU
LV�UHTXLUHG��'XDO�6RXUFH�&RQWURO�LV�UHTXLUHG�LQ�WKLV
FDVH�

6HW�RQ�0RGH ,Q�WKH�6HW�2Q�PRGH��WKH�VRXUFH�ORFN�FLUFXLWU\�RI�WKH
���%�LV�FRPSOHWHO\�E\�SDVVHG��5HIHUHQFH�VLJQDOV�DUH
QR�ORQJHU�QHFHVVDU\�IRU�V\VWHP�RSHUDWLRQ��7KLV�DO�
ORZV�DOO�RI�WKH����%�VDPSOHUV�WR�RSHUDWH�RYHU�WKHLU
IXOO�G\QDPLF�UDQJH��$V�D�UHVXOW��WKH�VRXUFH�DQG�WKH
���%�PXVW�EH�ORFNHG�WR�WKH�VDPH����0+]�WLPH�EDVH�
RWKHUZLVH�FRKHUHQW�GHWHFWLRQ�LV�QRW�SRVVLEOH��2QO\
V\QWKHVL]HG�VRXUFHV�PD\�EH�XVHG�LQ�WKLV�PRGH�

'XH�WR�WKH�LQKHUHQW�UHVROXWLRQ�RI�WKH����%ªV�V\QWKH�
VL]HG�ORFDO�RVFLOODWRUV��IUHTXHQF\�UHVROXWLRQ�LV�OLPLWHG
WR�����N+]�LQWHUYDOV�RYHU�WKH�IUHTXHQF\�UDQJH�RI�WKH
WHVW�VHW�

7R�UHDOL]H�UHVROXWLRQV�RI�OHVV�WKDQ�����N+]��RU�IRU�UH�
FHLYH�IUHTXHQFLHV�RXWVLGH�WKH�LQGLFDWHG�WHVW�VHW
UDQJH��WKH�XVH�RI��H[WHUQDO�PL[HUV�DQG�D�VHFRQG�V\Q�
WKHVL]HU�LV�UHTXLUHG��7R�DVVXUH�FRKHUHQW�GHWHFWLRQ�
DOO�WLPH�EDVHV�PXVW�EH�GHULYHG�IURP�WKH�VDPH
VRXUFH¦HLWKHU�WKH����%��RQH�RI�WKH�V\QWKHVL]HUV��RU
DQ�LQGHSHQGHQW����0+]�UHIHUHQFH��'XDO�6RXUFH�&RQ�
WURO�LV�UHTXLUHG�LQ�WKLV�FDVH��

7KH�EORFN�GLDJUDP�VKRZQ�LQ�)LJXUH�������LQGLFDWHV
KRZ�WKH�V\VWHP�LV�FRQILJXUHG�IRU�DOO�RI�WKH�SRVVLEOH
PRGHV�RI�RSHUDWLRQ��:LWK�WKH�VZLWFKHV�VHW�DV�VKRZQ�
WKH�V\VWHP�RSHUDWHV�LQ�WKH�6HW�2Q�PRGH��/2��DQG
/2��DUH�SUH�VHW�WR�DOORZ�RQO\�D�SUHVFULEHG�VLJQDO�WR
EH�GHWHFWHG�E\�WKH�V\QFKURQRXV�GHWHFWRU��:LWK�WKH
VZLWFK�LQ�6:((3(5�SRVLWLRQ�WKH�V\VWHP�LV�RSHUDW�
LQJ�LQ�WKH�SKDVH�ORFN�PRGH��:LWK�WKH�VZLWFK�LQ�WKH
6<17+(6,=(5�SRVLWLRQ��WKH�V\VWHP�LV�LQ�WKH�V\Q�
WKHVL]HU�WUDFNLQJ�PRGH�
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3URFHGXUH�
5HFHLYHU
0RGH�
2SHUDWLRQ

$�GHWDLOHG�SURFHGXUH�IRU�RSHUDWLRQ�XVLQJ�WKH�5H�
FHLYHU�0RGH�RSWLRQ�LV�SURYLGHG�LQ�WKH�IROORZLQJ�SDJHV�

5HFHLYHU
0RGH�0HQXV

7KH�PHQXV�DVVRFLDWHG�ZLWK�WKH�5HFHLYHU�0RGH�DUH
GHVFULEHG�LQ�WKH�DOSKDEHWLFDO�OLVWLQJ��$SSHQGL[����XQ�
GHU�WKHLU�FDOO�VLJQ��5&9���5&9���5&9���HWF�

SWEEPER ANALOG LOCK SIGNAL

SAMPLER

1ST L.O. 2ND L.O.

SYNTHESIZER/
SET ON

10 MHz
(SYNTHESIZER)

SYNTHESIZER

SWEEPER/
SET ON

10 MHz

10 MHz

10 MHz

REAL

IMAGINARY

2-1/4 MHz

3RD L.O.
2-1/3 MHz

4TH L.O.
83-1/3 KHz

10 MHz 10 MHz

SYNCHRONOUS
DETECTOR

SYNTHESIZERSYNTHESIZER

RF MEASURE
CIRCUIT

)LJXUH������� ���%�3KDVH�/RFN�0RGHV
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2SHUDWLQJ�3URFHGXUH��5HFHLYHU�0RGH
7KH�WKUHH�RSHUDWLRQDO�PRGHV�WKDW�FRPSULVH�WKH�5HFHLYHU�0RGH�FDQ�EH
VHW�XS�DV�IROORZV�

6WHS��� 3UHVV�WKH�OPTION MENU�NH\��EHORZ���

6WHS��� :KHQ�PHQX�23716��OHIW��DSSHDUV��VHOHFW�5(�
&(,9(5�02'(��

6WHS��� :KHQ�PHQX�5&9���OHIW��DSSHDUV��VHOHFW�HLWKHU
67$1'$5'��VWHS����RU�86(5�'(),1('��VWHS����
<RXU�VHOHFWLRQ�GHSHQGV�RQ�WKH�DSSOLFDWLRQ�

6WHS��� 7KH�6WDQGDUG�PRGH�XVHV�WKH�6\QWKHVL]HU�7UDFNLQJ
PRGH�IRU�RSHUDWLRQ�ZLWK�D�V\QWKHVL]HU��DQG�WKH
6ZHHSHU�6RXUFH�/RFN�PRGH�IRU�RSHUDWLRQ�ZLWK�D
VZHHSHU�RU����66�W\SH�VRXUFH��6RXUFH�FRQWURO�YLD�WKH
*3,%�LV�DOZD\V�LQ�HIIHFW��7KH�XVHU�KDV�QR�FRQWURO
RYHU�VHOHFWLRQV�ZLWKLQ�WKH�6WDQGDUG�0RGH

%HFDXVH�HQWHULQJ�WKH�VWDQGDUG�PRGH�HUDVHV�WKH�FXU�
UHQW�VWRUHG�FDOLEUDWLRQ�GDWD��D�ZDUQLQJ�PHQX
�5&9���DSSHDUV�ZKHQ�67$1'$5'�LV�VHOHFWHG�
3UHVV�ENTER�WR�HQWHU�LQWR�WKH�6WDQGDUG�PRGH�RU
SUHVV�CLEAR�WR�DERUW�

OPTION
MENU

MENU OPTNS

OPTIONS

SWEEP OPTIONS

REAR  PANEL
OUTPUT

DIAGNOSTICS

MULTIPLEXER
CONTROL

MULTIPLE
SOURCE
CONTROL

RECEIVER MODE

PRESS <ENTER> 
TO SELECT

MENU RCV1

RECEIVER MODE

STANDARD

USER DEFINED

PRESS <ENTER>
TO SELECT

MENU RCV3

STANDARD
RECEIVER MODE

WARNING:

CONTINUING
WILL ERASE
CURRENT

SETUP AND
CALIBRATION 

PRESS <ENTER>
TO CONTINUED

OR
PRESS <CLEAR>

TO ABORT
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6WHS��� 6HOHFWLQJ�86(5�'(),1('�5(&(,9(5�02'(�LQ
PHQX�5&9��EULQJV�PHQX�5&9���WR�WKH�VFUHHQ��:KHQ
PHQX�5&9���DSSHDUV��WKH�ODVW�PRGH�VHOHFWHG�LV�KLJK�
OLJKWHG�LQ�UHG��7KH�GHIDXOW�VHOHFWLRQ�LV�6285&(
/2&.�

6RXUFH�/RFN��7UDFNLQJ�RU�6HW�2Q�PRGHV�FDQ�EH�VH�
OHFWHG�IURP�WKLV�PHQX��:KHQ�D�PRGH�LV�VHOHFWHG��LQ�
IRUPDWLRQ�DERXW�WKDW�PRGH�LV�GLVSOD\HG�RQ�WKH
VFUHHQ��)LJXUH���������������RU���������7KLV�LQIRUPD�
WLRQ�GHVFULEHV�WKH�PRGH�DQG�WKH�FDSDELOLWLHV�UHTXLUHG
RI�WKH�5)�VRXUFH�

6WHS��� *3,%�&21752/�FDQ�EH�WRJJOHG�21�RU�2))�E\
SUHVVLQJ�ENTER��

:KHQ�*3,%�&21752/�LV�VHW�21��WKH����%�VWHSV
WKH�IUHTXHQF\�RI�WKH�VRXUFH�LQ�DFFRUGDQFH�ZLWK�WKH
FXUUHQW�VZHHS�VHWXS��8VH�WKLV�PRGH�ZLWK�$15,768
VRXUFHV�ZKHQ�D�QRUPDO�VZHHS�LV�GHVLUHG��

:KHQ�*3,%�&21752/�LV�VHW�2))��WKH����%�ZLOO
QRW�FKDQJH�WKH�IUHTXHQF\�VHWWLQJ�RI�WKH�VRXUFH��8VH
WKLV�PRGH�ZLWK�QRQ�$15,768�VRXUFHV��RU�ZKHQ
*3,%�FRQWURO�RI�WKH�VRXUFH�LV�QRW�SRVVLEOH�RU�QRW�GH�
VLUHG�

6WHS��� 0RYH�FXUVRU�WR�),1,6+('��$&&(37�&21),*8�
5$7,21�DQG�SUHVV�ENTER��7KLV�EULQJV�ZDUQLQJ
PHQX�5&9���OHIW��WR�WKH�VFUHHQ��7KH�PHQX�LQGLFDWHV
ZKLFK�PRGH�KDV�EHHQ�VHOHFWHG�DQG�ZDUQV�WKDW�FRQ�
WLQXLQJ�ZLOO�HUDVH�WKH�FXUUHQW�IUHTXHQFLHV�DQG�FDOL�
EUDWLRQ�VHWXS�VWRUHG�LQ�WKH����%��3UHVV�ENTER�WR
FRQILUP�WKH�VHOHFWLRQ�RU�SUHVV�CLEAR�WR�DERUW�

MENU RCV1

RECEIVER MODE

STANDARD

USER DEFINED

PRESS <ENTER>
TO SELECT

MENU RCV3

STANDARD
RECEIVER MODE

WARNING:

CONTINUING
WILL ERASE
CURRENT

SETUP AND
CALIBRATION 

PRESS <ENTER>
TO CONTINUED

OR
PRESS <CLEAR>

TO ABORT

MENU RCV2

USER DEFINED
RECEIVER MODE

FINISHED,
ACCEPT
CONFIGURATION

PHASE LOCK
MODE 

SOURCE LOCK

TRACKING

SET ON 

360 CONTROL OF
SOURCE SWEEP

GPIB              ON
CONTROL

PRESS ENTER
TO SELECT

OR TURN ON/OFF
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SOURCE LOCK MODE DESCRIPTION

USED TO PHASE LOCK ANY FREQUENCY SOURCE HAVING
AN ANALOG FM INPUT.

SOURCE FREQUENCY MUST BE AVAILABLE TO ONE OF
THE REFERENCE RECEIVE CHANNELS. POWER LEVEL
NEEDED AT THE SAMPLER INPUT IS -10 TO -30 dBm. 

RECEIVER RESOLUTION IS 100 KHz OVER THE
FREQUENCY RANGE OF THE TEST SET

RF SOURCE CAPABILITITES REQUIRED

RF SOURCE ANALOG FM INPUT MUST HAVE: > 10K OHM IN-
PUT IMPEDANCE, < 100 pF INPUT CAPACITANCE, > 500 KHz
3 dB BANDWIDTH, -6 MHz/VOLT SENSITIVITY, < 25 MHz AB-
SOLUTE ACCURACY.

FOR RECEIVE FREQUENCIES OUTSIDE INDICATED TEST
SET RANGE, EXTERNAL MIXERS,  A SYNTHESIZER AND
MULTIPLE SOURCE CONTROL ARE REQUIRED.

360 GPIB CONTROL OF SOUCE SWEEP:                  ON

USE THIS MODE WITH ANRITSU SOURCES WHEN NORMAL
SWEEP IS DESIRED.

)LJXUH������� 6RXUFH�/RFN�0RGH�,QIRUPDWLRQ�)LHOG
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TRACKING MODE DESCRIPTION

USED TO PHASE LOCK THE 360 RECEIVERS TO A KNOWN
FREQUENCY SOURCE, TYPICALLY A SYNTHESIZER.

SOURCE FREQUENCY MUST BE AVAILABLE TO ONE OF
THE REFERENCE CHANNELS. POWER LEVEL NEEDED AT
THE SAMPLER INPUT IS -10 TO -30 dBm. 

RESOLUTION OF 360 DISPLAY READOUT IS 1 KHz, EXCEPT
100 KHz WHEN USING ANRITSU SWEEPER. HOWEVER THE
RECEIVER WILL LOCK TO ANY SIGNAL UP TO 10 MHz
AWAY FROM THIS FREQUENCY.

RF SOURCE CAPABILITIES REQUIRED

SOURCE MUST BE WITHIN +/-  10 MHz OF THE DESIRED
FREQUENCY FOR THE 360 TO LOCK ON.

FOR RECEIVE FREQUENCIES OUTSIDE INDICATED TEST
SET RANGE, EXTERNAL MIXERS, A SYNTHESIZER AND
MULTIPLE SOURCE CONTROL ARE REQUIRED.

360 GPIB CONTROL OF SOUCE SWEEP:                  ON

USE THIS MODE WITH ANRITSU SOURCES WHEN NORMAL
SWEEP IS DESIRED.

)LJXUH������� 7UDFNLQJ�0RGH�,QIRUPDWLRQ�)LHOG
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SET ON MODE DESCRIPTION

DISABLES THE SOURCE LOCK CIRCUITRY. ALL FOUR SAM-
PLERS OPERATE OVER THEIR FULL DYNAMIC RANGE. REF-
ERENCE SIGNALS ARE NOT NECESSARY.

RECEIVER RESOLUTION IS 100 KHz OVER THE FRE-
QUENCY RANGE OF THE TEST SET.

RF SOURCE CAPABILITIES REQUIRED

ONLY SYNTHESIZED SOURCES MAY BE USED IN THIS
MODE. TIME BASE OF RF SOURCE MUST BE COMMON
WITH 10 MHz TIME BASE OF 360 FOR SYNCHRONOUS DE-
TECTION TO OCCUR.

FOR RECEIVE FREQUENCIES OURSIDE INDICATED TEST
SET RANGE, EXTERNAL MIXERS, A SYNTHESIZER AND
MULTIPLE SOURCE CONTROL ARE REQUIRED.

360 GPIB CONTROL OF SOUCE SWEEP:                  ON

USE THIS MODE WITH ANRITSU SOURCES WHEN NORMAL
SWEEP IS DESIRED.

)LJXUH������� 6HW�2Q�0RGH�,QIRUPDWLRQ�)LHOG
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APPENDIX 1
FRONT PANEL MENUS, 
ALPHABETICAL LISTING

$��� ,1752'8&7,21

7KLV� DSSHQGL[� SURYLGH� GHVFULSWLRQ� IRU� DOO� PHQX
FKRLFHV��0HQXV� DUH� DUUDQJHG� LQ� DOSKDEHWLFDO� RUGHU
E\�FDOO�VLJQ��&���68���'6.���HWF��

$��� 0(186

$�OLVWLQJ�RI�DOO�RI�WKH�PHQXV�FRQWDLQHG�LQ�WKLV�DSSHQ�
GL[�LV�SURYLGHG�LQ�WKH�WDEXODWLRQ�EHORZ��7KLV�OLVWLQJ
JLYHV� WKH� FDOO� VLJQ��QDPH�� DQG�SDJH�QXPEHU� RI� WKH
PHQXV�

7DEOH�RI�&RQWHQWV

0HQX�&���6HOHFW�&DOLEUDWLRQ�'DWD�3RLQWV ��������������������������������������������� $���
0HQX�&���)UHTXHQF\�5DQJH�RI�&DOLEUDWLRQ ������������������������������������������ $���
0HQX�&�$��,QVHUW�,QGLYLGXDO�)UHTXHQFLHV ��������������������������������������������� $���
0HQX�&�%��6LQJOH�3RLQW�&DOLEUDWLRQ ��������������������������������������������������� $����
0HQX�&�&��&DOLEUDWLRQ�5DQJH¦+DUPRQLF�&DO�IRU�7LPH�'RPDLQ ��� $����
0HQX�&�'��)LOO�)UHTXHQF\�5DQJHV ������������������������������������������������������ $����
0HQX�&���&RQILUP�&DOLEUDWLRQ�3DUDPHWHUV ��������������������������������������� $����
0HQX�&�$��&RQILUP�&DOLEUDWLRQ�3DUDPHWHUV ������������������������������������ $����
0HQX�&�%��&RQILUP�&DOLEUDWLRQ�3DUDPHWHUV ������������������������������������ $����
0HQX�&�&��&RQILUP�&DOLEUDWLRQ�3DUDPHWHUV ������������������������������������ $����
0HQX�&�'��&RQILUP�&DOLEUDWLRQ�3DUDPHWHUV ������������������������������������ $����
0HQX�&�(��&RQILUP�&DOLEUDWLRQ�3DUDPHWHUV ������������������������������������ $����
0HQX�&�)��&RQILUP�&DOLEUDWLRQ�3DUDPHWHUV ������������������������������������ $����
0HQX�&�*��&RQILUP�&DOLEUDWLRQ�3DUDPHWHUV ������������������������������������ $����
0HQX�&���6HOHFW�&DOLEUDWLRQ�7\SH ������������������������������������������������������ $����
0HQX�&�$��6HOHFW�&DOLEUDWLRQ�7\SH ��������������������������������������������������� $����
0HQX�&���6HOHFW�&DOLEUDWLRQ�7\SH ������������������������������������������������������ $����
0HQX�&�$��6HOHFW�)UHTXHQF\�5HVSRQVH�7\SH ������������������������������������ $����
0HQX�&�%��6HOHFW�8VH�RI�,VRODWLRQ ������������������������������������������������������ $����
0HQX�&���6HOHFW�/RDG�7\SH ������������������������������������������������������������������ $����
0HQX�&��6HULHV��%HJLQ�&DOLEUDWLRQ�6HTXHQFH ������������������������������������ $����
0HQX�&���6OLGH�/RDG�WR�3RVLWLRQ�; ������������������������������������������������������ $����
0HQX�&���&RQQHFW�7KURXJKOLQH ��������������������������������������������������������� $����
0HQX�&�$��&RQQHFW�'HYLFH����/LQH������������������������������������������������������ $����
0HQX�&�%��&RQQHFW�'HYLFH����/LQH�/RZEDQG ������������������������������������ $����
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0HQX�&�&��&RQQHFW�'HYLFH����/LQH������������������������������������������������������ $����
0HQX�&����&DOLEUDWLRQ�6HTXHQFH�&RPSOHWHG ������������������������������������ $����
0HQX�&����%HJLQ�&DOLEUDWLRQ ��������������������������������������������������������������� $����
0HQX�&��$��6HOHFW�&DOLEUDWLRQ�0HWKRG ��������������������������������������������� $����
0HQX�&��&��6HOHFW�:DYHJXLGH�.LW�WR�8VH ������������������������������������������ $����
0HQX�&����(QWHU�WKH�&DSDFLWDQFH�&RHIILFLHQWV�IRU�2SHQ�'HYLFHV ��� $����
0HQX�&��$��(QWHU�WKH�2IIVHW�/HQJWK ������������������������������������������������ $����
0HQX�&����6HW�5HIOHFWLRQ�3DLULQJ�0HQX ��������������������������������������������� $����
0HQX�&����(QWHU�2IIVHW�/HQJWKV��6KRUWV� ������������������������������������������ $����
0HQX�&����(QWHU�:DYHJXLGH�3DUDPHWHUV ������������������������������������������ $����
0HQX�&��$��(QWHU�:DYHJXLGH�3DUDPHWHUV ��������������������������������������� $����
0HQX�&����(QWHU�0LFURVWULS�3DUDPHWHUV ������������������������������������������ $����
0HQX�&��$��6HOHFW�0LFURVWULS�3DUDPHWHUV ��������������������������������������� $����
0HQX�&����(QWHU�/LQH�,PSHGDQFH ������������������������������������������������������ $����
0HQX�&����&KDQJH�/5/�/50�3DUDPHWHUV������������������������������������������ $����
0HQX�&��$��&KDQJH�/5/�/50�3DUDPHWHUV ��������������������������������������� $����
0HQX�&��%��&KDQJH�/5/�/50�3DUDPHWHUV¦7ZR�%DQG�&DOLEUDWLRQ $����
0HQX�&����&KDQJH�/5/�/50�3DUDPHWHUV������������������������������������������ $����
0HQX�&����&KDQJH�7KURXJK�3DUDPHWHUV ������������������������������������������ $����
0HQX�&0��6HOHFW�'LVSOD\�0RGH������������������������������������������������������������ $����
0HQX�'%���3257���RU�3257���6HOHFW ������������������������������������������������ $����
0HQX�'*���'LDJQRVWLFV�� ��������������������������������������������������������������������� $����
0HQX�')/7��'HIDXOW�3URJUDP�6HOHFWHG ��������������������������������������������� $����
0HQX�'*���'LDJQRVWLFV�� ��������������������������������������������������������������������� $����
0HQX�'6.���1R�5RRP�IRU�1HZ�'DWD�)LOHV������������������������������������������ $����
0HQX�'6.���'LVN�8WLOLW\�)XQFWLRQV ��������������������������������������������������� $����
0HQX�'6.���6HOHFW�&DO�	�)URQW�3DQHO�6HWXS�7R�'HOHWH ������������������ $����
0HQX�'6.���6HOHFW�1RUPDOL]DWLRQ�)LOH�7R�'HOHWH������������������������������ $����
0HQX�'6.���6HOHFW�0HDVXUHPHQW�)LOH�7R�'HOHWH ������������������������������ $����
0HQX�'6.���6HOHFW�)LOH�7R�5HDG ��������������������������������������������������������� $����
0HQX�'6.����6HOHFW�)LOH�WR�2YHUZULWH������������������������������������������������ $����
0HQX�(0��(QKDQFHPHQW�0HQX .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . A1-50
0HQX�(0&DO��(QKDQFHPHQW�0HQX�IRU�&DOLEUDWLRQ ��������������������������� $����
0HQX�*3�����6HOHFW�)LOH�WR�2YHUZULWH�RU�&UHDWH�1HZ�)LOH ��������������� $����
0HQX�*3���6HOHFW�1DPH ��������������������������������������������������������������������� $����
0HQX�*3���'LVSOD\�*3,%�6WDWXV� ������������������������������������������������������ $����
0HQX�*7���6HOHFW�*UDSK�7\SH ������������������������������������������������������������ $����
0HQX�*7���6HOHFW�*UDSK�7\SH ������������������������������������������������������������ $����
0HQX�/���6HW�/LPLWV¦0DJQLWXGH�DQG�3KDVH ������������������������������������ $����
0HQX�/���6HW�/LPLWV¦/LQHDU3RODU������������������������������������������������������ $����
0HQX�/���6HW�/LPLWV¦/LQHDU3RODU�6PLWK�&KDUW ������������������������������ $����
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0HQX�/���6HW�/LPLWV¦/RJ�0DJQLWXGH ������������������������������������������������ $����
0HQX�/���6HW�/LPLWV¦3KDVH ��������������������������������������������������������������� $����
0HQX�/���6HW�/LPLWV¦/RJ�3RODU ��������������������������������������������������������� $����
0HQX�/���6HW�/LPLWV¦*URXS�'HOD\ ��������������������������������������������������� $����
0HQX�/���6HW�/LPLWV¦/LQHDU�0DJQLWXGH ������������������������������������������ $����
0HQX�/���6HW�/LPLWV¦/LQHDU�0DJQLWXGH�DQG�3KDVH�� ��������������������� $����
0HQX�/����6HW�/LPLWV¦5HDO�9DOXHV ��������������������������������������������������� $����
0HQX�/����6HW�/LPLWV¦,PDJLQDU\�9DOXHV������������������������������������������ $����
0HQX�/����6HW�/LPLWV¦5HDO�DQG�,PDJLQDU\�9DOXHV ������������������������ $����
0HQX�/����6HW�/LPLWV¦5HDO�9DOXHV ��������������������������������������������������� $����
0HQX�/)���6HW�/LPLW�)UHTXHQFLHV��/RJ�0DJ��������������������������������������� $����
0HQX�/)���6HW�/LPLW�)UHTXHQFLHV��*URXS�'HOD\ ������������������������������ $����
0HQX�/)���6HW�/LPLW�)UHTXHQFLHV��/LQHDU�0DJ ��������������������������������� $����
0HQX�/)���6HW�/LPLW�)UHTXHQFLHV��6:5��������������������������������������������� $����
0HQX�0���6HW�0DUNHUV� ������������������������������������������������������������������������ $����
0HQX�0���6HOHFW�∆5()�0DUNHU������������������������������������������������������������ $����
0HQX�0���6HOHFW�5HDGRXW�0DUNHU ������������������������������������������������������ $����
0HQX�0���5HDGRXW�0DUNHU ������������������������������������������������������������������ $����
0HQX�0���6HW�∆5()�0DUNHU�5HDGRXW ������������������������������������������������ $����
0HQX�08;���&RQWURO�7HVW�6HW�6RXUFH�0XOWLSOH[HU�� ������������������������ $����
0HQX�08;���&RQWURO�7HVW�6HW�6RXUFH�0XOWLSOH[HU�� ������������������������ $����
0HQX�12���7UDFH�0HPRU\�)XQFWLRQV ������������������������������������������������ $����
0HQX�12���7UDFH�0HPRU\�'LVN�)XQFWLRQV ��������������������������������������� $����
0HQX�12���6HOHFW�7UDFH�0DWK ������������������������������������������������������������ $����
0HQX�20���0XOWLSOH�6RXUFH�&RQWURO�0HQX ��������������������������������������� $����
0HQX�20���'HILQH�%DQGV�0HQX ��������������������������������������������������������� $����
0HQX�20���(GLW�6\VWHP�(TXDWLRQV ��������������������������������������������������� $����
0HQX�23716��6HOHFW�2SWLRQV ������������������������������������������������������������ $����
0HQX�253���5HDU�3DQHO�2XWSXW�&RQWURO ������������������������������������������ $����
0HQX�253���6HOHFW�2XWSXW�0RGH ������������������������������������������������������ $����
0HQX�26���6HOHFW�6ZHHS�2SWLRQV ������������������������������������������������������ $����
0HQX�26���6HOHFW�7ULJJHU�6RXUFH��������������������������������������������������������� $����
0HQX�3&���6HOHFW�3RODU�&KDUW�0RGH ��������������������������������������������������� $����
0HQX�3'���6HOHFW�3DUDPHWHU�'HILQLWLRQ ��������������������������������������������� $����
0HQX�3'���6HOHFW�1XPHUDWRU��������������������������������������������������������������� $����
0HQX�3'���6HOHFW�'HQRPLQDWRU ��������������������������������������������������������� $����
0HQX�3'���6HOHFW�3KDVH�/RFN�5HIHUHQFH��������������������������������������������� $����
0HQX�3/���3ORW�2SWLRQV������������������������������������������������������������������������ $����
0HQX�3/���6HOHFW�3ORW�6L]H ������������������������������������������������������������������ $����
0HQX�3/���6HOHFW�3HQ�&RORUV ��������������������������������������������������������������� $����
0HQX�30���6HOHFW�'DWD�2XWSXW�7\SH ������������������������������������������������ $����

0HQX�&DOO�/HWWHU�DQG�1DPH 3DJH�1XPEHU

MENUS, 
ALPHABETICAL LISTING INDEX

���%�20 $���



0HQX�30���'DWD�2XWSXW�+HDGHUV ������������������������������������������������������ $����
0HQX�30���7DEXODU�2XWSXW�)RUPDW ��������������������������������������������������� $����
0HQX�30���'LVN�2XWSXW�2SHUDWLRQV ��������������������������������������������������� $����
0HQX�30���3ULQWHU�7\SH��2SWLRQV ������������������������������������������������������ $����
0HQX�5&9���5HFHLYHU�0RGH ��������������������������������������������������������������� $����
0HQX�5&9���8VHU�'HILQHG�5HFHLYHU�0RGH�0HQX ������������������������������ $����
0HQX�5&9���6WDQGDUG�5HFHLYHU�0RGH�:DUQLQJ�0HQX ��������������������� $����
0HQX�5&9���8VHU�'HILQHG�5HFHLYHU�0RGH�:DUQLQJ�0HQX ��������������� $����
0HQX�5'���6HW�5HIHUHQFH�'HOD\ ��������������������������������������������������������� $����
0HQX�5'���6HW�'LHOHFWULF�&RQVWDQW ��������������������������������������������������� $����
0HQX�63��6HOHFW�6�3DUDPHWHU��������������������������������������������������������������� $����
0HQX�65���6DYH�5HFDOO�)URQW�3DQHO�,QIRUPDWLRQ ������������������������������ $����
0HQX�65���5HFDOO�RU�6DYH��������������������������������������������������������������������� $����
0HQX�65���6DYH�WR�,QWHUQDO�PHPRU\��������������������������������������������������� $����
0HQX�65���:DUQLQJ¦,QWHUQDO�0HPRU\�'RHV�1RW�0DWFK�
&XUUHQW�&DO�6HWXS������������������������������������������������������������������������������ $�����

0HQX�66���6HW�6FDOLQJ�� ��������������������������������������������������������������������� $�����
0HQX�66���6HW�6FDOLQJ�� ��������������������������������������������������������������������� $�����
0HQX�66���6HW�6FDOLQJ��  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . A1-103
0HQX�66���6HW�6FDOLQJ�� ��������������������������������������������������������������������� $�����
0HQX�66���6HW�6FDOLQJ�� ��������������������������������������������������������������������� $�����
0HQX�66���6HW�6FDOLQJ�� ��������������������������������������������������������������������� $�����
0HQX�66��6HW�6FDOLQJ�� ������������������������������������������������������������������������ $�����
0HQX�66���6HW�6FDOLQJ�� ��������������������������������������������������������������������� $�����
0HQX�66���6HW�6FDOLQJ�� ��������������������������������������������������������������������� $�����
0HQX�66����6HW�6FDOLQJ��� ������������������������������������������������������������������ $�����
0HQX�66����6HW�6FDOLQJ��� ������������������������������������������������������������������ $�����
0HQX�66����6HW�6FDOLQJ��� ������������������������������������������������������������������ $�����
0HQX�66����6HW�6FDOLQJ��� ������������������������������������������������������������������ $�����
0HQX�68���6ZHHS�6HWXS�� ������������������������������������������������������������������ $�����
0HQX�68���6ZHHS�6HWXS�� ������������������������������������������������������������������ $�����
0HQX�68���6LQJOH�3RLQW�0HDVXUHPHQW�6HWXS������������������������������������� $�����
0HQX�68���6HOHFW�)XQFWLRQ�IRU�+ROG�%XWWRQ��������������������������������������� $�����
0HQX�68���)UHTXHQF\�0DUNHU�6ZHHS ������������������������������������������������ $�����
0HQX�68���)UHTXHQF\�0DUNHU�&�:� ��������������������������������������������������� $�����
0HQX�68���6HOHFW�:5�1XPEHU ������������������������������������������������������������ $�����
0HQX�68���&RUUHFW�&DOLEUDWH�)ODW�7HVW�3RUW�3RZHU ��������������������������� $�����
0HQX�68�$��&DOLEUDWH�)RU�)ODW�7HVW�3RUW�3RZHU ������������������������������ $�����
7H[W�$VVRFLDWHG�:LWK�)ODW�3RZHU�&DOLEDWLRQ�0HQX�68�$ ��������������� $�����
0HQX�7'���'RPDLQ��)UHTXHQF\�'LVSOD\�� ������������������������������������������ $�����
0HQX�7'�WO��/RZSDVV�7LPH�'RPDLQ�6HWXS����������������������������������������� $�����
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0HQX�7'�GO��/RZSDVV�'LVWDQFH�'LVSOD\�6HWXS� ��������������������������������� $�����
0HQX�7'�WE��%DQGSDVV�7LPH�'RPDLQ�6HWXS� ������������������������������������ $�����
0HQX�7'�GE��%DQGSDVV�'LVWDQFH�'LVSOD\�6HWXS� ������������������������������ $�����
0HQX�7'�E��%DQGSDVV�7LPH�'RPDLQ�6HWXS ��������������������������������������� $�����
0HQX�7'�O��/RZSDVV�7LPH�'RPDLQ�6HWXS� ��������������������������������������� $�����
0HQX�7'�G�W��*DWH��'LVWDQFH�7LPH�� ��������������������������������������������������� $�����
0HQX�7'�Z��6KDSH ������������������������������������������������������������������������������ $�����
0HQX�7'�J��6KDSH ������������������������������������������������������������������������������ $�����
0HQX�7'���6HW�'�&��7HUP�IRU�/RZ�3DVV�3URFHVVLQJ� ������������������������ $�����
0HQX�7'�W��7LPH�0DUNHU�6ZHHS�� ������������������������������������������������������ $�����
0HQX�7'�G��'LVWDQFH�0DUNHU�5DQJH� ������������������������������������������������ $�����
0HQX�8���8WLOLW\�0HQX ������������������������������������������������������������������������ $�����
0HQX�8���'LVN�8WLOLW\�)XQFWLRQV ��������������������������������������������������������� $�����
0HQX�8���'LVSOD\�,QVWUXPHQW�6WDWH ��������������������������������������������������� $�����
0HQX�8���&DOLEUDWLRQ�&RPSRQHQW�8WLOLWLHV ��������������������������������������� $�����
0HQX�8���'LVSOD\�,QVWDOOHG�&DOLEUDWLRQ�
&RPSRQHQWV�,QIRUPDWLRQ�� ��������������������������������������������������������������� $�����

0HQX�8�$��'LVSOD\�,QVWDOOHG�&DOLEUDWLRQ�
&RPSRQHQWV�,QIRUPDWLRQ�� ��������������������������������������������������������������� $�����

5HDGRXW�7H[W�$VVRFLDWHG�:LWK�0HQX�8���������������������������������������������� $�����
0HQX�8���6HOHFW�7\SH�2I�&RPSRQHQW�,QIRUPDWLRQ�7R�'LVSOD\ ��������� $�����
0HQX�8���9*$�&RQILJXUDWLRQ ������������������������������������������������������������ $�����
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MENU DESCRIPTION

SELECT 
CALIBRATION 
DATA POINTS 

NORMAL 
 (501 POINTS
MAXIMUM

6HOHFWV�WKH�VWDQGDUG�FDOLEUDWLRQ�IURP�D�VWDUW�WR�D�VWRS�IUHTXHQF\�WKDW
SURYLGHV�IRU�XS�WR�����HTXDOO\�VSDFHG��H[FHSW�WKH�ODVW��SRLQWV�RI�GDWD
IRU�WKH�GHILQHG�IUHTXHQF\�UDQJH�

C.W. 
(1 POINT) 

6HOHFWV�WKH�VLQJOH�IUHTXHQF\��&�:���FDOLEUDWLRQ�VHTXHQFH�WKDW�SURYLGHV
IRU���GDWD�SRLQW�DW�D�VHOHFWHG�IUHTXHQF\�

N-DISCRETE 
FREQUENCIES 
(2 TO 501 
POINTS) 

6HOHFWV�WKH�GLVFUHWH�IUHTXHQF\�FDOLEUDWLRQ�PRGH�WKDW�OHWV�\RX�LQSXW�D
OLVW�RI���WR�����LQGLYLGXDO�GDWD�SRLQW�IUHTXHQFLHV�

TIME DOMAIN 
(HARMONIC) 

6HOHFWV�WKH�FDOLEUDWLRQ�PRGH�IRU�ORZ�SDVV�WLPH�GRPDLQ�SURFHVVLQJ�

PRESS <ENTER> 
TO SELECT 

3UHVVLQJ�WKH�ENTER�NH\�LPSOHPHQWV�\RXU�VHOHFWLRQ�

0HQX�&���6HOHFW�&DOLEUDWLRQ�'DWD�3RLQWV

MENUS,
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MENU DESCRIPTION

FREQ RANGE OF 
CALIBRATION

START 
XX.XXXXGHz

(QWHU�WKH�VZHHS�VWDUW�IUHTXHQF\�IRU�FDOLEUDWLRQ��,I�\RX�GHVLUH��\RX�FDQ
FKDQJH�WKLV�IUHTXHQF\�IRU�\RXU�PHDVXUHPHQW�ZKHQ�\RX�UHDFK�PHQX
68���ZKLFK�IROORZV�WKH�ILQDO�FDOLEUDWLRQ�PHQX��7KH�RQO\�UHVWULFWLRQ�LV
WKDW�\RXU�VWDUW�PHDVXUHPHQW�IUHTXHQF\�EH�JUHDWHU�WKDQ�RU�HTXDO�WR
\RXU�VWDUW�FDOLEUDWLRQ�IUHTXHQF\�

STOP 
XX.XXXX GHz 

(QWHU�WKH�VZHHS�VWRS�IUHTXHQF\�IRU�FDOLEUDWLRQ���/LNH�WKH�VWDUW
IUHTXHQF\��WKLV�WRR�FDQ�EH�FKDQJHG�IRU�\RXU�PHDVXUHPHQW��7KH�VWRS
IUHTXHQF\�PXVW�EH�ORZHU�WKDQ�RU�HTXDO�WR�\RXU�VWRS�FDOLEUDWLRQ
IUHTXHQF\��,Q�RWKHU�ZRUGV��\RXU�PHDVXUHPHQW�IUHTXHQF\�VSDQ�PXVW
EH�HTXDO�WR�RU�VPDOOHU�WKDQ�\RXU�FDOLEUDWLRQ�IUHTXHQF\�VSDQ�

XXX DATA PTS 
USING ABOVE 
START AND STOP 
 XXX.X MHz 
 STEP SIZE

7KH�SURJUDP�DXWRPDWLFDOO\�VHWV�WKH�VWHS�VL]H��EDVHG�RQ�WKH�VHOHFWHG
VWDUW�DQG�VWRS�IUHTXHQFLHV��7KH�VWHS�VL]H�ZLOO�EH�WKH�VPDOOHVW�SRVVLEOH
�ODUJHVW�QXPEHU�RI�SRLQWV�XS�WR�D�PD[LPXP�RI�������EDVHG�RQ�WKH
FKRVHQ�IUHTXHQF\�VSDQ�

NEXT CAL STEP 'LVSOD\V�WKH�QH[W�PHQX�LQ�WKH�FDOLEUDWLRQ�VHTXHQFH�

PRESS <ENTER> 
TO SELECT

3UHVVLQJ�WKH�ENTER NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&���)UHTXHQF\�5DQJH�RI�&DOLEUDWLRQ
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MENU DESCRIPTION

INSERT
INDIVIDUAL

FREQUENCIES

INPUT A FREQ
PRESS <ENTER>
TO INSERT

NEXT FREQ. 
XX.XXXX GHz

0RYH�WKH�FXUVRU�KHUH�DQG�HQWHU�WKH�QH[W�IUHTXHQF\�IRU�ZKLFK�\RX
ZLVK�FDOLEUDWLRQ�GDWD�WDNHQ��,I�WKH�$872�,1&5�RSWLRQ�LV�21�
SUHVVLQJ�ENTER DXWRPDWLFDOO\�LQFUHPHQWV�WKH�FDOLEUDWLRQ�IUHTXHQF\
E\�WKH�LQWHUYDO�LQ�*+]�WKDW�DSSHDUV�EHORZ�WKH�RSWLRQ�

XXX FREQS. 
ENTERED, 
LAST FREQ WAS 
XX.XXXX GHz

6KRZV�WKH�QXPEHU�RI�IUHTXHQFLHV�WKDW�\RX�KDYH�HQWHUHG�DQG�UHSRUWV
WKH�YDOXH�RI�WKH�ODVW�IUHTXHQF\�HQWHUHG�

AUTO INCR ON (OFF)
XX.XXXX GHz 

0RYH�WKH�FXUVRU�KHUH�DQG�SUHVV�ENTER tR�VZLWFK�WKH�$XWR�,QFUHPHQW
PRGH�RQ�RU�RII��,I�$872�,1&5�LV�RQ��\RX�PD\�HQWHU�WKH�IUHTXHQF\
VSDFLQJ�

PREVIOUS MENU &DOOV�PHQX�&�'�

PRESS <ENTER> 
TO SELECT 

OR TURN ON/OFF

3UHVVLQJ�ENTER�ZLOO�FDXVH�DFWLRQV�DV�GHVFULEHG�DERYH�

0HQX�&�$��,QVHUW�,QGLYLGXDO�)UHTXHQFLHV
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MENU DESCRIPTION

SINGLE POINT 
CALIBRATION

C.W. FREQ
 XX.XXXX GHz

0RYH�FXUVRU�KHUH�DQG�HQWHU�WKH�IUHTXHQF\�IRU�ZKLFK�FDOLEUDWLRQ�LV�WR
EH�GRQH�

FINISHED 
ENTRY, NEXT
CAL STEP

0RYH�FXUVRU�KHUH�DQG�SUHVV�ENTER ZKHQ�ILQLVKHG�

INPUT FREQ AND
PRESS <ENTER>

TO SELECT

,QSXW�WKH�IUHTXHQF\�YDOXH�DQG�SUHVV�WKH�ENTER NH\�

0HQX�&�%��6LQJOH�3RLQW�&DOLEUDWLRQ

MENU DESCRIPTION

CALIBRATION 
RANGE

HARMONIC CAL 
FOR 

TIME DOMAIN

START (STEP)
XX.XXXX GHz

0RYH�FXUVRU�KHUH�WR�HQWHU�WKH�GHVLUHG�VWDUW�IUHTXHQF\��7KLV�IUHTXHQF\
DOVR�ZLOO�EH�XVHG�DV�WKH�IUHTXHQF\�LQFUHPHQW�

APPROX STOP 
 XX.XXXX GHz

0RYH�WKH�FXUVRU�KHUH�WR�HQWHU�WKH�DSSUR[LPDWH�GHVLUHG�VWRS
IUHTXHQF\��7KH�IUHTXHQF\�ZLOO�EH�DGMXVWHG�WR�WKH�QHDUHVW�KDUPRQLF
PXOWLSOH�RI�WKH�VWDUW�IUHTXHQF\�

USING ABOVE
START AND STOP
WILL RESULT IN
XXX DATA 
POINTS AND 
XX.XXXX GHz
TRUE STOP FREQ

7KH�SURJUDP�DXWRPDWLFDOO\�LQGLFDWHV�WKH�QXPEHU�RI�GDWD�SRLQWV�DQG
WKH�WUXH��KDUPRQLF��VWRS�IUHTXHQF\�

NEXT CAL STEP 0RYH�WKH�FXUVRU�KHUH�DQG�SUHVV�ENTER�ZKHQ�ILQLVKHG�

PRESS <ENTER> 
TO SELECT

0HQX�&�&��&DOLEUDWLRQ�5DQJH¦+DUPRQLF�&DO�IRU�7LPH�'RPDLQ
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MENU DESCRIPTION

DISCRETE FILL

INPUT START,
INCR, POINTS,
THEN SELECT
“FILL RANGE”

7KLV�PHQX�LV�XVHG�WR�FUHDWH�RQH�RU�PRUH�UDQJHV�RI�GLVFUHWH�HTXDOO\
VSDFHG�IUHTXHQF\�SRLQWV�IRU�FDOLEUDWLRQ�

START FREQ
X.XXXX GHz

(QWHU�WKH�ILUVW�IUHTXHQF\�RI�WKH�UDQJH�

INCREMENT
X.XXXXGHz

(QWHU�WKH�LQFUHPHQW��VWHS�VL]H��EHWZHHQ�RQH�IUHTXHQF\�DQG�WKH�QH[W�

NUMBER OF PTS
 XXX POINTS

(QWHU�WKH�QXPEHU�RI�IUHTXHQF\�SRLQWV�LQ�WKH�UDQJH�

STOP FREQ
XX.XXXX GHz

FILL RANGE
( XXX ENTERED) 

0RYLQJ�WKH�FXUVRU�KHUH�DQG�SUHVVLQJ�ENTER�ILOOV�WKH�UDQJH�DQG
VKRZV�WKH�QXPEHU�RI��IUHTXHQFLHV�VHOHFWHG��LQ�NUM OF PTS�DERYH��

INDIVIDUAL
FREQUENCY INSERT

&DOOV�PHQX�&�$��ZKLFK�DOORZV�\RX�WR�VHW�WKH�LQGLYLGXDO�IUHTXHQFLHV�

CLEAR ALL &OHDUV�DOO�HQWULHV�GLVSOD\HG�DERYH�

FINISHED
RETURN TO SWP

&DOOV�PHQX�&���WKH�QH[W�PHQX�LQ�WKH�FDOLEUDWLRQ�VHTXHQFH�

PRESS <ENTER>
TO SELECT

3UHVVLQJ�WKH�ENTER NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&�'��)LOO�)UHTXHQF\�5DQJHV

MENUS,
ALPHABETICAL LISTING C

���%�20 $����



MENU DESCRIPTION

CONFIRM
CALIBRATION
PARAMETERS

PORT 1 CONN
XXXXXXXX

'LVSOD\V�WKH�3RUW���WHVW�SRUW�FRQQHFWRU�W\SH�WR�EH�XVHG�GXULQJ�26/
FDOLEUDWLRQ��7KLV�VKRXOG�DJUHH�ZLWK�WKH�FRQQHFWRU�W\SH�WKDW�ERWK�\RXU
FDOLEUDWLRQ�FRPSRQHQWV�DQG�WKH�WHVW�GHYLFH�PDWH�ZLWK��0RYH�FXUVRU
KHUH�DQG�SUHVV�ENTER�WR�GLVSOD\�PHQX�XVHG�WR�FKDQJH�FRQQHFWRU�W\SH�

PORT 2 CONN
XXXXXXXX

'LVSOD\V�WKH�3RUW���WHVW�SRUW�FRQQHFWRU�W\SH�WR�EH�XVHG�GXULQJ�26/
FDOLEUDWLRQ��7KLV�VKRXOG�DJUHH�ZLWK�WKH�FRQQHFWRU�W\SH�WKDW�ERWK�\RXU
FDOLEUDWLRQ�FRPSRQHQWV�DQG�WKH�WHVW�GHYLFH�PDWH�ZLWK��0RYH�FXUVRU
KHUH�DQG�SUHVV�ENTER�WR�GLVSOD\�PHQX�XVHG�WR�FKDQJH�FRQQHFWRU�W\SH�

REFLECTION
PAIRING
XXXXXX

&DOOV�PHQX�&����ZKLFK�OHWV�\RX�VHOHFW�WKH�SDLULQJ��PL[HG�RU�PDWFKHG�
IRU�WKH�W\SHV�RI�UHIOHFWLRQ�GHYLFHV��RSHQ�VKRUW��WKDW�\RX�ZLOO�XVH�RQ
3RUWV���DQG���IRU�FDOLEUDWLRQ�

LOAD TYPE
XXXXXXXX

'LVSOD\V�W\SH�RI�ORDG�VHOHFWHG�IRU�FDOLEUDWLRQ¦EURDGEDQG�IL[HG�RU
VOLGLQJ��0RYH�FXUVRU�KHUH�DQG�SUHVV�ENTER WR�GLVSOD\�PHQX�XVHG�WR
FKDQJH�ORDG�W\SH�

THROUGH
PARAMETERS

0RYH�FXUVRU�KHUH�WR�GLVSOD\�PHQX�XVHG�WR�HQWHU�WKURXJK�OLQH
SDUDPHWHUV¦LQFOXGLQJ�RIIVHW�OHQJWK�DQG�ORVV�HTXDWLRQ�FRHIILFLHQWV�

REFERENCE
IMPEDANCE

/HWV�\RX�FKRRVH�WKH�UHIHUHQFH�LPSHGDQFH�YDOXH����µΩ�WR���NΩ��IRU�WKH
GHYLFHV�FRQQHFWHG�WR�3RUWV���DQG���IRU�FDOLEUDWLRQ��'HIDXOW�YDOXH�LV
��Ω�

TEST SIGNALS &DOOV�PHQX�68���ZKLFK�OHWV�\RX�HQWHU�FDOLEUDWH�)ODW�7HVW�3RUW�3RZHU
RU�FKDQJH�VRXUFH�SRZHU�V��DQG�DWWHQXDWRU�VHWWLQJV��

START CAL 6WDUWV�WKH�VWDQGDUG��26/��FDOLEUDWLRQ�VHTXHQFH�XVLQJ�FRD[LDO
VWDQGDUGV�

PRESS <ENTER>
TO SELECT
OR CHANGE

3UHVVLQJ�WKH�ENTER NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&���&RQILUP�&DOLEUDWLRQ�3DUDPHWHUV

MENUS, 
ALPHABETICAL LISTING C

$���� ���%�20



MENU DESCRIPTION

CONFIRM
CALIBRATION
PARAMETERS

OFFSET
LENGTHS
OF SHORTS

0RYH�WKH�FXUVRU�WR�WKLV�OLQH�DQG�SUHVV�ENTER�WR�FKDQJH�WKH�RIIVHW
OHQJWKV�RI�WKH�VKRUWV�XVHG�IRU�FRD[LDO�FDOLEUDWLRQ�

LOAD TYPE
XXXXXXXX

'LVSOD\V�W\SH�RI�ORDG�VHOHFWHG�IRU�FDOLEUDWLRQ¦EURDGEDQG�IL[HG�RU
VOLGLQJ��0RYH�FXUVRU�KHUH�DQG�SUHVV�ENTER WR�GLVSOD\�PHQX�XVHG�WR
FKDQJH�ORDG�W\SH�

THROUGH
PARAMETERS

0RYH�FXUVRU�KHUH�WR�GLVSOD\�PHQX�XVHG�WR�HQWHU�WKURXJK�OLQH
SDUDPHWHUV¦LQFOXGLQJ�RIIVHW�OHQJWK�DQG�ORVV�HTXDWLRQ�FRHIILFLHQWV�

REFERENCE
IMPEDANCE

/HWV�\RX�FKRRVH�WKH�UHIHUHQFH�LPSHGDQFH�YDOXH����µΩ�WR���0Ω��IRU�WKH
GHYLFHV�FRQQHFWHG�WR�3RUWV���DQG���IRU�FDOLEUDWLRQ��'HIDXOW�YDOXH�LV
��Ω�

TEST SIGNALS &DOOV�PHQX�68���ZKLFK�OHWV�\RX�HQWHU�FDOLEUDWH�)ODW�7HVW�3RUW�3RZHU
RU�FKDQJH�VRXUFH�SRZHU�V��DQG�DWWHQXDWRU�VHWWLQJV����

START CAL 6WDUWV�WKH�RIIVHW�VKRUW�FDOLEUDWLRQ�VHTXHQFH�XVLQJ�FRD[LDO�VWDQGDUGV�

PRESS  <ENTER>
TO SELECT
OR CHANGE

3UHVVLQJ�WKH�ENTER NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&�$��&RQILUP�&DOLEUDWLRQ�3DUDPHWHUV

MENUS,
ALPHABETICAL LISTING C
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MENU DESCRIPTION 

CONFIRM
CALIBRATION
PARAMETERS

CHANGE
LOAD TYPE
XXXXXXXX

'LVSOD\V�W\SH�RI�ORDG�VHOHFWHG�IRU�FDOLEUDWLRQ¦EURDGEDQG�IL[HG�RU
VOLGLQJ��0RYH�FXUVRU�KHUH�DQG�SUHVV�ENTER WR�GLVSOD\�PHQX�XVHG�WR
FKDQJH�ORDG�W\SH�

CHANGE
THROUGH
PARAMETERS

0RYH�FXUVRU�KHUH�WR�GLVSOD\�PHQX�XVHG�WR�HQWHU�WKURXJK�OLQH
SDUDPHWHUV¦LQFOXGLQJ�RIIVHW�OHQJWK�DQG�ORVV�HTXDWLRQ�FRHIILFLHQWV�

TEST SIGNALS &DOOV�PHQX�68���ZKLFK�OHWV�\RX�HQWHU�FDOLEUDWH�)ODW�7HVW�3RUW�3RZHU
RU�FKDQJH�VRXUFH�SRZHU�V��DQG�DWWHQXDWRU�VHWWLQJV����

START CAL 6WDUWV�WKH�RIIVHW�VKRUW�FDOLEUDWLRQ�VHTXHQFH�XVLQJ�ZDYHJXLGH
VWDQGDUGV�

PRESS <ENTER>
TO SELECT
OR CHANGE

3UHVVLQJ�WKH�ENTER NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&�%��&RQILUP�&DOLEUDWLRQ�3DUDPHWHUV

MENUS, 
ALPHABETICAL LISTING C
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MENU DESCRIPTION 

CONFIRM
CALIBRATION
PARAMETERS

OFFSET
LENGTHS
OF SHORTS

&KDQJH�RIIVHW�OHQJWKV�RI�VKRUWV�XVHG�IRU�PLFURVWULS�FDOLEUDWLRQ�

THROUGH
PARAMETERS

0RYH�FXUVRU�KHUH�WR�GLVSOD\�PHQX�XVHG�WR�HQWHU�WKURXJK�OLQH
SDUDPHWHUV¦LQFOXGLQJ�RIIVHW�OHQJWK�DQG�ORVV�HTXDWLRQ�FRHIILFLHQWV�

MICROSTRIP
PARAMETERS
XXXXXXXXXXX

$OORZV�\RX�WR�FKDQJH�PLFURVWULS�SDUDPHWHUV�

TEST SIGNALS &DOOV�PHQX�68���ZKLFK�OHWV�\RX�HQWHU�FDOLEUDWH�)ODW�7HVW�3RUW�3RZHU
RU�FKDQJH�VRXUFH�SRZHU�V��DQG�DWWHQXDWRU�VHWWLQJV����

START CAL 6WDUWV�WKH�RIIVHW�VKRUW�FDOLEUDWLRQ�VHTXHQFH�XVLQJ�PLFURVWULS
VWDQGDUGV�

PRESS <ENTER>
TO SELECT
OR CHANGE

3UHVVLQJ�WKH�ENTER NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&�&��&RQILUP�&DOLEUDWLRQ�3DUDPHWHUV

MENUS,
ALPHABETICAL LISTING C
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MENU DESCRIPTION

CONFIRM
CALIBRATION
PARAMETERS

PORT 1
OPEN/SHORT

0RYH�FXUVRU�KHUH�DQG�SUHVV ENTER�WR�GLVSOD\�WKH�PHQX�XVHG�WR
GHILQH�WKH�FDSDFLWLYH�FRHIILFLHQWV�RI�WKH�2SHQ�DQG�RIIVHW�OHQJWK�RI�WKH
6KRUW�IRU�3RUW���

PORT 2 
OPEN/SHORT

0RYH�FXUVRU�KHUH�DQG�SUHVV ENTER�WR�GLVSOD\�WKH�PHQX�XVHG�WR
GHILQH�WKH�FDSDFLWLYH�FRHIILFLHQWV�RI�WKH�RSHQ�DQG�RIIVHW�OHQJWK�RI�WKH
VKRUW�IRU�3RUW���

REFLECTION
PAIRING
XXXXXX

&DOOV�PHQX�&����ZKLFK�OHWV�\RX�VHOHFW�WKH�SDLULQJ��PL[HG�RU�PDWFKHG�
IRU�WKH�W\SHV�RI�UHIOHFWLRQ�GHYLFHV��RSHQ�VKRUW��WKDW�\RX�ZLOO�XVH�RQ
3RUWV���DQG���IRU�FDOLEUDWLRQ�

THROUGH
PARAMETERS

0RYH�FXUVRU�KHUH�WR�GLVSOD\�PHQX�XVHG�WR�HQWHU�WKURXJK�OLQH
SDUDPHWHUV¦LQFOXGLQJ�RIIVHW�OHQJWK�DQG�ORVV�HTXDWLRQ�FRHIILFLHQWV�

MICROSTRIP
PARAMETERS
XXXXXXXXXXX

$OORZV�\RX�WR�FKDQJH�PLFURVWULS�SDUDPHWHUV�

TEST SIGNALS &DOOV�PHQX�68���ZKLFK�OHWV�\RX�HQWHU�FDOLEUDWH�)ODW�7HVW�3RUW�3RZHU
RU�FKDQJH�VRXUFH�SRZHU�V��DQG�DWWHQXDWRU�VHWWLQJV���

START CAL 6WDUWV�WKH�VWDQGDUG��26/��FDOLEUDWLRQ�VHTXHQFH�XVLQJ�PLFURVWULS
VWDQGDUGV�

PRESS <ENTER>
TO SELECT
OR CHANGE

3UHVVLQJ�WKH�ENTER NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&�'��&RQILUP�&DOLEUDWLRQ�3DUDPHWHUV

MENUS, 
ALPHABETICAL LISTING C
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MENU DESCRIPTION

CONFIRM
CALIBRATION
PARAMETERS

LRL/LRM
PARAMETERS

%ULQJV�XS�PHQX�WKDW�DOORZV�\RX�WR�FKDQJH�/5/�/50�SDUDPHWHUV
�2SWLRQ���PXVW�EH�LQVWDOOHG��

REFERENCE
IMPEDANCE

$OORZV�\RX�WR�FKDQJH�UHIHUHQFH�LPSHGDQFH�RI�WKH�FRD[LDO�OLQH
VWDQGDUG�WR�RWKHU�WKDQ����RKPV��GHIDXOW��

TEST SIGNALS &DOOV�PHQX�68���ZKLFK�OHWV�\RX�HQWHU�FDOLEUDWH�)ODW�7HVW�3RUW�3RZHU
RU�FKDQJH�VRXUFH�SRZHU�V��DQG�DWWHQXDWRU�VHWWLQJV���

START CAL 6WDUWV�WKH�/5/�/50�FDOLEUDWLRQ�VHTXHQFH�XVLQJ�FRD[LDO�VWDQGDUGV�

PRESS <ENTER>
TO SELECT
OR CHANGE

3UHVVLQJ�WKH�ENTER NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&�(��&RQILUP�&DOLEUDWLRQ�3DUDPHWHUV

MENU DESCRIPTION

CONFIRM
CALIBRATION
PARAMETERS

LRL/LRM
PARAMETERS

%ULQJV�XS�PHQX�WKDW�DOORZV�\RX�WR�FKDQJH�/5/�/50�SDUDPHWHUV�
�2SWLRQ���PXVW�EH�LQVWDOOHG��

TEST SIGNALS &DOOV�PHQX�68���ZKLFK�OHWV�\RX�HQWHU�FDOLEUDWH�)ODW�7HVW�3RUW�3RZHU
RU�FKDQJH�VRXUFH�SRZHU�V��DQG�DWWHQXDWRU�VHWWLQJV���

START CAL 6WDUWV�WKH�/5/�/50�FDOLEUDWLRQ�VHTXHQFH�XVLQJ�ZDYHJXLGH�VWDQGDUGV�

PRESS <ENTER>
TO SELECT
OR CHANGE

3UHVVLQJ�WKH�ENTER NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&�)��&RQILUP�&DOLEUDWLRQ�3DUDPHWHUV

MENUS,
ALPHABETICAL LISTING C

���%�20 $����



MENU DESCRIPTION

CONFIRM
CALIBRATION
PARAMETERS

LRL/LRM
PARAMETERS

%ULQJV�XS�PHQX�WKDW�DOORZV�\RX�WR�FKDQJH�/5/�/50�SDUDPHWHUV
�2SWLRQ���PXVW�EH�LQVWDOOHG��

MICROSTRIP
PARAMETERS
USER DEFINED

$OORZV�\RX�WR�FKDQJH�PLFURVWULS�SDUDPHWHUV�

TEST SIGNALS &DOOV�PHQX�68���ZKLFK�OHWV�\RX�HQWHU�FDOLEUDWH�)ODW�7HVW�3RUW�3RZHU
RU�FKDQJH�VRXUFH�SRZHU�V��DQG�DWWHQXDWRU�VHWWLQJV���

START CAL 6WDUWV�WKH�/5/�/50�FDOLEUDWLRQ�VHTXHQFH�XVLQJ�PLFURVWULS�VWDQGDUGV�

PRESS  <ENTER>
TO SELECT
OR CHANGE

3UHVVLQJ�WKH�ENTER NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&�*��&RQILUP�&DOLEUDWLRQ�3DUDPHWHUV

MENUS, 
ALPHABETICAL LISTING C
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MENU DESCRIPTION

SELECT PORT
CONNECTOR TYPE

SMA (M)

SMA (F)

$SSOLHV�WKH�IRXU�FDSDFLWDQFH�FRHIILFLHQW�YDOXHV�WR�WKH�2SHQ�DQG�RIIVHW
OHQJWK�WR�WKH�6KRUW��7KHVH�YDOXHV�DUH�QHHGHG�WR�FRUUHFW�IRU�DQ�60$
FRQQHFWRU�EHLQJ�LQVWDOOHG�RQ�WKH�WHVW�GHYLFH��PDOH�RU�IHPDOH��

K-CONN (M)

K-CONN (F)

6DPH�DV�DERYH��H[FHSW�IRU�.�FRQQHFWRU�

TYPE N (M)

TYPE N (F)

6DPH�DV�DERYH��H[FHSW�IRU�7<3(�1�FRQQHFWRU�

GPC-3.5 (M)

GPC-3.5 (F)

6DPH�DV�DERYH��H[FHSW�IRU�*3&�����FRQQHFWRU�

GPC-7 6DPH�DV�DERYH��H[FHSW�IRU�*3&���FRQQHFWRU�

USER DEFINED &DOOV�PHQX�&����ZKLFK�DOORZV�\RX�WR�VSHFLI\�WKH�FRQQHFWRU�FRHIILFLHQWV�

MORE &DOOV�DGGLWLRQDO�FRQQHFWRU�W\SHV�WR�VFUHHQ�

PRESS <ENTER>
TO SELECT

3UHVVLQJ�WKH�ENTER NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&���6HOHFW�&DOLEUDWLRQ�7\SH

MENUS,
ALPHABETICAL LISTING C
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MENU DESCRIPTION

SELECT PORT 1
CONNECTOR TYPE

V-CONN (M)
V-CONN (F)

$SSOLHV�WKH�IRXU�FDSDFLWDQFH�FRHIILFLHQW�YDOXHV�WR�WKH�2SHQ�DQG�RIIVHW
OHQJWK�WR�WKH�6KRUW��7KHVH�YDOXHV�DUH�QHHGHG�WR�FRUUHFW�IRU�DQ�60$
FRQQHFWRU�EHLQJ�LQVWDOOHG�RQ�WKH�WHVW�GHYLFH��PDOH�RU�IHPDOH��

TNC  (M)
TNC (F)

6DPH�DV�DERYH��H[FHSW�IRU�71&�FRQQHFWRU�

2.4 mm (M)
2.4 mm(F)

6DPH�DV�DERYH��H[FHSW�IRU�����PP�FRQQHFWRU�

MORE &DOOV�DGGLWLRQDO�FRQQHFWRU�W\SHV�WR�VFUHHQ�

PRESS <ENTER>
TO SELECT

3UHVVLQJ�WKH�ENTER NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&�$��6HOHFW�&DOLEUDWLRQ�7\SH

MENU DESCRIPTION

CALIBRATION
TYPE

FULL 12-TERM &RUUHFWV�IRU�HUURU�WHUPV�(7)��(75��(5)��(55��(')��('5��(;)�
(;5��(6)��(65��(/)�DQG�(/5��)LJXUH�������7KHVH�DUH�DOO�RI�WKH
HUURU�WHUPV�WKDW�DUH�DVVRFLDWHG�ZLWK�D�WZR�SRUW�PHDVXUHPHQW�

1 PATH
2 PORT

&RUUHFWV�IRU�IRUZDUG�GLUHFWLRQ�HUURU�WHUPV�(7)��(5)��(')�DQG�(6)
�)RUZDUG�,VRODWLRQ��(;)��LV�DQ�RSWLRQDO�ILIWK�HUURU�WHUP���

FREQUENCY
RESPONSE ONLY

&RUUHFWV�IRU�IRUZDUG�WUDQVPLVVLRQ��(7)��RU�IRUZDUG�UHIOHFWLRQ��(5)��
RU�ERWK��WR�SURYLGH�D�IUHTXHQF\�UHVSRQVH�RQO\�FRUUHFWLRQ�

REFLECTION
ONLY (PORT 1)

&RUUHFWV�IRU�IRUZDUG�GLUHFWLRQ�HUURU�WHUPV�(5)��(')��DQG�(6)�
7KHVH�SURYLGH�D�UHIOHFWLRQ�RQO\�FRUUHFWLRQ�IRU�3RUW���

PRESS <ENTER>
TO SELECT

3UHVVLQJ�WKH�ENTER NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&���6HOHFW�&DOLEUDWLRQ�7\SH

MENUS, 
ALPHABETICAL LISTING C
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MENU DESCRIPTION

SELECT 
FREQUENCY 

RESPONSE TYPE 

TRANSMISSION )RU�WKH�FDOLEUDWLRQ�FRUUHFWLRQ�RI�WKH�WUDQVPLVVLRQ�IUHTXHQF\�UHVSRQVH
HUURU�WHUP��(7)��

REFLECTION )RU�WKH�FDOLEUDWLRQ�FRUUHFWLRQ�RI�WKH�UHIOHFWLRQ�IUHTXHQF\�UHVSRQVH
HUURU�WHUP��(5)��

BOTH )RU�WKH�FDOLEUDWLRQ�FRUUHFWLRQ�RI�ERWK�WUDQVPLVVLRQ�DQG�UHIOHFWLRQ
IUHTXHQF\�UHVSRQVH�HUURU�WHUPV��

PRESS <ENTER> 
TO SELECT 

3UHVVLQJ�WKH�ENTER NH\�LPSOHPHQWV�\RXU�VHOHFWLRQ��

0HQX�&�$��6HOHFW�)UHTXHQF\�5HVSRQVH�7\SH

MENU DESCRIPTION

SELECT USE
OF ISOLATION

IN APPLIED
CALIBRATION

INCLUDE
ISOLATION
(NORMAL)

,QFOXGHV�LVRODWLRQ�WHUP�V��

EXCLUDE
ISOLATION

([FOXGHV�LVRODWLRQ�WHUP�V��

PRESS <ENTER> 
TO SELECT 

3UHVVLQJ�WKH�ENTER�NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&�%��6HOHFW�8VH�RI�,VRODWLRQ

MENUS,
ALPHABETICAL LISTING C
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MENU DESCRIPTION

SELECT 
TYPE OF LOAD 

BROADBAND 
FIXED LOAD 

6HOHFWV�FDOLEUDWLRQ�EDVHG�RQ�WKH�EURDGEDQG�ORDG�EHLQJ�XVHG�

SLIDING LOAD 
(MAY ALSO 
REQUIRE
BROADBAND 
FIXED LOAD) 

6HOHFWV�FDOLEUDWLRQ�EDVHG�RQ�WKH�VOLGLQJ�ORDG�EHLQJ�XVHG��,I�\RXU
ORZ�HQG�IUHTXHQF\�LV�EHORZ���*+]��D�IL[HG�EURDGEDQG�ORDG�LV�DOVR
UHTXLUHG��

PRESS <ENTER> 
TO SELECT 

3UHVVLQJ�WKH�ENTER�NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&���6HOHFW�/RDG�7\SH

MENU DESCRIPTION

CALIBRATION 
SEQUENCE 

CONNECT 
CALIBRATION 

DEVICE(S) 

PORT 1: 
XXXXXXXXXXXX 

&RQQHFW�WKH�UHTXLUHG�FRPSRQHQW�WR�3RUW���

PORT 2: 
XXXXXXXXXXXX

&RQQHFW�WKH�UHTXLUHG�FRPSRQHQW�WR�3RUW���

PRESS  <ENTER>
TO  MEASURE

DEVICE(S)

3UHVVLQJ�WKH�ENTER NH\�VHTXHQWLDOO\�PHDVXUHV�WKH�GHYLFHV�FRQQHFWHG
WR�3RUWV���DQG����EHJLQQLQJ�ZLWK�3RUW����

PRESS <1> FOR
PORT 1 DEVICE

3UHVVLQJ�WKH���NH\��RQ�WKH�NH\SDG��PHDVXUHV�WKH�GHYLFH�FRQQHFWHG�WR
3RUW���

PRESS <2> FOR
PORT 2 DEVICE

3UHVVLQJ�WKH���NH\��RQ�WKH�NH\SDG��PHDVXUHV�WKH�GHYLFH�FRQQHFWHG�WR
3RUW���

0HQX�&��6HULHV��%HJLQ�&DOLEUDWLRQ�6HTXHQFH

MENUS, 
ALPHABETICAL LISTING C
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MENU DESCRIPTION

CALIBRATION 
SEQUENCE 

SLIDE LOAD
TO POSITION X

6OLGH�WKH�ORDG�WR�WKH�QH[W�SRVLWLRQ��WKHQ�SUHVV�WKH�ENTER�NH\�
0RYLQJ�WKH�VOLGH�WR�VL[�GLIIHUHQW�SRVLWLRQV�SURYLGHV�VXIILFLHQW�GDWD�IRU
WKH�SURJUDP�WR�DFFXUDWHO\�FDOFXODWH�WKH�HIIHFWLYH�GLUHFWLYLW\�RI�WKH
V\VWHP�

PRESS <ENTER>
TO MEASURE

DEVICE (S)

3UHVVLQJ�WKH�ENTER�NH\�EHJLQV�WKH�PHDVXUHPHQW�

0HQX�&���6OLGH�/RDG�WR�3RVLWLRQ�;

MENU DESCRIPTION

CALIBRATION 
SEQUENCE

CONNECT 
 THROUGHLINE 

XXXXX
BETWEEN 

 TEST PORTS 

&RQQHFW�3RUWV���DQG���WRJHWKHU�XVLQJ�WKH�7KURXJKOLQH�VWDQGDUG��]HUR
RU�QRQ�]HUR�OHQJWK��

PRESS <ENTER>
TO MEASURE

DEVICE(S)

3UHVVLQJ�WKH�ENTER�NH\�EHJLQV�WKH�PHDVXUHPHQW�

0HQX�&���&RQQHFW�7KURXJKOLQH

MENUS,
ALPHABETICAL LISTING C
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MENU DESCRIPTION

CALIBRATION 
SEQUENCE

CONNECT 
 DEVICE 1

LINE 1 (REF) 
XXXXX

BETWEEN 
 TEST PORTS 

3URPSWV�\RX�WR�FRQQHFW�UHIHUHQFH�OLQH���EHWZHHQ�WHVW�SRUWV�

PRESS <ENTER>
TO MEASURE

DEVICE(S)

3UHVVLQJ�WKH�ENTER�NH\�EHJLQV�WKH�PHDVXUHPHQW�

0HQX�&�$��&RQQHFW�'HYLFH����/LQH

MENU DESCRIPTION

CALIBRATION 
SEQUENCE

CONNECT 
 DEVICE 2

LINE/
LOWBAND
MATCHES
BETWEEN 

 TEST PORTS 

&RQQHFW�GHYLFH���EHWZHHQ�WKH�WHVW�SRUWV��7KLV�ZLOO�EH�D�/,1(�IRU�/5/
PHDVXUHPHQWV�RU�/2:%$1'�0$7&+(6�IRU�/50�PHDVXUHPHQWV�

PRESS <ENTER>
TO MEASURE

DEVICE(S)

3UHVVLQJ�WKH�ENTER�NH\�EHJLQV�WKH�PHDVXUHPHQW�

0HQX�&�%��&RQQHFW�'HYLFH����/LQH�/RZEDQG

MENUS, 
ALPHABETICAL LISTING C

$���� ���%�20



MENU DESCRIPTION

CALIBRATION 
SEQUENCE

CONNECT 
 DEVICE 2

LINE 
XXXXX

BETWEEN 
 TEST PORTS 

3URPSWV�\RX�WR�FRQQHFW�WKH�VHFRQG�OLQH�VWDQGDUG�EHWZHHQ�WKH�WHVW
SRUWV�

PRESS <ENTER>
TO MEASURE

DEVICE(S)

3UHVVLQJ�WKH�ENTER�NH\�EHJLQV�WKH�PHDVXUHPHQW�

0HQX�&�&��&RQQHFW�'HYLFH����/LQH

MENU DESCRIPTION

CALIBRATION 
SEQUENCE 
COMPLETED

PRESS 
<SAVE/RECALL> 
TO STORE CAL 
DATA ON DISK 

OR 

3UHVVLQJ�WKH�SAVE/RECALL MENU .H\�GLVSOD\V�PHQX�65��ZKLFK�OHWV
\RX�VDYH�\RXU�FDOLEUDWLRQ�GDWD�RQWR�D�GLVN�RU�UHFDOO�SUHYLRXVO\�VDYHG
FDOLEUDWLRQ�GDWD�IURP�D�GLVN��:KLOH�WKLV�PHQX�SURYLGHV�D�FRQYHQLHQW
SRLQW�DW�ZKLFK�WR�VDYH�WKH�FDOLEUDWLRQ�GDWD��LW�LV�QRW�WKH�RQO\�SRLQW
DOORZHG��<RX�FDQ�XVH�WKH�SAVE/RECALL MENU NH\�DW�DQ\�SRLQW�LQ
WKH�PHDVXUHPHQW�SURJUDP�

PRESS <ENTER>
TO PROCEED

3UHVVLQJ�WKH�ENTER NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&����&DOLEUDWLRQ�6HTXHQFH�&RPSOHWHG

MENUS,
ALPHABETICAL LISTING C

���%�20 $����



MENU DESCRIPTION

BEGIN CAL 

KEEP EXISTING
 CAL DATA 

.HHS�H[LVWLQJ�FDOLEUDWLRQ�GDWD

REPEAT 
PREVIOUS CAL

5HSHDWV�WKH�SUHYLRXV�FDOLEUDWLRQ�

CAL METHOD
XXXXXXX

'LVSOD\V�WKH�FDOLEUDWLRQ�PHWKRG�WKDW�\RX�KDYH�VHOHFWHG¦VWDQGDUG�
�RIIVHW�VKRUW�RU�/5/�/50�

TRANSMISSION
LINE TYPE:
XXXXXXXX

,QGLFDWHV�W\SH�RI�WUDQVPLVVLRQ�OLQH�FXUUHQWO\�VHOHFWHG��H��J��FRD[LDO��
ZDYHJXLGH��PLFURVWULS�

CHANGE CAL 
METHOD AND
LINE TYPE

&DOOV�PHQX�&��$��ZKLFK�DOORZV�\RX�WR�FKDQJH�FDOLEUDWLRQ�PHWKRG�DQG
WUDQVPLVVLRQ�OLQH�W\SH�

NEXT CAL STEP 6HOHFWV�WKH�QH[W�FDOLEUDWLRQ�VWHS�

PRESS <ENTER>
TO SELECT

3UHVVLQJ�WKH�ENTER�NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&����%HJLQ�&DOLEUDWLRQ

MENUS, 
ALPHABETICAL LISTING C

$���� ���%�20



MENU DESCRIPTION

CHANGE
CAL METHOD

AND LINE TYPE 

NEXT CAL STEP 6HOHFW�QH[W�FDOLEUDWLRQ�VWHS��0XVW�PRYH�FXUVRU�WR�KHUH�DIWHU�PDNLQJ
EHORZ�VHOHFWLRQV��3UHVVLQJ�WKH�ENTER�NH\�WKHQ�PRYHV�\RX�WR�WKH�QH[W
VWHS�

CAL METHOD

STANDARD
(NOT USED FOR

WAVEGUIDE)

7KLV�RSWLRQ�DQG�WKH�RQHV�EHORZ�DOORZ�\RX�WR�VHOHFW�WKH�PHWKRG
�SURFHGXUH��WR�EH�XVHG�WR�FDOLEUDWH��7KLV�PHWKRG�LV�LQGHSHQGHQW
RI�WKH�FDOLEUDWLRQ�W\SH��ZKLFK�PD\�EH����WHUP��UHIOHFWLRQ�RQO\�HWF�

OFFSET SHORT 6HOHFWV�RIIVHW�VKRUW�PHWKRG�

LRL/LRM 6HOHFWV�/5/�RU�/50�PHWKRG

TRANSMISSION
LINE TYPE

COAXIAL 6HOHFWV�FRD[LDO�FDEOH�DV�WKH�WUDQVPLVVLRQ�OLQH�W\SH�

WAVEGUIDE 6HOHFWV�ZDYHJXLGH�DV�WKH�WUDQVPLVVLRQ�OLQH�W\SH�

MICROSTRIP 6HOHFWV�PLFURVWULS�DV�WKH�WUDQVPLVVLRQ�OLQH�W\SH�

PRESS <ENTER>
TO  SELECT

3UHVVLQJ�WKH�ENTER NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&��$��6HOHFW�&DOLEUDWLRQ�0HWKRG

MENUS,
ALPHABETICAL LISTING C

���%�20 $����



MENU DESCRIPTION

SELECT
WAVEGUIDE
KIT TO USE

-INSTALLED- 7KH�OLQHV�EHORZ�LQGLFDWH�WKH�FKDUDFWHULVWLFV�RI�WKH�LQVWDOOHG
ZDYHJXLGH�FDOLEUDWLRQ�NLW��LI�DSSOLFDEOH�

IDENTIFIER
XXXX

'LVSOD\V�WKH�W\SH�RI�ZDYHJXLGH�XVHG�

CUTOFF FREQ:
XX.XXXX

'LVSOD\V�WKH�FXWRII�IUHTXHQF\�RI�WKH�ZDYHJXLGH�

SHORT 1
XX.XXXXmm

'LVSOD\V�WKH�RIIVHW�OHQJWK�RI�WKH�ILUVW�FDOLEUDWLRQ�VKRUW�

SHORT 2
XX.XXXXmm

'LVSOD\V�WKH�RIIVHW�OHQJWK�RI�WKH�VHFRQG�FDOLEUDWLRQ�VKRUW�

USE INSTALLED
KIT

0RYH�WKH�FXUVRU�WR�WKLV�OLQH�DQG�SUHVV�ENTER�WR�XVH�WKH�GLVSOD\HG�NLW�

USER DEFINED 0RYH�WKH�FXUVRU�WR�WKLV�OLQH�DQG�SUHVV�ENTER�WR�PRGLI\�WKH
SDUDPHWHUV�

PRESS <ENTER>
TO  SELECT

3UHVVLQJ�WKH�ENTER�NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&��&��6HOHFW�:DYHJXLGH�.LW�WR�8VH

MENUS, 
ALPHABETICAL LISTING C

$���� ���%�20



MENU DESCRIPTION

PORT
 OPEN DEVICE 

(QWHU�WKH�FDSDFLWDQFH�FRHIILFLHQW�YDOXHV�QHHGHG�WR�FRUUHFW�IRU�\RXU
2SHQ�GHYLFH��7KH�FDSDFLWLYH�SKDVH�VKLIW�RI�WKH�2SHQ�LV�FKDUDFWHUL]HG
E\�WKH�HTXDWLRQ��&2SHQ� �&2����&��[�I�����&��[�I������&��[�I��

ENTER THE 
CAPACITANCE 
COEFFICIENTS 

TERM  1-C0 
± XX.XXe- 15 

(QWHU�WKH�WHUP���FRHIILFLHQW�YDOXH��[���¥���)���

TERM  2-C1 
± XXX.XX e - 27 

(QWHU�WKH�WHUP���FRHIILFLHQW�YDOXH��[���¥���)�+]���

TERM  3-C2 
±XXX.XX e - 36 

(QWHU�WKH�WHUP���FRHIILFLHQW�YDOXH��[���¥���)�+]����

TERM  4-C3 
±XXX.XX e - 45 

(QWHU�WKH�WHUP���FRHIILFLHQW�YDOXH��[���¥���)�+]����

ENTER THE
OFFSET LENGTH

OFFSET LENGTH
±XX.XXXX mm  

6HOHFW�WR�HQWHU�DQG�GLVSOD\�RIIVHW�OHQJWK�RI�2SHQ�

PRESS <ENTER> 
WHEN COMPLETE

3UHVVLQJ�WKH�ENTER�NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ

0HQX�&����(QWHU�WKH�&DSDFLWDQFH�&RHIILFLHQWV�IRU�2SHQ�'HYLFHV

MENUS,
ALPHABETICAL LISTING C

���%�20 $����



MENU DESCRIPTION

PORT
SHORT DEVICE

ENTER THE
OFFSET LENGTH

OFFSET LENGTH
± XX.XXXX mm

6HOHFW�WR�HQWHU�WKH�OHQJWK�WKDW�WKH�6KRUW�LV�RIIVHW�IURP�WKH�UHIHUHQFH
SODQH�

PRESS <ENTER> 
WHEN COMPLETE

3UHVVLQJ�WKH�ENTER�NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&��$��(QWHU�WKH�2IIVHW�/HQJWK

MENU DESCRIPTION

SET
REFLECTION

PAIRING

MIXED
  (OPEN–SHORT
SHORT–OPEN)

6HOHFWV�GLIIHUHQW�UHIOHFWLRQ�GHYLFHV��RSHQ�VKRUW�RU�VKRUW�RSHQ��WR�EH
FRQQHFWHG�WR�3RUWV���DQG���IRU�WKH�FDOLEUDWLRQ�VHTXHQFLQJ�

MATCHED
  (OPEN–OPEN
SHORT–SHORT)

6HOHFWV�WKH�VDPH�W\SH�RI�UHIOHFWLRQ�GHYLFH��RSHQ�RSHQ�RU�VKRUW�VKRUW��WR
EH�FRQQHFWHG�WR�3RUWV���DQG���IRU�WKH�FDOLEUDWLRQ�VHTXHQFLQJ�

PRESS <ENTER> 
TO SELECT

3UHVVLQJ�WKH�ENTER�NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&����6HW�5HIOHFWLRQ�3DLULQJ�0HQX

MENUS, 
ALPHABETICAL LISTING C

$���� ���%�20



MENU DESCRIPTION

ENTER
OFFSET LENGTHS

OF SHORTS

PORT 1-

SHORT 1
          XX.XXXX mm

(QWHU�WKH�OHQJWK�WKDW�6KRUW���LV�RIIVHW�IURP�WKH�UHIHUHQFH�SODQH�

SHORT 2
          XX.XXXX mm

(QWHU�WKH�OHQJWK�WKDW�6KRUW���LV�RIIVHW�IURP�WKH�UHIHUHQFH�SODQH�

PORT 2

SHORT 1
          XX.XXXX mm

(QWHU�WKH�OHQJWK�WKDW�6KRUW���LV�RIIVHW�IURP�WKH�UHIHUHQFH�SODQH�

SHORT 2
          XX.XXXX mm

(QWHU�WKH�OHQJWK�WKDW�6KRUW���LV�RIIVHW�IURP�WKH�UHIHUHQFH�SODQH�

IF USING ONLY
TWO SHORTS,
PORT 2 OFFSETS
SHOULD EQUAL
PORT 1 OFFSETS

PRESS <ENTER> 
WHEN COMPLETE

3UHVVLQJ�WKH�ENTER�NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ��

0HQX�&����(QWHU�2IIVHW�/HQJWKV��6KRUWV�

MENUS,
ALPHABETICAL LISTING C

���%�20 $����



MENU DESCRIPTION

ENTER
WAVEGUIDE

PARAMETERS

WAVEGUIDE
CUTOFF FREQ
   XX.XXXX GHz

0RYH�FXUVRU�WR�WKLV�OLQH�WKHQ�SUHVV�ENTER�WR�EULQJ�XS�PHQX�WKDW
DOORZV�\RX�WR�HQWHU�ZDYHJXLGH�FXWRII�IUHTXHQF\�

OFFSET  LENGTH
OF SHORT 1
   X.XXXX mm

0RYH�WKH�FXUVRU�WR�WKLV�OLQH�DQG�HQWHU�WKH�RIIVHW�OHQJWK�RI�6KRUW���

OFFSET  LENGTH
OF SHORT 2
   X.XXXX mm

0RYH�WKH�FXUVRU�WR�WKLV�OLQH�DQG�HQWHU�WKH�RIIVHW�OHQJWK�RI�6KRUW���

PRESS <ENTER> 
WHEN COMPLETE

3UHVVLQJ�WKH�ENTER�NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&����(QWHU�:DYHJXLGH�3DUDPHWHUV

MENU DESCRIPTION

ENTER
WAVEGUIDE

CUTOFF
FREQUENCY

WAVEGUIDE
CUTOFF FREQ
   XX.XXXX GHz

(QWHU�ZDYHJXLGH�FXWRII�IUHTXHQF\�

PRESS <ENTER> 
WHEN COMPLETE

3UHVVLQJ�WKH�ENTER�NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&��$��(QWHU�:DYHJXLGH�3DUDPHWHUV

MENUS, 
ALPHABETICAL LISTING C

$���� ���%�20



MENU DESCRIPTION

ENTER
USER DEFINED

MICROSTRIP
PARAMETERS

WIDTH OF
STRIP
XX.XXXX mm

0RYH�WKH�FXUVRU�WR�WKLV�OLQH�DQG�HQWHU�WKH�ZLGWK�RI�WKH�PLFURVWULS�\RX
DUH�XVLQJ�

THICKNESS OF
SUBSTRATE
XXXX.XXXX mm

0RYH�WKH�FXUVRU�WR�WKLV�OLQH�DQG�HQWHU�WKH�WKLFNQHVV�RI�WKH�VXEVWUDWH
�\RX�DUH�XVLQJ�

ZC
XXX.XXX Ω

0RYH�WKH�FXUVRU�WR�WKLV�OLQH�DQG�HQWHU�WKH�FKDUDFWHULVWLF�LPSHGDQFH�RI
WKH�PLFURVWULS�

SUBSTRATE
DIELECTRIC
XX.XX

0RYH�WKH�FXUVRU�WR�WKLV�OLQH�DQG�HQWHU�WKH�UHODWLYH�GLHOHFWULF�FRQVWDQW
RI�WKH�VXEVWUDWH�\RX�DUH�XVLQJ�

EFFECTIVE
DIELECTRIC
XX.XX
(RECOMMENDED
       1.00)

0RYH�WKH�FXUVRU�WR�WKLV�OLQH�DQG�HQWHU�WKH�HIIHFWLYH�GLHOHFWULF�FRQVWDQW
RI�WKH�PLFURVWULS��$�UHFRPPHQGHG�YDOXH�ZLOO�DOVR�EH�GLVSOD\HG�

PRESS <ENTER> 
WHEN COMPLETE

3UHVVLQJ�WKH�ENTER�NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ��

0HQX�&����(QWHU�0LFURVWULS�3DUDPHWHUV

MENU DESCRIPTION

SELECT
MICROSTRIP

PARAMETERS

10 MIL KIT 6HOHFWV�SDUDPHWHUV�IRU����PLO�87)�NLW�

15 MIL KIT 6HOHFWV�SDUDPHWHUV�IRU����PLO�87)�NLW�

25 MIL KIT 6HOHFWV�SDUDPHWHUV�IRU����PLO�87)�NLW�

USER DEFINED /HWV�XVHU�GHILQH�SDUDPHWHUV�

PRESS <ENTER> 
WHEN COMPLETE

3UHVVLQJ�WKH�ENTER�NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ��

0HQX�&��$��6HOHFW�0LFURVWULS�3DUDPHWHUV

MENUS,
ALPHABETICAL LISTING C

���%�20 $����



MENU DESCRIPTION

ENTER REF
IMPEDANCE

REFERENCE
IMPEDANCE
   XXX.XXX

(QWHU�WKH�UHIHUHQFH�LPSHGDQFH��=���RI�WKH�FRD[LDO�UHIHUHQFH�OLQH
VWDQGDUG�

PRESS <ENTER> 
WHEN COMPLETE

3UHVVLQJ�WKH�ENTER�NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ��

0HQX�&����(QWHU�/LQH�,PSHGDQFH

MENU DESCRIPTION

CHANGE LRL/LRM
PARAMETERS

NEXT CAL STEP 6HOHFWV�QH[W�FDOLEUDWLRQ�VWHS��0XVW�PRYH�FXUVRU�WR�KHUH�DIWHU�PDNLQJ
EHORZ�VHOHFWLRQV��3UHVVLQJ�WKH�ENTER�NH\�WKHQ�PRYHV�\RX�WR�WKH�QH[W
VWHS�

NUMBER OF
BANDS USED

ONE BAND 6HOHFWV�D�RQH�EDQG�/5/�RU�/50�FDOLEUDWLRQ�

TWO BANDS 6HOHFWV�D�WZR�EDQG�/5/�RU�/50�FDOLEUDWLRQ��WKDW�LV��D�WKUHH�OLQH�/5/
RU�FRQFDWHQDWHG�/5/�DQG�/50�FDOLEUDWLRQV��

LOCATION OF
REFERENCE
PLANES

MIDDLE OF
LINE 1 (REF)

6HOHFW�UHIHUHQFH�SODQHV�WR�EH�DW�PLGGOH�RI�OLQH���

ENDS OF 
LINE 1 (REF)

6HOHFW�UHIHUHQFH�SODQHV�WR�EH�DW�HQG�RI�OLQH���

0HQX�&����&KDQJH�/5/�/50�3DUDPHWHUV

MENUS, 
ALPHABETICAL LISTING C

$���� ���%�20



MENU DESCRIPTION

CHANGE LRL/LRM
PARAMETERS

NEXT CAL STEP 6HOHFWV�QH[W�FDOLEUDWLRQ�VWHS��0XVW�PRYH�FXUVRU�WR�KHUH�DIWHU�PDNLQJ
EHORZ�VHOHFWLRQV��3UHVVLQJ�WKH�ENTER�NH\�WKHQ�PRYHV�\RX�WR�WKH�QH[W
VWHS�

CHARACTERIZE
CAL DEVICES

DEVICE 1
LINE 1 (REF)
X.XXXX mm

(QWHU�OHQJWK�RI�OLQH���

DEVICE  2
LINE /MATCH
X.XXXX mm

6HOHFW�GHYLFH��¦/,1(�RU�0$7&+��LI�OLQH�LV�VHOHFWHG��HQWHU�OHQJWK�

PRESS <ENTER>
TO SELECT
OR SWITCH

3UHVV�ENTER�WR�VHOHFW��,I�'(9,&(���LV�FKRVHQ��SUHVVLQJ�WKH�ENTER
key�WRJJOHV�EHWZHHQ�/,1(�DQG�0$7&+�

0HQX�&��$��&KDQJH�/5/�/50�3DUDPHWHUV

MENUS,
ALPHABETICAL LISTING C

���%�20 $����



MENU DESCRIPTION

CHANGE LRL/LRM
PARAMETERS

NEXT CAL STEP 6HOHFWV�QH[W�FDOLEUDWLRQ�VWHS��0XVW�PRYH�FXUVRU�WR�KHUH�DIWHU�PDNLQJ
EHORZ�VHOHFWLRQV��3UHVVLQJ�WKH�ENTER�NH\�WKHQ�PRYHV�\RX�WR�WKH�QH[W
VWHS�

CHARACTERIZE
CAL DEVICES

DEVICE 1
LINE 1 (REF)
XX.XXXX

(QWHU�OHQJWK�RI�OLQH���

DEVICE 2
LINE/MATCH
XX.XXXX/LOWBAND

3UHVV�ENTER�WR�WRJJOH�EHWZHHQ�/,1(�DQG�0$7&+��,I�/,1(�LV
VHOHFWHG��HQWHU�OLQH�OHQJWK��,I�PDWFK�LV�VHOHFWHG��/2:%$1'�LV
GLVSOD\HG��7KLV�LQGLFDWHV�WKDW�GHYLFH���LV�WKH�ORZEDQG�PDWFK�

DEVICE 3 
LINE/MATCH
XX.XXXX/HIGHBAND

3UHVV�ENTER�WR�WRJJOH�EHWZHHQ�/,1(�DQG�0$7&+��,I�/,1(�LV
VHOHFWHG��HQWHU�OLQH�OHQJWK��,I�PDWFK�LV�VHOHFWHG��+,*+%$1'�LV
GLVSOD\HG��7KLV�LQGLFDWHV�WKDW�GHYLFH���LV�WKH�KLJK�EDQG�PDWFK�

FREQ AFTER
WHICH THE USE

OF DEVICE 2
AND DEVICE 3 
IS EXCHANGED

BREAKPOINT
X.XXXX GHZ

(QWHU�EUHDNSRLQW�IUHTXHQF\��HQG�RI�EDQG����EHJLQQLQJ�RI�EDQG���

PRESS <ENTER>
TO  SELECT

3UHVVLQJ�WKH�ENTER NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ�

0HQX�&��%��&KDQJH�/5/�/50�3DUDPHWHUV¦7ZR�%DQG�&DOLEUDWLRQ

MENUS, 
ALPHABETICAL LISTING C

$���� ���%�20



MENU DESCRIPTION

CHANGE LRL/LRM
PARAMETERS

NEXT CAL STEP 0RYHV�WR�WKH�QH[W�FDOLEUDWLRQ�VWHS��0XVW�PRYH�FXUVRU�WR�KHUH�DIWHU
PDNLQJ�EHORZ�VHOHFWLRQV��3UHVVLQJ�WKH�ENTER�NH\�WKHQ�PRYHV�\RX�WR
WKH�QH[W�VWHS�

OFFSET LENGTH
OF REFLECTIVE
DEVICE

OFFSET LENGTH
X.XXXX mm

(QWHU�WKH�RIIVHW�OHQJWK�RI�WKH�UHIOHFWLYH�GHYLFH�

TYPE OF
REFLECTION

GREATER
THAN Zo

6SHFLILHV�WKH�UHIOHFWLRQ�WR�KDYH�DQ�LPSHGDQFH�YDOXH�JUHDWHU�WKDQ�WKH
UHIHUHQFH�LPSHGDQFH��=����7KLV�LV�W\SLFDOO\�DQ�RSHQ�GHYLFH�

LESS
THAN Zo

6HOHFWV�WKH�UHIOHFWLRQ�WR�KDYH�DQ�LPSHGDQFH�YDOXH�OHVV�WKDQ�WKH
UHIHUHQFH�LPSHGDQFH��=����7KLV�LV�W\SLFDOO\�D�VKRUW�GHYLFH�

PRESS <ENTER>
TO SELECT

3UHVVLQJ�WKH�ENTER NH\�LPSOHPHQWV�WKH�VHOHFWLRQ�

0HQX�&����&KDQJH�/5/�/50�3DUDPHWHUV

MENUS,
ALPHABETICAL LISTING C

���%�20 $����



MENU DESCRIPTION

ENTER
THROUGH LINE
PARAMETERS

OFFSET LENGTH
OF THROUGH

OFFSET LENGTH
X.XXXX mm

(QWHU�RIIVHW�OHQJWK�RI�WKURXJK�OLQH�

LOSS  EQUATION:
A+B*FREQ ^C

A: DC COEFF
(dB/m)
     0.0000

(QWHU�'&�FRHIILFLHQW�$�

B: DC COEFF
(dB/(m–FREQ ^C)
      0.000 e-6

(QWHU�'&�FRHIILFLHQW�%�

C:  FREQ
     EXPONENT
      0.500

(QWHU�IUHTXHQF\�H[SRQHQW�&�

PRESS <ENTER>
WHEN COMPLETE

3UHVVLQJ�WKH�ENTER NH\�EULQJV�WKH�QH[W�FDOLEUDWLRQ�PHQX�

0HQX�&����&KDQJH�7KURXJK�3DUDPHWHUV

MENUS, 
ALPHABETICAL LISTING C

$���� ���%�20



MENU DESCRIPTION

SELECT 
DISPLAY MODE

SINGLE 
CHANNEL

6HOHFWV�D�VLQJOH�FKDQQHO�IRU�GLVSOD\��ZKLFK�FDQ�EH�ORJ�PDJQLWXGH�
SKDVH��ORJ�PDJQLWXGH�DQG�SKDVH��RU�6PLWK�FKDUW��<RX�VHOHFW�WKH�W\SH
RI�GLVSOD\�LQ�PHQX�*7�

DUAL 
CHANNELS 1 – 3

6HOHFWV�&KDQQHOV���DQG���IRU�GLVSOD\��<RX�VHOHFW�WKH�W\SH�RI�GLVSOD\�LQ
PHQX�*7��

OVERLAY DUAL
CHANNELS 1 – 3

/HWV�\RX�VLPXOWDQHRXVO\�YLHZ�WKH�&KDQQHO���GDWD�VXSHULPSRVHG�RYHU
WKH�&KDQQHO���GDWD�RQ�D�VLQJOH�GLVSOD\��&KDQQHO���WUDFH�GLVSOD\V�LQ
UHG�DQG�&KDQQHO���LQ�\HOORZ�

DUAL 
CHANNELS 2 – 4

6HOHFWV�&KDQQHOV���DQG���IRU�GLVSOD\��<RX�VHOHFW�WKH�W\SH�RI�GLVSOD\�LQ
PHQX�*7��

OVERLAY DUAL
CHANNELS 2 – 4

/HWV�\RX�VLPXOWDQHRXVO\�YLHZ�WKH�&KDQQHO���GDWD�VXSHULPSRVHG�RYHU
WKH�&KDQQHO���GDWD�RQ�D�VLQJOH�GLVSOD\��&KDQQHO���WUDFH�GLVSOD\V�LQ
UHG�DQG�&KDQQHO���LQ�\HOORZ�

ALL FOUR 
CHANNELS

6HOHFWV�DOO�IRXU�FKDQQHOV�IRU�GLVSOD\��<RX�VHOHFW�WKH�W\SH�RI�GLVSOD\�LQ
PHQX�*7�

PRESS <ENTER>
TO SELECT 

3UHVVLQJ�WKH ENTER�NH\�LPSOHPHQWV�\RXU�PHQX�VHOHFWLRQ��7KH�PHQX
UHPDLQV�RQ�WKH�VFUHHQ�XQWLO�DQRWKHU�PHQX�LV�VHOHFWHG�IRU�GLVSOD\�RU
XQWLO�WKH�CLEAR/RET LOC�NH\�LV�SUHVVHG��

0HQX�&0��6HOHFW�'LVSOD\�0RGH

MENUS,
ALPHABETICAL LISTING C

���%�20 $����



MENU DESCRIPTION 

PORT 1
   MODEL 3640W

Displays the type of test set module that is connected to Port 1.

PORT 2
   MODEL 3641W

Displays the type of test set module that is connected to Port 2.

WARNING

CONTINUING
WILL ERASE

CURRENT
SETUP AND

CALIBRATION

PRESS <ENTER>
TO CONTINUE

Pressing the ENTER key implements your menu selection.

OR

PRESS <CLEAR>
TO ABORT

Pressing the CLEAR key aborts your menu selection.

0HQX�'%���3257���RU�3257���6HOHFW
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MENU DESCRIPTION 

DIAGNOSTICS

TROUBLE
SHOOTING
(ANRITSU
 SERVICE
 USE ONLY)

Calls menu DG2, which is used by ANRITSU Customer Service. 

TESTS Call menu DG3, which provides for front panel testing.

PRESS <ENTER>
TO SELECT

Pressing the ENTER key implements your menu selection.

0HQX�'*���'LDJQRVWLFV��

MENU DESCRIPTION 

WARNING

DEFAULT
PROGRAM
SELECTED

CONTINUING
WILL ERASE
CURRENT
SETUP AND
CALIBRATION

PRESS
<DEFAULT PRGM>

TO CONFIRM

Pressing the DEFAULT PROGRAM key a second time resets the 360
VNA to its default settings. Press the DEFAULT PROGRAM key, the “0”
key, then the DEFAULT PROGRAM key again clears all internal
memories. This keying method can be used to clear memories of data
used for classified operations.

OR

PRESS <CLEAR>
TO ABORT

Pressing the CLEAR key implements your menu selection.

0HQX�')/7��'HIDXOW�3URJUDP�6HOHFWHG
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MENU DESCRIPTION 

TESTS

ERROR REPORT Reports on last self-test and current run-time errors.

PROM AND
RAM CHECKS

Reports on the status of installed PROM and RAM ICs. Ensuing data
screen also shows the version number of the software and the
instrument serial number.

FRONT PANEL
KEYBOARD

Provides for testing the front panel keyboard, as described on the
following page.

CRT Provides a graphic display that allow you to evaluate screen colors and
linearity.

CHECK OPTIONS
INSTALLED

Provides a readout screen showing installed options.

NON-RATIOED
PARAMETERS

Sets 4-Channel non-ratio Log Mag display (CH1=REF-A, CH3=TST-B,
CH2=TST-A, CH4=REF-B).

PRESS <ENTER>
TO SELECT

Pressing the ENTER key implements your menu selection.

0HQX�'*���'LDJQRVWLFV��

MENU DESCRIPTION 

NO ROOM FOR
NEW DATA FILES

OVERWRITE
EXISTING 
FILES

Allows  you to overwrite an existing file on the current data disk.

DELETE
EXISTING
FILES

Allows you to delete an existing file on the current data disk.

PRESS <ENTER>
TO SELECT

Pressing ENTER implements your menu selection. You will be returned
to the previous menu when your selection is made.

0HQX�'6.���1R�5RRP�IRU�1HZ�'DWD�)LOHV
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FRONT PANEL KEYBOARD TEST

PLEASE PRESS ANY FRONT PANEL KEY TO TEST OR
USE TWIDDLY KNOB TO ABORT THIS TEST

127(6�21�7(67,1*�7+(�)5217�3$1(/

7KH�NH\�QXPEHUV�VKRZQ�DERYH�DUH�DUUDQJHG�WR�UHSOLFDWH�WKH�IURQW�SDQHO�NH\�OD\RXW�

3UHVV�WKH�NH\�WKDW�FRUUHVSRQGV�ZLWK�D�QXPEHU��,I�WKH�NH\�LV�JRRG��WKH�QXPEHU�ZLOO�WXUQ�JUHHQ�
,I�WKH�NH\�FRQWDFWV�GR�QRW�FORVH��WKH�QXPEHU�ZLOO�UHPDLQ�UHG�

3UHVV�WKH�NH\�D�VHFRQG�WLPH�DQG�UHOHDVH� LW��<RX�VKRXOG�KHDU�D�EHHS��,I�\RX�GRQªW�� WKH�NH\� LV
VWXFN�FORVHG�

7XUQLQJ�WKH�URWDU\�FRQWURO�DERUWV�WKH�WHVW�

7KH�NH\ERDUG�WHVWV�JRRG�LI��DIWHU�SUHVVLQJ�DOO�NH\V�DQG�VHHLQJ�WKHP�WXUQ�JUHHQ��WKH�ZRUGV�DW
WKH�WRS�RI�WKH�JUDSKLF�FKDQJH�WR

                                   FRONT PANEL KEYBOARD TEST PASSED

MENUS,
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MENU DESCRIPTION 

DISK UTILITY
FUNCTIONS

RESTORE
DISPLAY

Returns previous menu to screen.

DISPLAY DISK
DIRECTORY

Lists files stored on disk.

DELETE FILES
FROM DISK

Enables file removal routine.

LOAD PROGRAM
FROM DISK
TO 360

Reloads system program from program disk.

INITIALIZE
DISK WITH
PROGRAM

Downloads system program onto disk.

INITIALIZE
DATA-ONLY
DISK

Initializes disk for use as data storage disk.

COPY DISK
TO DISK

Copies all contents of a source disk to a target disk.

PRESS <ENTER>
TO SELECT

Pressing the ENTER key implements your menu selection.

0HQX�'6.���'LVN�8WLOLW\�)XQFWLRQV
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MENU DESCRIPTION 

SELECT CAL &
FRONT PANEL

SETUP TO
DELETE

FILENAME 2 Selects the file named on this line to be deleted. (The actual name of the
file, not “FILENAME 2” will appear.)

FILENAME 3 Same as for Filename 2 above.

FILENAME 4 Same as for Filename 2 above.

FILENAME 5 Same as for Filename 2 above.

FILENAME 6 Same as for Filename 2 above.

FILENAME 7 Same as for Filename 2 above.

FILENAME 8 Same as for Filename 2 above.

FILENAME 9 Same as for Filename 2 above.

MORE The “More” option only displays if there are more than nine files.

PREVIOUS MENU Returns to the previous menu in this series.

PRESS <ENTER>
TO SELECT

Pressing the ENTER key implements your menu selection. You are
returned to the previous menu.

0HQX�'6.���6HOHFW�&DO�	�)URQW�3DQHO�6HWXS�7R�'HOHWH
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MENU DESCRIPTION 

SELECT 
NORMALIZATION

FILE TO
DELETE

FILENAME 1 Selects the file named on this line to be deleted. (The actual name of the
file, not “FILENAME 1” will appear.)

FILENAME 2 Same as for Filename 1 above.

FILENAME 3 Same as for Filename 1 above.

FILENAME 4 Same as for Filename 1 above.

FILENAME 5 Same as for Filename 1 above.

FILENAME 6 Same as for Filename 1 above.

FILENAME 7 Same as for Filename 1 above.

FILENAME 8 Same as for Filename 1 above.

MORE The “More” option only displays if there are more than nine files.

PREVIOUS MENU Returns to the previous menu in this series.

PRESS <ENTER>
TO SELECT

Pressing the ENTER key implements your menu selection. You are
returned to the previous menu.

0HQX�'6.���6HOHFW�1RUPDOL]DWLRQ�)LOH�7R�'HOHWH
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MENU DESCRIPTION 

SELECT 
MEASUREMENT

FILE TO
DELETE

FILENAME 1 Selects the file named on this line to be deleted. (The actual name of the
file, not “FILENAME 1” will appear.)

FILENAME 2 Same as for Filename 1 above.

FILENAME 3 Same as for Filename 1 above.

FILENAME 4 Same as for Filename 1 above.

FILENAME 5 Same as for Filename 1 above.

FILENAME 6 Same as for Filename 1 above.

FILENAME 7 Same as for Filename 1 above.

FILENAME 8 Same as for Filename 1 above.

MORE The “More” option only displays if there are more than nine files.

PREVIOUS MENU Returns to the previous menu in this series.

PRESS <ENTER>
TO SELECT

Pressing the ENTER key implements your menu selection. You are
returned to the previous menu

0HQX�'6.���6HOHFW�0HDVXUHPHQW�)LOH�7R�'HOHWH
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MENU DESCRIPTION 

SELECT FILE
TO READ

FILENAME 1 Selects the file named on this line to be read. (The actual name of the
file, not “FILENAME 1" will appear.)

FILENAME 2 Same as for Filename 1 above.

FILENAME 3 Same as for Filename 1 above.

FILENAME 4 Same as for Filename 1 above.

FILENAME 5 Same as for Filename 1 above.

FILENAME 6 Same as for Filename 1 above.

FILENAME 7 Same as for Filename 1 above.

FILENAME 8 Same as for Filename 1 above.

MORE The “More” option only displays if there are more than nine files.

PREVIOUS MENU Returns to the previous menu in this series

PRESS <ENTER>
TO SELECT

Pressing the ENTER key implements your menu selection. You are
returned to the previous menu

0HQX�'6.���6HOHFW�)LOH�7R�5HDG
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MENU DESCRIPTION 

SELECT FILE 
TO OVERWRITE 

MORE Displays additional menus.

PREVIOUS MENU Displays the previous menu.

PRESS <ENTER> 
TO SELECT

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�'6.����6HOHFW�)LOH�WR�2YHUZULWH
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MENU DESCRIPTION 

DATA 
ENHANCEMENT

AVERAGING 
XXXX MEAS.
PER POINT

Averages the measured data over time, as follows:
1. The sweep stops at the first frequency point and takes a number of
readings, based on the selected number of points.
2. The program averages the readings and writes the average value for
that frequency point in the displayed graph.
3. The sweep then advances to the next sequential frequency point and
repeats the process.

0HQX�(0��(QKDQFHPHQW�0HQX

MENU DESCRIPTION 

DATA 
ENHANCEMENT

AVERAGING 
XXXX MEAS.
PER POINT

Averages the measured data over time, as follows:
1. The sweep stops at the first frequency point and takes a number of
readings, based on the selected number of points.
2. The program averages the readings and writes the average value for
that frequency point in the displayed graph.
3. The sweep then advances to the next sequential frequency point and
repeats the process.

0HQX�(0&DO��(QKDQFHPHQW�0HQX�IRU�&DOLEUDWLRQ
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MENU DESCRIPTION 

SELECT FILE 
TO OVERWRITE 

OR 
CREATE NEW 

FILE

FILENAME 1 Selects disk File 1 for storing the calibration data or front (control) panel
setup. Name the file using Menu GP5.

FILENAME 2 Selects disk File 2 for storage of data.

FILENAME 3 Selects disk File 3 for storage of data.

FILENAME 4 Selects disk File 4 for storage of data.

FILENAME 5 Selects disk File 5 for storage of data.

FILENAME 6 Selects disk File 6 for storage of data.

FILENAME 7 Selects disk File 7 for storage of data.

FILENAME 8 Selects disk File 8 for storage of data.

MORE Displays additional menus.

PREVIOUS MENU Displays the previous menu.

PRESS <ENTER> 
TO SELECT

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�*3�����6HOHFW�)LOH�WR�2YHUZULWH�RU�&UHDWH�1HZ�)LOH
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MENU DESCRIPTION 

SELECT NAME
- - - - - - - - -

ABCDEFGHIJKLM

NOPQRSTUVWXYZ

0123456789-/#

Name your file using the rotary knob to select letters, numbers, or both.
A letter or number turns red to indicate that the letter/number has been
chosen for selection. Pressing the ENTER key selects the letter or
number. the name you spell out displays in the area below “SELECT
NAME.” You are allowed up to eight characters for a file name and
twelve characters for a label.

DEL CLEAR DONE Selecting “DEL” deletes the last letter in the name displayed above.
Selecting “CLEAR” deletes the entire name.
Selecting “DONE” signals that you have finished writing the name.

TURN KNOB
TO INDICATE
CHARACTER OR
FUNCTION

Use the rotary knob to indicate the letter or number you wish to select.
You can use the up-arrow and down-arrow keys to move between rows.

PRESS <ENTER>
TO SELECT

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

NUMBERS MAY
ALSO BE
SELECTED 
USING KEYPAD

You may also select numbers and decimals using the keypad.

0HQX�*3���6HOHFW�1DPH
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MENU DESCRIPTION 

GPIB SETUP

–360 GPIB–

CR/CR-LF Selects either the  CR (carriage return) character or the CR-LF (Carriage
Return-Line Feed) characters as the data terminator for GPIB
transmissions.

ADDRESS: 
6

Selects the GPIB address for the 360 analyzer. The 360 is set to
address 6 before leaving the factory.

–SYSTEM BUS– 

CR/CR-LF Selects either the  CR (carriage return) character or the CR-LF (Carriage
Return-Line Feed) characters as the data terminator for System Bus
transmissions

INSTR ADDR
0

Selects the address for the System Bus controller. This is the address
the 360 uses to address the Source. The 360 is set to address 0 before
leaving the factory.

SOURCE 1 ADDR
5

Selects the address for Source 1. The Source 1 is set to address 5
before leaving the factory.

SOURCE 2 ADDR
4

Selects the address for Source 2. The Source 2 is set to address 4
before leaving the factory.

PLOTTER ADDR
7

Selects the address for a compatible plotter.

POWER METER
3

Selects the address for an HP4370 Power Meter.

PRESS <ENTER> 
TO SELECT

Pressing the ENTER key implements your menu selection of CR/CR-LF.
Pressing X1 terminator key implements your address selection. The
menu remains on the screen until another menu is selected for display or
until the CLEAR/RET LOC key is pressed. 

0HQX�*3���'LVSOD\�*3,%�6WDWXV�
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MENU DESCRIPTION 

SELECT 
GRAPH TYPE

LOG 
MAGNITUDE

Selects a log magnitude graph for display on the active channel’s
selected S-parameter. The active channel is indicated by its key (CH1,
CH2, CH3, CH4) being lit.

PHASE Selects a phase graph for display on the active channel.

LOG MAGNITUDE
AND PHASE

Selects log magnitude and phase graphs for display on the
active channel.

SMITH CHART
(IMPEDANCES)

Selects a Smith chart for display on the active channel.

SWR Selects an SWR display for the active channel.

GROUP DELAY Selects a Group Delay display for the active channel.

MORE Takes you to additional graph type selections on menu GT2.

PRESS <ENTER> 
TO SELECT 

Pressing the ENTER key implements your menu selection and resumes
the calibration from where it left off, if in the calibration mode. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�*7���6HOHFW�*UDSK�7\SH
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MENU DESCRIPTION 

SELECT 
GRAPH TYPE

ADMITTANCE 
SMITH CHART

Selects an Admittance Smith chart for display on the active channel’s
S-parameter.

LINEAR POLAR Selects a Linear Polar graph for display on the active channel’s
S-parameter.

LOG POLAR Selects a Log Polar graph for display on the active channel’s 
S-parameter.

LINEAR MAG Selects a Linear Magnitude graph for display on the active channel’s
S-parameter.

LINEAR MAG 
AND PHASE

Selects Linear Magnitude and Phase graphs for display on the active
channel’s S-parameter.

REAL Selects Real data for display on the active channel’s s-parameter.

IMAGINARY Selects Imaginary data for display on the active channel’s s-parameter.

REAL AND 
IMAGINARY

Selects both Real and Imaginary data for display on the active channel’s
S-parameter.

MORE Takes you to additional graph type selections.

PRESS <ENTER>
TO SELECT

Pressing the ENTER key implements your menu selection and resumes
the calibration from where it left off, if in the calibration mode. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET key is pressed.

PRESS <ENTER> 
TO SELECT AND 

RESUME 
CALIBRATION

Pressing the ENTER key implements your menu selection and resumes
the calibration from where it left off, if in the calibration mode. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�*7���6HOHFW�*UDSK�7\SH
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MENU DESCRIPTION

SET LIMITS

—LOG MAG—

LIMIT 1 ON (OFF) 
XXX.XXX dB

Turns the Limit 1 line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate
a go/no go line on your log-magnitude graph beyond which the measured
values are unacceptable.

LIMIT 2 ON (OFF) 
XXX.XXX dB

Turns the Limit 2 line on or off for the active channel on the log-
magnitude graph. 

READOUT LIMIT
FREQUENCIES

Displays Menu LF1, which shows all points where the current
s-parameter equals the limit values.

–PHASE–

LIMIT 1 ON (OFF)
XXX.XX DEG 

Turns the Limit 1 line on or off for the active channel on the phase graph.

LIMIT 2 ON (OFF)
XXX.XX DEG

Turns the Limit 2 line on or off for the active channel on the phase graph.

READOUT LIMIT
FREQUENCIES

Displays Menu LF1, which shows all points where the current
S-parameter equals the limit values.

DISPLAY ON (OFF)
LIMITS

Enables both limit lines for the active channel on both the log-
magnitude and phase graphs.

PRESS <ENTER> 
TO SELECT 

OR TURN ON/OFF

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�/���6HW�/LPLWV¦0DJQLWXGH�DQG�3KDVH
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MENU DESCRIPTION

SET LIMITS

–LINEAR POLAR–

LIMIT 1 ON (OFF)
XXX.XXX mV

Turns the Limit 1 line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line on your polar display beyond which the measured values are
unacceptable.

LIMIT 2 ON (OFF) 
XXX.XXX mV

Turns the Limit 2 line on or off for the active channel on your polar
display.

DISPLAY ON (OFF)
LIMITS

Enables both previously set limit lines to appear for the active
channel on your polar display.

PRESS <ENTER> 
TO SELECT 

OR TURN ON/OFF

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�/���6HW�/LPLWV¦/LQHDU3RODU

MENU DESCRIPTION

SET LIMITS

–LINEAR POLAR–
(–SMITH CHART–)

LIMIT 1 ON (OFF)
XXX.XXX mV

Turns the Limit 1 line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line on your Smith chart or polar display beyond which the measured
values are unacceptable.

LIMIT 2 ON (OFF) 
XXX.XXX mV

Turns the Limit 2 line on or off for the active channel on your Smith chart
or polar display.

DISPLAY ON (OFF)
LIMITS

Enables both previously set limit lines to appear for the active
channel on your Smith chart or polar display.

PRESS <ENTER> 
TO SELECT 

OR TURN ON/OFF

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�/���6HW�/LPLWV¦/LQHDU3RODU�6PLWK�&KDUW
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MENU DESCRIPTION

SET LIMITS 

–LOG MAG–

LIMIT 1ON (OFF) 
XXX.XXX dB 

Turns the Limit 1 line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line on your Log Mag display beyond which the measured values are
unacceptable. 

LIMIT 2 ON (OFF) 
XXX.XXX dB 

Turns the Limit 2 line on or off for the active channel on your Log Mag
display.

READOUT LIMIT
FREQUENCIES 

Displays Menu LF1, which shows all points where the current
S-parameter equals the limit values

DISPLAY ON (OFF)
LIMITS

Enables both previously set limit lines to appear for the active
channel on your Log Mag display.

PRESS <ENTER> 
TO SELECT 

OR TURN ON/OFF 

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�/���6HW�/LPLWV¦/RJ�0DJQLWXGH

MENU DESCRIPTION

SET LIMITS

–PHASE–

LIMIT 1 ON (OFF) 
XXX.XX DEG

Turns the Limit 1 line on or off for the active channel on the phase graph.

LIMIT 2 ON (OFF) 
XXX.XX DEG

Turns the Limit 2 line on or off for the active channel on the phase graph.

READOUT LIMIT
FREQUENCIES

Displays Menu LF1, which shows all points where the current
S-parameter equals the limit values.

DISPLAY ON (OFF)
LIMITS

Enables both limit lines for the active channel on a phase graph.

PRESS <ENTER> 
TO SELECT 

OR TURN ON/OFF

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�/���6HW�/LPLWV¦3KDVH

MENUS,
ALPHABETICAL LISTING L

$���� ���%�20



MENU DESCRIPTION

SET LIMITS

–LOG POLAR–

LIMIT 1 ON (OFF)
XXX.XXX dB 

Turns the Limit 1 line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line on your Log Polar display beyond which the measured values are
unacceptable.

LIMIT 2 ON (OFF)
XXX.XXX dB 

Turns the Limit 2 line on or off for the active channel on your Log Polar
display.

DISPLAY ON (OFF)
LIMITS

Enables both previously set limit lines to appear for the active
channel on your Log Polar display.

PRESS <ENTER> 
TO SELECT

OR TURN ON/OFF

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�/���6HW�/LPLWV¦/RJ�3RODU

MENU DESCRIPTION

SET LIMITS

–GROUP DELAY–

LIMIT 1 ON (OFF)
XXX.XXX dB

Turns the Limit 1 line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate
a go/no go line on your Group Delay display beyond which the
measured values are unacceptable.

LIMIT 2 ON (OFF) 
XXX.XXX dB

Turns the Limit 2 line on or off for the active channel on your
Group Delay display.

READOUT LIMIT
FREQUENCIES

Displays Menu LF1, which shows all points where the current
S-parameter equals the limit values.

DISPLAY ON (OFF)
LIMITS

Enables both previously set limit lines to appear for the active
channel on your Group Delay display. 

PRESS <ENTER> 
TO SELECT

OR TURN ON/OFF

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�/���6HW�/LPLWV¦*URXS�'HOD\
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MENU DESCRIPTION

SET LIMITS

–LINEAR MAG–

LIMIT 1 ON (OFF)
XXX.XXX dB

Turns the Limit 1 line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line on your Linear Mag display beyond which the measured values
are unacceptable.

LIMIT 2 ON (OFF) 
XXX.XXX dB

Turns the Limit 2 line on or off for the active channel on your Linear Mag
display.

READOUT LIMIT
FREQUENCIES

Displays Menu LF1, which shows all points where the current
S-parameter equals the limit values.

DISPLAY ON (OFF)
LIMITS

Enables both previously set limit lines to appear for the active
channel on your Linear Mag display.

PRESS <ENTER> 
TO SELECT

OR TURN ON/OFF

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�/���6HW�/LPLWV¦/LQHDU�0DJQLWXGH
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MENU DESCRIPTION

SET LIMITS

–LINEAR MAG–

LIMIT 1 ON (OFF)
XXX.XXX dB

Turns the Limit 1 line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line on your Linear Mag display beyond which the measured values
are unacceptable.

LIMIT 2 ON (OFF)
XXX.XXX dB

Turns the Limit 2 line on or off for the active channel on your Linear Mag
display.

READOUT LIMIT
FREQUENCY

Displays Menu LF1, which shows all points where the current
S-parameter equals the limit values.

-PHASE-

LIMIT 1 ON (OFF)
XXX.XXX dB

Turns the Limit 1 line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line on your Phase display beyond which the measured values are
unacceptable. 

LIMIT 2 ON (OFF)
XXX.XXX dB

Turns the Limit 2 line on or off for the active channel on your Phase
display.

DISPLAY ON (OFF)
LIMITS

Enables both previously set limit lines to appear for the active
channel on your Phase display. 

PRESS <ENTER> 
TO SELECT

OR TURN ON/OFF

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�/���6HW�/LPLWV¦/LQHDU�0DJQLWXGH�DQG�3KDVH��
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MENU DESCRIPTION

SET LIMITS

–REAL–

LIMIT 1 ON (OFF)
XXX.XXX mU

Turns the Limit 1 line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line on your Real values display beyond which the measured values
are unacceptable.

LIMIT 2 ON (OFF)
XXX.XXX pU

Turns the Limit 2 line on or off for the active channel on your Real values
display.

DISPLAY ON (OFF)
LIMITS

Enables both previously set limit lines to appear for the active
channel on your Real values display.

PRESS <ENTER> 
TO SELECT 

OR TURN ON/OFF

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�/����6HW�/LPLWV¦5HDO�9DOXHV

MENU DESCRIPTION

SET LIMITS 

–IMAGINARY– 

LIMIT 1 ON (OFF) 
XXX.XXX mU 

Turns the Limit 1 line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line on your Real values display beyond which the measured values
are unacceptable.

LIMIT 2 ON (OFF) 
XXX.XXX pU 

Turns the Limit 2 line on or off for the active channel on your Imaginary
values display.

DISPLAY ON (OFF)
LIMITS

Enables both previously set limit lines to appear for the active
channel on your Imaginary values display.

PRESS <ENTER> 
TO SELECT 

OR TURN ON/OFF

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�/����6HW�/LPLWV¦,PDJLQDU\�9DOXHV
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MENU DESCRIPTION

SET LIMITS

–REAL–

LIMIT 1 ON (OFF)
XXX.XXX mU

Turns the Limit 1 line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line on your Real values display beyond which the measured values
are unacceptable.

LIMIT 2 ON (OFF)
XXX.XXX mU

Turns the Limit 2 line on or off for the active channel on your Real values
display.

–IMAGINARY–

LIMIT 1 ON (OFF)
XXX.XXX pU

Turns the Limit 1 line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line on your Imaginary values display beyond which the measured
values are unacceptable.

LIMIT 2 ON (OFF)
XXX.XXX pU

Turns the Limit 2 line on or off for the active channel on your Imaginary
values display.

DISPLAY ON (OFF)
LIMITS

Enables both previously set limit lines to appear for the active
channel on your Imaginary values display.

PRESS 
TO SELECT

OR TURN ON/OFF

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�/����6HW�/LPLWV¦5HDO�DQG�,PDJLQDU\�9DOXHV
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MENU DESCRIPTION

SET LIMITS

–SWR—

LIMIT 1 ON (OFF)
XXX.XXX mU

Turns the Limit 1 line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line beyond which the measured values are unacceptable.

LIMIT 2 ON (OFF)
XXX.XXX pU

Turns the Limit 2 line on or off for the active channel.

READOUT LIMIT
FREQUENCIES

DISPLAY ON (OFF)
LIMITS

Enables both previously set limit lines to appear for the active
channel.

PRESS <ENTER> 
TO SELECT 

OR TURN ON/OFF

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�/����6HW�/LPLWV¦5HDO�9DOXHV
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MENU DESCRIPTION

SET LIMIT
FREQUENCIES

–LOG MAG—

LIMIT 1 ON (REF)
   X.XXXX      dB

Turns the Limit 1 line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line beyond which the measured values are unacceptable.

LIMIT 1 ON (1—2)
   X.XXXX      dB

Turns the Limit 1 line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line beyond which the measured values are unacceptable.

LIMIT ∆ ON (1—2)
   X.XXXX      dB

Turns the Limit-delta feature on. This feature displays the difference in
value between Limit 1 and Limit 2.

FREQUENCIES
AT LIMIT 2

Displays all points where the S-Parameter is equal to Limit 2.

X.XXXX  GHz
X.XXXX  GHz
X.XXXX  GHz
X.XXXX  GHz
XX.XXX  GHz
XX.XXX GHz

PRESS <ENTER> 
TO SELECT 

OR TURN ON/OFF

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�/)���6HW�/LPLW�)UHTXHQFLHV��/RJ�0DJ
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MENU DESCRIPTION

SET LIMIT
FREQUENCIES

–GROUP DELAY—

LIMIT 1 ON (REF)
   X.XXXX      dB

Turns the Limit 1 line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line beyond which the measured values are unacceptable.

LIMIT 1 ON (1—2)
   X.XXXX      dB

Turns the Limit 1 line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line beyond which the measured values are unacceptable.

LIMIT ∆ ON (1—2)
   X.XXXX      dB

Turns the Limit-delta feature on. This feature displays the difference in
value between Limit 1 and Limit 2.

FREQUENCIES
AT LIMIT 2

Displays all points where the S-Parameter is equal to Limit 2.

X.XXXX  GHz
X.XXXX  GHz
X.XXXX  GHz
X.XXXX  GHz
XX.XXX  GHz
XX.XXX GHz

PRESS <ENTER> 
TO SELECT 

OR TURN ON/OFF

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�/)���6HW�/LPLW�)UHTXHQFLHV��*URXS�'HOD\
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MENU DESCRIPTION

SET LIMIT
FREQUENCIES

–LINEAR MAG—

LIMIT 1 ON (REF)
   X.XXXX      dB

Turns the Limit 1 line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line beyond which the measured values are unacceptable.

LIMIT 1 ON (1—2)
   X.XXXX      dB

Turns the Limit 1 line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line beyond which the measured values are unacceptable.

LIMIT ∆ ON (1—2)
   X.XXXX      dB

Turns the Limit-delta feature on. This feature displays the difference in
value between Limit 1 and Limit 2.

FREQUENCIES
AT LIMIT 2

Displays all points where the S-Parameter is equal to Limit 2.

X.XXXX  GHz
X.XXXX  GHz
X.XXXX  GHz
X.XXXX  GHz
XX.XXX  GHz
XX.XXX GHz

PRESS <ENTER> 
TO SELECT 

OR TURN ON/OFF

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�/)���6HW�/LPLW�)UHTXHQFLHV��/LQHDU�0DJ
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MENU DESCRIPTION

SET LIMIT
FREQUENCIES

–SWR—

LIMIT 1 ON (REF)
   X.XXXX      dB

Turns the Limit 1 line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line beyond which the measured values are unacceptable.

LIMIT 1 ON (1—2)
   X.XXXX      dB

Turns the Limit 1 line on or off for the active channel. For your
convenience, the arbitrarily set limit lines allow you to delineate a go/no
go line beyond which the measured values are unacceptable.

LIMIT ∆ ON (1—2)
   X.XXXX      dB

Turns the Limit-delta feature on. This feature displays the difference in
value between Limit 1 and Limit 2.

FREQUENCIES
AT LIMIT 2

Displays all points where the S-Parameter is equal to Limit 2.

X.XXXX  GHz
X.XXXX  GHz
X.XXXX  GHz
X.XXXX  GHz
XX.XXX  GHz
XX.XXX GHz

PRESS <ENTER> 
TO SELECT 

OR TURN ON/OFF

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�/)���6HW�/LPLW�)UHTXHQFLHV��6:5
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MENU DESCRIPTION

SET MARKERS 

MARKER 1 ON (OFF) 
XX.XXXXXX GHz 

Turns Marker 1 on or off (activates or deactivates). When on (active), the
frequency, time, or distance may be set using the keypad or
rotary knob.

127(

,Q� WKLV� WH[W��PDUNHUV� DUH� UHIHUUHG� WR� DV� EHLQJ� DFWLYH� DQG�DV
EHLQJ� VHOHFWHG�� $Q\� PDUNHU� WKDW� KDV� EHHQ� WXUQHG� RQ� DQG
DVVLJQHG�D�IUHTXHQF\�LV�FRQVLGHUHG�WR�EH�DFWLYH��7KH�PDUNHU�WR
ZKLFK�WKH�FXUVRU�SUHVHQWO\�SRLQWV�LV�FRQVLGHUHG�WR�EH�VHOHFWHG�
7KH�VHOHFWHG�PDUNHU�LV�WKH�RQO\�RQH�IRU�ZKLFK�\RX�FDQ�FKDQJH
WKH�IUHTXHQF\�

MARKER 2 ∆REF
XX.XXXXXX GHz 

MARKER 3 ON (OFF)
XX.XXXXXX GHz 

Turns Marker 3 on or off (activates or deactivates). When on (active), the
frequency, time, or distance may be set using the keypad or rotary knob.

MARKER 4 ON (OFF) Turns Marker 4 on or off (activates or deactivates). When on (active), the
frequency, time, or distance may be set using the keypad or rotary knob.

MARKER 5 ON (OFF) Turns Marker 5 on or off (activates or deactivates). When on (active), the
frequency, time, or distance may be set using the keypad or rotary knob.

MARKER 6 ON (OFF)
XX.XXXXXX GHz 

Turns Marker 6 on or off (activates or deactivates). When on (active), the
frequency, time, or distance may be set using the keypad or
rotary knob.

MARKERS
DISABLED

Disables all markers.

∆REF MODE ON (OFF) Calls Menu M2, which lets you select the ∆REF Marker.

PRESS <ENTER> 
OR TURN ON/OFF

TO SELECT 

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�0���6HW�0DUNHUV�
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MENU DESCRIPTION

SELECT 
 ∆REF MARKER

MARKER 1 
XX.XXXXXX GHz

Marker 1 only appears if it has been activated in Menu M1. Placing the
cursor on Marker 1 and pressing the ENTER key here selects it as the
∆REF marker. The ∆REF marker is the one from which the other active
markers are compared and their difference frequency measured and
displayed in Menu M3. The marker frequency may be set using the
keypad or rotary knob.

MARKER 3 
XX.XXXXXX GHz

Same as above, but for Marker 3

MARKER 4 
 XX.XXXXXX GHz

Same as above, but for Marker 4

PRESS <ENTER>
TO SELECT

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�0���6HOHFW�∆5()�0DUNHU

MENU DESCRIPTION

SELECT 
 READOUT MARKER

MARKER 1 
XX.XXXXXX GHz

Displays the frequency and S-Parameter value(s) of Marker 1 on all CRT-
displayed graphs and Smith Charts. The frequency of Marker 1 also
displays here. If Marker 1 was activated in Menu M2 as the REF marker,
REF appears as shown for Marker M5 below.

MARKER 2 
XX.XXXXXX GHz

Same as above, but for Marker 2

MARKER 5 
 XX.XXXXXX GHz

Same as above, but for Marker 5

∆REF MODE
IS ON

Indicates the status of the ∆REF mode.

PRESS <ENTER>
TO SELECT

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�0���6HOHFW�5HDGRXW�0DUNHU
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MENU DESCRIPTION

C H 1 — S 1 1 Selects channel for readout

XX.XXX PS DLY

MARKER 1 
XX.XXXXXX GHz 
XX.XXX dB
XXX.XXX DEG

The selected marker—that is, the one to which the cursor points in Menu
M1—and its frequency, time, or distance display here. This could be any
one of the six available markers: Marker 1 thru Marker 6.

MARKER TO MAX Causes the active marker to go to the frequency with the greatest
S-Parameter value on the active channel.

MARKER TO MIN Causes the selected marker to go to the frequency with the smallest
S-Parameter value on the active channel.

2   XX.XXXX GHz
XX.XXX dB
XXX.XXX DEG

Displays the frequency, magnitude, and phase of the active
S-Parameter at marker 2, if the marker is enabled.

3   XX.XXXX GHz
XX.XXX dB

Displays the frequency, magnitude, and phase of the active
S-Parameter at marker 3, if the marker is enabled.

4   XX.XXXX GHz
XX.XXX dB
XXX.XXX DEG

Displays the frequency, magnitude, and phase of the active
S-Parameter at marker 4, if the marker is enabled.

5   XX.XXXX GHz
XX.XXX dB
XXX.XXX DEG

Displays the frequency, magnitude, and phase of the active
S-Parameter at marker 5, if the marker is enabled.

6   XX.XXXX GHz
XX.XXX dB
XXX.XXX DEG

Displays the frequency, magnitude, and phase of the active
S-Parameter at marker 6, if the marker is enabled.

0HQX�0���5HDGRXW�0DUNHU
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MENU DESCRIPTION

CH 1 – S11 

XXX.XXX ns DLY 

MARKER 1 ∆REF 
XX.XXXXXX GHz 
MARKER TO MAX 
MARKER TO MIN 

The REF marker, as activated in Menu M2, its frequency, its reference
delay, and the channel on which it appears display here. The REF
marker could be any one of the six available markers: M1-M6. The
frequency of the REF marker can be changed using the keypad or rotary
knob.

∆(1 - 2) 
 XX.XXXXX GHz 
XX.XXX dB 
(XXX.XX DEG)

The marker numbers of the REF marker and the next lowest-
numbered active marker appear between the parentheses. This example
assumes Marker 1 as the Ref marker and Marker 2 as the next lowest-
numbered active marker. The lines below display the difference
frequency, (or time/distance ) and trace value(s) between these two
markers on the active channel.

∆(1 - 3) 
XX.XXXXX  GHz
XX.XXX dB
(XXX.XX DEG) 

The marker numbers of the REF marker and the next lowest-
numbered active marker appear between the parentheses. This example
assumes Marker 1 as the Ref marker and Marker 3 as the next lowest-
numbered active marker. The lines below display the difference
frequency, (or time/distance ) and trace value(s) between these two
markers on the active channel.

∆(1 - 4) 
 XX.XXXXX GHz 
XX.XXX dB 
(XXX.XX DEG) 

The marker numbers of the REF marker and the next lowest-
numbered active marker appear between the parentheses. This example
assumes Marker 1 as the Ref marker and Marker 4 as the next lowest-
numbered active marker. The lines below display the difference
frequency, (or time/distance ) and trace value(s) between these two
markers on the active channel.

∆(1 - 5) 
XX.XXXXX  GHz
XX.XXX dB 
(XXX.XX DEG) 

The marker numbers of the REF marker and the next lowest-
numbered active marker appear between the parentheses. This example
assumes Marker 1 as the Ref marker and Marker 5 as the next lowest-
numbered active marker. The lines below display the difference
frequency, (or time/distance ) and trace value(s) between these two
markers on the active channel.

∆(1 - 6) 
XX.XXXXX  GHz
XX.XXX dB 
(XXX.XX DEG) 

The marker numbers of the REF marker and the next lowest-
numbered active marker appear between the parentheses. This example
assumes Marker 1 as the Ref marker and Marker 6 as the next lowest-
numbered active marker. The lines below display the difference
frequency, (or time/distance ) and trace value(s) between these two
markers on the active channel.

0HQX�0���6HW�∆5()�0DUNHU�5HDGRXW
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MENU DESCRIPTION

MULTIPLEXER
CONTROL

RF SWITCH  A/B Switches the polarity of the voltage at the RF SWITCH CONTROL port
on the 360 TSM so as to switch the user-supplied RF switch between its
A and B ports.

NON-SELECTED
TEST SET

STANDBY         ON
POWER

Selects whether the test set not presently selected is to be powered on
(STANDBY) or off.

SYSTEM
HARDWARE
CONFIGURATION

TEST SET       A/B Tells the software where the test set is connected—Port A or Port B.

SOURCE         A/B Tells the software where the source is connected—Port A or Port B.

FINISHED
ACCEPT 
CONFIGURATION

Call menu MUX2, which allows you to accept the configuration indicated
by the selections in this menu.

PRESS <ENTER>
TO SELECT

Pressing the ENTER key implements your menu selection. 

0HQX�08;���&RQWURO�7HVW�6HW�6RXUFH�0XOWLSOH[HU��
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MENU DESCRIPTION

TEST SET     A/B Shows to which port (A or B) the test set is connected.

SOURCE        A/B Shows to which port (A or B) the source is connected.

WARNING

CONTINUING
MAY ERASE
CURRENT

SETUP AND
CALIBRATION

YOU MAY CHOOSE
TO ABORT AND

SAVE TO DISK OR
INTERNAL MEMORY
AS A PRECAUTION

PRESS <ENTER>
TO CONTINUE

Pressing the ENTER key accepts your menu selections.

OR

PRESS <CLEAR>
TO ABORT

Pressing the CLEAR key aborts your menu selections.

0HQX�08;���&RQWURO�7HVW�6HW�6RXUFH�0XOWLSOH[HU��
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MENU DESCRIPTION 

TRACE MEMORY 
FUNCTIONS

VIEW DATA Displays measured data; that is, the data presently being taken.

VIEW MEMORY Displays stored data; that is, data that was previously taken and stored
in memory.

VIEW DATA
AND MEMORY

Displays measured data superimposed over stored data.

VIEW DATA ÷ 
MEMORY

Displays measured data divided by stored data.

SELECT 
TRACE MATH

Takes you to menu NO2 for selection of the type of math operation to be
performed.

STORE DATA 
TO MEMORY

Stores the measured data to internal memory.

DISK 
FUNCTIONS

Brings up menu NO3, which allows data to be stored to or recalled from
the disk.

MEMORY DATA 
REF, DELAY 
XXX.XXX CM

Indicates the reference delay applied to the memory data being
displayed.

PRESS <ENTER> 
TO SELECT

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC  key is pressed.

0HQX�12���7UDFH�0HPRU\�)XQFWLRQV
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MENU DESCRIPTION 

TRACE MEMORY 
DISK FUNCTIONS

CHANNEL X Indicates the channel to be used (active channel).

STORE TO DISK Displays GP1-3 or DSK11 menu to select file to store data from selected
channel  on disk.

RECALL FROM
 DISK

Displays DSK9  menu to select file to recall from disk.

PRESS <ENTER> 
TO SELECT

Pressing the ENTER key implements your menu selection.The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�12���7UDFH�0HPRU\�'LVN�)XQFWLRQV

MENU DESCRIPTION 

SELECT 
TRACE MATH

ADD (+ ) Selects DATA + MEMORY as the math function.

SUBTRACT (–) Selects DATA – MEMORY as the math function.

MULTIPLY (X) Selects DATA X MEMORY as the math function.

DIVIDE (÷) Selects DATA ÷ MEMORY as the math function.

PRESS <ENTER> 
TO SELECT

Pressing the ENTER key implements your menu selection.
The menu returns to the NO1 menu.

0HQX�12���6HOHFW�7UDFH�0DWK
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MENU DESCRIPTION 

MULTIPLE
SOURCE CONTROL

DEFINE BANDS Calls menu OM1, which lets you define a frequency band.

SELECT
MULTIPLE 
SOURCE STATE

OFF Turns multiple source operating mode off placing 360 VNA in normal
operating mode.

STANDBY Sets multiple source mode to STANDBY. This mode is automatically
entered when the operator adjusts the bands and frequency limits of the
sources and receiver permitting any frequency ranges to be entered.
When mode is set to ON, the frequencies entered are checked against
the limitations of the attached sources and receiver.

ON Sets multiple source mode to ON.

PRESS <ENTER> 
TO SELECT 
OR SWITCH

Pressing the ENTER key implements your menu selection. 

0HQX�20���0XOWLSOH�6RXUFH�&RQWURO�0HQX
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MENU DESCRIPTION 

DEFINE BANDS

BAND 1 Displays the band number being defined.

DISPLAYED
FREQ RANGE

BAND START F
XX.XXXXXX GHz

Displays the start frequency for the band.

BAND STOP F
XX.XXXXXX GHz

Displays the stop frequency for the band.

BAND FUNCTIONS

EDIT SYSTEM
EQUATIONS

Calls menu OM2, which lets you edit system equations.

STORE BAND 1
BANDS STORED:
  ( 1  2  3  4  5 )

Indicates the band that will be stored and, within the parenthesis,
indicates the bands that have been stored.

CLEAR ALL
DEFINITIONS

Clears all the band definitions that may have been previously stored.

SET MULTIPLE
SOURCE STATE 

Selects Multiple Source Control menu OM0.

PRESS <ENTER> 
TO SELECT 

Pressing the ENTER key implements your menu selection. 

0HQX�20���'HILQH�%DQGV�0HQX
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MENU DESCRIPTION 

EDIT SYSTEM
EQUATIONS

SELECT
FUNCTION
TO EDIT 

SOURCE 1 Selects source 1 frequency equation for change.

SOURCE 2 Selects source 2 frequency equation for change.

RECEIVER Selects receiver frequency equation for change.

EQUATION
SUMMARY

C.W.          OFF Toggles frequency term (F) in equation ON or OFF.

MULTIPLIER
     XX

Enables changing multiplier term of frequency equation via key pad or
rotary knob.

DIVISOR
     XX

Enables changing divisor term frequency equation via key pad or rotary
knob.

OFFSET FREQ
  X.XXXXXX GHz

Enables changing offset frequency term frequency equation via key pad
or rotary knob.

PREVIOUS MENU Recalls menu OM1.  

PRESS <ENTER> 
TO SELECT 

Pressing the ENTER key implements your menu selection. 

0HQX�20���(GLW�6\VWHP�(TXDWLRQV
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MENU DESCRIPTION

OPTIONS

SWEEP OPTIONS Calls menu OS1, which lets you define sweep options.

REAR  PANEL
OUTPUT

Calls menu ORP1, which lets you select an output for the rear panel
AUX I/O connector.

DIAGNOSTICS Calls menu DG1, which lets you implement system diagonistics.

MULTIPLEXER
CONTROL

Calls menu MUX1, which lets you control multiplexer operations (if a 360
TSM is installed).

MULTIPLE
SOURCE
CONTROL

Calls menu OM0, which lets you use and define multiple sources.

RECEIVER MODE Calls menu RCV1, which lets you enter into the receiver set-on mode, if
Option 5 is installed.

PRESS <ENTER> 
TO SELECT 

Pressing the ENTER key implements your menu selection. 

0HQX�23716��6HOHFW�2SWLRQV
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MENU DESCRIPTION

REAR PANEL 
OUTPUT CONTROL

OUTPUT        ON (OFF) Turns the rear panel AUX I/O output on or off.

SELECT MODE
    XXXXXXXXXX

Calls menu ORP2, which lets you select an output mode.

SET HORIZONTAL
OR PHASE LOCK
SCALING

START/LOCK       a1
     X.XXXX   V

Lets you enter a voltage for the start/lock frequency. Value will be a
frequency start voltage if SELECT MODE choice is HORIZONTAL. It will
be a phase-lock voltage if SELECT MODE choice is PHASELOCK.

STOP/LOCK        a2
     X.XXXX   V

Lets you enter a voltage for the start/lock frequency. Value will be a
frequency stop voltage if SELECT MODE choice is HORIZONTAL. It will
be a phase-lock voltage if SELECT MODE choice is PHASELOCK.

VERTICAL
SCALING

1.00 VOLT PER
CHANNEL  1
GRATICULE LINE

Shows fixed value for VERTICAL mode.

REFERENCE LINE
IS  0.00  VOLT

Shows fixed value for VERTICAL mode.

PRESS <ENTER> 
TO SELECT 

OR TURN ON/OFF

Pressing the ENTER key implements your menu selection. 

0HQX�253���5HDU�3DQHO�2XWSXW�&RQWURO
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MENU DESCRIPTION

SELECT MODE 
FOR OUTPUT

HORIZONTAL Pressing ENTER key selects horizontal drive for external chart recorder
connected to AUX I/O connector.

VERTICAL Pressing ENTER key selects vertical drive for external chart recorder
connected to AUX I/O connector.

PHASE LOCK Pressing ENTER key selects phase-lock for external chart recorder
connected to AUX I/O connector.

PRESS <ENTER> 
TO SELECT

Pressing the ENTER key implements your menu selection. 

0HQX�253���6HOHFW�2XWSXW�0RGH
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MENU DESCRIPTION

SWEEP OPTIONS

SELECT
TRIGGER
SOURCE

Calls menu OS2, which lets you select a triggering source.

DATA              ON
(OFF)
DRAWING

Toggles the data-drawing function on or off.

POINTS DRAWN
IN C.W.
     X

Move the cursor to here and enter the number of  points to be drawn in
the CW mode.

0HQX�26���6HOHFW�6ZHHS�2SWLRQV
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MENU DESCRIPTION

SELECT TRIGGER
SOURCE

INTERNAL Pressing ENTER key selects trigger source to be internal.

EXTERNAL
WITH I.F.   CAL

Pressing ENTER key selects trigger source to be external with the IF
calibrated.

EXTERNAL
WITHOUT
 I.F.    CAL

Pressing ENTER key selects trigger source to be external without the
IF being calibrated.

TRIGGER
I.F.         CAL

Pressing ENTER key triggers an IF calibration.

PREVIOUS MENU Returns you to menu OS1.

PRESS <ENTER> 
TO SELECT

OR TURN ON/OFF

Pressing ENTER key implements your selection.

0HQX�26���6HOHFW�7ULJJHU�6RXUFH
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MENU DESCRIPTION

SELECT  POLAR
CHART MODE

MAGNITUDE
PHASE

Selects Polar Chart Display  to show magnitude and phase for the full
frequency range—from start frequency to stop frequency.

MAGNITUDE
SWP POSITION

Selects Polar Chart Display  to show magnitude information only for the
phase data that falls between the start and stop angles selected below.

SET SWEEP
POSITION
BOUNDARIES

Sets the start and stop angles for the data display. 

START ANGLE
X.XX

STOP ANGLE
X.XX

PRESS <ENTER> 
TO SELECT 

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�3&���6HOHFW�3RODU�&KDUW�0RGH
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MENU DESCRIPTION

PARAMETER
DEFINITION

S11/USER 2 Lets you choose between displaying a pre-defined S-Parameter or a
user-defined parameter.

PARAMETER
  b1  /  a1

Displays the parameters chosen as numerator and denominator.

PHASE LOCK
    a1

Displays the phase-lock parameter.

LABEL:
“MY S11”

Displays the name of the user-defined parameter.

CHANGE 
NUMERATOR

Calls menu PD2, which lets you change the numerator.

CHANGE 
DENOMINATOR

Calls menu PD3, which lets you change the denominator.

CHANGE 
PHASE LOCK

Calls menu PD4, which lets you change the phase-lock parameter.

CHANGE 
LABEL

Calls menu GP5, which lets you name your newly defined parameter.
The label appears at the top of the graph-type display and under the
word “LABEL” in the menu.

0HQX�3'���6HOHFW�3DUDPHWHU�'HILQLWLRQ

MENU DESCRIPTION

SELECT 
NUMERATOR

b1 Selects b1 as the numerator.

b2 Selects b2 as the numerator.

a1 Selects a1 as the numerator.

a2 Selects a2 as the numerator.

1  (UNITY) Selects the numerator to be 1 (unity).

PRESS <ENTER> 
TO SELECT 

Pressing the ENTER key implements your menu selection. 

0HQX�3'���6HOHFW�1XPHUDWRU
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MENU DESCRIPTION

SELECT 
DENOMINATOR

b1 Selects b1 as the denominator.

b2 Selects b2 as the denominator.

a1 Selects a1 as the denominator.

a2 Selects a2 as the denominator.

1  (UNITY) Selects the denominator to be 1 (unity).

PRESS <ENTER> 
TO SELECT 

Pressing the ENTER key implements your menu selection. 

0HQX�3'���6HOHFW�'HQRPLQDWRU

MENU DESCRIPTION

SELECT 
PHASE LOCK
REFERENCE

a1 Selects Port 1 (a1) as the phase-lock reference.

a2 Selects Port 2 (a2) as the phase-lock reference.

PRESS <ENTER> 
TO SELECT 

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�3'���6HOHFW�3KDVH�/RFN�5HIHUHQFH
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MENU DESCRIPTION

PLOT OPTIONS
PLOT

FULL PLOT The plotter will plot everything displayed on the screen (data traces,
graticule, menu text) when START PRINT is pressed.

OPTIONS

HEADER ON (OFF) The plot will include an information header if this option is on and
START PRINT is pressed.

MENU ON (OFF) The plot will include the menu text if this option is on and START PRINT
is pressed.

MARKERS ON (OFF)
AND LIMITS

The plot will include any marker or limit lines if this option is on and
START PRINT is pressed.

GRATICULE ON (OFF) The plot will include the graticule and annotation if this option is on and
START PRINT is pressed. The plotter plots the graticule.

DATA   ON (OFF)
TRACE(S)

The plot will include the data if this option is on and START PRINT is
pressed. The plotter plots the graticule.

FORMAT

PLOT SIZE Calls menu PL2, which lets you select the size and location of
the plot.

PEN COLORS Calls menu PL3, which lets you select pen colors for the various
elements of the plot: graticule, data traces, menu text and header. Also
lets you select the relative pen speed.

0HQX�3/���3ORW�2SWLRQV
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MENU DESCRIPTION

SELECT 
PLOT SIZE

FULL SIZE Selects a full size (page) plot.

–QUARTER 
SIZE PLOTS–

UPPER LEFT Selects a quarter-size plot, upper-left quadrant.

UPPER RIGHT Selects a quarter-size plot, upper-right quadrant.

LOWER LEFT Selects a quarter-size plot, lower-left quadrant.

LOWER RIGHT Selects a quarter-size plot, lower-right quadrant.

PRESS <ENTER> 
TO SELECT 

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�3/���6HOHFW�3ORW�6L]H
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MENU DESCRIPTION

SELECT 
PEN COLORS

DATA PEN
n

Selects the color in which the data will be plotted. The number of the
pen displays where the “n” is shown.

DATA TRACE
OVERLAY PEN
n

Selects the color in which the 2nd trace in a dual trace overlay plot will
be plotted. The number of the pen displays where the “n” is shown.

GRATICULE PEN
n

Selects the color in which the graticule will be plotted. The number of the
pen displays where the “n” is shown.

MARKERS AND
LIMITS PEN
n

Selects the color in which the markers and limits will be plotted. The
number of the pen displays where the “n” is shown.

HEADER PEN
n

Selects the color in which the header information will be plotted. The
number of the pen displays where the “n” is shown.

PEN SPEED
100 PERCENT
OF MAXIMUM

Selects the pen’s speed as a percentage of the plotter’s maximum
speed. (Used to optimize plots on transparencies or with worn pens.)

PREVIOUS MENU Recalls menu PL1.

PRESS <ENTER> 
TO SELECT 

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�3/���6HOHFW�3HQ�&RORUV
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MENU DESCRIPTION

SELECT OUTPUT
DEVICE

PRINTER Selects the printer as your output device.

PLOTTER Selects the plotter as your output device.

OUTPUT OPTIONS

SET UP OUTPUT
HEADERS

Calls menu PM2, which lets you define the output header information
shown on printer/plotter output.

DISK OUTPUT
OPERATIONS

Calls menu PM4, which lets you store/recall tabular data to/from disk.

PRINT OPTIONS Calls menu PM5.

PLOT OPTIONS Calls menu PL1.

PRESS <ENTER> 
TO SELECT

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�30���6HOHFW�'DWD�2XWSXW�7\SH

MENU DESCRIPTION

DATA OUTPUT 
HEADERS 

MODEL       ON (OFF)
XXXXXXXXXXXX

Selecting <1>displays menu GP5, which lets you select the letters and/or
numbers in your model identifier.

DEVICE ID   ON (OFF) 
XXXXXXXXXXXX 

Selecting <1>displays menu GP5, which lets you select the letters and/or
numbers in your Device I.D. identifier.

DATE           ON (OFF)
XXXXXXXXXXXX 

Selecting <1>displays menu GP5, which lets you select the letters and/or
numbers in the date.

OPERATOR  ON (OFF) 
XXXXXXXXXXXX 

Selecting <1> displays menu GP5, which lets you select the letters
 identifying the operator.

PRESS <ENTER> 
TO TURN ON/OFF 

OR 
PRESS < 1 >
TO CHANGE 

Pressing the ENTER key selects between menu selections. Pressing the
CLEAR/RET LOC  key lets you change the between ON and OFF states

Pressing <1> lets you enter the desired label in menu GP5,

0HQX�30���'DWD�2XWSXW�+HDGHUV
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MENU DESCRIPTION

TABULAR OUTPUT 
FORMAT 

MARKER ON (OFF) 
DATA 

Provides for printing markers data. 

SWEEP ON (OFF) 
DATA 

Provides for printing frequency sweep data. If you elect to print the
sweep data, you can choose how many frequency points to print out. 

HEADINGS
AND PAGE
BREAKS

Toggles headings and page breaks on or off.

XXX POINTS 
    THIS PRINT
MODE OUTPUTS
1 POINT EVERY
  XX POINTS

Outputs one point every X points. Use rotary knob to select total number
of points to output.

PREVIOUS MENU Returns you to the previous menu.

PRESS <ENTER>
TO TURN ON/OFF

OR
TURN KNOB TO

CHANGE NUMBER
OF POINTS

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.
Turning the knob on number of points changes the value of X to define
the number of points printed.

0HQX�30���7DEXODU�2XWSXW�)RUPDW

MENU DESCRIPTION

DISK OUTPUT 
OPERATIONS 

TABULAR DATA 
TO DISK 

Outputs tabular data to the disk and takes you to GP1-3 or DSK 11 for
selection of a file name.

TABULAR DATA 
FROM DISK 
TO PRINTER 

Brings up DSK9 for selection of a measurement data file to be output to
the printer.

PRESS <ENTER> 
TO SELECT 

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�30���'LVN�2XWSXW�2SHUDWLRQV
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MENU DESCRIPTION

PRINT OPTIONS

PRINTER TYPE

THINKJET Select when ANRITSU 2225C Inkjet, HP QuietJet,  or HP ThinkJet is
connected to 360B VNA

DESKJET Select when HP DeskJet, HP DeskJet Plus, or HP LaserJet II is
connected to 360B VNA

EPSON Select when Epson EX, Epson FX, Epson LX, or Epson compatible is
connected to 360B VNA

SELECT PRINTER
OUTPUT FORMAT

FULL SCREEN Prints full screen data, including the menu.

GRAPH ONLY Prints only the graph or Smith chart, including any and all data it contains.

TABULAR DATA Prints a tabulation of the measured data

PRESS <ENTER>
TO SELECT

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�30���3ULQWHU�7\SH��2SWLRQV
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MENU DESCRIPTION 

RECEIVER MODE

STANDARD Selects STANDARD mode (RECEIVER mode is not activated). 

USER DEFINED Selects USER DEFINED mode. Brings the User Defined Receiver Mode
menu to the screen.

0HQX�5&9���5HFHLYHU�0RGH

MENU DESCRIPTION 

USER DEFINED
RECEIVER MODE

FINISHED,
ACCEPT
CONFIGURATION

Select to indicate that mode has been chosen.

PHASE LOCK
MODE

SOURCE LOCK Phase locks sources having phase control reference inputs.

TRACKING Phase locks 360 receivers to a known frequency source.

SET ON Disables source lock circuitry, local oscillators are phase locked to the
360 internal crystal reference oscillator.

360 CONTROL OF
SOURCE SWEEP

GPIB              ON
CONTROL

Turns GPIB control of source on or off.

PRESS ENTER
TO SELECT

OR TURN ON/OFF

Pressing the ENTER key implements your menu selection or turns GPIB
control on or off. 

0HQX�5&9���8VHU�'HILQHG�5HFHLYHU�0RGH�0HQX
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MENU DESCRIPTION 

STANDARD
RECEIVER MODE

Indicates that Standard Receiver mode has been selected

WARNING:

CONTINUING
WILL ERASE

CURRENT
SETUP AND

CALIBRATION

Indicates that continuing (by pressing <ENTER>) will erase current setup
and calibration stored in 360 VNA.

0HQX�5&9���6WDQGDUG�5HFHLYHU�0RGH�:DUQLQJ�0HQX

MENU DESCRIPTION 

USER DEFINED
RECEIVER MODE

XXXXXXXX Indicates selected mode

WARNING:

CONTINUING
WILL ERASE

CURRENT
SETUP AND

CALIBRATION

Indicates that continuing (by pressing <ENTER>) will erase current setup
and calibration stored in 360 VNA.

PRESS <ENTER>
TO CONTINUE

OR

PRESS <CLEAR>
TO ABORT

Pressing ENTER key implements selected mode.

Pressing the CLEAR key aborts the selected mode; current setup and
calibration data stored in 360 VNA is preserved.

0HQX�5&9���8VHU�'HILQHG�5HFHLYHU�0RGH�:DUQLQJ�0HQX
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MENU DESCRIPTION 

SET 
REFERENCE 

PLANE

AUTO Automatically sets the reference delay so that the cumulative phase shift
is zero. This selection unwinds the phase in a Smith chart display or
reduces the phase revolutions in a rectilinear display to less than one.

DISTANCE 
XXX.XXX mm

Electrically repositions the measurement reference plane, as displayed
on the active channel, by a distance value entered in millimeters. This
selection lets you compensate for the phase reversals inherent in a
length of transmission line connected between the test set’s Port 1
connector and the device-under-test (DUT).

TIME 
XXX.XXX ms

Electrically repositions the measurement reference plane by a distance
value that corresponds to the time in milliseconds.

SET 
DIELECTRIC

Displays menu RD2, which lets you enter a value for the dielectric
constant of your transmission line.

PRESS <ENTER> 
TO SELECT

Pressing the ENTER key implements your menu selection.  The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�5'���6HW�5HIHUHQFH�'HOD\
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MENU DESCRIPTION 

SET 
DIELECTRIC 
CONSTANT

AIR 
(1.000649)

Calculates reference delay based on  dielectric constant of air (1.000649).

POLYETHYLENE 
(2.26)

Calculates reference delay based on the dielectric constant of
polyethylene (2.26).

TEFLON 
(2.10)

Calculates reference delay based on the dielectric constant of
teflon (2.1).

MICROPOROUS
TEFLON
(1.69)

Calculates reference delay based on the dielectric constant of
microporous teflon (1.69).

OTHER 
XXXX.XX

Calculates reference delay based on the value you enter. Terminate your
entry using any terminator and select with the ENTER key.

PRESS <ENTER> 
TO SELECT

Pressing the ENTER key implements your menu selection and returns
you to the RD1 menu.

0HQX�5'���6HW�'LHOHFWULF�&RQVWDQW
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MENU DESCRIPTION 

SELECT 
S - PARAMETER

S21 
FWD TRANS

Selects the S21 parameter to be displayed on the active channel
The parameter can be displayed in any of the available formats.

S11 
FWD REFL

Selects the S11 parameter to be displayed on the active channel.
The parameter can be displayed in any of the available formats.

S12 
REV TRANS

Selects the S12 parameter to be displayed on the active channel.
The parameter can be displayed in any of the available formats.

S22 
REV REFL

Selects the S22 parameter to be displayed on the active channel.
The parameter can be displayed in any of the available formats.

REDEFINE
SELECTED
PARAMETER

Calls menu PD1, which lets you redefine your measurement parameter
from a standard S-Parameter to one of your own choosing.

PRESS <ENTER> 
TO SELECT

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/LOC key is pressed.

0HQX�63��6HOHFW�6�3DUDPHWHU

MENU DESCRIPTION

SAVE/RECALL 
FRONT PANEL
INFORMATION

SAVE
RECALL

'LVSOD\V�PHQX�65���ZKLFK�DVNV�\RX�WR�VHOHFW�D�VWRUDJH
ORFDWLRQ¦LQWHUQDO�PHPRU\�RU�GLVN�

PRESS <ENTER> 
TO SELECT 
FUNCTION

3UHVVLQJ�WKH�ENTER�NH\�LPSOHPHQWV�\RXU�VHOHFWLRQ��7KH�PHQX
UHPDLQV�RQ�WKH�VFUHHQ�XQWLO�DQRWKHU�PHQX�LV�VHOHFWHG�IRU�GLVSOD\�RU
XQWLO�WKH�CLEAR/RET LOC�NH\�LV�SUHVVHG�

0HQX�65���6DYH�5HFDOO�)URQW�3DQHO�,QIRUPDWLRQ
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MENU DESCRIPTION

RECALL (OR SAVE)

FRONT PANEL
SETUP IN
INTERNAL
MEMORY

&DOOV�PHQX�65���ZKLFK�OHWV�\RX�VDYH�WKH�FRQWURO�SDQHO�VHWXS�LQWR�RU
UHFDOOV�LW�IURP�LQWHUQDO�PHPRU\�

CAL DATA
AND FRONT

PANEL SETUP
ON DISK

6DYHV�WKH�FDOLEUDWLRQ�GDWD�DQG�FRQWURO�SDQHO�VHWXS�RQWR�WKH�GLVN�RU
UHFDOO�WKHP�IURP�WKH�GLVN��7KLV�VHOHFWLRQ�GLVSOD\V�0HQX�'6.��UHFDOO�
RU�'6.����DQG�*3����VDYH��ZKLFK�DVNV�\RX�WR�VHOHFW�D�GLVN�ILOH�

PRESS <ENTER> 
TO SELECT 

3UHVVLQJ�WKH�ENTER�NH\�LPSOHPHQWV�\RXU�VHOHFWLRQ��7KH�PHQX
UHPDLQV�RQ�WKH�VFUHHQ�XQWLO�DQRWKHU�PHQX�LV�VHOHFWHG�IRU�GLVSOD\�RU
XQWLO�WKH�CLEAR/RET LOC�NH\�LV�SUHVVHG�

0HQX�65���5HFDOO�RU�6DYH

MENU DESCRIPTION

SAVE TO 
INTERNAL
MEMORY

MEMORY  1 &DXVHV�WKH�FXUUHQW�FRQWURO��IURQW��SDQHO�VHWXS�WR�EH�VDYHG�WR�PHPRU\
ORFDWLRQ���

MEMORY 2 6DPH�DV�DERYH��H[FHSW�WKH�VHWXS�VDYHV�WR�PHPRU\�ORFDWLRQ���

MEMORY 3 6DPH�DV�DERYH��H[FHSW�WKH�VHWXS�VDYHV�WR�PHPRU\�ORFDWLRQ���

MEMORY 4 6DPH�DV�DERYH��H[FHSW�WKH�VHWXS�VDYHV�WR�PHPRU\�ORFDWLRQ���

PRESS <ENTER> 
TO SELECT 

OR
USE KEYPAD

<RX�PD\�SUHVV�WKH�ENTER�NH\�RU�XVH�WKH�NH\SDG�WR�LPSOHPHQW�\RXU
PHQX�VHOHFWLRQ��7KH�PHQX�UHPDLQV�RQ�WKH�VFUHHQ�XQWLO�DQRWKHU�PHQX
LV�VHOHFWHG�IRU�GLVSOD\�RU�XQWLO�WKH�CLEAR/RET LOC�NH\�LV�SUHVVHG�

0HQX�65���6DYH�WR�,QWHUQDO�PHPRU\
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MENU DESCRIPTION

WARNING

INTERNAL
MEMORY

DOES NOT
MATCH

CURRENT
CAL SETUP

:DUQV�WKDW�WKH�VHWXS�\RX�DUH�DWWHPSWLQJ�WR�UHFDOO�LV�QRW�FRPSDWLEOH
ZLWK�WKH�FXUUHQW�FRQWURO�SDQHO�VHWXS�

CONTINUING
RECALL WILL

DESTROY
CURRENT CAL

5HFDOOLQJ�WKH�VHWXS�LQ�TXHVWLRQ�ZLOO�GHVWUR\�WKH�FXUUHQW�FDOLEUDWLRQ
GDWD�

PRESS <ENTER> 
TO RECALL 

OR
PRESS <CLEAR>

TO ABORT

3UHVVLQJ�WKH�ENTER�NH\�UHFDOO�WKH�VHOHFWHG�VHWXS��ZKLOH�SUHVVLQJ�WKH
FOHDU�NH\�DERUWV�WKH�VHOHFWLRQ�

0HQX�65���:DUQLQJ¦,QWHUQDO�0HPRU\�'RHV�1RW�0DWFK�&XUUHQW�&DO�6HWXS
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MENU DESCRIPTION 

SET SCALING 
OR PRESS 

<AUTOSCALE> 

–LOG MAG–

RESOLUTION 
XX.XXX dB/DIV 

Sets the resolution for the vertical axis of the active channel’s displayed
graph. Resolution can by set incrementally using the keypad or rotary
knob.

REF  VALUE
XXX.XXX dB 

Sets the value at the reference line for the active channel amplitude
measurement on the log-magnitude graph. The value can be set in
increments of 0.001 dB using the keypad or rotary knob. 

REFERENCE 
LINE

Sets the reference line for the active channel’s amplitude measurement
on the log-magnitude graph. This is the line about which the amplitude
expands with different resolution values. The reference line can be set to
any vertical division using the rotary knob. 

–PHASE–

RESOLUTION 
XX.XX DEG/DIV 

Sets the resolution for the vertical axis of the active channel’s displayed
phase graph. Resolution can by set incrementally using
the keypad or rotary knob. 

REF  VALUE
 XXX.XX DEG 

Sets the value at the reference line for the active channel amplitude
measurement on the phase graph. The value can be set in increments of
0.001 dB using the keypad or rotary knob. 

REFERENCE 
LINE

Sets the reference line for the active channel’s phase measurement on
the phase graph. This is the line about which the phase expands with
different resolution values. The reference line can be set to any vertical
division using the rotary knob. 

PHASE OFFSET
    X.XX

Sets the value by which the active channel’s phase measurement is
offset on the phase graph. The offset can be set in increments of 0.01
degrees using the keypad or rotary knob. 

0HQX�66���6HW�6FDOLQJ��
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MENU DESCRIPTION 

SET SCALING 
OR PRESS 

<AUTOSCALE> 

–LINEAR POLAR–

RESOLUTION 
XX.XXX U/DIV 

Sets the resolution for the vertical axis of the active channel’s displayed
graph. Resolution can by set incrementally using the keypad or rotary
knob. The center is fixed at 0 units; therefore, changing the resolution
also changes the reference value and vice versa

REF  VALUE
XXX.XXX U 

Sets the value at the reference line for the active channel amplitude
measurement on the displayed graph. The value can be set in
increments of 0.001 U using the keypad or rotary knob. 

FIXED
REFERENCE 
LINE

Sets the reference line for the active channel’s amplitude measurement.
This is the line about which the amplitude expands with different
resolution values. The reference line can be set to any vertical division
using the rotary knob. 

SELECT POLAR
CHART MODE
   MAGNITUDE
   PHASE

Calls menu PC1, which lets you define the phase angles between which
your polar chart will display data.

PRESS <ENTER> 
TO SELECT

Pressing the ENTER key implements your menu selection and resumes
the calibration from where it left off, if in the calibration mode. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�66���6HW�6FDOLQJ��
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MENU DESCRIPTION 

SET SCALING 
OR PRESS 

<AUTOSCALE>

IMPEDANCE 
SMITH CHART

Scales an Impedance Smith chart for display in the active channel.

NORMAL SMITH 
 (REFL = 1.000 
FULL SCALE)

Selects a normal Smith chart for display in the active channel.

EXPAND 10 dB 
(REFL = 0.316 
FULL SCALE)

Selects a 10 dB expansion of the Smith chart being displayed for the
active channel.

EXPAND 20 dB 
(REFL = 0.099 
FULL SCALE)

Selects a 20 dB expansion of the Smith chart being displayed for the
active channel.

EXPAND 30 dB 
(REFL = 0.031 
FULL SCALE)

Selects a 30 dB expansion of the Smith chart being displayed for the
active channel.

COMPRESS 3 dB 
(REFL =1.413 
FULL SCALE)

Selects a 3 dB compression of the Smith chart being displayed for the
active channel.

PRESS <ENTER> 
TO SELECT

Pressing the ENTER key implements your menu selection and resumes
the calibration from where it left off, if in the calibration mode.. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�66���6HW�6FDOLQJ��
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MENU DESCRIPTION 

SET SCALING 
OR PRESS 

<AUTOSCALE> 

–PHASE–

RESOLUTION 
XX.XXX o/DIV 

Sets the resolution for the vertical axis of the active channel’s displayed
graph. Resolution can by set incrementally using the keypad or rotary
knob. 

REF  VALUE
XXX.XXX  o

Sets the value at the reference line for the active channel amplitude
measurement on the displayed graph. The value can be set in
increments of 0.01 o using the keypad or rotary knob. 

REFERENCE 
LINE

Sets the reference line for the active channel’s amplitude measurement.
This is the line about which the amplitude expands with different
resolution values. The reference line can be set to any vertical division
using the rotary knob. 

PHASE OFFSET
    X.XX

Sets the value by which the active channel’s phase measurement is
offset on the phase graph. The offset can be set in increments of 0.01
degrees using the keypad or rotary knob. 

0HQX�66���6HW�6FDOLQJ��

MENU DESCRIPTION 

SET SCALING 
OR PRESS 

<AUTOSCALE> 

–LOG MAG–

RESOLUTION 
XX.XXX dB/DIV 

Sets the resolution for the vertical axis of the active channel’s displayed
graph. Resolution can by set incrementally using the keypad or rotary
knob. 

REF  VALUE
XXX.XXX dB 

Sets the value at the reference line for the active channel amplitude
measurement on the displayed graph. The value can be set in
increments of 0.001 dB using the keypad or rotary knob. 

REFERENCE 
LINE

Sets the reference line for the active channel’s amplitude measurement
on the log-magnitude graph. This is the line about which the amplitude
expands with different resolution values. The reference line can be set to
any vertical division using the rotary knob. 

0HQX�66���6HW�6FDOLQJ��
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MENU DESCRIPTION 

SET SCALING 
OR PRESS 

<AUTOSCALE> 

–LOG POLAR–

RESOLUTION 
XX.XXX dB/DIV 

Sets the resolution for the vertical axis of the active channel’s displayed
graph. Resolution can by set incrementally using the keypad or rotary
knob.

REF  VALUE
XXX.XXX dB 

Sets the value at the reference line for the active channel amplitude
measurement on the displayed graph. The value can be set in
increments of 0.001 dB using the keypad or rotary knob. 

FIXED
REFERENCE 
LINE

Sets the reference line for the active channel’s amplitude measurement.
This is the line about which the amplitude expands with different
resolution values. The reference line can be set to any vertical division
using the rotary knob. 

SELECT POLAR
CHART MODE
   MAGNITUDE
   PHASE

Calls menu PC1, which lets you define the phase angles between which
your polar chart will display data.

PRESS <ENTER> 
TO SELECT

Pressing the ENTER key implements your menu selection and resumes
the calibration from where it left off, if in the calibration mode. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�66���6HW�6FDOLQJ��
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MENU DESCRIPTION 

SET SCALING 
OR PRESS 

<AUTOSCALE> 

–GROUP DELAY–

RESOLUTION 
XX.XXX s/DIV 

Sets the resolution for the vertical axis of the active channel’s displayed
graph. Resolution can by set incrementally using the keypad or rotary
knob.

REF  VALUE
XXX.XXX fs 

Sets the value at the reference line for the active channel amplitude
measurement on the displayed graph. The value can be set in
increments of 0.0001 s using the keypad or rotary knob. 

REFERENCE 
LINE

Sets the reference line for the active channel’s amplitude measurement.
This is the line about which the amplitude expands with different
resolution values. The reference line can be set to any vertical division
using the rotary knob. 

APERTURE
  X.X PERCENT
OF SWEEP
  XX.XX

6HWV�DQG�GLVSOD\V�WKH�IUHTXHQF\�VSDQ�RYHU�ZKLFK�JURXS�GHOD\�LV
FDOFXODWHG�
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MENU DESCRIPTION 

SET SCALING 
OR PRESS 

<AUTOSCALE> 

–LINEAR MAG–

RESOLUTION 
XX.XXX U/DIV 

Sets the resolution for the vertical axis of the active channel’s displayed
graph. Resolution can by set incrementally using the keypad or rotary
knob. 

REF  VALUE
XXX.XXX pU 

Sets the value at the reference line for the active channel amplitude
measurement on the displayed graph. The value can be set in
increments of 0.001 U using the keypad or rotary knob. 

REFERENCE 
LINE

Sets the reference line for the active channel’s amplitude measurement.
This is the line about which the amplitude expands with different
resolution values. The reference line can be set to any vertical division
using the rotary knob. 

0HQX�66���6HW�6FDOLQJ��
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MENU DESCRIPTION 

SET SCALING 
OR PRESS 

<AUTOSCALE> 

–LINEAR MAG–

RESOLUTION 
XX.XXX U/DIV 

Sets the resolution for the vertical axis of the active channel’s displayed
graph. Resolution can by set incrementally using the keypad or rotary
knob.

REF  VALUE
XXX.XXX pU 

Sets the value at the reference line for the active channel amplitude
measurement on the displayed graph. The value can be set in
increments of 0.001 U using the keypad or rotary knob. 

REFERENCE 
LINE

Sets the reference line for the active channel’s amplitude measurement.
This is the line about which the amplitude expands with different
resolution values. The reference line can be set to any vertical division
using the rotary knob. 

–PHASE–

RESOLUTION 
XX.XX DEG/DIV 

Sets the resolution for the vertical axis of the active channel’s displayed
phase graph. Resolution can by set incrementally using the keypad or
rotary knob. 

REF  VALUE
 XXX.XX DEG 

Sets the value by which the active channel’s phase measurement is
offset on the phase graph. The offset can be set in increments of 0.01
degrees using the keypad or rotary knob. 

REFERENCE 
LINE

Sets the reference line for the active channel’s phase measurement
on the phase graph. This is the line about which the phase expands with
different resolution values. The reference line can be set to any vertical
division using the rotary knob. 

0HQX�66���6HW�6FDOLQJ��
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MENU DESCRIPTION 

SET SCALING 
OR PRESS 

<AUTOSCALE> 

–REAL–

RESOLUTION 
XX.XXX U/DIV 

Sets the resolution for the vertical axis of the active channel’s displayed
graph. Resolution can by set incrementally using the keypad or rotary
knob.

REF  VALUE
XXX.XXX pU 

Sets the value at the reference line for the active channel amplitude
measurement on the displayed graph. The value can be set in
increments of 0.001 U using the keypad or rotary knob. 

REFERENCE 
LINE

Sets the reference line for the active channel’s amplitude measurement.
This is the line about which the amplitude expands with different
resolution values. The reference line can be set to any vertical division
using the rotary knob. 

0HQX�66����6HW�6FDOLQJ���
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MENU DESCRIPTION 

SET SCALING 
OR PRESS 

<AUTOSCALE> 

–IMAGINARY–

RESOLUTION 
XX.XXX U/DIV 

Sets the resolution for the vertical axis of the active channel’s displayed
graph. Resolution can by set incrementally using the keypad or rotary
knob. 

REF  VALUE
XXX.XXX pU 

Sets the value at the reference line for the active channel amplitude
measurement on the displayed graph. The value can be set in
increments of 0.001 U using the keypad or rotary knob. 

REFERENCE 
LINE

Sets the reference line for the active channel’s amplitude measurement.
This is the line about which the amplitude expands with different
resolution values. The reference line can be set to any vertical division
using the rotary knob. 

0HQX�66����6HW�6FDOLQJ���
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MENU DESCRIPTION 

SET SCALING 
OR PRESS 

<AUTOSCALE> 

–REAL–

RESOLUTION 
XX.XXX U/DIV 

Sets the resolution for the vertical axis of the active channel’s displayed
graph. Resolution can by set incrementally using the keypad or rotary
knob. 

REF  VALUE
XXX.XXX pU 

Sets the value at the reference line for the active channel amplitude
measurement on the displayed graph. The value can be set in
increments of 0.001 U using the keypad or rotary knob. 

REFERENCE 
LINE

Sets the reference line for the active channel’s amplitude measurement.
This is the line about which the amplitude expands with different
resolution values. The reference line can be set to any vertical division
using the rotary knob. 

–IMAGINARY–

RESOLUTION 
XX.XX DEG/DIV 

Sets the resolution for the vertical axis of the active channel’s displayed
graph. Resolution can by set incrementally using the keypad or rotary
knob. 

REF  VALUE
 XXX.XX DEG 

Sets the value by which the active channel’s phase measurement is
offset on the phase graph. The offset can be set in increments of 0.01
degrees using the keypad or rotary knob. 

REFERENCE 
LINE

Sets the reference line for the active channel’s phase measurement on
the phase graph. This is the line about which the phase expands with
different resolution values. The reference line can be set to any vertical
division using the rotary knob. 

0HQX�66����6HW�6FDOLQJ���
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MENU DESCRIPTION 

SET SCALING 
OR PRESS 

<AUTOSCALE> 

–SWR–

RESOLUTION 
XX.XXX U /

Sets the resolution for the vertical axis of the active channel’s displayed
graph. Resolution can by set incrementally using the keypad or rotary
knob. 

REF  VALUE
XXX.XXX U 

Sets the value at the reference line for the active channel amplitude
measurement on the displayed graph. The value can be set in
increments of 0.001 U using the keypad or rotary knob. 

REFERENCE 
LINE

Sets the reference line for the active channel’s amplitude measurement.
This is the line about which the amplitude expands with different
resolution values. The reference line can be set to any vertical division
using the rotary knob. 

0HQX�66����6HW�6FDOLQJ���
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MENU DESCRIPTION

SWEEP SETUP 

START 
XX.XXXXXX GHz

Enter the sweep-start frequency in GHz. The start frequency must be
lower than the stop frequency. 

STOP 
XX.XXXXXX GHz 

Enter the sweep-stop frequency in GHz. The stop frequency must be
higher than the start frequency.

XXX  DATA PTS 
XXX.X MHz 
STEP SIZE

Displays the number of frequency points and the spacing between points
for the start and stop frequencies selected above. The number of points
shown provides the finest frequency resolution possible, based on your
DATA POINTS key MAXIMUM-NORMAL- MINIMUM  selection. 

C.W. MODE    ON (OFF)
XX.XXXXXX GHZ

Move cursor here and press ENTER to enable the CW mode. Enter CW
frequency for measurements.

MARKER SWEEP Move cursor here and press ENTER to set the start and stop
frequencies (menu SU5) of the CW frequency (menu SU6) to the values
of any marker

DISCRETE FILL Calls Discrete Fill Menu (menu DF).

HOLD BUTTON
FUNCTION

Calls menu SU4, which lets you set the action of the HOLD key.

TEST
SIGNALS

Calls menu SU2, which lets you set the source power and the values for
the attenuators in the Model 362XA Series Test Set. It also provides
entry into the Flat Test Port Power calibration. 

WR AND PORT
MODEL NUMBERS

This choice appears in place of “TEST SIGNALS,” if you are working in
millimeter wave and using the 3635A or 3635B test set. Selecting this
choice calls menu SU7, and lets you specify waveguide type and port
numbers.

PRESS <ENTER>
TO SELECT

OR TURN ON/OFF 

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�68���6ZHHS�6HWXS��
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MENU DESCRIPTION

REDUCED
TEST SIGNALS

SOURCE 1 PWR
XX.X dBm

Enter the output-power level for the source 1 sweep generator
(frequency source) in dBm.

SOURCE 2 PWR
XX.X dBm

Enter the output-power level for the source 2 sweep generator
(frequency source) in dBm.

PORT 1 SOURCE
X0 dB (0-70)

Attenuates the microwave source power at port 1 from 0 to 70 dB, in
10 dB steps. The power is attenuated before being applied to Port 1 for
a forward transmission or reflection  test (S21 or S11, respectively).

PORT 1 TEST
X0 dB (0-00)

Attenuates from 0 to 40 dB (10 dB steps) the microwave power being
input to Port 1 from the device-under-test (DUT), for Model 3636A Pulse
Test Set.

PORT 2 SOURCE
X0 dB (0-70)

Attenuates the microwave source power from 0 to 70 dB, in 10 dB steps.
The power is attenuated before being applied to Port 2 for a reverse
transmission or reflection test (S12 or S22, respectively).

PORT 2 TEST
X0 dB (0-40)

Attenuates from 0 to 40 dB (10 dB steps) the microwave power being
input to Port 2 from the device-under-test (DUT). 

FLAT TEST
PORT POWER

Calls menu SU8 or SU8A, , depending on whether valid Flat Test Port
Power calibration data exists. Both of these menus provide selection
control for the Flat Test Port Power feature.

PREVIOUS MENU Returns you to the previous menu.

PRESS <ENTER>
TO SELECT

Pressing the ENTER key implements your menu selection. 

0HQX�68���6ZHHS�6HWXS��
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MENU DESCRIPTION

SINGLE POINT
MEASUREMENT

SETUP

C.W. FREQ
XX.XXXXXX GHz

Enter the measurement frequency in GHz for continuous wave (CW)
operation.

HOLD BUTTON
FUNCTION

Calls menu SU4, which lets you set the action of the HOLD key.

TEST 
SIGNALS

Calls menu SU2, which lets you set values for the source power and
attenuators in the Model 362XA Series Test Set. It also provides entry
into the Flat Test Port Power calibration. 

RETURN TO
SWEEP MODE

Move cursor here and press ENTER to return to the F1-F2 sweep mode
(Menu SU1).

PRESS <ENTER> 
TO SELECT 

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�68���6LQJOH�3RLQW�0HDVXUHPHQW�6HWXS�
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MENU DESCRIPTION

SELECT 
FUNCTION FOR
HOLD BUTTON

HOLD/CONTINUE Causes the hold key (button) to stop and start the sweep.

HOLD/RESTART Causes the hold key to stop and restart the sweep. 

SINGLE SWEEP 
AND HOLD

Causes the hold key to trigger a single sweep and hold when finished.
(Two sweeps, one from Port 1 to 2 and another from Port 2 to 1, are
accomplished for a 12-Term measurement.)

BIAS/RF
HOLD CONDITIONS

BIAS           ON (OFF)

RF             ON (OFF)

DUT/AUT    ON (OFF)

Select bias to be on or off (test sets having bias input only) while system
is in hold.

Selects RF to be on or off while system is in hold.

When turned on, pressing the DEFAULT PROGRAM key places the
VNA in the hold mode with RF and BIAS turned off.

0HQX�68���6HOHFW�)XQFWLRQ�IRU�+ROG�%XWWRQ
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MENU DESCRIPTION

FREQUENCY
MARKER SWEEP

START SWEEP
MARKER (n)
XX.XXXX GHz

Pressing a number on the keypad causes the associated marker to be
the start frequency of the sweep.

STOP SWEEP
MARKER (n)
XX.XXXX GHz

Pressing a number on the keypad causes the associated marker to be
the stop frequency of the sweep.

USE KEYPAD
TO SELECT
MARKER (1-6)

Use the keypad to select markers 1, 2, 3, 4, 5, or 6.

0HQX�68���)UHTXHQF\�0DUNHU�6ZHHS

MENU DESCRIPTION

FREQUENCY
MARKER C.W.

C.W  FREQ
MARKER (n)
XX.XXXXXX GHz

Pressing a number on the keypad causes the associated marker to be
the C.W. frequency.

USE KEYPAD
TO SELECT
MARKER (1-6)

Use the keypad to select markers 1, 2, 3, 4, 5, or 6.
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MENU DESCRIPTION

SELECT
WR NUMBER

WR—22
   (33–50  GHz)

Selects WR-22 waveguide designation for measurement use.

WR—19
   (40–60  GHz)

Selects WR-19 waveguide designation for measurement use.

WR—15
   (50–75  GHz)

Selects WR-15 waveguide designation for measurement use.

WR—12
   (60–90  GHz)

Selects WR-12 waveguide designation for measurement use.

WR—10
   (75–110  GHz)

Selects WR-10 waveguide designation for measurement use.

PORT 1
MODEL 3640

Displays the selected module for Port 1.

SELECT PORT 2
  MODEL NUMBER

3640 Selects Model 3640 for Port 2.

3641 Selects Model 3641 for Port 2.

LOAD NEW
MODULES

Calls menu DB1, which lets you tell the software to which ports your
364X modules are connected.

PREVIOUS MENU Returns you to previous menu.

0HQX�68���6HOHFW�:5�1XPEHU
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MENU DESCRIPTION

FLAT TEST
PORT POWER

CALIBRATE
FOR FLATNESS

Calls menu SU8A, which lets you perform a calibration.

CHARACTERIZED
FLAT PORT  X
AT     XX.X dBm
SOURCE  X  SET
TO    XX.X dBm

Displays the port number you have selected for flattened power, the
power level at which flatness occurs, and the power output level of the
source at the time of calibration. If you later change either the source or
attenuation power levels, a message (276: FLAT MAY BE INVALID)
appears in red for 2 seconds. (Refer to Application Note, AN360-14 for
further information on this feature.)

FLATNESS  (ON /OFF)
CORRECTION

Turns the flatness correction on and off.

TEST PORT PWR
     XX.X dBm

Select power at test port. 

PREVIOUS MENU Returns you to previous menu.

PRESS <ENTER>
TO SELECT

ON TURN ON/OFF

Pressing the ENTER key implements your menu selection or turns the
function on/off.

0HQX�68���&RUUHFW�&DOLEUDWH�)ODW�7HVW�3RUW�3RZHU
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MENU DESCRIPTION

CALIBRATE FOR
FLAT PORT POWER

TEST PORT
PORT 1/PORT 2

Select the port for which flatness is to be imposed.

NUMBER OF
POWER SWEEPS
X

Select the number of times (1 – 5) that the power point for each
frequency is to be measured (swept).

XXX  POINTS
MEASURE  1  PWR
POINT EVERY
  XX  POINTS

Displays the number of power points (0 – 50) to be skipped during the
power sweep. The points not measured are interpolated to provide a flat
sweep.

START FLAT
CALIBRATION

Begins the calibration. If calibration is successful, you are returned to
menu SU8. If the calibration unsuccessful due to a fatal error (Source or
power meter inoperable or not connected),  this menus remains
displayed. At any time, you can abort the calibration by pressing the
DEFAULT PROGRAM or CLEAR/RET LOC keys. All other keys are
locked out.

PREVIOUS MENU Returns you to previous menu.

PRESS <ENTER>
TO SELECT
OR SWITCH

OR
TURN KNOB TO

CHANGE NUMBER
OF POINTS

Pressing the ENTER key implements your menu selection or turns the
function on/off.

0HQX�68�$��&DOLEUDWH�)RU�)ODW�7HVW�3RUW�3RZHU
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–FLAT POWER CALIBRATION–

FLAT POWER CALAIBRATION ADJUSTS THE SOURCE OUTPUT POWER AT EACH MEAS-
UREMENT POINT ACROSS A FREQUENCY SPAN TO PROVIDE A CONSTANT POWER
LEVEL AT THE SELECTED TEST PORT.

–INSTRUCTIONS–

�� 35(6(7��=(52��$1'�&$/,%5$7(�7+(�32:(5�0(7(5�

�� &5($7(�$1'�$&7,9$7(�7+(�32:(5�0(7(5ª6�&$/�)$&725�/,67�)25�7+(
32:(5�6(1625�%(,1*�86('�

�� &211(&7�7+(�32:(5�0(7(5�72�7+(�6<67(0�%86�$1'�7+(�32:(5�6(1625
72�7+(�7(67�3257�

�� 6(/(&7�67$57�)/$7�&$/,%5$7,21�

–FOR BEST RESULTS–

�� 6(7�7+(�6285&(���32:(5�72�0$;,080�32:(5�

�� 6(/(&7�$7�/($67���32:(5�6:((3�5($',1*6�

�� 0($685(���32:(5�32,17�)25�(9(5<�'$7$�32,17�
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MENU DESCRIPTION 

DOMAIN

FREQUENCY Displays the data in normal frequency domain format.

FREQUENCY
WITH TIME
GATE

Displays the data in the frequency domain after a specific time range has
been sampled by the gate function.

TIME
LOWPASS MODE

Displays the data in the time (distance) domain, using true lowpass
processing. Data must be taken using a harmonic series calibration and
sweep in order to use this mode.

TIME
BANDPASS MODE

Displays the data in the time (distance) domain using bandpass
processing. Any data sweep range using normal calibration can be used.

–DISPLAY–

TIME/DISTANCE Switches the mode of display between time and distance. This does not
affect the actual displayed data, but only the annotation.

SET RANGE Call a menu that lets you set range and other display parameters.

SET GATE Calls a menu that lets you set gate parameters.

GATE  ON/OFF Switches the gate on or off each time ENTER is pressed.

HELP Displays an informational help menu.

PRESS <ENTER> 
TO SELECT 
OR SWITCH

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�7'���'RPDLQ��)UHTXHQF\�'LVSOD\��
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MENU DESCRIPTION 

LOWPASS TIME
DOMAIN SETUP

START
XXX.XXX ps

Sets the start time of the display.

STOP
XXX.XXX ps

Sets the stop time of the display..

CENTER
XXX.XXX ps

Sets the center time of the display.

SPAN
XXX.XXX ps

Sets the span (Stop - Start) of the display.

MARKER RANGE   Takes you to a menu that lets you set the display to a range determined
by two of the markers.

RESPONSE 
IMPULSE/STEP

Switches between Impulse and Step response each time ENTER is
pressed.

MORE Takes you to a menu that contains additional selections for display setup.

PRESS <ENTER> 
TO SELECT 

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�7'�WO��/RZSDVV�7LPH�'RPDLQ�6HWXS��
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MENU DESCRIPTION 

LOWPASS
 DISTANCE

DISPLAY SETUP

START
XXX.XXX mm

Sets the start time of the display.

STOP
XXX.XXX mm

Sets the stop time of the display.

CENTER
XXX.XXX mm

Sets the center time of the display.

SPAN
XXX.XXX mm

Sets the span (Stop - Start) of the display.

MARKER RANGE   Takes you to a menu that lets you set the display to a range determined
by two of the markers.

RESPONSE 
IMPULSE/STEP

Switches between Impulse and Step response each time ENTER is
pressed.

MORE Takes you to a menu that contains additional selections for display setup.

REL. VELOCITY
X.X

Indicates the relative velocity of light, as set by the dielectric constant in
menu RD2.

PRESS <ENTER> 
TO SELECT 

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�7'�GO��/RZSDVV�'LVWDQFH�'LVSOD\�6HWXS�
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MENU DESCRIPTION 

BANDPASS TIME
DOMAIN SETUP

START
XXX.XXX ps

Sets the start time of the display.

STOP
XXX.XXX ps

Sets the stop time of the display..

CENTER
XXX.XXX ps

Sets the center time of the display.

SPAN
XXX.XXX ps

Sets the span (Stop - Start) of the display.

MARKER RANGE Takes you to a menu that lets you set the display to a range determined
by two of the markers.

PHASOR ON/OFF 
IMPULSE

Switches Phasor Impulse processing on or off each time ENTER is
pressed.

HELP – PHASOR
IMPULSE

Displays an informational help menu.

MORE Takes you to a menu that contains additional selections for display setup.

PRESS <ENTER> 
TO SELECT 

OR TURN ON/OFF

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 
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MENU DESCRIPTION 

BANDPASS 
DISTANCE

DISPLAY SETUP

START
XXX.XXX mm

Sets the start time of the display.

STOP
XXX.XXX mm

Sets the stop time of the display.

CENTER
XXX.XXX mm

Sets the center time of the display.

SPAN
XXX.XXX mm

Sets the span (Stop - Start) of the display.

MARKER RANGE   Takes you to a menu that lets you set the display to a range determined
by two of the markers.

PHASOR ON/OFF 
IMPULSE
 

Switches Phasor Impulse processing on or off each time ENTER is
pressed.

HELP – PHASOR
IMPULSE

Displays an informational help menu.

MORE Takes you to a menu that contains additional selections for display setup.

REL. VELOCITY
X.X

Indicates the relative velocity of light, as set by the dielectric constant in
menu RD2.

PRESS <ENTER> 
TO SELECT

OR TURN ON/OFF 

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 
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MENU DESCRIPTION 

BANDPASS TIME
DOMAIN SETUP

SET WINDOW
    NOMINAL

Takes you to a menu that lets you change the window type.

SET GATE Takes you to a menu that lets you set the gate parameters.

PREVIOUS MENU Returns you to the previous menu.

PRESS <ENTER> 
TO SELECT 

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�7'�E��%DQGSDVV�7LPH�'RPDLQ�6HWXS

MENU DESCRIPTION 

LOWPASS TIME
DOMAIN SETUP

SET WINDOW
    NOMINAL

Takes you to a menu that lets you change the window type.

SET GATE Takes you to a menu that lets you set the gate.

SET D.C. TERM
    XXXXX
   XXXXXXXXXX

Takes you to a menu that lets you set the D.C. term for lowpass
processing.

PREVIOUS MENU Returns you to the previous menu.

PRESS <ENTER> 
TO SELECT 

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�7'�O��/RZSDVV�7LPH�'RPDLQ�6HWXS�
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MENU DESCRIPTION 

GATE

START
XXX.XXX xx

Sets the start time of the gate.

STOP
XXX.XXX xx

Sets the stop time of the gate.

CENTER
XXX.XXX xx

Sets the center time of the gate.

SPAN
XXX.XXX xx

Sets the span (Stop - Start) of the gate.

SET SHAPE
   XXXXXXXXX

Takes you to a menu that lets you set the shape of the gate.

GATE   ON/OFF Switches the gate on or off each time ENTER is pressed.

SET RANGE Takes you back to menu TD2dl or TD2db, depending on the type of
measurement you selected in menu TD1.

PRESS <ENTER> 
TO SELECT 

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�7'�G�W��*DWH��'LVWDQFH�7LPH��

MENUS, 
ALPHABETICAL LISTING T
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MENU DESCRIPTION 

SET WINDOW
SHAPE

RECTANGULAR  Selects a Rectangular (one-term) shape.

NOMINAL Selects a two-term Hamming shape.

LOW SIDELOBE .Selects a three-term Blackman-Harris shape.

MIN SIDELOBE Selects a four-term Blackman-Harris shape.

HELP Displays an informational help menu.

PRESS <ENTER> 
TO SELECT 

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�7'�Z��6KDSH

MENU DESCRIPTION 

SET GATE
SHAPE

RECTANGULAR  Selects a Rectangular (one-term) shape.

NOMINAL Selects a two-term Hamming shape.

LOW SIDELOBE Selects a three-term Blackman-Harris shape.

MIN SIDELOBE Selects a four-term Blackman-Harris shape.

HELP Displays an informational help menu.

PRESS <ENTER> 
TO SELECT 

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�7'�J��6KDSH

MENUS,
ALPHABETICAL LISTING T
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MENU DESCRIPTION 

SET D.C. TERM
FOR LOWPASS
PROCESSING

Since it is impossible to measure the true D.C. term required for lowpass
processing, a value must be estimated. This menu allows a choice
between five different selections for this value.

AUTO
EXTRAPOLATE

Sets the D.C. term to a value determined by extrapolating the data points
near the zero frequency.

LINE
IMPEDANCE

Sets the D.C. term to the characteristic impedance of the transmission
medium (Z0).

OPEN Sets the D.C. term to correspond to an open circuit.

SHORT Sets the D.C. term to correspond to a short circuit.

OTHER
XXX.XXX
ABOVE VALUE
REPRESENTS A 
REFLECTION
COEFF. OF
  X.XXX pU 

Sets the D.C. term to the value entered.

PREVIOUS MENU Returns you to the previous menu.

PRESS <ENTER> 
TO SELECT 

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�7'���6HW�'�&��7HUP�IRU�/RZ�3DVV�3URFHVVLQJ�

MENUS, 
ALPHABETICAL LISTING T
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MENU DESCRIPTION 

TIME
MARKER SWEEP

START TIME 
MARKER ( ) 
XXX.XXX ns

Sets the start time to the value of the selected marker.

STOP TIME 
MARKER ( ) 
XXX.XXX ns

Sets the stop time to the value of the selected marker.

RESTORE 
ORIGINAL
RANGE

Returns the display to the original time range that was in effect before
the marker range was selected.

PREVIOUS MENU Returns you to the previous menu.

USE KEYPAD
TO CHOOSE

MARKER (1 - 6)
OR

PRESS <ENTER> 
TO SELECT 

Select marker number from keypad. 

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�7'�W��7LPH�0DUNHU�6ZHHS��

MENUS,
ALPHABETICAL LISTING T
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MENU DESCRIPTION 

DISTANCE
MARKER SWEEP

START DIST 
MARKER ( ) 
XX.XXXX cm

Sets the start time to the value of the selected marker.

STOP DIST 
MARKER ( ) 
X.XXXX m

Sets the stop time to the value of the selected marker.

RESTORE 
ORIGINAL
RANGE

Returns the display to the original time range that was in effect before
the marker range was selected.

PREVIOUS MENU Returns you to the previous menu.

USE KEYPAD
TO CHOOSE

MARKER (1 - 6)
OR

PRESS <ENTER> 
TO SELECT 

Select marker number from keypad.

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�7'�G��'LVWDQFH�0DUNHU�5DQJH�

MENUS, 
ALPHABETICAL LISTING T
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MENU DESCRIPTION

SELECT UTILITY
FUNCTION TYPE

GENERAL DISK 
UTILITIES 

Calls menu U2, which lets you select between several disk utilities.

CALIBRATION
COMPONENT
UTILITIES

Calls menu U4, which lets you select between several calibration--
component utilities.

GPIB 
ADDRESSES 

Displays the current GPIB addresses of the various system instruments.

DISPLAY 
INSTRUMENT 
STATE 

Calls menu U3, which lets you display the various instrument state
parameters.

BLANK 
FREQUENCY 
INFORMATION 

Blanks all frequency-identifier information from the 360 displays, if  such
information is presently being displayed.

ALTERNATE BLUE 
COLOR

Switches between blue and cyan colors

VIDEO
CONFIGURATION

Calls menu U7 which lets you adjust video signal routing.

PRESS <ENTER>
TO SELECT 

Switches between blue and cyan colors. Pressing the ENTER key
implements your menu selection. The menu remains on the screen until
another menu is selected for display or until the CLEAR/RET LOC key is
pressed. 

0HQX�8���8WLOLW\�0HQX

MENUS,
ALPHABETICAL LISTING U
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MENU DESCRIPTION

DISK UTILITY 
FUNCTIONS

RESTORE DISPLAY

DISPLAY DISK
DIRECTORY

Displays disk directory in data area

DELETE FILES
FROM DISK

Calls menu DSK2, which lets you delete files from the disk.

LOAD PROGRAM
FROM DISK 
TO 360 

Reloads the operating program from the disk.

&$87,21�

&KRRVLQJ� WKH� DERYH� RSWLRQ� PD\� GHVWUR\� DOO� RI� WKH� GDWD� LQ
PHPRU\�

INITIALIZE 
DISK WITH 
PROGRAM

Prepares (formats or initializes) the disk for use with the 360, including
the operating program. 

INITIALIZE 
DATA - ONLY
DISK 

Prepares the disk for use with the 360 but does not copy the operating
program to the disk

&$87,21�

&KRRVLQJ�HLWKHU�RI�WKH�WZR�RSWLRQV�DERYH�ZLOO�GHVWUR\�DOO�RI�WKH
GDWD�RQ�WKH�GLVN

COPY DISK 
TO DISK

Lets you copy one disk to another.

PRESS <ENTER> 
TO SELECT

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�8���'LVN�8WLOLW\�)XQFWLRQV

MENUS,
ALPHABETICAL LISTING U
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MENU DESCRIPTION

DISPLAY 
INSTRUMENT 

STATE

RESTORE 
DISPLAY 

Restores the normal data display.

SYSTEM
PARAMETERS

Displays all of the system parameters (Readout Text U3 a thru e, on the
following pages).

CALIBRATION
PARAMETERS

Displays the calibration parameters.

GLOBAL 
OPERATING 
PARAMETERS

Displays the global operating parameters.

CHANNEL 1 - 2
OPERATING 
PARAMETERS

Displays the Channel 1-2 operating parameters.

CHANNEL 3 - 4
OPERATING 
PARAMETERS

Displays the Channel 3-4 operating parameters.

NEXT PAGE Alternately displays Readout Text U3 a thru e.

PRESS <ENTER>
TO SELECT

Pressing the ENTER key implements your menu selection. 

0HQX�8���'LVSOD\�,QVWUXPHQW�6WDWH

MENUS,
ALPHABETICAL LISTING U
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Parameter Display Format

- Number of Points

- Source 1 Power
- Source 2 Power

xx.x dBm
xx.x dBm

- Port 1 Source Atten
- Port 1 Test Atten
- Port 2 Source Atten
- Port 2 Test Atten

xxdB
Not Available
xx dB
xx dB

- Z0 50.000 Ohm

- Averaging xxMeas/Pts  Off/on

- Smoothing xx.x % SPAN  Off/on

5HDGRXW�7H[W�8�D��*OREDO�2SHUDWLQJ�3DUDPHWHUV

Parameter Display Format

360 GPIB
- Address
- Terminator
- Primary SRQ Mask
- Secondary SRQ Mask

xx
xxxxxxxx
xxxxxxxx
xxxxxxxx

System Bus
- Instrument Address
- Source 1 Address
- Source  2 Address
- Plotter Address
- Terminator

xx
xx
xx

Test Set (Standard)
- Model xxxxx

Receiver Mode (Std.)
-  Mode
- GPIB Control of
- Source Sweep

xxxxxxxxxxx

xxx

360 TSM
- Test Set
-  Source
- RF Switch
- Power to Unused 
- Test Set

x
xxx
xx

xxx

Software
-  Version
- Serial Number

4.0
xxxxx

5HDGRXW�7H[W�8�G��6\VWHP�3DUDPHWHUV

Parameter Display Format

Channel 1-3 Channel 2-4

- Parameters xxx xxx

- Reference Plane xxx.xxx mm xxx.xxx mm

Time Domain Mode
Start
Stop 
Window Type

Gate Start 
Gate Stop 
Gate Shape

xxxxxxxxxx
xxx.xxx ns

xxxxxxxxxx

xxx.xxx ns
xxx.xxx ns
xxxxxxxxxx

xxxxxxxxxx
xxx.xxx ps

xxxxxxxxxx

xxx.xxx ns
xxx.xxx ns
xxxxxxxxxx

5HDGRXW�7H[W�8�E�DQG�8�F��2SHUDWLQJ�3DUDPHWHUV

MENUS,
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Parameter Display Format

Number of Points xxx

Source Power xxx dBm

Cal Type xxxx

Start Frequency xx.xxx GHz

Stop Frequency xx.xxx GHz

Load Type xxxxxxxxx

Connector –PORT1–
xxxxxxxxx

–PORT 2–
xxxxxxxxx

Open Device
C0 (e–15)
C1 (e–27)
C2 (e–36)
C3 (e–45)
Offset Length
Serial Number

*NOT INSTALLED
–xxx.xxx
–xxx.xxx
–xxx.xxx
–xxx.xxx
–xxx.xxx
xxxxxxxxx

*NOT INSTALLED
–xxx.xxx
–xxx.xxx
–xxx.xxx
–xxx.xxx
–xxx.xxx
xxxxxxxxx

Short Device
Offset Length
Serial Number

*NOT INSTALLED
–xxx.xxx mm
xxxxxxxxx

*NOT INSTALLED
–xxx.xxx mm
xxxxxxxxx

Atten Settings
Source 
Test

xxdB xxdB
xxdB

  *  If not installed, displays “NOT INSTALLED.”

5HDGRXW�7H[W�8�H��&DOLEUDWLRQ�3DUDPHWHUV

MENUS,
ALPHABETICAL LISTING U
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MENU DESCRIPTION

CALIBRATION
COMPONENT 

UTILITIES

INSTALL
CALIBRATION
COMPONENT
INFORMATION 
FROM DISK

Reads into memory the coefficient data from the calibration-components
disk supplied with the calibration kits. 

DISPLAY
INSTALLED
CALIBRATION
COMPONENT
INFORMATION

Calls menu U5, which lets you display the  connector information for the
various connectors supported.

PRESS <ENTER> 
TO SELECT 

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed. 

0HQX�8���&DOLEUDWLRQ�&RPSRQHQW�8WLOLWLHV

MENUS,
ALPHABETICAL LISTING U
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MENU DESCRIPTION

DISPLAY
INSTALLED
TEST PORT
CONNECTOR 
INFORMATION

This menu lets you view coefficient data on components. The data
appears in the display area of the screen (See readout text on next
page).

SMA (M) Select to display coefficient data for the SMA male components.

SMA (F) Select to display coefficient data for the SMA female components.

K – CONN (M) Select to display coefficient data for the K Connector male components.

K – CONN (F) Select to display coefficient data for the K Connector female male
components.

TYPE N (M) Select to display coefficient data for the Type N male components.

TYPE N (F) Select to display coefficient data for the Type N female components.

GPC - 3.5 (M) Select to display coefficient data for the GPC-3.5 male components.

GPC - 3.5 (F) Select to display coefficient data for the GPC-3.5 female components.

GPC - 7 Select to display coefficient data for the sexless GPC-7 components.

NEXT CONN Cycles through selections SMA (M) to GPC 7.

MORE Calls up menu U5A and lets you select more connectors.

PREVIOUS MENU Displays menu U4.

PRESS <ENTER> 
TO SELECT

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�8���'LVSOD\�,QVWDOOHG�&DOLEUDWLRQ�&RPSRQHQWV�,QIRUPDWLRQ��

MENUS,
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MENU DESCRIPTION

DISPLAY
INSTALLED
CALIBRATION
COMPONENT 
INFORMATION

This menu lets you view coefficient data for connectors. The data
appears in the display area of the screen.

V-CONN (M) Select to display coefficient data for the V male components.

V-CONN (M) Select to display coefficient data for the V female components.

TNC (M) Select to display coefficient data for the TNC male components.

TNC (F) Select to display coefficient data for the TNC female male components.

2.4 mm (M) Select to display coefficient data for the 2.4 mm male components.

2.4 mm (F) Select to display coefficient data for the 2.4 mm female components.

NEXT CONN

PREVIOUS MENU Returns you to menu U4.

PRESS <ENTER> 
TO SELECT

Pressing the ENTER key implements your menu selection. The menu
remains on the screen until another menu is selected for display or until
the CLEAR/RET LOC key is pressed.

0HQX�8�$��'LVSOD\�,QVWDOOHG�&DOLEUDWLRQ�&RPSRQHQWV�,QIRUPDWLRQ��

Parameter Display Format

Connector Type NOT INSTALLED (If not installed from disk, “NOT
INSTALLED” is displayed)

Open Device
C0 (e–15)
C1 (e–27)
C2 (e–36)
C3 (e–45)
Offset Length
Serial Number

Short Device
Offset Length
Serial Number

–XXX.XXXe–15
–XXX.XXX e–27
–XXX.XXX e–36
–XXX.XXX e–45
–XXX.XXX mm
XXXXXXXXX
*NOT INSTALLED
–XXX.XXX mm
XXXXXXXXX

5HDGRXW�7H[W�$VVRFLDWHG�:LWK�0HQX�8�

MENUS,
ALPHABETICAL LISTING U
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MENU DESCRIPTION

SELECT TYPE OF
COMPONENT
INFORMATION
TO DISPLAY

COAXIAL Select to display coaxial component data.

WAVEGUIDE Select to display waveguide component data.

PREVIOUS MENU Returns you to the previous menu.

PRESS <ENTER> 
TO SELECT

Pressing the ENTER key implements your menu selection.

0HQX�8���6HOHFW�7\SH�2I�&RPSRQHQW�,QIRUPDWLRQ�7R�'LVSOD\

MENU DESCRIPTION

VIDEO
CONFIGURATION

CONNECT
INTERNAL
SCREEN

TO 360
VIDEO SIGNAL

Connects internal screen to 360 video signal.

TO VGA IN Connects internal screen to video signal on VGA IN connector
(rear panel).

CONNECT
VGA OUT

TO 360
VIDEO SIGNAL

Connects 360 video signal to VGA OUT connector (rear panel).

TO VGA IN Connects signal on VGA IN connector (rear panel) to VGA OUT -
connector (rear panel).

PRESS <ENTER> 
TO SELECT

Pressing the ENTER key implements your menu selection.

0HQX�8���9*$�&RQILJXUDWLRQ

���%�20 $������$�����

MENUS,
ALPHABETICAL LISTING U



APPENDIX 2
MODEL 360B SYSTEM 

REAR PANEL CONNECTORS

$��� ,1752'8&7,21
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MODEL 360B SYSTEM 
REAR PANEL CONNECTORS 36XXA TEST SET

➀ OPTION I/O: Provides control and data interface
between the network analyzer and a 360B VNA
module via the test set. Voltage to power the mod-
ule is also provided via this connector. Figure A2-9
describes the signal lines and shows the connector
pinout.

➁ PORT 2 BIAS INPUT: Provides for applying an
external bias to the active device connected to test
port 2 without disturbing the accuracy of the 360B
measurement. (For 362XA Series, only).

➂ AUXILIARY POWER INPUT: Connects to 40-5x*
Auxiliary Power Supply, which supplies power to
internal tripler assemblies (Test Set Models 3613A
and 3623A only). The pinout of this 5-pin DIN con-
nector is shown in Figure A2-10

∗ 5HIHU�WR�7DEOH�����LQ����%�9HFWRU�1HWZRUN�$QDO\]HU�
6\VWHP�0DLQWHQDQFH�0DQXDO�

➃ 360 SIGNAL: 17 pin/7 coaxial connector that pro-
vides signal lines to/from the companion network
analyzer.  Figure A2-5 describes the signal lines
and shows the connector pinout.
360 CONTROL: 36-pin connector that provides sig-
nal and control lines for the companion network
analyzer. Figure A2-7 describes the signal lines and
shows the connector pinout.

➄ PORT 1 BIAS INPUT: Provides for applying an
external bias to the active device connected to test
port 1 without disturbing the accuracy of the 360B
measurement. (For 362XA Series, only).

Figure A2-1. 0RGHO���;;$�7HVW�6HW�5HDU�3DQHO�&RQQHFWRUV

EXT EN SI O N  C ABL E
AC C ESS

SIGN AL C O N T R O L360PORT 1

BIAS INPUT

PORT 2

BIAS INPUT

0.5A

MAX

0.5A

MAX

S E R IA L N O .

MADE IN U.S.A.

OPTION I/O

21

5

43

AUXILIARY
POWER
INPUT

360B OM A2-3



10 MHz REF
IN: BNC connector that allows an external 10 MHz
signal (–5 to +5 dBm) to be used as the frequency
reference for phase locking the source frequency.
50 Ω impedance.

OUT: BNC connector that allows the internal 10
MHz reference to be used to phase lock an external
counter or other measuring instrument. Level is typi-
cally 0 dBm into 50 Ω impedance.

360 GPIB: 24-pin connector that provides for re-
motely controlling the 360 from an external com-
puter/controller via the IEEE-488 bus (GPIB). Figure
A2-4 provides a pinout diagram.

TEST SET
SIGNAL: 17-pin/7-coaxial connector that provides
signal lines for the companion test set.  Figure A2-6
describes the signal lines and shows the connector
pinout.
CONTROL: 37-pin connector that provides control
lines for the companion test set. Figure A2-8 de-
scribes the signal lines and shows the connector
pinout.

LINE FUSE: 3 AG fuse cartridge that protects for
an input overcurrent condition. The fuse should be
5A for line voltages between 100 and 120 Vac and
2.5A for line voltages between 220 and 240 Vac.

SERIAL NO.

MADE IN U.S.A.

360 GPIB TEST SET

OUTPUT

10 MHz REF
LINE FUSE

LINE SELECTION

SIGNAL CONTROL

P RINT E R

AUX I/O

SYSTEM BUS

EXT FM

0 LOCK

OUTPUT

CRT

INTEN

CRT

DEGAUSS

OUT 0dBm 50W

4    5 0V A MA X

4 3- 63  HzAC ONL Y

LINE  V  + 5- 10 %

IN +/-5dBm 50W

SOURCE
CONTROLEXT

ANALOG

OUT

EXT

DIGITAL

CONT

VGA IN VGA OUT

2 3 4 51

7

6

89

1

2

3

4

MODEL 360B SYSTEM 
REAR PANEL CONNECTORS 360B ANALYZER

Figure A2-2 0RGHO����%�1HWZRUN�$QDO\]HU�5HDU�3DQHO�&RQQHFWRUV����RI���
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LINE SELECTION: Slotted control that switches
between 110 and 220 Vac line voltages.

Line Voltage Module: Three-prong ac plug and
module that provides filtering for the 50/60 Hz input-
line power. The line voltage must be between +5%
and –10% of the nominal, input 100-120 or 220-240
Vac value.

OUTPUT
PRINTER: 36-pin connector that provides a parallel
interface to the companion printer. Figure A2-6 de-
scribes the signal lines and shows the connector
pinout.
VGA IN: 15-pin connector accepts standard VGA
signal input. Figure A2-8 describes the signal lines
and shows the connector pinout.
VGA OUT: 15-pin connector provides VGA output
of 360B video display. Figure A2-8 describes the
signal lines and shows the connector pinout.
CRT INTEN: Control that adjusts the screen
intensity of the external monitor.
CRT DEGAUSS: Momentary-on pushbutton that
degausses the internal color monitor. It has no ef-
fect on a monochrome monitor.

SOURCE CONTROL
EXT FM ∅LOCK OUTPUT: Provides a –6 MHz/Volt
signal to phase lock the sweeper to the internal
(crystal) reference for exact frequency control.
SYSTEM BUS: 24-pin connector that provides for
remotely controlling the frequency source and plot-
ter—from the 360B—via the IEEE-488 bus (GPIB).
Figure A2-4 provides a pinout diagram.

AUX I/O
EXT ANALOG OUT: Provides an up-to ±10V signal
for use in driving an external plotter or antenna
system (CW draw). 
EXT DIGITAL CONTROL: Allows a ±1V signal to
externally sync the 360B measurements.

Figure A2-2. 0RGHO����%�1HWZRUN�$QDO\]HU�5HDU�3DQHO�&RQQHFWRUV����RI���

6

5 8

7 9

MODEL 360 BSYSTEM 
REAR PANEL CONNECTORS 360 BANALYZER

360B OM A2-5



EXT FM ∅LOCK INPUT: Accepts a –6 MHz/Volt
signal to phase lock the sweeper to the internal
(crystal) reference for exact frequency control.

GPIB Interface: 24-pin connector that provides for
remotely controlling the frequency source from the
IEEE-488 bus (GPIB)—via the 360B system bus.
Figure A2-4 provides a pinout diagram.

Line Selector Module: Provides for selecting
between four international line voltages: 100,
110/120, 200, 220/240 Vac.  Refer to Section II for
instructions on how to change to a different line
voltage.

Figure A2-3. 0RGHO����66;;�)UHTXHQF\�6RXUFH�5HDU�3DQHO�&RQQHFWRUV

PHASE

LOCK

INPUT

SERI AL NO.

MADE IN U.S. A.

2

3

1

1 2

3

MODEL 360B SYSTEM 
REAR PANEL CONNECTORS 360XX SIGNAL SOURCE

A2-6 360B OM



12
11
10
9
8
7
6
5
4
3
2
1

24
23
22
21
20
19
18
17
16
15
14
13

Pinout Diagram

PIN NAME DESCRIPTION

1-4 DIO 1 thru DIO 4 Data Input/Output. Bits are HIGH with the data is logical 0 and LOW when the data
is logical 1.

5 EOI End Or Identify. A low-true state indicates that the last byte of a multibyte message
has been placed on the line.

6 DAV Data Valid. A low-true state indicates that the talker has (1) sensed that NRFD is
LOW, (2) placed a byte of data on the bus, and (3) waited an appropriate length of
time for the data to settle.

7 NRFD Not Ready For Data. A high-true state indicates that valid data has not yet been
accepted by a listener.

8 NDAC Not Data Accepted. A low-true state indicates that the current data byte has been
accepted for internal processing by a listener.

9 IFC Interface Clear. A low-true state places all bus instruments in a known state—such
as, unaddressed to talk, unaddressed to listen, and service request idle.

10 SRQ Service Request. A low-true state indicates that a bus instrument needs service from
the controller.

11 ATN Attention. A low-true state enables the controller to respond to both it’s own
listen/talk address and to appropriate interface messages — such as, device clear
and serial poll.

12 Shield Ground Point.

13-16 DIO 5 thru DIO 8 Data Input/Output. Bits are high with the data is logical 0 and LOW when the data
is logical 1.

17 REN Remote Enable. A low-true state enables bus instruments to be operated remotely,
when addressed.

18-
24

GND Logic ground.

Figure A2-4. 3LQRXW�'LDJUDP��*3,%�&RQQHFWRU

MODEL 360B SYSTEM CONNECTOR
REAR PANEL CONNECTORS PINOUT DIAGRAMS
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17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1

A1

A2

A3

A4

A5

A6

A7

Pinout Diagram

PIN NAME DESCRIPTION

1 EXT A/D External analog-to-digital-converter input.

2 EXT A/D RTN Return for EXT A/D converter input.

3-8 Spare

9 LO2 LOCK 2nd local oscillator phase-lock error signal.

10 LO2 LOCK RTN Return for 2nd LO phase-lock error signal.

11 LO2 DAC Local oscillator 2 loop gain.

12 LO2 DAC RTN Return for LO2 DAC loop gain.

13 Spare

14 LO1 LOCK 1st local oscillator phase-lock error signal.

15 LO1 LOCK RTN Return for 1st local oscillator phase-lock error signal.

16 LO1 DAC Local oscillator loop gain.

17 LO1 DAC RTN Return for LO1 loop gain.

A1 CHN A IF Channel A 3rd IF.

A2 FIRST LO First local oscillator reference.

A3 SOURCE LOCK Source lock IF signal.

A4 3rd LO/CAL 3rd local oscillator/83-1/3 kHz IF cal.

A5 CHN REF Reference channel, 3rd IF.

A6 SECOND LO Second local oscillator reference.

A7 CHN B IF Channel B 3rd IF.

Figure A2-5. 3LQRXW�'LDJUDP��6LJQDO�&RQQHFWRU
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Pinout Diagram

PIN NAME DESCRIPTION

1 STROBE Printer Strobe.  A low-true pulse that tells the printer valid data has been placed on
the bus.

2-9 DATA1 thru DATA8 Data Lines.  Bits are HIGH when the data is logical 1 and LOW when the data is a
logical 0.

10 ACK NLG Printer Acknowledgement. A low-true, approximately 5 µs, pulse sent back by the
printer to acknowledge that the data has been accepted.

11 BUSY Printer Busy. High-true level sent by the printer to indicate that it is not available.
This line is HIGH at the following times: (1) During data entry. (2) While printing.
(3) When off-line. (4) When a printer-error has been signaled.

12 PE Printer Error. High-true level sent by the printer to indicate that it is out of paper.

13 SLCT Select. A high-true logic level.

14 AUTO FEED XT Automatic Paper Feed. A low-true level that tells the printer to feed the paper
automatically.

15 NC No Connection.

16 OV Logic GND Level.

17 CHASSIS GND Chassis ground, which is isolated from logic ground.

18 NC No Connection.

19 STROBE RTN Return line for STROBE signal.

20-27 DATA RTN Return lines for DATA1 thru DATA8 lines.

Figure A2-6. 3LQRXW�'LDJUDP��3ULQWHU�&RQQHFWRU����RI���
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PIN NAME DESCRIPTION

28 ACKNLG RTN Return line for ACKNLG signal.

29 BUSY RTN Return line for BUSY signal.

30 PE RTN Return line for PE signal.

31 INIT Printer Initial State. A low-true pulse that tells the printer to assume its initial state
and clear its print buffer.

32 ERROR Printer Error. A low-true signal that indicates the printer is (1) out of paper, (2)
off-line, or (3) in an error state.

33 GND Ground level.

34 NC No Connection.

35 +5V +5V dc level.

36 SLCT IN Printer Select Input. A low-true level that permits the printer to accept data.

Figure A2-6. 3LQRXW�'LDJUDP��3ULQWHU�&RQQHFWRU����RI���
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Pinout Diagram

PIN NAME DESCRIPTION

1 Chassis ground

2 +8V RTN Return for the +8V input.

3 +8V +8V input.

4 +18V RTN Return for the +18V input.

5 +18V RTN Return for the +18V input.

6 +18V +18V input.

7 -18V -18V input.

8 +27V RTN Return for the +27V input.

9 +27V +27V input.

10 Spare

11 STATUS A logic-low-signal level indicates that the status of the test set is not satisfactory for
the measurement of data.

12 Spare

13 L LOAD RTN Return for the L LOAD signal.

14 TS STROBE RTN Return for the Test Set STROBE signal.

15 DATA RTN Return for the D0-D7 data/address lines.

Figure A2-7. 3LQRXW�'LDJUDP��&RQWURO�&RQQHFWRU����RI���
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PIN NAME DESCRIPTION

16 D1 Data/Address lines. Bits are HIGH when the data/address signal is a logic-1 and
LOW when the data/address signal is a logic-0.

17 D3 Same as above

18 D5 Same as above

19 D7 Same as above

20 Spare

22 +8V +8V input.

23 +18V RTN Return for the +18V input.

24 +18V +18V input.

25 +18V +18V input.

26 -18V -18V input.

27 -27V RTN Return for the -27V input.

28 -27V -27V input.

29 STATUS RTN Return for the STATUS signal input.

30 Spare

31 Shield

32 L LOAD IN A logic-low signal causes all of the required data for the next frequency point to be
loaded.

33 TS STROBE TTL pulse that strobes address information into the test set on the falling edge and
data information on the rising edge.

34 D0 Data/Address lines. Bits are HIGH when the data/address signal is a logic-1 and
LOW when the data/address signal is a logic-0.

35 D2 Same as above

36 D4 Same as above

37 D6 Same as above

Figure A2-7. 3LQRXW�'LDJUDP��&RQWURO�&RQQHFWRU����RI���
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Pinout Diagram

10
9
8
7
6

15
14
13
12
11

5
4
3
2
1

PIN NAME DESCRIPTION

1 Red Red signal

2 Green Green signal

3 Blue Blue signal

4 Not Used

5 Self Test Self test

6 Red Return Red return

7 Green Return Green return

8 Blue Return Blue return

9 Not Used

10 Digital Ground Digital ground

11 Digital Ground Digital ground

12 Not Used

13 Hsync Horizontal sync

14 Vsync Vertical sync

15 Not Used

Figure A2-8. 3LQRXW�'LDJUDP��9*$�,1�287�&RQQHFWRU
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1 2 3 4 5 6 7 8 9 10 11 12 13

14 15 16 17 18 19 20 21 22 23 24 25

OPTION I/O

PIN SIGNAL NAME SIGNAL DESCRIPTION

1 DATA RTN Return for the D0-D7 data/address bus lines

2 D0 Data Bus Line. Bits are HIGH when the data signal is a logic-1 and LOW when the data
signal is a logic-0.

3 D1 Same as above

4 D2 Same as above

5 D3 Same as above

6 D4 Same as above

7 D5 Same as above

8 D6 Same as above

9 D7 Same as above

10 EN1 A logic-low-signal level causes the loading of the first data word.

11 EN2 A logic-low-signal level causes the loading of the second data word.

12 READ A logic-low-signal level causes the output of data from the module to the network analyzer.

13 Spare

14 Spare

15 8 RTN Return for the +8V input

16 +8V +8V input (from the network analyzer)

17 +18V +18V input (from the network analyzer)

18 18 RTN Return for the ±18V input

19 –18V –18V input (from the network analyzer)

20 +27 RTN Return for the +27V input

21 +27V +27V input (from the network analyzer)

22 Spare

23 Spare

24 EXT A/D External analog-to-digital converter input from the module.

Figure A2-9. 3LQRXW�'LDJUDP��2SWLRQ�,�2�&RQQHFWRU
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AUXILIARY*
POWER
INPUT

+9V
RTN
(Pin 1)

+9V
DC

(Pin 3)

*This connector used only for
Test Set Models 3613A and 3623A.

Figure A2-10. 3LQRXW�RI�����$�����$�7HVW�6HWV�$X[LOLDU\�3RZHU�,QSXW�&RQQHFWRU
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APPENDIX 3
PERFORMANCE SPECIFICATIONS

MEASUREMENT CAPABILITIES
Number of Channels: Four measurement channels.
Parameters: S11, S21, S22, S12; or user defined, complex
input and output impedance; complex input or output admit-
tance; and complex forward and reverse transmission. All
measurements are made without the need to manually re-
verse the test device.
Domains: Frequency Domain, CW Draw, and optional
High Speed Time (Distance) Domain.
Formats: Log Magnitude, Phase, Log Magnitude and
Phase, Smith Chart (Impedance), Smith Chart (Admittance),
Linear Polar, Log Polar, Group Delay, Linear Magnitude,
Linear Magnitude and Phase, Real, Imaginary, Real and
Imaginary, SWR.
Data Points: 501 (MAXIMUM). Can be switched to a value
of 168 (NORMAL) or 85 (MINIMUM) data (frequency) points
without recalibration. In addition, the system accepts an
arbitrary set of N discrete data points where: 2 ≤ N ≤ 501.
CW mode permits selection of a single data point without
recalibration.
Reference Delay: Can be entered in time or in distance
(when the dielectric constant is entered). Automatic refer-
ence delay  feature adds the correct electrical length com-
pensation at the push of a button. Software compensation for
the electrical length difference between reference and test is
always accurate and stable since measurement frequencies
are always synthesized. In addition, ANRITSU offers com-
pensated reference phase delay for dispersive transmission
media, such as waveguide and microstrip.
Markers: Six independent markers can be used to read out
measurement data. In delta-reference mode, any one marker
can be selected as the reference for the other five. Markers
can be directed automatically to the minimum or maximum
of a data trace.
Marker Sweep: Sweeps upward in frequency between any
two markers. Recalibration is not required during the marker
sweep.
Limits: Two limit lines per data trace to indicate test limits.
Limit Frequency: Identifies the ±X dB bandwidth of ampli-
fiers, filters and other frequency sensitive devices.
Interpolation algorithm determines the exact intersection
frequencies of test data and limit lines.

Measurement Frequency Range: Frequency range of
measurement can be narrowed within calibration range with-
out recalibration. CW mode permits single frequency meas-
urements, also without recalibration. In addition, the system
accepts N discrete frequency points, where: 2 ≤ N ≤ 501.
Dynamic Range: Table A3-1 (page A3-7) gives dynamic
range in two manners. The first, “Receiver Dynamic Range,”
is defined as the ratio of the maximum signal level at Port 2
for 0.1 dB compression to the noise floor at Port 2. The
second, “System Dynamic Range,” is defined as the ratio of
the power incident on Port 2 in a throughline connection to
the noise floor at Port 2 (forward measurements only) when
both test ports are terminated in 50 Ohms. In Table A3-1, the
minimum IF bandwidth and 1024 averages were used in
calibration and measurement.

DISPLAY CAPABILITIES
Display Channels: Four, each of which can display any
S-parameter or user defined parameter in any format with up
to two traces per channel for a maximum of eight traces
simultaneously. A single channel, two channels (1 and 3, or
2 and 4) ,  or  al l  four  channels can be displayed
simultaneously.
CRT: Color, 7.5-inch diagonal, VGA display. Graticules are
displayed in green, measurement data in red, markers and
limits in blue, and overlaid trace data in yellow. Trace data
stored in memory are displayed in green.
Trace Overlay: Displays two traces on the active channel’s
graticule simultaneously. The overlaid trace is displayed in
yellow and the primary trace is displayed in red.
Trace Memory: A separate memory for each channel can
be used to store measurement data for later display or sub-
traction, addition, multiplication or division with current meas-
urement data.
Scale Resolution (minimum):

Log Magnitude:  0.001 dB/div Linear Magnitude: 1 pU

Phase: 0.01 degrees/div Group Delay: 0.001 ps

Time: 0.001 µs Distance: 0.001 µm

SWR: 1 pU
Autoscale: Automatically sets Resolution and Offset to
fully display measurement data.
Reference Position: Can be set at any graticule line.
Annotation: Type of measurement, vertical and horizontal
scale resolution, start and stop frequencies, and reference
position.

360B OM A3-1



MEASUREMENT ENHANCEMENT
Data Averaging: Averaging of 1 to 4095 averages can be
selected. Averaging can be toggled on/off with front-panel
button. Front-panel LED indicates when averaging is active.
Video IF Bandwidth: Front-panel switch selects three lev-
els of video IF bandwidth. NORMAL, REDUCED, and MINI-
MUM selections correspond to approximately 10 kHz, 1 kHz,
and 100 Hz, respectively.
Trace Smoothing: Functions similarly to Data Averaging
but computes an average over a percentage range of the
data trace. The percentage of trace to be smoothed can be
selected from 0 to 20% of trace. Front-panel button turns
smoothing on/off, and front-panel LED indicates when
smoothing is active.

SOURCE CONTROL
Compatibility: The 360B is compatible with the ANRITSU
360SS System Sources and the 6600B Sweep Generators.
The output frequency of both is phase locked by the 360B to
the internal 10 MHz crystal standard, providing synthesizer
stability. Phase-lock time is typically 2 ms. Frequency reso-
lution is 100 kHz. The 360B is also compatible with the 6700B
Series Swept Frequency Synthesizers which offer 1 kHz
frequency resolution.
Source Power Level: The source power (dBm) may be
set from a 360B front panel menu. For active device test sets,
the signal level at Port 1 or Port 2 can be controlled using
the test set’s internal step attenuators.
Power Flatness Correction: The 360B corrects for test
port power variations and slope using an external Hewlett-
Packard 437B power meter. The 360B measures the power
level at the test port, calculates the flatness correction offset
at each frequency, and then passes the offset array to the
360B signal source. Once the test port power has been
flattened, its level may be changed within the remaining
power adjustment range of the signal source.
Dual Source Control Capability: Dual Source Control ca-
pability allows a user to separately control the frequency of up
to two sources and a receiver without the need for an external
controller. The frequency ranges and output powers of the two
sources may be specified. A frequency sweep may be com-
prised of up to five separate bands, each with independent
source and receiver settings, for convenient testing of fre-
quency translation devices such as mixers. Up to five sub-
bands may be tested in one sweep. Dual Source Control
enables users to easily test mixers, up/down converters,
multipliers, and other frequency conversion devices. 
   Source #1: Any one of ANRITSU’s family of 360SS signal
sources or any one of ANRITSU’s family of 67XXB synthe-
sizers
   Source #2: Any of ANRITSU’s family of 67XXB synthesiz-
ers
   Receiver: Any one of ANRITSU’s family of 36XXA Series
Test Sets.

SOURCE FREQUENCY ACCURACY
Time Base Freq. Accuracy: Same as internal or external
time base.
Internal 10 MHz Time Base Stability:

With Aging: <±1 x 10–9/day
With Temperature:  <±5 x 10–9 over 0° to +55°C range

TEST PORT CHARACTERISTICS
The specifications in Table A3-2 (page A3-8) apply when the
proper Model 34U or 34Y Universal Adapters are connected.
Connection, with or without phase-equal insertables, is made
to the test set ports and calibrated with the appropriate AN-
RITSU or other designated calibration kit. Calibration is at
23°C ±3°C, using the OSL calibration method with a sliding
load to achieve 12-Term error correction.

GROUP DELAY CHARACTERISTICS
Group Delay is measured by computing the phase change
in degrees across a frequency step by applying the formula:
                           τg = –1/360 dφ/df 
 
Aperture: Defined as the frequency span over which the
phase change is computed at a given frequency point. The
aperture can be changed without recalibration. The minimum
aperture is the frequency range divided by the number of
points in calibration and can be increased to 20% of the
frequency range without recalibration. The frequency width
of the aperture and the percent of the frequency range are
displayed automatically.
Range: The maximum delay range is limited to measuring
no more than ±180 degrees of phase change within the
aperture set by the number of frequency points. A frequency
step size of 100 kHz corresponds to 10 µs.
Measurement Repeatability (sweep to sweep): For con-
tinuous measurement of a through connection, RSS fluctua-
tions due to phase and FM noise are:

Accuracy

VECTOR ERROR CORRECTION
There are three methods of calibration:

1) A standard Open-Short-Load (OSL) calibration method
using short circuits, open circuits, and terminations (fixed
or sliding);
2) Offset-Short (waveguide) calibration; and
3) LRL/LRM — Line-Reflect-Line or Line-Reflect-Match 
calibration.

±
1.41 {(Phase Noise in deg)2 + (τg x Residual FM Noise in Hz)2}1/2

360 (Aperture in Hz)

 + (τg x Aperture Frequency Error (Hz)
Error in Phase (deg) 

360Error in τg  =
Aperture (Hz)

PERFORMANCE
SPECIFICATIONS
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There are four vector error correction models available:
1) Full 12-Term
2) One Path/Two Port
3) Frequency Response (Transmission/Reflection)
4) Reflection Only

Full 12-Term can always be used, if desired, since all S-Pa-
rameter test sets automatically reverse the test signal. Front-
panel LEDs indicate the type of calibration that is stored in
memory. Front-panel button selects whether calibration is to
be applied, and an LED lights when error correction data are
being applied.
Calibration Sequence: Prompts the user to connect the
appropriate calibration standard to Port 1 and/or Port 2. Cali-
bration standards may be measured simultaneously or indi-
vidually.
Calibration Standards: For coaxial calibrations the user
selects SMA, GPC–3.5, GPC–7, Type N, 2.4 mm, TNC,
K Connector, or V Connector from a calibration menu. Use of
fixed or sliding load can be selected for each connector type.
Open circuit offset length and capacitance coefficients can be
modified. Short circuit offset length may be modified. Through-
line parameters may be modified by entering an offset length
and/or by entering the dc coefficient (A), frequency coefficient
(B), and frequency exponent (C) for a throughline loss
equation as follows: (A + B x Frequencyc). In general, all
calibration parameters may be modified manually or through
the GPIB interface.
Reference Impedance: Modify the reference impedance
of the measurement to other than 50Ω.

LRL/LRM Calibration Capability: The LRL calibration
technique uses the characteristic impedance of a length of
transmission line as the calibration standard. A full LRL cali-
bration consists merely of two transmission line measure-
ments, a high reflection measurement, and an isolation
measurement. The LRM calibration technique is a variation
of the LRL technique that utilizes a precision termination
rather than a second length of transmission line. A third
optional standard, either Line or Match, may be measured in
order to extend the frequency range of the calibration. This
extended calibration range is achieved by mathematically
concatenating either two LRL, two LRM, or one LRL and one
LRM calibraton(s). Using these techniques, full 12-term error
correction can be performed on the 360B VNA.

LRL/LRM Calibration Performance:
Calibration Performed: LRL + Isolation, or LRM + Isola-
tion; two-line, one-line/one-match, or concatenated calibra-
tion (LRLL, LRLM, LRML, or LRMM).
Dispesion Compensation: Selectable as Coaxial (non-
dispersive), Waveguide, or Microstrip.
Reference Plane: Selectable as Middle of line 1 or
Ends of line 1.
Corrected Impedance: Determined by Calibration Stand-
ards.
Accuracy: Determined by calibration components. For a
GPC–7 calibration, when properly calibrated with an ap-
propriate Maury Microwave LRL calibration kit, the specifi-
cations in Table A3-2 (page A3-8) apply.

HARD COPY
Printer: Menu selects full screen, graphical, tabular data,
and printer type. The number of data points of tabular data
can be selected as well as data at markers only. Compatible
with the 2225C Ink Jet, HP QuietJet, HP DeskJet, HP Laser-
Jet, and Epson compatible printers with Parallel (Centronics)
interfaces.
GPIB Plotter: The 360B is compatible with HP Models
7440A, 7470A, 7475A, and 7550A and Tektronix Model
HC100 plotters. Menu selects plotting of full or user-selected
portions of graphical data. Plotter is connected to the dedi-
cated system bus, which also controls the system signal
source.
Buffer: Hard-copy printed data are loaded into buffer mem-
ory in approximately 12 seconds. Full front-panel operation
and measurement capability is then restored to the user
during the remainder of the hard-copy generation.

STORAGE
Internal Memory: Up to four front panel states (setup/cali-
bration) can be stored and recalled from non-volatile memory
locations. The current front panel setup is automatically
stored in non-volatile memory at instrument power-down.
When power is applied, the instrument returns to its last front
panel setup (with no calibration or normalization data ap-
plied).
Internal Disk Drive: A 3.5-inch microdiskette drive with
1.44 MBytes formatted capacity is used to load measurement
programs and to store and recall measurement and calibra-
tion data and front-panel setups. This disk drive will also read
from and write to 720 KByte MS–DOS formatted disks. All
files are MS–DOS compatible. File names can be from 1-to-8
characters long.

PERFORMANCE
SPECIFICATIONS
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Disk Drive File Size:

Measurement Data: 25.6K bytes per 501 point S-parame-
ter 
data file.
Calibration Data: 61K bytes per 501 point (12-term
cal+setup).
Trace Memory File: 4K bytes per 501 point channel.

REMOTE PROGRAMMING
Interface: GPIB (IEEE–488)
Addressing: Address can be set from the front panel and
can range from 0 to 30. Defaults to address 6.
Transfer Formats: ASCII, 32-bit floating point, or 64-bit
floating point.
Speed: 40K bytes/s
Interface Function Codes: SH1, AH1, T6, TE0, L4, LE0,
SR1, RL1, PP1, DT1, DC0, C0.

MEASUREMENT ACCURACY
The graphs on the following pages give measurement accu-
racy after 12-term vector error correction. The errors are
worst case contributions of residual directivity, load and
source match, frequency response, isolation, network ana-
lyzer dynamic accuracy, and connector repeatability. In the
graphs beginning on page A3-8, minimum video/IF band-
width and averaging of 1024 points were used. Changes in
the video IF bandwidth or averaging can result in variations
at low levels. 

GENERAL
360 Rear Panel Connectors and Controls:

CRT INTEN: Continuous control of CRT intensity.
CRT DEGAUSS: Pushbutton control degausses CRT.
PRINTER: Centronics interface for an external printer.
VGA IN: Accepts standard 15-pin external VGA signal
input.

LINE SELECTION: Sets 110V, 120V, 220V, or 240V op-
eration.
VGA OUT: Provides VGA output of 360 video display.
10 MHz REF IN: Connects to external reference fre-
quency standard, 10 MHz, +5 dBm to –5 dBm, 50 ohms,
BNC female.
10 MHz REF OUT: Connects to internal reference fre-
quency standard, 10 MHz, 0 dBm, 50 ohms, BNC female.
EXTERNAL DIGITAL CONTROL: External triggering
for 360B measurement, BNC female. ±1V trigger. 10 kΩ
input impedance.
EXT FM PHASE LOCK OUTPUT: Connects to 6600B
Series or 360SS signal source for phase locking.
SYSTEM BUS: Dedicated IEEE–488 interface for the
system signal source, plotter, and power meter.
TEST SET SIGNAL: Interconnects system compo-
nents.

TEST SET CONTROL: Interconnects system compo-
nents.
360B GPIB: IEEE-488 interface

Test Set Rear Panel Connectors and Controls:
BIAS INPUTS, Ports 1 and 2: 0.5 A maximum. BNCs
on test set front and rear panels.
REFERENCE EXTENSION: Provides access to refer-
ence samplers, K Connector, female.
360B SIGNAL: Interconnects system components.
360B CONTROL: Interconnects system components.
OPTION I/O: Dedicated I/O port for 360B module sup-
port.

Frequency Converter Rear Panel Connectors and
Controls:

PORT 2 SOURCE ATTENUATOR: 14-pin DIP socket,
used to control external ANRITSU Step Attenuator. 
PORT 2 TEST ATTENUATOR: 14-pin DIP socket,
used to control external ANRITSU Step Attenuator. 
TRANSFER SWITCH: Connector used to control an
external ANRITSU transfer switch.
360B SIGNAL: Interconnects system components.
360B CONTROL: Interconnects system components.
OPTION I/O: Dedicated I/O port for 360B module
support.

Temperature Range:
Operating: 0°C to 50°C (45°C maximum for disk drive)
Storage: –40°C to 75°C

Power Requirements:
Network Analyzer: 100V/120V/220V/240V
 +5%, –10%, 48–63 Hz, 350 VA maximum
System Sources: 100V/120V/220V/240V +5%, –10%,
48–63 Hz, 250 VA maximum
Test Sets & Freq. Converter: None; power supplied
by 360B.

Dimensions:
360B VNA:
222H x 432W x 603D mm (8.75x17x23.75 in.)
System Sources: 
133H x 432W x 476D mm (5.25x17x18.75 in.)
Test Sets and Frequency Converter:
133H x 432W x 603D mm (5.25x17x23.75 in.)
Printer: 89H x 292W x 203D mm (3.5x11.5x8 in.)
System Cabinet:  
572H x 559W x 699D mm (22.5x22x27.5 in.)
System Console:  
1245H x 559W x 699D mm (49x22x27.5 in.)

Weight:
Network Analyzer: 25 kg (55 lb.)
System Sources: 16 kg (35.4 lb.)
Test Sets and Frequency Converter:
14.3 kg (31.5 lb.)
Printer: 3.2 kg (7 lb.)
System Cabinet (empty): 40.8 kg (90 lb.)
System Console (empty): 88.4 kg (195 lb.)

PERFORMANCE
SPECIFICATIONS
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OPTION 2A — HIGH SPEED TIME (DISTANCE) DOMAIN
MEASUREMENT CAPABILITY

Option 2A, High Speed Time (Distance) Domain software
allows the conversion of reflection or transmission measure-
ments from the frequency domain to the time domain. Meas-
ured S-Parameter data is converted to the time domain by
application of a Fast Fourier Transform (FFT) using the Chirp
Z-Transform technique. Prior to conversion any one of sev-
eral selectable windowing functions may be applied. Once
the data is converted to the time domain, a gating function
may be applied to select the data of interest. The processed
data may then be displayed in the time domain with display
start and stop times selected by the user, or in the distance
domain with display start and stop distance selected by the
user. The data may also be converted back to the frequency
domain with a time gate to view the frequency response of
the gated data.
Lowpass Mode: This mode displays a response equiva-
lent to the classic “TDR” (Time Domain Reflectometer) re-
sponse of the device under test. Lowpass response may be
displayed in either the impulse or step mode. This type of
processing requires a sweep over a harmonic series of
frequencies and an extrapolated or user-entered dc value.
Bandpass Mode: This mode displays a response equiva-
lent to the time response of the device under test to a band
limited impulse. This type of processing may be used with
any arbitrary frequency sweep range, limited only by the test
set range or device under test response.
Phasor Impulse Mode: This mode displays a response
similar to the Lowpass impulse response, using data taken
over an arbitrary (band limited) sweep range. Detailed infor-
mation, similar to that contained in the lowpass impulse re-
sponse may be used to identify the nature of impedance
discontinuities in the device under test. Now, with Phasor
Impulse, it is possible to characterize complex impedances
on band-limited devices.
Windowing: Any one of four window functions may be
applied to the initial frequency data, to counteract the effects
of processing data with a finite bandwidth. These windows
provide a range of tradeoffs of main lobe width versus side-
lobe level (ringing). The general type of function used is the
Blackman-Harris window, with the number of terms being
varied from one to four. Typical performance follows:

Type of Window
(Number of Terms)

First Side
Lobe

Relative to
Peak

Impulse
Width➀

 Rectangular (1) –13 dB 1.2 W

 Nominal-Hamming (2) –43 dB 1.8 W

 Low Side Lobe,
   Blackman-Harris (3)

–67 dB 2.1 W

 Minimum Side Lobe,
  Blackman-Harris (4)

–92 dB 2.7 W

➀W(Bin Width) = 1/2∆f sweep width.  Example: when ∆f = 40 MHz to 40 GHz, W = 12.5 ps.

Gating: A selective gating function may be applied to the
time domain data to remove the responses of all but one
desired time range. This gating function may be chosen as
the convolution of any of the above window types with a
rectangular gate of user defined position and width. The gate
may be specified by entering start and stop times or center
and span. The gated data may be displayed in the time
domain, or converted back to the frequency domain.
Time Domain Display: Data processed to time domain
may be displayed as a function of time or as a function of
distance, provided the dielectric constant of the transmission
media is entered correctly. In the case of dispersive media
such as waveguide or microstrip, the true distance to a dis-
continuity is displayed in the distance mode. The time display
may be set to any arbitrary range by specifying either the
start and stop times or the center time and span. The unali-
ased (non-repeating) time range is given by the formula:

Unaliased Range (nd) =  
Number of Frequency Data Points

                                     Frequency Sweep Range (GHz)

The resolution is given by the formula:

Main Lobe Width (null–null) in ns =  
                  Kw                       

                                                  Frequency Sweep Range (GHz)

Where Kw is two times the number of window terms,
(for example, four for a two-term window)

For a 40 GHz sweep range with 501 data points, the unali-
ased range is 12.525 nanoseconds.
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Frequency with Time Gate: Data that has been con-
verted to time domain and selected by the application of
gating function may be converted back to the frequency do-
main. This allows the display of the frequency response of a
single element contained in the device under test. Frequency
response accuracy is a function of window and gate type,
and gate width. For a full reflection, minimum gate and
window accuracy is within 0.2 dB of the ungated response
over a 40 GHz range.

OPTION 5 — RECEIVER MODE CAPABILITY
Option 5 for the ANRITSU 360B VNA allows a user to select
the mode in which an incoming signal is coherently detected.
A user may select one of three modes of phase-lock opera-
tion:
Source Lock Mode: In this mode, the 360B can phase
lock any frequency source capable of being controlled by an
analog output. The 360B detects the frequency error of the
source, and sends a dc correction voltage to the External
Phase Lock Input of the 360B System Signal Source. The
constraints imposed on the signal source analog output are
1) >10 kΩ input impedance, 
2) <100 pF input capacitance, 
3) >500 kHz 3 dB Bandwidth,
4) –6 MHz/volt sensitivity. 

The absolute accuracy of the signal source must also be
better than ±25 MHz. Source lock can only be achieved if the
source frequency is available to one of the reference receive
channels. The power level needed at the sampler input is –10
to –30 dBm. All other receive channels will operate over their
full dynamic range. Due to the inherent resolution of the
360B’s synthesized local oscillators, frequency resolution is
limited to 100 kHz intervals over the full frequency range of
the test set.

Tracking Mode: This mode is used to phase lock the 360B
receivers to a known frequency source. Specifically, the
360B steers its local oscillator frequencies to phase lock itself
to a reference signal from the signal source. Typically, the
signal source is a swept frequency synthesizer. The accuracy
of the source must be within ±10 MHz of the desired receive
frequency to achieve 360B phase lock. The source frequency
must be available to one of the reference receive channels
for phase lock to occur. The power level needed at the
sampler input is –10 to –30 dBm. All other receive channels
will operate over their full dynamic range. Frequency
resolution is determined by the resolution of the signal
source. This resolution is available over the full frequency
range of the test set.
Set-On Mode: In this mode, the source lock circuitry of the
360B is completely disabled, allowing all four samplers to
operate over their full dynamic range. All of the 360B’s
internal local oscillators are locked to its internal ovenized
crystal reference oscillator. A reference signal from the signal
source is no longer necessary for system operation. Only
synthesized sources may be used in this mode. The lack of
a reference signal to derive frequency correction prevents the
use of the 360SS Series signal source. The 360B 10 MHz
time base must be common to the synthesized source’s time
base for coherent detection to occur. The inherent resolution
of the 360B’s synthesized local oscillators limit the receiver
resolution to 100 kHz. This resolution is available over the
full frequency range of the test set. Transmission Frequency
Tracking is typically degraded by 0.1 dB (see Table A3-2 on
page A3-8). This feature is valuable for applications in which
the signal source must be located a great distance away from
the 360B Network Analyzer. Additionally, the 360B receivers
can be tuned to measure the harmonic content of a test
device at a known source frequency. When used in conjunc-
tion with the Dual Source Control Capability, the 360B receiv-
ers can be set at a fixed offset from the source frequency to
provide swept harmonic level measurement.
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Test Set Model Frequency
(GHz)

Max. Signal
Into Port 2

(dBm)

Noise Floor
(dBm)

Receiver
Dynamic Range

(dB)

Port 1 Power
(dBm, typical)

System
Dynamic

Range (dB)

3610A
Reversing Test 

Set

0.04
1

20

+20
0
0

–95
–113
–108

115
113
108

–4
–5
–7

91
108
101

3611A
Reversing Test 

Set

0.04
1

20
40

+20
+3
+3
+3

–92
–109
–105
–101

112
112
108
104

–6
–7
–9

–15

86
102
96
86

3612A
Reversing Test Set

0.04
1

20
40
50
60

62.5➀

+20
+3
+3
+3
+3
+3
+3

–95
–112
–108
–105
–90
–87
–85

115
115
111
108
93
90
88

–10
–11
–17
–22
–15
–17
–18

85
101
91
83
75
70
67

3613A
Reversing Test Set

0.04
1

20
40
60

65➁

+20
+3
+3
+3
+3
+3

–95
–112
–108
–105
–87
–83

115
115
111
108
90
86

–10
–11
–17
–22
–17
–20

85
101
91
83
70
63

3620A
Active Device Test

Set

0.04
1

20

+30
+30
+30

–98
–115
–110

128
145
140

–4
–5
–8

94
110
102

3621A
Active Device Test

Set

0.04
1

20
40

+30
+30
+30
+30

–95
–112
–107
–103

125
142
137
133

–6
–7

–10
–18

89
105
97
85

3622A
Active Device Test

Set

0.04
1

20
40
50
60

62.5➀

+30
+30
+30
+30
+30
+30
+30

–95
–112
–107
–103
–89
–86
–84

125
142
137
133
119
116
114

–10
–11
–18
–24
–19
–21
–22

85
101
89
79
70
65
62

3623A
Active Device Test

Set

0.04
1

20
40
60

65➁

+30
+30
+30
+30
+30
+30

–95
–112
–107
–103
–86
–82

125
142
137
133
116
112

–10
–11
–18
–24
–21
–22

85
101
89
79
65
60

3630A
Frequency
Converter

0.01
1

20
40

–10
–10
–10
–10

–117
–117
–115
–107

107
107
105
97

n/a n/a

3631A
Frequency
Converter

0.01
1

20
40
50
60

–10
–10
–10
–10
–10
–10

–117
–117
–115
–107
–95
–90

107
107
105
97
85
80

n/a n/a

➀ Available on 3612A and 3622A test sets with Test Set Option 5, 62.5 GHz Frequency Coverage.

➁ With 3613A and 3622A test sets

7DEOH�$����� �7HVW�6HW�'\QDPLF�5DQJH�6XPPDU\
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Connector Frequency
(GHz)

Directivity
(dB)

Source
Match
(dB)

Load Match
(dB)

Reflection
Frequency
Tracking

(dB)

Transmission
Frequency
Tracking

(dB)

Isolation
(dB)

GPC–7
0.04
1.0
18

>52
>52
>52

>44
>44
>42

>52
>52
>52

±0.003
±0.003
±0.004

±0.004
±0.004
±0.012

>105
>115
>112

GPC–7➀

LRL Calibration
2

18
>60
>60

>60
>60

>60
>60

±0.001
±0.001

±0.001
±0.001

>115
>112

3.5 mm

0.04
1.0
20

26.5

>44
>44
>44
>44

>40
>40
>38
>34

>44
>44
>44
>44

±0.005
±0.005
±0.006
±0.006

±0.030
±0.030
±0.050
±0.070

>105
>115
>110
>102

K

0.04
1.0
20
40

>42
>42
>42
>38

>40
>40
>38
>33

>42
>42
>42
>38

±0.005
±0.005
±0.006
±0.006

±0.030
±0.050
±0.070
±0.080

>105
>115
>110
>100

V

0.04
1.0
20
40
50
60

62.5➁

65➂

>40
>40
>40
>36
>34
>34
>34
>32

>38
>38
>36
>32
>28
>28
>26
>26

>40
>40
>40
>36
>34
>34
>34
>32

±0.005
±0.005
±0.008
±0.008
±0.015
±0.015
±0.015
±0.025

±0.030
±0.050
±0.050
±0.080
±0.100
±0.100
±0.100
±0.120

>105
>115
>110
>97
>85
>77
>75
>72

➀ When used with an appropriate Maury Microwave Calibration Kit (or equivalent).

➁ Available on 3612A and 3622A test sets with Test Set Option 5, 62.5 GHz Frequency Coverage.
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Numbers
��3DWK����3RUW������
���7HUP�&DOLEUDWLRQ������
��G%�&RPSUHVVHG�6PLWK�&KDUW�'LVSOD\�0RGH������
��;;$�7HVW�6HW��5HDU�3DQHO�&RQQHFWRUV��$���
�G%�&RPSUHVVHG�6PLWK�&KDUW�'LVSOD\�0RGH������
����%�����
����%�����

A
$FWLYH�&KDQQHO�6HOHFWLRQ������
$FWLYH�'HYLFH�0HDVXUHPHQWV�������
$FWLYH�3DUDPHWHU�����
$OLDVLQJ�������
$OSKDEHWLFDO�/LVWLQJ�RI��0HQXV��$���
$QDORJ�,QVWUXPHQW�6WDWXV������
$WWDFKLQJ�3DUWV

���&��&RQVROH�����
���&��&RQVROH������
���&��&RQVROH������

$XWRPDWLF�6LJQDO�5HYHUVLQJ������
$YHUDJLQJ�����������

B
%DQGSDVV�,PSXOVH�5HVSRQVH������
%HDWW\�6WDQGDUG�����������
%HHSV��'HVFULSWLRQ�����������
%URDGEDQG�/RDG�����������

C
&DELQHWV������

3UHSDUDWLRQ�IRU�8VH������������
&DEOLQJ��(TXLSPHQW�,QWHUFRQQHFWLRQV�������
&$'�6\VWHP������
&DOLEUDWLQJ�IRU�D�0HDVXUHPHQW�����
&DOLEUDWLRQ������

6HH�$OVR�0HDVXUHPHQW�&DOLEUDWLRQ
'DWD������
,QGLFDWRUV������
.H\�*URXS�'HVFULSWLRQ������
.H\V������

.LWV�����������
���������
���������
���������
���������
���������

0HQXV������������������
6HTXHQFH������

&KDQJLQJ�/LQH�9ROWDJH������
&KDQQHO�&RQFHSW�����
&KDQQHOV�.H\�*URXS������
&RQILJXUDWLRQV�����
&RQVROH

3UHSDUDWLRQ�IRU�8VH�����
&RQWURO�3DQHO�(UURU�0HVVDJHV������
&RQWUROODEOH�6RXUFHV������

D
'DWD

$YHUDJLQJ�����������
'HOLPLWLQJ������
(QKDQFHPHQW������
6PRRWKLQJ�����������

'DWD��'LVSOD\
$FWLYH�&KDQQHO�6HOHFWLRQ������
$QDORJ�,QVWUXPHQW�6WDWXV������
&RQWURO������
)UHTXHQF\�5DQJH������
/LPLWV������
/LQHDU�3KDVH�����
/RJ�0DJQLWXGH�����
0DUNHUV������
0HDVXUHPHQW�6WDWXV������
3ORWWHU�2XWSXW������
3RODU������
5HIHUHQFH�3RVLWLRQ�0DUNHU������
6�3DUDPHWHU�6HOHFWLRQ������
6FDOH�5HVROXWLRQ������
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'XDO�&KDQQHO�5HFWLOLQHDU�*UDWLFXOH�����
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)RXU�&KDQQHO�����
*UDSK�'DWD�7\SHV�����
/LQHDU�3RODU�*UDWLFXOH�����
/RJ�3RODU�*UDWLFXOH�����
0DUNHU�$QQRWDWLRQ������
0DUNHU�'HVLJQDWLRQ������
1RUPDO�6PLWK�&KDUW�����
6LQJOH�&KDQQHO�����
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(UURU�0HVVDJHV
&RQWURO�3DQHO������
)DWDO�(UURUV�����
*3,%������
0HDVXUHPHQW�5HODWHG������
0HVVDJH�'HILQLWLRQV������������
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