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

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

LIMITATION OF WARRANTY

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

NOTICE

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



7DEOH�
RI�&RQWHQWV

7DE���&KDSWHU�7LWOH

� *HQHUDO�*3,%�,QIRUPDWLRQ
7KLV�FKDSWHU�GHVFULEHV�WKH�PDQXDO�DQG�FRQWDLQV�D�EULHI�GH�
VFULSWLRQ�RI�WKH�*3,%�KDUGZDUH�DQG�WKH�*3,%�GDWD�WUDQV�
IHU�DQG�FRQWURO�IXQFWLRQV��,W�DOVR�GHVFULEHV�WKH����%�91$
*3,%�LQWHUIDFH�IXQFWLRQ�VXEVHW�FDSDELOLW\�DQG�UHVSRQVH�WR
,(((�����LQWHUIDFH�IXQFWLRQ�PHVVDJHV�

� ,QWURGXFWLRQ�WR����%�*3,%�3URJUDPPLQJ�
7KLV�FKDSWHU�SURYLGHV�D�EULHI�LQWURGXFWLRQ�WR�*3,%�SUR�
JUDPPLQJ�WHFKQLTXHV�DQG�GHVFULEHV�SURFHGXUHV�WR�EH�XVHG
ZKHQ�SUHSDULQJ�*3,%�SURJUDPV�IRU�WKH����%�91$��,W�LQ�
FOXGHV�LQIRUPDWLRQ�DERXW����%�*3,%�FRPPDQG�V\QWD[��SUR�
JUDPPLQJ�WLSV�DQG�H[DPSOH�SURJUDPV�

� )URQW�3DQHO�)XQFWLRQV
7KLV�FKDSWHU�GHVFULEHV�WKH����%�*3,%�FRPPDQGV�WKDW�FRQ�
WURO�WKH�EDVLF�WHVW�DQG�PHDVXUHPHQW�IXQFWLRQV�DVVRFLDWHG
ZLWK�WKH����%�IURQW�SDQHO�FRQWUROV�DQG�PHQXV��7KH�FRP�
PDQG�GHVFULSWLRQV�DUH�JURXSHG�E\�FRQWURO�IXQFWLRQ��IRU�H[�
DPSOH��'DWD�(QWU\�&RPPDQGV��+DUG�&RS\�&RPPDQGV��HWF�

� &DOLEUDWLRQ�)XQFWLRQV�
7KLV�FKDSWHU�GHVFULEHV�WKH����%�*3,%�FRPPDQGV�XVHG�WR
SHUIRUP�V\VWHP�FDOLEUDWLRQ�IXQFWLRQV��

� $GYDQFHG�8QLTXH�)XQFWLRQV
7KLV�FKDSWHU�GHVFULEHV�WKH����%�*3,%�FRPPDQGV�WKDW�SUR�
GXFH�RSHUDWLRQV�WKDW�DUH�XQLTXH�WR�WKH�*3,%�PRGH�RI�RSHUD�
WLRQ��([DPSOH�FRPPDQGV�LQFOXGHG�DUH��'DWD�7UDQVIHU�FRP�
PDQGV��*URXS�([HFXWH�FRPPDQGV��HWF��$V�LQ�WKH�SUHYLRXV
VHFWLRQV��WKH�FRPPDQG�GHVFULSWLRQV�DUH�JURXSHG�E\�FRQWURO
IXQFWLRQ�

���%�*3,%�30 L



� 6XSSOHPHQWV
7KLV�WDE�VHFWLRQ�LQFOXGHV�DSSOLFDWLRQ�QRWHV�SHUWDLQLQJ�WR
���%�*3,%�SURJUDPPLQJ�

� *3,%�&RPPDQG�)XQFWLRQ�,QGH[
7KLV�LQGH[�OLVWV�WKH�*3,%�FRPPDQGV�IRU�WKH����%�E\�IXQF�
WLRQ��7KH�SDUDJUDSK�QXPEHU�DQG�SDJH�QXPEHU�IRU�HDFK�RI
���*3,%�FRPPDQG�IXQFWLRQ�FDWHJRULHV�DUH�UHIHUHQFHG�

� *3,%�4XLFN�5HIHUHQFH�*XLGH
7KLV�4XLFN�5HIHUHQFH�*XLGH�LV�DQ�DOSKDEHWLFDO�OLVW�RI�WKH
*3,%�FRPPDQGV�IRU�WKH����%��7KH�OLVWLQJ�IRU�HDFK�FRP�
PDQG�LQFOXGHV�D�EULHI�GHVFULSWLRQ�RI�WKH�FRPPDQG�IXQFWLRQ
DQG�DWWULEXWHV��VXFK�DV�DVVRFLDWHG�SDUDPHWHUV���7KLV�GRFX�
PHQW�LV�DOVR�DQ�DOSKDEHWLFDO�LQGH[�WR�WKH����%�9HFWRU�1HW�
ZRUN�$QDO\]HU�*3,%�3URJUDPPLQJ�0DQXDO��7KH�OLVWLQJ�IRU
HDFK�FRPPDQG�LQFOXGHV�D�UHIHUHQFH�WR�WKH�SDUDJUDSK�LQ
WKH�SURJUDPPLQJ�PDQXDO�WKDW�LQFOXGHV�WKH�FRPSOHWH�GH�
VFULSWLRQ�RI�WKH�FRPPDQG�

$SSHQGL[�$ ,QVWDOODWLRQ�DQG�&RQILJXUDWLRQ�,QVWUXFWLRQV�
IRU�WKH�1DWLRQDO�,QVWUXPHQWV�*3,%�&DUG
7KLV�DSSHQGL[�SURYLGHV�LQVWDOODWLRQ�DQG�FRQILJXUDWLRQ�LQ�
VWUXFWLRQV�IRU�WKH�1DWLRQDO�,QVWUXPHQWV�*3,%�3&,,�,,$
FDUG�DQG�VRIWZDUH�

$SSHQGL[�% §2&)¨�&RPPDQG�%LQDU\�6WULQJ�'DWD
7KLV�DSSHQGL[�FRQWDLQV�DQ�LQGH[�OLVWLQJ�RI�WKH�GDWD�VWULQJ
WKDW�LV�UHWXUQHG�LQ�UHVSRQVH�WR�VHQGLQJ�WKH�2&)�FRPPDQG�

&RQWHQWV��&RQWLQXHG�
7DE���&KDSWHU�7LWOH

0LFURVRIW�&�LV�D�UHJLVWHUHG�WUDGHPDUN�RI�0LFURVRIW�&RUSRUDWLRQ�

LL ���%�*3,%�30



7DEOH�RI�&RQWHQWV

��� ,1752'8&7,21 ������������������������������������������������������ ���
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&KDSWHU���
*HQHUDO�*3,%�,QIRUPDWLRQ



&KDSWHU���
*HQHUDO�*3,%�
,QIRUPDWLRQ

��� INTRODUCTION 7KLV�PDQXDO�GHVFULEHV�UHPRWH�RSHUDWLRQ�RI�WKH�$15,768����%�9HFWRU
1HWZRUN�$QDO\]HU�XVLQJ�,(((�����,QWHUIDFH�)XQFWLRQ�0HVVDJHV�DQG
���%�*3,%�&RPPDQGV��L�H���3URGXFW�6SHFLILF�&RPPDQGV���

,QFOXGHG�LV�D�GHVFULSWLRQ�RI�WKH�,(((�����*HQHUDO�3XUSRVH�,QWHUIDFH
%XV��*3,%��KDUGZDUH�DQG�WKH�EXV�GDWD�WUDQVIHU�DQG�FRQWURO�IXQFWLRQV�
$OVR�LQFOXGHG�LV�D�EULHI�LQWURGXFWLRQ�WR�*3,%�SURJUDPPLQJ��LQFOXGLQJ
FRQVLGHUDWLRQV�IRU�SUHSDULQJ�*3,%�SURJUDPV�IRU�WKH����%�9HFWRU�1HW�
ZRUN�$QDO\]HU��91$���$OO����%�91$�*3,%�FRPPDQGV�FXUUHQWO\�XVHG
DUH�OLVWHG�DQG�GHVFULEHG�

7KH�SURJUDPPLQJ�LQIRUPDWLRQ�DQG�H[DPSOHV�SUHVHQWHG�LQ�WKLV�PDQXDO
DVVXPH�WKDW�WKH�H[WHUQDO�FRPSXWHU�FRQWUROOHU�XVHG�ZLWK�WKH����%�LV
,%0�;7��$7��RU�36���FRPSDWLEOH��RU�D�+HZOHWW�3DFNDUG������RU�9HFWUD
VHULHV�FRPSXWHU��7KH�FRPSXWHU�FRQWUROOHU�PXVW�EH�HTXLSSHG�ZLWK�DQ
,(((�����*3,%�LQWHUIDFH��EXLOW�LQ�RU�DGG�LQ�SHULSKHUDO�FDUG��ZLWK�DS�
SURSULDWH�GULYHU�VRIWZDUH��7KH�1DWLRQDO�,QVWUXPHQWV�*3,%�3&,,�,,$
,(((�����LQWHUIDFH�FDUG�LV�DVVXPHG�IRU�DOO�,%0�FRPSDWLEOH�FRPSXWHUV�
�,QIRUPDWLRQ�DQG�LQVWUXFWLRQV�IRU�LQVWDOOLQJ�WKH�1DWLRQDO�,QVWUXPHQWV
*3,%�3&,,�,,$�,(((�����LQWHUIDFH�FDUG�LV�FRQWDLQHG�LQ�$SSHQGL[�$�DW
WKH�UHDU�RI�WKLV�PDQXDO��

7KH�LQIRUPDWLRQ�DERXW�WKH�,(((�����LQWHUIDFH�EXV�SUHVHQWHG�LQ�WKLV
PDQXDO�LV�JHQHUDO�LQ�QDWXUH��)RU�FRPSOHWH�DQG�VSHFLILF�LQIRUPDWLRQ��UH�
IHU�WR�WKH�$16,�,(((�6WG����������GRFXPHQW�HQWLWOHG�§,(((�6WDQG�
DUG�'LJLWDO�,QWHUIDFH�IRU�3URJUDPPDEOH�,QVWUXPHQWDWLRQ�¨�7KLV�GRFX�
PHQW�SUHFLVHO\�GHILQHV�WKH�VHW�RI�GHGLFDWHG�KDUGZDUH�VLJQDO�OLQHV�
LQWHUIDFH�IXQFWLRQV��SURWRFROV��DQG�PHVVDJHV�IRU�WKH�LQWHUIDFH�EXV�

,Q�VHYHUDO�FKDSWHUV��HVSHFLDOO\�&KDSWHU����FRPSXWHU�SURJUDPV�WKDW�LO�
OXVWUDWH�XVH�RI�YDULRXV�FRPPDQGV�DUH�XVHG��6RPH�RI�WKHVH�SURJUDPV
FDQ�EH�REWDLQHG�RQ�GLVNHWWH�E\�FRQWDFWLQJ�$15,768�&XVWRPHU�6HUYLFH
DW��������������

5HODWLRQVKLS
RI�7KLV�0DQ�
XDO�WR�2WKHU
���%�91$
0DQXDOV

7KLV�PDQXDO�LV�LQWHQGHG�WR�EH�XVHG�LQ�FRQMXQFWLRQ
ZLWK�WKH����%�9HFWRU�1HWZRUN�$QDO\]HU�6\VWHP�2S�
HUDWLRQ�0DQXDO��5HIHU�WR�WKDW�PDQXDO�IRU�JHQHUDO�LQ�
IRUPDWLRQ�DERXW�WKH����%�91$��LQFOXGLQJ
HTXLSPHQW�VHW�XS�DQG�PDQXDO�PRGH�RSHUDWLQJ�LQ�
VWUXFWLRQV��&KDSWHU���RI�WKDW�PDQXDO�OLVWV�DQG�GH�

���%�*3,%�30 ���



VFULEHV�DOO����%�91$�GRFXPHQWDWLRQ�VHW�PDQXDOV�
LQFOXGLQJ�WHVW�VHW�DQG�VRIWZDUH�PDQXDOV�

+RZ�WR�8VH
7KLV�0DQXDO

2QO\�LQIRUPDWLRQ�SHUWLQHQW�WR����%�91$�*3,%�SUR�
JUDPPLQJ�LV�SURYLGHG�LQ�WKLV�PDQXDO��)DPLOLDULW\
ZLWK�PDQXDO��IURQW�SDQHO��RSHUDWLRQ�RI�WKH����%
91$�LV�DVVXPHG��6\VWHP�RSHUDWLQJ�GHWDLOV�DUH
JLYHQ�LQ�WKLV�PDQXDO�RQO\�LI�WKH\�DUH�XQLTXH�WR�WKH
*3,%�RSHUDWLQJ�PRGH��RU�DUH�GLIIHUHQW�WKDQ�ZKHQ�RS�
HUDWHG�LQ�WKH�QRUPDO�PDQXDO�PRGH�

7KLV�FKDSWHU�GHVFULEHV�WKH�PDQXDO�DQG�FRQWDLQV�D
EULHI�GHVFULSWLRQ�RI�WKH�*3,%�KDUGZDUH�DQG�WKH
*3,%�GDWD�WUDQVIHU�DQG�FRQWURO�IXQFWLRQV��,I�\RX�DUH
DOUHDG\�IDPLOLDU�ZLWK�WKLV�PDWHULDO��WKLV�VHFWLRQ
PD\�EH�VNLSSHG��7KH�UHPDLQGHU�RI�WKH�PDQXDO�LV�RU�
JDQL]HG�DV�IROORZV�

&KDSWHU���¦�,QWURGXFWLRQ�WR�*3,%�3URJUDPPLQJ�IRU
WKH����%�91$�¦�FRQWDLQV�D�EULHI�LQWURGXFWLRQ�WR
*3,%�SURJUDPPLQJ�WHFKQLTXHV�DQG�GHVFULEHV�SURFH�
GXUHV�WR�EH�XVHG�ZKHQ�SUHSDULQJ�*3,%�SURJUDPV�IRU
WKH����%�91$��,I�\RX�DUH�DOUHDG\�IDPLOLDU�ZLWK�WKLV
PDWHULDO��WKLV�VHFWLRQ�PD\�EH�VNLSSHG�

&KDSWHUV�������DQG��¦�GHVFULEH�WKH����%�*3,%�FRP�
PDQGV�XVHG�IRU�%DVLF�)URQW�3DQHO�)XQFWLRQV��&DOL�
EUDWLRQ�)XQFWLRQV�DQG�$GYDQFHG
3URJUDPPLQJ�*3,%�8QLTXH�)XQFWLRQV��UHVSHFWLYHO\�
7KH�SURJUDPPLQJ�LQIRUPDWLRQ�DQG�WDEOHV�FRQWDLQ�
LQJ�WKH�FRPPDQG�GHVFULSWLRQV�DUH�JURXSHG�E\�IXQF�
WLRQ�LQ�WKHVH�VHFWLRQV��8VH�WKLV�LQIRUPDWLRQ�DV�D
WXWRULDO�DQG�IRU�UHIHUHQFH�ZKHQ�SUHSDULQJ�SURJUDPV�

7KH�)XQFWLRQDO�,QGH[�2I�&RPPDQGV�¦�OLVWV�WKH
���%�*3,%�FRPPDQGV�E\�IXQFWLRQ�DQG�UHIHUHQFHV
WKH�SDUDJUDSK�DQG�SDJH�QXPEHU�ZKHUH�WKH�GHVFULS�
WLRQV�IRU�WKDW�JURXS�RI�FRPPDQGV�DUH�ORFDWHG�LQ
&KDSWHUV���WKUX���

���%�*3,%�4XLFN�5HIHUHQFH�*XLGH�¦�7KLV�VHSD�
UDWHO\�ERXQG�GRFXPHQW�LV�ORFDWHG�EHKLQG�WKH�ODVW
VHFWLRQ�WDE�RI�WKLV�PDQXDO��,W�OLVWV�WKH����%�*3,%
FRPPDQGV�DOSKDEHWLFDOO\�DQG�UHIHUHQFHV�WKH�ORFD�
WLRQ�LQ�&KDSWHUV���WKUX���RI�WKLV�PDQXDO�ZKHUH�LQIRU�
PDWLRQ�IRU�HDFK�FRPPDQG�LV�ORFDWHG��7KH�OLVWLQJ�LQ
WKLV�JXLGH�IRU�HDFK�FRPPDQG�LQFOXGHV�D�EULHI�GH�
VFULSWLRQ�RI�WKH�FRPPDQG�IXQFWLRQ�DQG�DVVRFLDWHG
SDUDPHWHUV��8VH�WKLV�JXLGH�DV�D�TXLFN�UHIHUHQFH
ZKHQ�SUHSDULQJ�SURJUDPV�

*(1(5$/�*3,%�
,1)250$7,21 ,1752'8&7,21
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&RPPDQG
&DWHJRULHV
8VHG�LQ�7KLV
0DQXDO

7KH����%�91$�*3,%�LQWHUIDFH�UHVSRQGV�WR�PRUH
WKDQ�����FRPPDQGV�WR�LPSOHPHQW�WKH�VHW�RI����%
QHWZRUN�DQDO\]HU�IXQFWLRQV��)RU�GHVFULSWLYH�SXU�
SRVHV��WKHVH�FRPPDQGV�DUH�RUJDQL]HG�LQWR�WKH�IRO�
ORZLQJ�IXQFWLRQDO�FODVVLILFDWLRQV�

%DVLF�)URQW�3DQHO�)XQFWLRQV
7KHVH�FRPPDQGV�SURGXFH�EDVLF����%�91$�PHDVXUH�
PHQW�RSHUDWLRQV�LGHQWLFDO�WR�WKRVH�SURGXFHG�E\�WKH
FRUUHVSRQGLQJ�NH\�IXQFWLRQV�RQ�WKH����%�IURQW
SDQHO��7KHVH�FRPPDQGV�DUH�GHVFULEHG�LQ�&KDSWHU���

&DOLEUDWLRQ�)XQFWLRQV
7KH�VHW�RI�FDOLEUDWLRQ�FRPPDQGV�FDQ�EH�XVHG�WR�VHW
XS�WKH�FDOLEUDWLRQ�SDUDPHWHUV�XQGHU�SURJUDP�FRQ�
WURO�DQG�WR�JXLGH�DQ�RSHUDWRU�WKURXJK�WKH����%
91$�FDOLEUDWLRQ�SURFHVV��7KHVH�FRPPDQGV�DUH�GH�
VFULEHG�LQ�&KDSWHU���

*3,%�8QLTXH�)XQFWLRQV
7KHVH�FRPPDQGV�SURGXFH����%�91$�RSHUDWLRQV
WKDW�DUH�XQLTXH�WR�WKH�*3,%�PRGH�RI�RSHUDWLRQ�RU
DUH�RSHUDWLRQV�WKDW�DUH�EHVW�GRQH�XVLQJ�FRPSXWHU
FRQWURO�RI�WKH�V\VWHP��7KH\�DUH�GHVFULEHG�LQ
&KDSWHU���

��� DESCRIPTION OF THE
IEEE-488 (IEC-625)
INTERFACE BUS

7KH�,(((�����*HQHUDO�3XUSRVH�,QWHUIDFH�%XV��*3,%��LV�DQ�LQVWUXPHQ�
WDWLRQ�LQWHUIDFH�IRU�LQWHJUDWLQJ�LQVWUXPHQWV��FRPSXWHUV��DQG�RWKHU�FRQ�
WUROOHUV�LQWR�V\VWHPV��7KH�EXV�XVHV����VLJQDO�OLQHV�WR�HIIHFW�WUDQVIHU�RI
GDWD�DQG�FRPPDQGV�WR�DOO�LQVWUXPHQWV�FRQQHFWHG�RQ�WKH�EXV�

1R�PRUH�WKDQ����LQVWUXPHQWV�PD\�EH�FRQQHFWHG�WR�WKH�LQWHUIDFH�EXV
�KRZHYHU��D�V\VWHP�PD\�FRQWDLQ�PRUH�WKDQ�RQH�LQWHUIDFH�EXV���7KH
PD[LPXP�WRWDO�DFFXPXODWLYH�FDEOH�OHQJWK�IRU�RQH�LQWHUIDFH�EXV�PD\
QRW�H[FHHG�WZLFH�WKH�QXPEHU�RI�LQVWUXPHQWV�FRQQHFWHG��LQ�PHWHUV����RU
���PHWHUV¦ZKLFKHYHU�LV�OHVV�

7KH�LQVWUXPHQWV�RQ�WKH�EXV�DUH�FRQQHFWHG�LQ�SDUDOOHO��DV�VKRZQ�LQ
)LJXUH������(LJKW�RI�WKH�VLJQDO�OLQHV��',2��WKUX�',2���DUH�XVHG�IRU
WKH�WUDQVIHU�RI�GDWD�DQG�RWKHU�PHVVDJHV�LQ�D�E\WH�VHULDO��ELW�SDUDOOHO
IRUP��7KH�UHPDLQLQJ�HLJKW�OLQHV�DUH�XVHG�IRU�FRPPXQLFDWLRQV�WLPLQJ
�KDQGVKDNH���FRQWURO��DQG�VWDWXV�LQIRUPDWLRQ��'DWD�DUH�WUDQVPLWWHG�RQ
WKH�HLJKW�*3,%�GDWD�OLQHV�DV�D�VHULHV�RI�HLJKW�ELW�FKDUDFWHUV��UHIHUUHG
WR�DV�E\WHV�

'DWD�WUDQVIHU�LV�E\�PHDQV�RI�DQ�LQWHUORFNHG�KDQGVKDNH�WHFKQLTXH
�)LJXUH�������7KLV�WHFKQLTXH�SHUPLWV�DV\QFKURQRXV�FRPPXQLFDWLRQV
RYHU�D�ZLGH�UDQJH�RI�GDWD�UDWHV��7KH�IROORZLQJ�SDUDJUDSKV�SURYLGH�DQ
RYHUYLHZ�RI�WKH�GDWD��DQG�KDQGVKDNH�EXVHV��DQG�GHVFULEH�KRZ�WKHVH
EXVHV�LQWHUIDFH�ZLWK�WKH����%�91$�

*(1(5$/�*3,%� '(6&5,37,21�2)�7+(�,(((����
,1)250$7,21 �,(&������,17(5)$&(�%86
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HANDSHAKE Lines
(3 signal lines)

(5 signal lines)

(e.g. EXTERNAL
COMPUTER)

(e.g. 360B VNA)

DATA LINES

Data Byte
Transfer Control

Data Bus

General Interface
Management

IEEE-488 BUS (16 Lines)

DEVICE D

Only able to talk

DEVICE C

Only able to listen

DEVICE B

Able to talk 
and listen

DEVICE A

Able to talk, listen,
and control

(8 signal lines)

Note:

Management 
CONTROL Lines

The configuration shown in this diagram depicts an 
external computer connected via GPIB to a 360B VNA 
and other microwave instruments. The second dedicated 
GPIB that is part of the 360B VNA is not shown (refer to 
Figure 2-1 in the next section).

(e.g. OTHER 
INSTRUMENT**)

(e.g. OTHER 
INSTRUMENT**)

DATA INPUT/OUTPUT,
DIO 1 thru DIO 8

DAV
NRFD*
NDAC*

IFC
ATN
SRQ
REN
EOI

- DATA VALID
- NOT READY FOR DATA*
- NOT DATA ACCEPTED*

- INTERFACE CLEAR
- ATTENTION
- SERVICE REQUEST
- REMOTE ENABLE
- END OR INDENTIFY

NEGATION IS
REPRESENTED
BY LOW STATE ON
THESE TWO LINES 

**IF USED

*

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

7KH�,(((�����LQWHUIDFH�EXV�KDUGZDUH�LPSOHPHQWD�
WLRQ�LV�PDGH�XS�RI����VLJQDO�OLQHV�WKDW�FRPSULVH
WKUHH�IXQFWLRQDO�JURXSV��)LJXUH������

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

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

'DWD�%\WH
7UDQVIHU
&RQWURO�%XV
'HVFULSWLRQ

&RQWURO�RI�LQIRUPDWLRQ�WUDQVIHU�RQ�WKH�*3,%�GDWD
%XV�LV�DFFRPSOLVKHG�E\�D�WHFKQLTXH�FDOOHG�WKH
§WKUHH�ZLUH�KDQGVKDNH¨��ZKLFK�LQYROYHV�WKH�WKUHH
VLJQDO�OLQHV�RI�WKH�'DWD�%\WH�7UDQVIHU�&RQWURO�%XV�
7KLV�WHFKQLTXH�LV�GHVFULEHG�EULHIO\�EHORZ�DQG�LV�GH�
SLFWHG�LQ�)LJXUH������)RU�IXUWKHU�LQIRUPDWLRQ��UHIHU
WR�WKH�$16,�,(((�6WG����������GRFXPHQW�

'$9��'DWD�9DOLG�
7KLV�OLQH�JRHV�758(��DUURZ����ZKHQ�WKH�WDONHU�KDV
����VHQVHG�WKDW�15)'�LV�)$/6(������SODFHG�D�E\WH�RI
GDWD�RQ�WKH�EXV��DQG�����ZDLWHG�DQ�DSSURSULDWH
OHQJWK�RI�WLPH�IRU�WKH�GDWD�WR�VHWWOH�

15)'��1RW�5HDG\�)RU�'DWD��
7KLV�OLQH�JRHV�758(��DUURZ����ZKHQ�D�OLVWHQHU�LQGL�
FDWHV�WKDW�YDOLG�GDWD�KDV�QRW�\HW�EHHQ�DFFHSWHG��7KH
WLPH�EHWZHHQ�WKH�HYHQWV�VKRZQ�E\�DUURZV���DQG���LV
YDULDEOH�DQG�GHSHQGV�XSRQ�WKH�VSHHG�ZLWK�ZKLFK�D
OLVWHQHU�FDQ�DFFHSW�WKH�LQIRUPDWLRQ�

Bus Type
Signal Line

Name
Function

Data Bus DIO1–DIO8 Data Input/Output, 1 thru 8

Data Byte
Transfer and
Control

DAV
NRFD
NDAC

Data Available
Not Ready For Data
Not Data Accepted

General 
Interface Control

ATN
IFC
SRQ
REN
EOI

Attention
Interface  Clear
Service Request
Remote Enable
End Or Identify

7DEOH����� ,QWHUIDFH�%XV�6LJQDO�/LQH�'HVLJQDWLRQV
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1'$&��1RW�'DWD�$FFHSWHG��
7KLV�OLQH�JRHV�)$/6(�WR�LQGLFDWH�WKDW�D�OLVWHQHU�KDV
DFFHSWHG�WKH�FXUUHQW�GDWD�E\WH�IRU�LQWHUQDO�SURFHVV�
LQJ��:KHQ�WKH�GDWD�E\WH�KDV�EHHQ�DFFHSWHG��WKH�OLV�
WHQHU�UHOHDVHV�LWV�KROG�RQ�1'$&�DQG�DOORZV�WKH�OLQH
WR�JR�)$/6(��+RZHYHU��VLQFH�WKH�*3,%�LV�FRQ�
VWUXFWHG�LQ�D�ZLUHG�25�FRQILJXUDWLRQ��1'$&�ZLOO
QRW�JR�)$/6(�XQWLO�DOO�OLVWHQHUV�SDUWLFLSDWLQJ�LQ�WKH
LQWHUFKDQJH�KDYH�DOVR�UHOHDVHG�WKH�OLQH��$V�VKRZQ
E\�DUURZ����ZKHQ�1'$&�JRHV�)$/6(��'$9�IROORZV
VXLW�D�VKRUW�WLPH�ODWHU��7KH�)$/6(�VWDWH�RI�'$9�LQ�
GLFDWHV�WKDW�YDOLG�GDWD�KDV�EHHQ�UHPRYHG��FRQVH�
TXHQWO\��1'$&�JRHV�/2:�LQ�SUHSDUDWLRQ�IRU�WKH
QH[W�GDWD�LQWHUFKDQJH��DUURZ����

$UURZ���VKRZV�WKH�QH[W�DFWLRQ�LQ�WLPH��15)'�JRLQJ
)$/6(�DIWHU�1'$&�KDV�UHWXUQHG�758(��7KH
)$/6(�VWDWH�RI�15)'�LQGLFDWHV�WKDW�DOO�OLVWHQHUV
DUH�UHDG\�IRU�WKH�QH[W�LQIRUPDWLRQ�LQWHUFKDQJH��7KH
WLPH�EHWZHHQ�WKHVH�ODVW�WZR�HYHQWV�LV�YDULDEOH�DQG
GHSHQGV�RQ�KRZ�ORQJ�LW�WDNHV�D�OLVWHQHU�WR�SURFHVV
WKH�GDWD�E\WH��,Q�VXPPDWLRQ��WKH�ZLUHG�25�FRQVWUXF�
WLRQ�IRUFHV�D�WDONHU�WR�ZDLW�IRU�WKH�VORZHVW�LQVWUX�
PHQW�WR�DFFHSW�WKH�FXUUHQW�GDWD�E\WH�EHIRUH�SODFLQJ
D�QHZ�GDWD�E\WH�RQ�WKH�EXV�

DAV

NRFD

NDAC

FALSE (0/HIGH)

TRUE (1/LOW)

FALSE (0/HIGH)

FALSE (0/HIGH)

TRUE (1/LOW)

TRUE (1/LOW)

5

3

2

1

4

)LJXUH����� �7\SLFDO�*3,%�+DQGVKDNH�2SHUDWLRQ
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,(((�����
,QWHUIDFH�
)XQFWLRQV
DQG�3URWR�
FROV

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

6SHFLILF�LQVWUXPHQWV��VXFK�DV�WKH����%�91$��DUH
LPSOHPHQWHG�XVLQJ�RQO\�D�SRUWLRQ��RU�VXEVHW��RI�WKH
WRWDO�VHW�RI�LQWHUIDFH�IXQFWLRQV�GHILQHG�E\�WKH�VWDQG�
DUG��7DEOH�����OLVWV�WKH�IXQFWLRQDO�VXEVHW�VXSSRUWHG
E\�WKH����%�91$�

Function
Identifier

Function 360B Capability

AH1 Acceptor 
Handshake

Complete Capability

SH1 Source
Handshake

Complete Capability

T6 Talker No Talk Only (TON)

TE0 Talker  With
Address Only

No Capability

L4 Listener No Listen Only (LON)

LE0 Listener With
Address Only

No Capability

C0 Controller No Capability

SR1 Service Request Complete Capability

RL1 Remote/Local Complete Capability

PP1 Parallel Poll Complete Capability

DC1 Device Clear Complete Capability

DT1 Device Trigger Complete Capability

7DEOH����� ���%�91$�*3,%�,QWHUIDFH�)XQFWLRQ�6XEVHW�&DSDELOLW\
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,(((����
0HVVDJH
7\SHV

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

,(((�,QWHUIDFH�)XQFWLRQ�0HVVDJHV�
7KHVH�PHVVDJHV�DUH�VHQW�RQ�WKH�GDWD�OLQHV�DQG�LQWHU�
IDFH�PDQDJHPHQW�OLQHV�WR�FRQWURO�WKH�VWDWH�RI�WKH�LQ�
WHUIDFH�DQG�WKH�PDQQHU�LQ�ZKLFK�LW�UHVSRQGV�WR
FRPPDQGV��7KHVH�PHVVDJHV�DUH�XVHG�WR�PDLQWDLQ
FRQWURO�RI�WKH�LQWHUIDFH��7KH�XVHU�JHQHUDOO\�KDV�FRQ�
WURO�RYHU�WKHVH�VLJQDOV��KRZHYHU��WKH�H[WHQW�RI�XVHU
FRQWURO�LV�LPSOHPHQWDWLRQ�GHSHQGHQW�DQG�YDULHV
ZLWK�WKH�VSHFLILF�KDUGZDUH�DQG�VRIWZDUH�XVHG�ZLWK
WKH�H[WHUQDO�FRQWUROOHU�

3URGXFW�6SHFLILF�&RPPDQGV�
7KHVH�FRPPDQGV�DUH�PQHPRQLF�FRGHV�VHQW�E\�WKH
H[WHUQDO�FRPSXWHU�WR�WKH����%�91$�WR�FRQWURO�WKH
VHWXS�DQG�PHDVXUHPHQW�RSHUDWLRQV�RI�WKH����%
91$��7KH�IXQFWLRQ�DQG�FRQWHQWV�RI�WKHVH�FRPPDQGV
DUH�QRW�VSHFLILHG�E\�WKH�,(((�����VWDQGDUG��7KH\
DUH�XQLTXH�DQG�VSHFLILF�WR�WKH�$15,768����%�91$
DQG�DUH�GHVFULEHG�LQ�&KDSWHUV�������DQG���RI�WKLV
PDQXDO�

7KHVH�FRPPDQGV��DOVR�UHIHUUHG�WR�DV�§���%�*3,%
FRPPDQGV¨��DUH�WUDQVPLWWHG�RYHU�WKH�GDWD�EXV�RI
WKH�*3,%�LQWHUIDFH�WR�WKH����%�91$�LQ�WKH�IRUP�RI
$6&,,�VWULQJV�FRQWDLQLQJ�RQH�RU�PRUH�FRGHV��7KH\
DUH�GHFRGHG�E\�WKH�LQWHUQDO����%�91$�FRQWUROOHU
DQG�FDXVH�WKH�YDULRXV�PHDVXUHPHQW�IXQFWLRQV�RI�WKH
V\VWHP�WR�EH�SHUIRUPHG���7KH����%�91$�*3,%�LQWHU�
IDFH�GRHV�QRW�GHFRGH�WKHVH�FRPPDQGV��LW�RQO\�DFWV�DV
WKH�WUDQVPLVVLRQ�FKDQQHO�WR�WKH�LQWHUQDO�FRQWUROOHU��

'DWD�DQG�,QVWUXPHQW�6WDWXV�0HVVDJHV
7KHVH�PHVVDJHV�DUH�VHQW�E\�WKH����%�91$�WR�WKH�H[�
WHUQDO�FRPSXWHU�YLD�WKH�*3,%��7KH\�FRQWDLQ��PHDV�
XUHPHQW�GDWD��VHWXS�LQIRUPDWLRQ��RU�V\VWHP�VWDWXV
LQIRUPDWLRQ�WKDW�WKH����%�91$�WUDQVPLWV�RYHU�WKH
GDWD�EXV�LQ�UHVSRQVH�WR�VSHFLILF�FRPPDQGV�IURP�WKH
H[WHUQDO�FRPSXWHU�UHTXHVWLQJ�WKH�GDWD��7KH�FRQ�
WHQWV�RI�WKHVH�PHVVDJHV�DUH�VSHFLILF�WR�WKH����%
91$��7KH\�PD\�EH�LQ�WKH�IRUP�RI�$6&,,�VWULQJV��RU
ELQDU\�GDWD�

,Q�VRPH�FDVHV�GDWD�PHVVDJHV�ZLOO�EH�WUDQVPLWWHG
IURP�WKH�H[WHUQDO�FRPSXWHU�WR�WKH����%�91$��)RU
H[DPSOH��PHVVDJHV�WR�ORDG�FDOLEUDWLRQ�GDWD�

*(1(5$/�*3,%� '(6&5,37,21�2)�7+(�,(((����
,1)250$7,21 �,(&������,17(5)$&(�%86

���� ���%�*3,%�30



$Q�654��VHUYLFH�UHTXHVW��LV�DQ�LQWHUIDFH�IXQFWLRQ
PHVVDJH�VHQW�IURP�WKH����%�91$�WR�WKH�H[WHUQDO
FRPSXWHU�WR�UHTXHVW�VHUYLFH�IURP�WKH�FRPSXWHU��XVX�
DOO\�GXH�WR�VRPH�SUHGHWHUPLQHG�V\VWHP�FRQGLWLRQ�RU
HUURU��7R�VHQG�WKLV�PHVVDJH��WKH����%�91$�VHWV�WKH
654�ELW�RI�WKH�*HQHUDO�,QWHUIDFH�0DQDJHPHQW�%XV
WUXH�DQG�WKHQ�VHQGV�D�VWDWXV�E\WH�RQ�WKH�GDWD�EXV
OLQHV�

$Q�654�LQWHUIDFH�IXQFWLRQ�PHVVDJH�LV�DOVR�VHQW�E\
WKH����%�91$�LQ�UHVSRQVH�WR�D�VHULDO�SROO�PHVVDJH
IURP�WKH�FRPSXWHU��RU�XSRQ�UHFHLYLQJ�HLWKHU�DQ�OEB
RU�OPB�FRPPDQG�IURP�WKH�FRPSXWHU��7KH�SURWRFROV
DVVRFLDWHG�ZLWK�WKH�654�IXQFWLRQV�DUH�GHILQHG�LQ
WKH�$16,�,(((�6WG����������GRFXPHQW��7KH����%
*3,%�FRPPDQGV�IRU�WKHVH�IXQFWLRQV�DORQJ�ZLWK�WKH
654�VWDWXV�E\WH�IRUPDW�LQIRUPDWLRQ�LV�FRQWDLQHG�LQ
3DUDJUDSK�����¦�654�6WDWXV�%\WHV��&RPPDQGV�¦
LQ�WKLV�PDQXDO�

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

7KH�,QWHUIDFH�)XQFWLRQ�0HVVDJHV�QRUPDOO\�DUH�VHQW
DXWRPDWLFDOO\�E\�WKH�*3,%�GULYHU�VRIWZDUH�LQ�UH�
VSRQVH�WR�LQYRFDWLRQ�RI�D�VRIWZDUH�IXQFWLRQ��)RU�H[�
DPSOH��WR�VHQG�WKH�SDC LQWHUIDFH�IXQFWLRQ�PHVVDJH�
RQH�ZRXOG�FDOO�WKH�ibc lr�IXQFWLRQ�RI�WKH�1DWLRQDO�,Q�
VWUXPHQWV�VRIWZDUH�GULYHU��2Q�WKH�RWKHU�KDQG��WKH
���%�*3,%�FRPPDQG RST�LV�VHQW�LQ�D�VWULQJ�PHVVDJH
WR�WKH�DGGUHVVHG�GHYLFH��H�J�����%�91$���,Q�WKH�FDVH
RI�WKH�1DWLRQDO�,QVWUXPHQWV�H[DPSOH��WKLV�ZRXOG�EH
GRQH�E\�XVLQJ�WKH�ibwrt�IXQFWLRQ�FDOO�

*(1(5$/�*3,%� '(6&5,37,21�2)�7+(�,(((����
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��� 360B VNA GPIB
OPERATION 

$OO�RI�WKH�IURQW�SDQHO�FRQWURO�IXQFWLRQV�RI�WKH����%�91$��H[FHSW�IRU
LINE ON/OFF,�DUH�FRQWUROODEOH�XVLQJ����%�*3,%�FRPPDQGV�VHQW�IURP
WKH�H[WHUQDO�FRPSXWHU��:KHQ�LQ�WKH�*3,%�RSHUDWLQJ�PRGH��WKH����%
91$�IXQFWLRQV�DV�ERWK�D�OLVWHQHU�DQG�D�WDONHU��7DEOH������

6HWWLQJ�'H�
IDXOW�*3,%
2SHUDWLQJ
3DUDPHWHUV

7KH����%�91$�*3,%�DGGUHVV�YDOXH�LV�VHW�WR���DW�WKH
IDFWRU\��7KLV�YDOXH�PD\�EH�FKDQJHG�YLD�WKH�GPIB
SETUP MENU �IURP�WKH�UTILITY MENU���UHIHU�WR
$SSHQGL[�����$���RI�WKH����%�9HFWRU�1HWZRUN�$QD�
O\]HU�6\VWHP�2SHUDWLRQ�0DQXDO��7KH�GDWD�GHOLPLW�
LQJ�WHUPLQDWRU�LV�VHW�DV�&5�/)�DW�WKH�IDFWRU\��7KLV
PD\�DOVR�EH�FKDQJHG�YLD�WKH�GPIB SETUP MENU�

5HVSRQVH�WR
*3,%�
,QWHUIDFH
)XQFWLRQ
0HVVDJHV

7DEOH�����OLVWV�WKH�VHW�RI�,(((¥����,QWHUIDFH�)XQF�
WLRQ�0HVVDJHV�WKDW�WKH����%�91$�ZLOO�UHFRJQL]H�
:LWK�WKH�H[FHSWLRQ�RI�WKH�DCL�DQG�SDC�PHVVDJHV�
WKHVH�PHVVDJHV�DIIHFW�RQO\�WKH�RSHUDWLRQ�RI�WKH����%
91$�*3,%�LQWHUIDFH��7KH�UHVSRQVH�RI�WKH����%
91$�*3,%�LQWHUIDFH�IRU�HDFK�PHVVDJH�LV�LQFOXGHG�LQ
7DEOH�����

,QWHUIDFH�IXQFWLRQ�PHVVDJHV�DUH�WUDQVPLWWHG�RQ�WKH
*3,%�GDWD�OLQHV�DQG�LQWHUIDFH�PDQDJHPHQW�OLQHV�DV
HLWKHU�XQDGGUHVVHG�RU�DGGUHVVHG�FRPPDQGV��7KH
PDQQHU�LQ�ZKLFK�WKHVH�PHVVDJHV�DUH�LQYRNHG�LQ�SUR�
JUDPV�LV�LPSOHPHQWDWLRQ�GHSHQGHQW��)RU�SURJUDP�
PLQJ�LQIRUPDWLRQ��UHIHU�WR�WKH�GRFXPHQWDWLRQ
LQFOXGHG�ZLWK�WKH�*3,%�,QWHUIDFH�IRU�WKH�H[WHUQDO
FRPSXWHU�XVHG�

���%�91$
5HVSRQVH�7R
*3,%�(UURU
&RQGLWLRQV

7KH�IROORZLQJ�SDUDJUDSKV�GHVFULEH�KRZ�WKH����%
91$�UHVSRQGV�WR�HUURU�FRQGLWLRQV�GXULQJ�WKH�*3,%
PRGH�RI�RSHUDWLRQ

6\QWD[�(UURU
7KH����%�EHHSV�DQG�VHQGV�D�6HUYLFH�5HTXHVW��654�
WR�WKH�H[WHUQDO�FRPSXWHU��LI�654V�DUH�HQDEOHG���7KH
���%�DOVR�LJQRUHV�DQ\�IXUWKHU�FRPPDQGV�XQWLO�LW�LV
SURJUDPPHG�WR�WDON�RU�EH�XQOLVWHQHG�

*(1(5$/�*3,%� ���%�91$�*3,%
,1)250$7,21 23(5$7,21�
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Interface 
Function 
Message

Message
Function

Addressed
Command

360B VNA Response

DCL 
SDC

Device Clear 
Selected
Device Clear

No
Yes

Resets the 360B to its default state.
Equivalent to the RST
command.

GTL Go To Local Yes Returns the 360B to local (control
panel) control.

GET Group
Execute
Trigger

Yes Executes a string of commands
defined by the DEF...END
mnemonics.

NOTE 
The GET command is
buffered and executed in-
line with other commands.

IFC Interface
Clear

No Stops the 360B GPIB from
talking/listening.

LLO Local Lockout No Disables the control panel RETURN
TO LOCAL key

REN Remote
Enable

No Places the 360B in remote when
addressed to listen

SPE Serial Poll
Enable

No Outputs the binary status byte

SPD Serial Poll
Disable

No Disables the serial poll function

PPC Parallel Poll
Configure

Yes Sets the assigned bus line to reflect
its SRQ status

PPE Parallel Poll
Enable

Yes Enables the 360B for parallel poll
operation

PPU Parallel Poll
Unconfigure

No Cancels any previous parallel poll
configurations

PPD Parallel Poll
Disable

Yes Disables the parallel polling function

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

7DEOH����� ���%�91$�5HVSRQVH�WR�,(((�����,QWHUIDFH�)XQFWLRQ�0HVVDJHV
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3DUDPHWHU�2XW�2I�5DQJH�(UURU�
8SRQ�GHWHFWLQJ�WKLV�FRQGLWLRQ��WKH����%�PRYHV�WKH
FXUVRU�DGMDFHQW�WR�WKH�HUURQHRXV�HQWU\��EHHSV��DQG
GLVSOD\V�WKH�HQWU\�LQ�UHG��,W�DOVR�VHQGV�DQ�654��LI
HQDEOHG��WR�WKH�H[WHUQDO�FRPSXWHU��7KH�HUURU�LV
FOHDUHG�XSRQ�H[HFXWLRQ�RI�WKH�QH[W�LQVWUXFWLRQ�

$FWLRQ�5HTXHVWHG�1RW�3RVVLEOH�
7KH����%�VHQGV�DQ�654��LI�HQDEOHG��WR�WKH�H[WHUQDO
FRPSXWHU�DQG�LJQRUHV�WKH�FRPPDQG�

*(1(5$/�*3,%� ���%�91$�*3,%
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7DEOH�RI�&RQWHQWV

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

��� (48,30(17�$1'�&21),*85$7,21 ������������������ ���

��� ���%�*3,%�352*5$00,1*�%$6,&6 ��������������������� ���

��� 7<3,&$/�*3,%�352*5$0�6758&785(��������������� ���

&KDSWHU��
,QWURGXFWLRQ�WR�*3,%�
3URJUDPPLQJ
IRU�WKH����%�91$



&KDSWHU��
,QWURGXFWLRQ�WR�*3,%�
3URJUDPPLQJ
IRU�WKH����%�91$

��� INTRODUCTION 7KLV�FKDSWHU�FRQWDLQV�D�EULHI�LQWURGXFWLRQ�WR�*3,%�SURJUDPPLQJ�WHFK�
QLTXHV�DQG�GHVFULEHV�SURFHGXUHV�WR�EH�XVHG�ZKHQ�SUHSDULQJ�*3,%�SUR�
JUDPV�IRU�WKH����%�91$��,W�LQFOXGHV�LQIRUPDWLRQ�DERXW�HTXLSPHQW�UH�
TXLUHPHQWV�DQG�FRQILJXUDWLRQ�IRU�*3,%�FRQWURO�RI�WKH����%�91$�����%
*3,%�FRPPDQG�V\QWD[��DQG�SURJUDPPLQJ�WLSV��([DPSOH�SURJUDPV�DUH
SURYLGHG�WKDW�IDPLOLDUL]H�WKH�XVHU�ZLWK�WKH�PRVW�IUHTXHQWO\�XVHG����%
*3,%�FRPPDQGV�

)DPLOLDULW\�ZLWK�PDQXDO��IURQW�SDQHO��RSHUDWLRQ�RI�WKH����%�LV�DV�
VXPHG���7KURXJKRXW�WKLV�VHFWLRQ��WKH����%�91$�LV�UHIHUUHG�WR�VLPSO\
DV�§���%¨���$�FRPSOHWH�GHVFULSWLRQ�RI�IURQW�SDQHO�RSHUDWLRQ�LV�FRQWDLQHG
LQ�WKH����%�9HFWRU�1HWZRUN�$QDO\]HU�6\VWHP�2SHUDWLRQ�0DQXDO��

��� EQUIPMENT AND
CONFIGURATION

7KH�SURJUDPPLQJ�H[DPSOHV�FRQWDLQHG�LQ�WKLV�WXWRULDO�DVVXPH�WKDW�WKH
HTXLSPHQW�OLVWHG�EHORZ�LV�SUHVHQW�DQG�FRQILJXUHG�DV�GHVFULEHG�

5HTXLUHG
(TXLSPHQW

7KH�IROORZLQJ�HTXLSPHQW�UHSUHVHQWV�D�PLQLPXP
*3,%�FRQWUROODEOH����%�91$�V\VWHP�

�� $����%�9HFWRU�1HWZRUN�$QDO\]HU�FRQVLVWLQJ�RI�

$����%�1HWZRUN�$QDO\]HU�XQLW

$���;;$�6HULHV�7HVW�6HW

$�FRPSDWLEOH�$15,768�6LJQDO�6RXUFH
����66;;����;;%����;;%��HWF�

�� $�FRPSXWHU�FRQWUROOHU�WKDW�VXSSRUWV�WKH
,(((�����*3,%�VWDQGDUG��7KH�H[DPSOHV�LQ�WKLV
VHFWLRQ�DGGUHVV�WKH�IROORZLQJ�WZR�FRPSXWHU�W\SHV�

,%0�;7��$7��DQG�36���FRPSDWLEOHV

+HZOHWW�3DFNDUG������DQG�9HFWUD�VHULHV

����*3,%�30 ���



�� $Q�,(((�����*3,%�LQWHUIDFH��EXLOW�LQ��RU�DGG�LQ
SHULSKHUDO�FDUG��ZLWK�DSSURSULDWH�GULYHU�VRIW�
ZDUH��7KH�1DWLRQDO�,QVWUXPHQWV�*3,%�3&,,�,,$
,(((�����LQWHUIDFH�FDUG�LV�DVVXPHG�IRU�DOO�,%0
FRPSDWLEOH�FRPSXWHUV���,QIRUPDWLRQ�DQG�LQVWUXF�
WLRQV�IRU�LQVWDOOLQJ�WKH�1DWLRQDO�,QVWUXPHQWV
*3,%�3&,,�,,$�,(((�����LQWHUIDFH�FDUG�LV�FRQ�
WDLQHG�LQ�$SSHQGL[�$�DW�WKH�UHDU�RI�WKLV�PDQXDO��

�� $SSURSULDWH�VRIWZDUH�

0LFURVRIW�4XLFN%$6,&��YHUVLRQ������RU�ODWHU��

0LFURVRIW�§&¨��YHUVLRQ�����RU�ODWHU��RU�

+3�%$6,&��YHUVLRQ�����RU�ODWHU��IRU�
+3�FRPSXWHUV��

$Q\�RWKHU�SURJUDPPLQJ�ODQJXDJH�WKDW�VXS�
SRUWV�WKH�1DWLRQDO�,QVWUXPHQWV�*3,%�3&,,�,,$
,(((�����LQWHUIDFH�FDUG��3DVFDO��)RUWUDQ��HWF��

�� $�*3,%�FDEOH��SUHIHUDEO\���PHWHUV�ORQJ��

&RQILJXUDWLRQ &RQILJXUH�WKH����%�DV�VKRZQ�LQ�)LJXUH������$SSO\
SRZHU�WR�WKH����%�DQG�DOORZ�WKH�V\VWHP�VRIWZDUH�WR
ORDG�IURP�GLVN��2QFH�WKH�VRIWZDUH�KDV�ILQLVKHG�ORDG�
LQJ��WKH����%�LV�UHDG\�WR�EH�UHPRWHO\�FRQWUROOHG�YLD
WKH�*3,%��,W�LV�LPSRUWDQW�WR�QRWH�WKDW�WKH����%�ZLOO
QRW�UHVSRQG�WR�*3,%�FRPPDQGV�XQWLO�WKH����%�V\V�
WHP�VRIWZDUH�KDV�EHHQ�ORDGHG�

,I�QRW�SUHYLRXVO\�GRQH��FRQQHFW�D�*3,%�FDEOH�IURP
WKH�FRPSXWHU�FRQWUROOHU�WR�WKH�§360 GPIB¨�FRQQHFWRU
RQ�WKH�UHDU�SDQHO�RI�WKH����%�1HWZRUN�$QDO\]HU�

127(
7KH����%�1HWZRUN�$QDO\]HU�KDV�WZR�*3,%
EXVHV��WKH�§360 GPIB¨�WKDW�FRQQHFWV�WKH
���%�1HWZRUN�$QDO\]HU�XQLW�WR�WKH�FRP�
SXWHU�FRQWUROOHU�DQG�WKH�“SYSTEM
CONTROL”�EXV��ZKLFK�FRQQHFWV�WR�WKH�VLJQDO
VRXUFH�V��DQG�D�V\VWHP�SORWWHU¦LI�XVHG��

$SSO\�SRZHU�WR�WKH�FRPSXWHU�FRQWUROOHU�DQG�ORDG�WKH
DSSURSULDWH�SURJUDPPLQJ�ODQJXDJH�VRIWZDUH��4XLFN�
%$6,&��§&¨��RU�+3�%$6,&���7KLV�WXWRULDO�FRQWDLQV
SURJUDPPLQJ�H[DPSOHV�ZULWWHQ�LQ�HDFK�RI�WKHVH
WKUHH�ODQJXDJHV��DV�H[SODLQHG�LQ�SDUDJUDSK�����

,1752'8&7,21�72�*3,%� (48,30(17�$1'
352*5$00,1*�)25�7+(����%�91$ &21),*85$7,21
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'HIDXOW�*3,%
2SHUDWLQJ
3DUDPHWHUV

7KH�GHIDXOW�*3,%�DGGUHVV�IRU�WKH����%�LV�����DQG
WKH�GHIDXOW�GDWD�GHOLPLWLQJ�WHUPLQDWRU�LV�&5�/)�
7KH�GHIDXOW�YDOXHV�IRU�WKHVH�*3,%�RSHUDWLQJ�SDUDPH�
WHUV�PD\�EH�FKDQJHG�YLD�WKH�GPIB SETUP MENU
�IURP�WKH�UTILITY MENU���UHIHU�WR�$SSHQGL[����$��
RI�WKH����%�9HFWRU�1HWZRUN�$QDO\]HU�6\VWHP�2SHUD�
WLRQ�0DQXDO�

"360 GPIB"
CONNECTOR

IEEE-488
GPIB

361XA/
362XA

SERIES
TESTSET

RF
INPUT

RF
OUTPUT

EXTERNAL COMPUTER/CONTROLLER

DUT

"SOURCE CONTROL
SYSTEM BUS"

CONNECTOR**

EXT FM
∅ LOCK
OUTPUT*

PHASE
LOCK
INPUT*

PORT 1

SIGNAL SOURCE
(36SSXX (or 66XXB/67XXB) Series)

360B VECTOR
NETWORK ANALYZER

 * NOT USED IF SIGNAL SOURCE IS 67XXB SERIES
   (REFER TO 360B VNA OPERATION MANUAL).
** DEDICATED GPIB FOR 360 SYSTEM USE.

SIGNAL
BUS

CONTROL
BUS

PORT 2

)LJXUH����� 0LQLPXP����%�91$�&RQILJXUDWLRQ�ZLWK�*3,%�&RQWURO

,1752'8&7,21�72�*3,%� (48,30(17�$1'
352*5$00,1*�)25�7+(����%�91$ &21),*85$7,21
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��� 360B GPIB
PROGRAMMING BASICS

,Q�WKH�§UHPRWH¨�PRGH�RI�RSHUDWLRQ��WKH����%�LV�FRQWUROOHG�XVLQJ�,(((�
����3URGXFW�6SHFLILF�&RPPDQGV�DQG�,QWHUIDFH�)XQFWLRQ�0HVVDJHV��7KH
3URGXFW�6SHFLILF�&RPPDQGV�DUH�D�VHW�RI�SUH�GHILQHG�PQHPRQLFV�WKDW
DUH�XQLTXH�WR�WKH�$15,768�0RGHO����%�9HFWRU�1HWZRUN�$QDO\]HU���5H�
IHU�WR�&KDSWHU���IRU�IXUWKHU�LQIRUPDWLRQ���,Q�WKLV�PDQXDO��WKH\�DUH�UH�
IHUUHG�WR�DV�§���%�*3,%�FRPPDQGV¨�RU�VLPSO\�§FRPPDQGV¨�

7KHVH�FRPPDQGV�PD\�EH�LVVXHG�RQH�DW�D�WLPH�RU�LQ�D�VHTXHQFH��L�H���D
FRPPDQG�VWULQJ���&RPPDQGV��FRPPDQG�VWULQJV��DQG�,(((�����,QWHU�
IDFH�)XQFWLRQ�0HVVDJHV�FDQ�EH�LQFOXGHG�DV�SDUW�RI�D�SURJUDP�UXQ�RQ�DQ
H[WHUQDO�FRPSXWHU�FRQWUROOHU�WR�UHPRWHO\�VWLPXODWH�WKH����%�WR�SHUIRUP
SDUWLFXODU�PLFURZDYH�PHDVXUHPHQW�RSHUDWLRQV�

���%�*3,%
&RPPDQG�6HW

7KHUH�DUH�DSSUR[LPDWHO\�IRXU�KXQGUHG����%�*3,%
FRPPDQGV��7KHVH�FRPPDQGV�DOORZ�WKH�XVHU�WR�SUR�
JUDP�HYHU\�IURQW�SDQHO�DQG�PHQX�IXQFWLRQ�RI�WKH
���%��7KHVH�PDQ\�FRPPDQGV�UHIOHFW�WKH�DELOLW\�RI
WKH����%�WR�SHUIRUP�PDQ\�VSHFLDOL]HG�IXQFWLRQV�
KRZHYHU��W\SLFDO�SURJUDPV�ZULWWHQ�IRU�$7(�DSSOLFD�
WLRQV�XVXDOO\�XVH�D�VPDOO�VXEVHW�RI�WKHVH�

7KH�OLVW�RI�*3,%�FRPPDQGV�PD\�VHHP�LQWLPLGDWLQJ
DW�ILUVW�JODQFH��KRZHYHU��LW�FDQ�DFWXDOO\�EH�EURNHQ
GRZQ�LQWR�D�IHZ��HDV\�WR�UHPHPEHU�FDWHJRULHV�WKDW
UHIOHFW�WKH�PDMRU�IXQFWLRQV�DQG�RSHUDWLRQV�RI�WKH
���%��7KH�*3,%�&RPPDQG�)XQFWLRQ�,QGH[�ORFDWHG
EHKLQG�LWV�VHFWLRQ�WDJ�DW�WKH�UHDU�RI�WKLV�PDQXDO�SUR�
YLGHV�DQ�RYHUYLHZ��DQG�LQGH[�WR��WKHVH�FRPPDQG
JURXS�FDWHJRULHV��$�FRPSOHWH�OLVWLQJ�DQG�GHVFULSWLRQ
RI�DOO����%�*3,%�FRPPDQGV�LV�SURYLGHG�LQ�&KDSWHUV
������DQG���

&RPPDQG
6\QWD[

7KH����%�*3,%�FRPPDQGV�DUH�QRWKLQJ�PRUH�WKDQ�D
VKRUWKDQG�PHWKRG�IRU�UHSUHVHQWLQJ�LQVWUXPHQW�FRP�
PDQGV��0RVW����%�*3,%�FRPPDQGV�DUH�WKUHH�FKDU�
DFWHU�FRQWUDFWLRQV�RI�WKHLU�WLWOHV�RU�GHVFULSWLRQV��IRU
H[DPSOH��RST��UHVHW���'HSHQGLQJ�RQ�IXQFWLRQ��VRPH
FRPPDQGV�PXVW�EH�IROORZHG�E\�D�QXPHULF�YDOXH�DQG
WHUPLQDWRU�FRGH��H[DPSOH��SRT 2 GHZ��VWDUW�IUHTXHQF\
 ���*+]��

7KH�FRPPDQGV�IRU�DOO�QXPHULF�HQWU\��VXFK�DV�IUHT�
XHQF\��VFDOH��UHIHUHQFH�SRVLWLRQ��HWF��LQFOXGH�D�GDWD
HQWU\�IROORZHG�E\�D�WHUPLQDWRU�FRGH��$OO�FRPPDQGV
WKDW�UHTXLUH�GDWD�PXVW�KDYH�D�YDOLG�WHUPLQDWRU�FRGH
IROORZLQJ�WKH�GDWD�HQWU\�

,1752'8&7,21�72�*3,%� ���%�*3,%
352*5$00,1*�)25�7+(����%�91$ 352*5$00,1*�%$6,&6
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7KH����%�ZLOO�DFFHSW�PXOWLSOH�FRPPDQGV�LQ�VWULQJ
IRUPDW��6HSDUDWRU�FKDUDFWHUV�PD\�EH�XVHG�WR�LP�
SURYH�SURJUDP�UHDGDELOLW\��EXW�WKH\�DUH�QRW�UHTXLUHG�

7HUPLQDWRU�&RGHV
7KHVH�WHUPLQDWRUV�DUH�FRGHV�WKDW�SHUIRUP�WKH�VDPH
IXQFWLRQ�DV�WKH�WHUPLQDWLRQ�NH\V�ORFDWHG�RQ�WKH�IURQW
SDQHO�RI�WKH����%��([DPSOH��7R�HQWHU�D�VWDUW�IUH�
TXHQF\�XVLQJ�WKH����%�IURQW�SDQHO�NH\V��W\SH�“40" �
WKHQ�SUHVV�WKH�”MHz"�WHUPLQDWRU�NH\��/LNHZLVH��D�QX�
PHULF�HQWU\�LQ�D�*3,%�SURJUDP�PXVW�EH�WHUPLQDWHG
E\�RQH�RI�WKH�WHUPLQDWRU�FRGHV�OLVWHG�LQ�&KDSWHU���
7DEOH�����

6HSDUDWRU�&KDUDFWHUV
6HSDUDWRU�FKDUDFWHUV�PD\�EH�XVHG�EHWZHHQ�FRP�
PDQGV�DQG�EHWZHHQ�GDWD�RU�RWKHU�PQHPRQLFV�WR�LP�
SURYH�SURJUDP�UHDGDELOLW\��7KHLU�XVH�LV�RSWLRQDO��7KH
PRUH�FRPPRQ�SHUPLWWHG�VHSDUDWRU�FKDUDFWHUV�DUH�
VSDFH��FRPPD��DQG�VHPLFRORQ�

3URJUDP�
PLQJ�7LSV

7KH����%�LV�D�§FKDQQHO�EDVHG¨�LQVWUXPHQW��ZKLFK
PHDQV�WKDW�PRVW�FRPPDQGV�DSSO\�RQO\�WR�WKH�FXU�
UHQW�DFWLYH�FKDQQHO��7KHUHIRUH��WR�VHW�XS�D�GHVLUHG
VWDWH�IRU�PXOWLSOH�FKDQQHOV��D�CH1 - CH4�FRPPDQG
VKRXOG�SUHFHGH�WKH�VHWXS��)RU�H[DPSOH�

"D14 CH1 S11 SMI CH2 S12 MPH CH3 S21 MAG CH4 S22
ISM"

7KLV�FRPPDQG�VWULQJ�VHWV�XS�D�TXDG�GLVSOD\��D14�
DQG�WKHQ�VHWV�WKH�6�SDUDPHWHU�DQG�JUDSK�W\SH�GH�
VLUHG�IRU�HDFK�&KDQQHO�

&KDQQHO����S11��6PLWK�FKDUW

&KDQQHO����S12��ORJ�PDJQLWXGH�DQG�SKDVH

&KDQQHO����S21��ORJ�PDJQLWXGH

&KDQQHO��� S22��LQYHUWHG�6PLWK�FKDUW

2WKHU�FRPPDQGV�DUH�§JOREDO¨�LQ�WKHLU�H[WHQW��PHDQ�
LQJ�WKH\�DSSO\�WR�DOO�FKDQQHOV��([DPSOHV�RI�WKHVH
FRPPDQGV��VWDUW�VWRS�IUHTXHQF\��SRT,STP���DYHUDJLQJ
�AVG,AOF���DQG�VRXUFH�SRZHU��PWR��

,1752'8&7,21�72�*3,%� ���%�*3,%
352*5$00,1*�)25�7+(����%�91$ 352*5$00,1*�%$6,&6
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��� TYPICAL GPIB
PROGRAM STRUCTURE

$�W\SLFDO�*3,%�SURJUDP�PD\�EH�FRPSRVHG�RI�WKH�IROORZLQJ�EDVLF
IXQFWLRQDO�SURJUDP�JURXSV�

3UHOLPLQDU\�*3,%�&RQWURO�(VWDEOLVKPHQW
&DOLEUDWLRQ
)URQW�3DQHO�6HWXS
0HDVXUHPHQW
'DWD�7UDQVIHU

(DFK�RI�WKHVH�WRSLFV�ZLOO�EH�FRYHUHG�LQ�GHWDLO�LQ�RUGHU�WR�JLYH�\RX�WKH�ED�
VLF�WRROV�QHHGHG�WR�GHYHORS�FRPSOHWH�SURJUDPV��7KLV�WXWRULDO�FRQWDLQV
SURJUDPPLQJ�H[DPSOHV�ZULWWHQ�LQ�WKUHH�ODQJXDJHV��4XLFN%$6,&��0L�
FURVRIW�&��DQG�+3�%$6,&��7KH�ODQJXDJH�XVHG�LV�VWDWHG�IRU�HDFK�H[DP�
SOH�

$OVR�LQFOXGHG�ZLWK�WKLV�PDQXDO�DUH�WZR�DSSOLFDWLRQ�QRWHV��$1�����
DQG�$1�������ZKLFK�DUH�ORFDWHG�EHKLQG�WKH�WDE�ODEHOHG�§6XSSOHPHQWV¨
DW�WKH�UHDU�RI�WKH�PDQXDO��$SSOLFDWLRQ�1RWH�$1������OLVWV�DQG�GH�
VFULEHV�DQ�H[DPSOH�PDLQ�SURJUDP�DQG�DVVRFLDWHG�SURJUDP�IXQFWLRQV
ZULWWHQ�LQ�§&¨�WKDW�LQLWLDOL]H�WKH����%�DQG�SHUIRUP�FDOLEUDWLRQ��PHDV�
XUHPHQW�DQG�GDWD�RXWSXW�IXQFWLRQV��$SSOLFDWLRQ�1RWH�$1������FRQ�
WDLQV�D�VLPLODU�H[DPSOH�RI�D�PDLQ�SURJUDP�DQG�DVVRFLDWHG�VXESUR�
JUDPV�ZULWWHQ�LQ�+3�%$6,&�

(VWDEOLVKLQJ
*3,%�&RQWURO

7KH�ILUVW�VWHS�LQ�DQ\�*3,%�SURJUDP�VKRXOG�EH�WKH�LQ�
LWLDOL]DWLRQ�RI�WKH�*3,%�LQWHUIDFH�DQG�DQ\�DWWDFKHG
LQVWUXPHQWV��7KLV�VWHS�LQVXUHV�WKDW�

&RPPXQLFDWLRQ�KDV�EHHQ�HVWDEOLVKHG�EHWZHHQ
WKH�FRPSXWHU�FRQWUROOHU�DQG�WKH�LQVWUXPHQW�V��

,QVWUXPHQW�V��DUH�UHVWRUHG�WR�D�§NQRZQ¨�LQLWLDO
VWDWH�

,Q�RUGHU�IRU�FRPPXQLFDWLRQ�WR�WDNH�SODFH�RYHU�WKH
*3,%��WKH�FRQWUROOLQJ�SURJUDP�PXVW�FRQWDLQ�FRUUHFW
*3,%�DGGUHVVHV�IRU�WKH����%�DQG�DQ\�RWKHU�FRQWURO�
OHG�LQVWUXPHQWV��$OVR��WKH�GDWD�GHOLPLWLQJ�WHUPLQD�
WRU�XVHG��L�H���&5�&5¥/)��PXVW�EH�FRUUHFW�IRU�WKH
*3,%�LQWHUIDFH�XVHG�ZLWK�WKH�H[WHUQDO�FRPSXWHU�
FRQWUROOHU��UHIHU�WR�SDUDJUDSK�����

7KH�SURFHVV�XVHG�WR�LQLWLDOL]H�WKH����%�ZLOO�GLIIHU��GH�
SHQGLQJ�RQ�WKH�FRPSXWHU�FRQWUROOHU�XVHG��([DPSOHV
RI�LQLWLDOL]DWLRQ�URXWLQHV�ZULWWHQ�LQ�4XLFN%$6,&�DQG
§&¨�IRU�XVH�ZLWK�WKH�1DWLRQDO�,QVWUXPHQWV�*3,%�
3&,,�,,$�FDUG�DQG�+3�%$6,&�IRU�WKH�+HZOHWW�
3DFNDUG�*3,%�LQWHUIDFH�DUH�VKRZQ�LQ�)LJXUH�����

QuickBASIC example:

CALL IBFIND ("DEV6", vna%)
CALL IBCLR

Microsoft C example:

int vna;
vna = ibfind("DEV6");
ibclr(vna);

HP BASIC example:

100 ASSIGN @gpib TO 7
110 ASSIGN @vna TO 706
120 FORMAT OFF
130 REMOTE @gpib
140 ABORT @gpib
150 CLEAR @vna

)LJXUH����� ([DPSOH�,QLWLDOL]DWLRQ
5RXWLQHV

,1752'8&7,21�72�*3,%� 7<3,&$/�*3,%
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)URQW�3DQHO
6HWXS�

)URQW�SDQHO�VHWXS�LQYROYHV�WKH�FRQILJXUDWLRQ�RI�WKH
���%�IRU�D�SDUWLFXODU�PHDVXUHPHQW��,Q�WKH�§6HWXS¨
VXEURXWLQH��WKH����%�LV�VHW�XS�WR�GLVSOD\�DOO�IRXU
6�3DUDPHWHUV��D14���7KH�JUDSK�W\SH�IRU�DOO�IRXU
FKDQQHOV�LV�VHW�WR�/RJ�0DJQLWXGH�DQG�3KDVH��MPH��
7KH�6�SDUDPHWHUV�DUH�GLVSOD\HG�DV�IROORZV�

&KDQQHO����CH1���6����S11�

&KDQQHO����CH2���6����S12�

&KDQQHO����CH3���6����S21�

&KDQQHO����CH4���6����S22�

7KH�VWDUW�IUHTXHQF\�LV�VHW�WR������0+]��SRT 40.0 MHZ�
DQG�WKH�VWRS�IUHTXHQF\�LV�VHW�WR������*+]��STP 20.0
GHZ���([DPSOHV�RI�IURQW�SDQHO�VHWXS�URXWLQHV�DUH
VKRZQ�LQ�)LJXUH�����

QuickBASIC example:

SUB Setup
CALL IBWRT (vna%, "D14 CH1 S11 MPH CH2 S12 MPH")
CALL IBWRT (vna%, "CH3 S21 MPH CH4 S22 MPH")
CALL IBWRT (vna%, "SRT 40.O MHZ STP 20.0 GHZ")
SUB END

Microsoft C example:

Setup (vna)
int vna;
{
ibwrt (vna, "D14 CH1 S11 MPH CH2 S12 MPH", 27);
ibwrt (vna, "CH3 S21 MPH CH4 S22 MPH", 23);
ibwrt (vna, "SRT 40.0 MHZ STP 20.0 GHZ", 25);
}

HP BASIC example:

500 SUB Setup(@vna)
510 OUTPUT @vna;"D14 CH1 S11 MPH CH2 S12 MPH"
520 OUTPUT @vna;"CH3 S21 MPH CH4 S22 MPH"
530 OUTPUT @vna;"SRT 40.0 MHZ STP 20.0 GHZ"

)LJXUH����� ([DPSOH�)URQW�3DQHO�6HWXS�5RXWLQHV

,1752'8&7,21�72�*3,%� 7<3,&$/�*3,%
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&DOLEUDWLRQ &DOLEUDWLRQ��DV�LW�DSSOLHV�WR�QHWZRUN�DQDO\VLV��LV�D
WHFKQLTXH�XVHG�WR�UHPRYH�PRVW�PHDVXUHPHQW�HUURUV
GXH�WR�LPSHUIHFWLRQV�LQ�WKH�PHDVXUHPHQW�V\VWHP�
7KH�FDOLEUDWLRQ�SURFHVV�FKDUDFWHUL]HV�WKH�V\VWHPDWLF
PHDVXUHPHQW�HUURUV��7KH�UHVXOWLQJ�GDWD�LV�VWRUHG
DQG�VXEWUDFWHG�IURP�VXEVHTXHQW�PHDVXUHPHQW�GDWD
WR�\LHOG�WKH�FRUUHFW�PHDVXUHPHQW�GDWD�IRU�WKH�GHYLFH�
XQGHU�WHVW�

$V�SHUIRUPHG�XVLQJ�WKH����%�IURQW�SDQHO�FRQWUROV�
WKH�FDOLEUDWLRQ�SURFHVV�UHTXLUHV�WKH�XVHU�WR�GHILQH
WKH�FKDUDFWHULVWLFV�RI�WKH�WHVW�VHW�WHVW�SRUWV��SHUIRUP
WKH�FDOLEUDWLRQ�VWHSV��DQG�WKHQ�YHULI\�WKH�TXDOLW\�RI
WKH�FDOLEUDWLRQ���5HIHU�WR�&KDSWHU����§0HDVXUHPHQW
&DOLEUDWLRQ¨�LQ�WKH����%�9HFWRU�1HWZRUN�$QDO\]HU
6\VWHP�2SHUDWLRQ�0DQXDO��

$V�VKRZQ�LQ�WKH�H[DPSOH�SURJUDPV�FRQWDLQHG�LQ
&KDSWHU���RI�WKLV�PDQXDO��LW�LV�SRVVLEOH�WR�XVH�WKH
H[WHUQDO�FRPSXWHU�WR�JXLGH�WKH�V\VWHP�RSHUDWRU
WKURXJK�WKH�FDOLEUDWLRQ�SURFHVV�XVLQJ�D�VXLWDEO\
ZULWWHQ�SURJUDP��7KH�YDULRXV����%�*3,%�FRPPDQGV
WKDW�DUH�XVHG�WR�SHUIRUP�WKH�FDOLEUDWLRQ�SURFHVV�DUH
GHVFULEHG�LQ�WKH�ILUVW�SRUWLRQ�RI�&KDSWHU����/LVWLQJV
RI�H[DPSOH�+3�%$6,&�DQG�§&¨�SURJUDP�VHJPHQWV�IRU
���%�FDOLEUDWLRQ�DUH�DOVR�SUHVHQWHG�LQ�&KDSWHU���

0HDVXUHPHQW
DQG�'DWD
2XWSXW

7KH�FRPPDQGV�WKDW�FRQWURO�WKH�PHDVXUHPHQW�IXQF�
WLRQV�RI�WKH����%�91$�DUH�OLVWHG�DQG�GHVFULEHG�LQ
SDUDJUDSK������§0HDVXUHPHQW�&RQWURO�&RPPDQGV�¨
7KHVH�FRPPDQGV�PLPLF�WKH�PHDVXUHPHQW�RSHUD�
WLRQV�WKDW�DUH�SHUIRUPHG�XVLQJ�WKH����%�IURQW�SDQHO
NH\V�DQG�PHQXV�
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'DWD�
7UDQVIHU�3UR�
JUDPPLQJ

7KH�FRPPDQGV�WKDW�FRQWURO�WKH�WUDQVIHU�RI�GDWD�WR
DQG�IURP�WKH����%�DUH�OLVWHG�DQG�GHVFULEHG�LQ�SDUD�
JUDSK������§'DWD�7UDQVIHU�&RPPDQGV�¨�7KH�IXQF�
WLRQV�SHUIRUPHG�E\�PDQ\�RI�WKHVH�FRPPDQGV�DUH
XQLTXH¦PRVW�GR�QRW�KDYH�GLUHFW�FRXQWHUSDUWV�ZKHQ
RSHUDWLQJ�IURP�WKH�IURQW�SDQHO�NH\V�DQG�PHQXV�

)LJXUHV�����WKURXJK�����FRQWDLQ�OLVWLQJV�RI�DQ
H[DPSOH�SURJUDP�ZULWWHQ�LQ�§&¨��7KLV�H[DPSOH�LV�D
FRPSOHWH�SURJUDP�WKDW�DXWRPDWHV�GDWD�WUDQVIHU
WR�IURP�WKH����%��7KH�IRXU�SDUWV�RI�WKH�SURJUDP
VKRZQ�LQ�WKH�ILJXUHV�DUH�GHVFULEHG�EHORZ�

3URJUDPPLQJ�&RQVLGHUDWLRQV
:KHQ�ZULWLQJ�D�SURJUDP�IRU�GDWD�WUDQVIHU�WR�IURP
WKH����%��WKH�IROORZLQJ�LWHPV�VKRXOG�EH�FRQVLGHUHG�

'DWD�7UDQVIHU�6HTXHQFH�¦�'DWD�PD\�EH
WUDQVIHUUHG�IURP�WKH����%�WR�WKH�H[WHUQDO�FRP�
SXWHU�LQ�DQ\�RUGHU��+RZHYHU��WKH����%�VKRXOG
EH�SXW�LQ�HOLD�WR�SUHYHQW�WKH�GDWD�IURP�EHLQJ
RYHUZULWWHQ�

'DWD�VKRXOG�EH�WUDQVIHUUHG�IURP�WKH�H[WHUQDO
FRPSXWHU�WR�WKH����%�LQ�WKH�IROORZLQJ�RUGHU�

)URQW�3DQHO�6HWXS
�0HDVXUHPHQW�)UHTXHQFLHV
&DOLEUDWLRQ�&RHIILFLHQWV
0HDVXUHPHQW�'DWD�

)URQW�3DQHO�6HWXS�DQG�0HDVXUHPHQW
)UHTXHQF\�'DWD�¦�)URQW�SDQHO�VHWXS�GDWD��LQ�
FOXGLQJ�IUHTXHQF\�LQIRUPDWLRQ��LV�FRQWDLQHG�LQ
WKH�GDWD�WUDQVIHUV�SHUIRUPHG�E\�WKH�2)3�DQG
,)3�FRPPDQGV��+RZHYHU��ZKHQ�'LVFUHWH�)LOO�LV
XVHG�WR�HQWHU�IUHTXHQF\�GDWD��RU�ZKHQ�DFFHVV�WR
LQGLYLGXDO�IUHTXHQF\�YDOXHV�LV�LPSRUWDQW��WKH
2)9�DQG�,)9�FRPPDQGV�PXVW�EH�XVHG�

'DWD�7UDQVIHU�)RUPDWV�¦�8VH�RI�WKH�)0$
DQG�)0%�FRPPDQGV�LV�WKH�SUHIHUUHG�PHWKRG�RI
GDWD�WUDQVIHU�IRU�%LQDU\�IORDWLQJ�SRLQW�GDWD�
$6&,,�GDWD�WUDQVIHU�LV�VLJQLILFDQWO\�VORZHU�WKDQ
IRU�ELQDU\�IORDWLQJ�SRLQW�GDWD��$OVR��$6&,,�GDWD
PXVW�EH�FRQYHUWHG�WR�D�QXPHULF�IRUPDW�XVLQJ�D
VXLWDEOH�§&¨�SURJUDP�WR�EH�XVHIXO�IRU�PRVW�DS�
SOLFDWLRQV�
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([DPSOH�3URJUDP��9DULDEOH�'HFODUDWLRQ
7KH�SURJUDP�VHJPHQW�VKRZQ�LQ�)LJXUH�����FRQWDLQV
WKH�YDULDEOH�GHFODUDWLRQV�IRU�WKH�H[DPSOH�SURJUDP�
7KHVH�YDULDEOH�GHFODUDWLRQV�GHILQH�DQG�LQLWLDOL]H�WKH
YDULDEOHV�FRPPRQ�WR�WKH�PDLQ�SURJUDP�DQG�SURJUDP
IXQFWLRQV�

([DPSOH�0DLQ�3URJUDP
7KH�PDLQ�SURJUDP�VKRZQ�LQ�)LJXUH�����SHUIRUPV�WKH
IROORZLQJ�RSHUDWLRQV�

�� 7KH����%�DQG�*3,%�DUH�LQLWLDOL]HG�WR�D�NQRZQ
VWDWH�E\�WKH�ILUVW�WZR�SURJUDP�IXQFWLRQV�VR�WKDW
WKH�SURJUDP�VWDUWV�XQGHU�LGHQWLFDO�FRQGLWLRQV
HDFK�WLPH�LW�LV�UXQ�

*3,%�IXQFWLRQ�ib find ()�HQDEOHV�WKH�*3,%�WR
FRQWURO�WKH����%��WKLV�DVVXPHV�WKDW�WKH
���%�DGGUHVV�LV�VHW�WR����

*3,%�IXQFWLRQ�ibc lr()�LQVWUXFWV�WKH����%�WR
UHVHW�WR�WKH�GHIDXOW�VWDWH��,W�LV�XVHG�EHIRUH
���%�SDUDPHWHUV�DUH�HVWDEOLVKHG�E\�WKH�SUR�
JUDP�

�� 7KH�SURJUDP�IXQFWLRQ�xfr_from_360B()�LV�FDOOHG�WR
WUDQVIHU�GDWD�IURP�WKH����%�

�� 7KH�SURJUDP�IXQFWLRQ�xfr_to_360B()�LV�FDOOHG�WR
WUDQVIHU�GDWD�WR�WKH����%�

�� 7KH�ODVW�SURJUDP�IXQFWLRQ�RI�WKH�PDLQ�SURJUDP�
ib loc ()��LQVWUXFWV�WKH�H[WHUQDO�FRPSXWHU�WR�UHWXUQ
WKH����%�WR�ORFDO�RSHUDWLRQ�DQG�HQG�SURJUDP�H[H�
FXWLRQ�
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/ *************************************************************/
/ *          Program to Transfer Data over the GPIB           */
/ *       to/ from a ANRITSU 360 Vector Network Analyzer       */
/ *  using an IBM AT Computer with National Instruments GPIB  */
/ *                   Written in Microsoft C                  */
/ *************************************************************/
#include <stdio.h>
/ *----------------------------------------------------------
                    Variable Declaration
   Define and Initialize variables common to all functions.
-------------------------------------------------------------*/
int ans, vna, count, points;
char freq[12800], setup[5000];
struct header
 {
   char preamble [2];
   int size;
 }
 cal_headr, data_headr;
struct cal
 {
   double real;
   double imag;
 }
 cal1[512], cal2[512], cal3[512];
struct data
 {   float real;
   float imag;
 }
data[512];

)LJXUH����� 9DULDEOH�'HFODUDWLRQ�IRU�([DPSOH�'DWD�7UDQVIHU�3URJUDP��0LFURVRIW�§&¨�

/ *----------------------------------------------------------
                         Main Program
        Initia lize GPIB and put 360 under GPIB control,
           call program functions to transfer data,
              and return 360 to local operation.
----------------------------------------------------------*/
main()
 {
  vna = ibfind("DEV6"); / *enables GPIB to control 360*/
  ibclr(vna);           / *resets 360 to default parameters*/
    xfr_from_360(vna);  / *calls data output function*/
    xfr_to_360(vna);    / *calls data input function*/
  ibloc(vna);           / *returns 360 to_local control*/
  }                     / *ends program*/

)LJXUH����� 0DLQ�3URJUDP�IRU�([DPSOH�'DWD�7UDQVIHU�3URJUDP��0LFURVRIW�§&¨�
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'DWD�7UDQVIHU�IURP�WKH����%�91$�WR�WKH�
([WHUQDO�&RPSXWHU
7KH�SURJUDP�IXQFWLRQ�xfr_from_360B()�VKRZQ�LQ�)LJ�
XUH�����SHUIRUPV�WKH�IROORZLQJ�RSHUDWLRQV�

�� 7KH�*3,%�IXQFWLRQ�ibwrt()�LQVWUXFWV�WKH����%�WR
UHWXUQ�WR�ORFDO�RSHUDWLRQ��RTL��

�� 7KH�RSHUDWRU�LV�LQVWUXFWHG�WR�SHUIRUP�D�5HIOHFWLRQ
2QO\�FDOLEUDWLRQ��VHW�XS�WKH�IURQW�SDQHO�DV�GH�
VLUHG�DQG�LQVWDOO�WKH�GHYLFH�WR�EH�PHDVXUHG��7KH\
DUH�WKHQ�LQVWUXFWHG�WR�SUHVV�DQ\�NH\�RQ�WKH�H[WHU�
QDO�FRPSXWHU�NH\ERDUG�WR�RXWSXW�GDWD�IURP�WKH
���%�

�� 7KH�QH[W�ibwrt()�IXQFWLRQ�VHQGV�LQVWUXFWLRQV�WR�WKH
���%�WR�WULJJHU�D�VZHHS��TRS���ZDLW�D�IXOO�VZHHS
�WFS��DQG�KROG��HLD��

�� 7KH����%�LV�WKHQ�LQVWUXFWHG�WR�RXWSXW�WKH�GDWD
W\SHV�OLVWHG�EHORZ�WR�WKH�H[WHUQDO�FRPSXWHU��7KH
H[WHUQDO�FRPSXWHU�UHDGV�WKH�GDWD�VHQW�IURP�WKH
���%�XVLQJ�PXOWLSOH�ib rd ()�IXQFWLRQV��7KH�GDWD
W\SHV�WUDQVIHUUHG�DUH�

)URQW�SDQHO�VHWXS�GDWD�LQ�ELQDU\�VWULQJ
IRUPDW��OFP��

0HDVXUHPHQW�IUHTXHQF\�YDOXHV��OFV��LQ�$6�
&,,�IRUPDW��FMA��

&DOLEUDWLRQ�FRHIILFLHQWV��OC1, OC2��DQG
OC3��LQ�ELQDU\�IORDWLQJ�SRLQW���GRXEOH�SUHFL�
VLRQ��FMB��ZLWK�WKH�OHDVW�VLJQLILFDQW�E\WH
ILUVW��LSB��

&RUUHFWHG�PHDVXUHPHQW�GDWD��OCD��IURP
WKH�DFWLYH�FKDQQHO�LQ�ELQDU\�IORDWLQJ�SRLQW��
VLQJOH�SUHFLVLRQ��FMC��ZLWK�WKH�OHDVW�VLJQLIL�
FDQW�E\WH�ILUVW��LSB��

�� :KHQ�WKH�GDWD�WUDQVIHU�LV�FRPSOHWHG��WKH����%�LV
DJDLQ�UHWXUQHG�WR�ORFDO�RSHUDWLRQ�
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/ *----------------------------------------------------------
                     Data Output Function
            Setup, calibrate and measure a_device,
            transfer data from 360 to controller,
              and return 360 to local operation.
----------------------------------------------------------*/
xfr_from_360(vna)
 {
   ibwrt(vna,"RTL",3);
 printf("\ n\ t\ t*               INSTRUCTIONS                *");
 printf("\ n\ t\ t*  Perform a Reflection Only calibration,   *");
 printf("\ n\ t\ t*      set up front panel as desired,       *");
 printf("\ n\ t\ t*    and connect device to be measured._    *\ n");
 printf("\ n\ t\ t*   PRESS ANY KEY TO OUTPUT DATA FROM 360   *\ n");
   ans = getch();
   ibwrt(vna,"TRS WFS HLD",11);

 printf("\ n\ t\ tTransferring front panel setup to controller...");
   ibwrt(vna,"OFP",3);
   ibrd(vna,setup,sizeof(setup));

 printf("\ n\ t\ tTransferring frequencies to controller...");
   ibwrt(vna,"FMA OFV",7);
   ibrd(vna,freq,sizeof(freq));

 printf("\ n\ t\ tTransferring cal coefficients to controller...");
   ibwrt(vna,"FMB LSB OC1 OC2 OC3",19);
   ibrd(vna,&cal_headr,4);
   ibrd(vna,&cal1[0],cal_headr.size);
   ibrd(vna,&cal_headr,4);
   ibrd(vna,&cal2[0],cal_headr.size);
   ibrd(vna,&cal_headr,4);
   ibrd(vna,&cal3[0],cal_headr.size);

 printf("\ n\ t\ tTransferring measurement data to controller...");
   ibwrt(vna,"FMC LSB OCD",11);
   ibrd(vna,&data_headr,4);
   ibrd(vna,&data[0],data_headr.size);

 printf("\ n\ n\ t\ t   --- 360 returned to local operation.---\ n");
   ibwrt(vna,"RTL",3);

)LJXUH����� 2XWSXW�'DWD�7UDQVIHU�3URJUDP�)XQFWLRQ�IRU�([DPSOH�'DWD�7UDQVIHU�3URJUDP��0LFURVRIW�§&¨�
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'DWD�7UDQVIHU�IURP�WKH�([WHUQDO�&RPSXWHU�WR
WKH����%�91$
7KH�SURJUDP�IXQFWLRQ�xfr_to_360B()�VKRZQ�LQ�)LJXUH
����SHUIRUPV�WKH�IROORZLQJ�VHTXHQFH�RI�RSHUDWLRQV�

�� 7KH�RSHUDWRU�LV�LQVWUXFWHG�WR�SUHVV�DQ\�NH\�RQ�WKH
H[WHUQDO�FRPSXWHU�NH\ERDUG�WR�RXWSXW�GDWD�WR�WKH
���%�

�� 7KH�SURJUDP�IXQFWLRQ�prn_data ()��VKRZQ�LQ
)LJXUH������VKHHW����WKHQ�GLVSOD\V�WKH�PHDVXUH�
PHQW�IUHTXHQF\�GDWD�DQG�FDOLEUDWLRQ�FRHIILFLHQWV
RQ�WKH�H[WHUQDO�FRPSXWHU�PRQLWRU��)LJXUH������

�� 7KH����%�LV�WKHQ�LQVWUXFWHG�WR�LQSXW�WKH�GDWD
W\SHV�OLVWHG�EHORZ�IURP�WKH�H[WHUQDO�FRPSXWHU�
7KH�H[WHUQDO�FRPSXWHU�VHQGV�WKH�GDWD�WR�WKH
���%�XVLQJ�PXOWLSOH�ibwrt()�IXQFWLRQV��7KH�GDWD
W\SHV�WUDQVIHUUHG�DUH�

)URQW�SDQHO�VHWXS��IFP��LQ�ELQDU\�VWULQJ�IRU�
PDW�

)UHTXHQF\�YDOXHV��IFV��LQ�$6&,,�IRUPDW
�FMA��

&DOLEUDWLRQ�FRHIILFLHQWV��IC1, IC2 DQG IC3��LQ
ELQDU\�IORDWLQJ�SRLQW���GRXEOH�SUHFLVLRQ
�FMB��ZLWK�WKH�OHDVW�VLJQLILFDQW�E\WH�ILUVW
�LSB��

&RUUHFWHG�PHDVXUHPHQW�GDWD��ICD��IURP�WKH
DFWLYH�FKDQQHO�LQ�ELQDU\�IORDWLQJ�SRLQW���VLQ�
JOH�SUHFLVLRQ��)0&��ZLWK�WKH�OHDVW�VLJQLIL�
FDQW�E\WH�ILUVW��LSB��

�� 7KH����%�LV�LQVWUXFWHG�WR�VLPXODWH�D�5HIOHFWLRQ
2QO\�FDOLEUDWLRQ��AFR��EHIRUH�LW�LV�VHQW�WKH�FDOLEUD�
WLRQ�FRHIILFLHQWV��IC1, IC2 DQG IC3���7KH�FDOLEUD�
WLRQ�LV�WKHQ�DSSOLHG��CON���DQG�WKH�FRUUHFWHG
GDWD�LV�GLVSOD\HG�RQ�WKH����%�PRQLWRU�
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/ *---------------------------------------------------------
                    Data Input Function
             Reset 360 to default parameters,
           transfer data from controller to 360,
                  and turn on calibration.
---------------------------------------------------------*/
xfr_to_360(vna)
 {
 printf("\ n\ t\ t*               PRESS ANY KEY               *");
 printf("\ n\ t\ t* TO DISPLAY CAL DATA AND OUTPUT DATA TO 360*\ n");
   ans = getch();
   ibwrt(vna,"RST",3);

 prn_data();

 points=data_headr.size/ 8;

 printf("\ n\ t\ tTransferring front panel setup to 360...");
   ibwrt(vna,"IFP",3);
   ibwrt(vna,setup,sizeof(setup));

 printf("\ n\ t\ tTransferring frequencies to 360...");
   ibwrt(vna,"FMA IFV",7);
   ibwrt(vna,freq,points*25);

 printf("\ n\ t\ tTransferring cal coefficients to 360...");
   ibwrt(vna,"ARF FMB LSB IC1 IC2 IC3",24);
   ibwrt(vna,&cal_headr,4);
   ibwrt(vna,&cal1[0],cal_headr.size);
   ibwrt(vna,&cal_headr,4);
   ibwrt(vna,&cal2[0],cal_headr.size);
   ibwrt(vna,&cal_headr,4);
   ibwrt(vna,&cal3[0],cal_headr.size);
   ibwrt(vna,"CON",3);

 printf("\ n\ t\ tTransferring measurement data to 360...");
   ibwrt(vna,"FMC LSB ICD",11);
   ibwrt(vna,&data_headr,4);
   ibwrt(vna,&data[0],data_headr.size);

)LJXUH����� ,QSXW�'DWD�7UDQVIHU�3URJUDP�)XQFWLRQ�IRU�([DPSOH�'DWD�7UDQVIHU�3URJUDP����RI���
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 printf("\ n\ n\ t\ t   ---  360 data transfer completed  ---");
 }
prn_data()
  {
  points=cal_headr.size/ 16;

  printf("\ n\ n\ n\ t\ t     --- CALIBRATION COEFFICIENTS ---");
  printf("\ nFREQUENCY        CAL1                 CAL2");
  printf("                 CAL3\ n");
  printf("  (GHz)    (Real)    (Imag)     (Real)    (Imag)");
  printf("     (Real)    (Imag)\ n");

  for (count=0;count<points;count=count + 1)
    printf("  %c.%c%c  %9.4f %9.4f  %9.4f %9.4f  %9.4f %9.4f\ n",
      freq[count*25+3],
      freq[count*25+5],freq[count*25+6],
      cal1[count].real, cal1[count].imag,
      cal2[count].real, cal2[count].imag,
      cal3[count].real, cal3[count].imag);
  }

)LJXUH����� ,QSXW�'DWD�7UDQVIHU�3URJUDP�)XQFWLRQ�IRU�([DPSOH�'DWD�7UDQVIHU�3URJUDP����RI���

- - - CALIBRATION COEFFIClENTS - - -

FREQUENC
Y

CAL1 CAL2 CAL3

(GHz) (Real (Imag (Real (I mag (Real (Imag

1.00 –0.0092 0.0010 0.0332 –0.0096 0.1188 –0.2103

1.10 –0.0062 0.0079 0.0334 –0.0221 0.2540 –0.0178

1.20 –0.0052 0.0086 0.0280 –0.0505 0.1614 –0.2134

1.30 –0.0126 0.0019 0.0032 –0.0661 0.8899 –0.2584

1.40 –0.0058 0.0132 0.0149 –0.0290 0.2714 –0.0803

1.50 –0.0100 0.0113 0.0253 –0.0245 0.2306 –0.1893

1.60 –0.0180 0.0050 0.0019 –0.0472 0.0326 –0.3096

1.70 –0.0068 0.0201 0.0318 –0.0208 0.2822 –0.1468

1.80 –0.0143 0.0170 0.0097 –0.0396 0.2833 –0.1616

1.90 –0.0240 0.0030 0.0482 –0.0528 0.0120 –0.3308

)LJXUH����� )UHTXHQF\�DQG�&DOLEUDWLRQ�'DWD�'LVSOD\HG�RQ�([WHUQDO�&RPSXWHU�0RQLWRU�E\�xfr_to_360()
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���� 12,6(�),*85(�6<67(0�&200$1'6 ����������������������������������������

���� 0,//,0(7(5�:$9(�7(67�6(7�&200$1'6 ����������������������������

&KDSWHU��
)URQW�3DQHO�
)XQFWLRQV



&KDSWHU��
)URQW�3DQHO�
)XQFWLRQV

��� INTRODUCTION 7KLV�FKDSWHU�GHVFULEHV�WKH�*3,%�3URGXFW�6SHFLILF�&RPPDQGV�WKDW�FRQ�
WURO�WKH�EDVLF�WHVW�DQG�PHDVXUHPHQW�IXQFWLRQV�DVVRFLDWHG�ZLWK�WKH
���%�91$�IURQW�SDQHO�FRQWUROV�DQG�PHQXV��,Q�WKLV�FKDSWHU��WKHVH�PHV�
VDJHV�DUH�UHIHUUHG�WR�DV�§���%�*3,%�FRPPDQGV¨�RU�VLPSO\�§FRPPDQGV¨�

7KH�YDULRXV����%�*3,%�FRPPDQGV�DQG�FRGHV�DVVRFLDWHG�ZLWK�VWDQGDUG
IURQW�SDQHO�IXQFWLRQV�DUH�GHVFULEHG�LQ�3DUDJUDSKV�����WKURXJK������
7KLV�LQIRUPDWLRQ�LV�JURXSHG�E\�FRQWURO�IXQFWLRQ��H[DPSOH��'DWD�(QWU\
&RPPDQGV��+DUG�&RS\�&RPPDQGV��HWF����VHH�7DEOH�RI�&RQWHQWV�
SDJH������

7R�ILQG�FRPPDQG�LQIRUPDWLRQ�QRW�LQ�WKLV�FKDSWHU��UHIHU�WR�WKH�*3,%
&RPPDQG�)XQFWLRQ�,QGH[�IRU�D�OLVWLQJ�RI�DOO����%�*3,%�FRPPDQGV�
JURXSHG�E\�IXQFWLRQ��5HIHU�DOVR�WR�WKH����%�4XLFN�5HIHUHQFH�*XLGH�
ZKLFK�OLVWV�DOO�FRPPDQGV�DOSKDEHWLFDOO\�DQG�LQFOXGHV�D�EULHI�GHVFULS�
WLRQ�RI�WKH�IXQFWLRQ�RI�HDFK�FRPPDQG���6HH�VHFWLRQ�WDEV�DW�WKH�UHDU�RI
WKLV�PDQXDO��
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���  CHANNEL CONTROL
COMMANDS

7KH�FRPPDQGV�OLVWHG�LQ�7DEOH�����VHW�XS�WKH�FXUUHQW�GLVSOD\�PRGH�DQG
DFWLYH�FKDQQHO�IRU�WKH����%�91$��&RPPDQGV�&+�¥&+��VHOHFW�WKH�DF�
WLYH�FKDQQHO��7KH�DFWLYH�FKDQQHO�LV�WKDW�FKDQQHO�WR�ZKLFK�DQ\�FKDQQHO�
EDVHG�FKDQJHV�DUH�DSSOLHG��&RPPDQGV�'����'����'����'63��7����DQG
7���VHOHFW�ZKLFK�FKDQQHOV�DUH�GLVSOD\HG��&RPPDQGV�7���DQG�7���HDFK
SURGXFH�D�VLQJOH�GLVSOD\�IUDPH�FRQWDLQLQJ�WUDFHV�IRU�WZR�FKDQQHOV��7D�
EOH������

��� DATA ENTRY
TERMINATOR CODES

7KH�FRGHV�OLVWHG�LQ�7DEOH�����DUH�XVHG�DV�WHUPLQDWRU�VWDWHPHQWV�LQ�FRQ�
MXQFWLRQ�ZLWK�FRPPDQGV�WKDW�UHTXLUH�QXPHULF�YDOXHV���$OPRVW�DOO�FRP�
PDQGV�WKDW�UHTXLUH�QXPHULF�YDOXHV�DOVR�UHTXLUH�WKH�XVH�RI�DQ�DSSURSUL�
DWH�WHUPLQDWRU���7KH�DSSURSULDWH�WHUPLQDWRUV�IRU�FRPPDQGV�UHTXLULQJ
WKHP�DUH�OLVWHG�DORQJ�ZLWK�WKH�GHVFULSWLRQ�RI�WKH�FRPPDQG�LQ�WKH�WD�
EOHV�WKURXJKRXW�WKLV�FKDSWHU�DQG�LQ�&KDSWHUV�,9�DQG�9�

Code Terminates in

CMT Centimeters (cm)

DBL dB log 

DBM dBm

DEG Degrees

GHZ Gigahertz (GHz)

IMU Imaginary units 

KHZ Kilohertz (kHz)

MHZ Megahertz  (MHz)

MMT Millimeters  (mm)

MTR Meters (m)

NSC Nanoseconds (ns)

PSC Picoseconds (ps)

REU Real units

USC Microseconds (µs) 

VLT Volts (V)

XM3 Unitless x 10E-3

XX1 Unitless  x 1

XX3 Unitless x 10E+3

7DEOH����� 'DWD�(QWU\�7HUPLQD�

Command Description

CH1 Selects channel 1 as
active channel.

CH2 Selects channel 2 as
active channel.

CH3 Selects channel 3 as
active channel.

CH4 Selects channel 4 as
active channel.

D13 Selects dual channel
display, chans 1 & 3.

D14 Selects quad display,
all four channels.

D24 Selects dual channel
display, chans 2 & 4.

DSP Selects single
channel of active 
display.

T13 Selects overlaid dual
channel display (one
display frame),
channels 1 & 3.

T24 Selects overlaid dual
channel display (one
display frame),
channels 2 & 4.

7DEOH����� &KDQQHO�&RQWURO�
&RPPDQGV

FRONT PANEL
FUNCTIONS  CHANNEL CONTROL COMMANDS

3-4 360B PM



��� MEASUREMENT
CONTROL COMMANDS

7KH�FRPPDQGV�OLVWHG�LQ�7DEOH�����FRQWURO�WKH�SDUDPHWHU�EHLQJ�PHDV�
XUHG�RQ�WKH�DFWLYH�FKDQQHO��6����6����6����DQG�6����DQG�WKH�EDVLF�PHDV�
XUHPHQW�VHWXS��$OO�FRPPDQGV�H[FHSW�6����6����6����DQG�6���DUH
JOREDO��WKDW�LV��WKH\�DSSO\�WR�WKH�HQWLUH�LQVWUXPHQW�

Command Description

AH0 Turns off DUT/AUT protection feature. When on, this featue
blanks the RF upon power-up, at reset and initialization, and
between recalls from memory and disk.

AH1 Turns on DUT/AUT protection feature (see AH0 above). 

BH0 Sets bias off while in hold.

BH1 Sets bias on while in hold.

CTN Continues sweeping from current point.

CWF (value) Turns CW on and sets CW frequency to a frequency that falls
between start and stop frequency. Entry is terminated in GHz,
MHz, or kHz.

DA1 Selects a1=Ra as denominator for parameter being defined.

DA2 Selects a2=Rb as denominator for parameter being defined.

DB1 Selects b1=Ta as denominator for parameter being defined.

DB2 Selects b2=Tb as denominator for parameter being defined.

DE1 Selects unity as denominator for parameter being defined.

FHI Sets data points to maximum.

FLO Sets data points to minimum.

FME Sets data points to normal.

HLD Holds instrument at current point. 

LA1 Selects a1=Ra as phase lock for parameter being defined.

LA2 Selects a2=Rb as phase lock for parameter being defined.

NA1 Selects a1=Ra as numerator for parameter being defined.

NA2 Selects a2=Rb as numerator for parameter being defined.

NB1 Selects b1=Ta as numerator for parameter being defined.

NB2 Selects b2=Tb as numerator for parameter being defined.

NU1 Selects unity as numerator for parameter being defined.

PW2 (value) Sets source 2 power level in dBm. Value depends on power
range of source. Terminates in  DBM, XX1, XX3, XM3.

PWR (value) Sets source 1 power level in dBm. Value depends on power
range of source. Terminates in DBM, XX1, XX3, XM3.

RH0 Sets RF off while in hold

RH1 Sets RF on while in hold

S11 Measures S11 on active channel

S12 Measures S12 on active channel

7DEOH������ 0HDVXUHPHQW�&RQWURO�&RPPDQGV����RI���

FRONT PANEL
FUNCTIONS MEASUREMENT CONTROL COMMANDS
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Command Description

S21 Measures S21 on active channel

S22 Measures S22 on active channel

SA1 (value)
SA2 (value)

Sets source attenuator for port 1 or port 2. Values can range
from 0 dB to 70 dB. Terminates in DBL, DBM, XX1, XX3,
XM3. These commands can only be used with the Models
3620A, 3621A, 3622A, and 3636A Test Sets (i.e., test sets
with attenuators). Note that the two source attenuators have
ranges of 0 to 70 dB while the test attenuator has a range of
0 to 40 dB.

SRT (value) Sets start to any frequency between start and stop frequency.
Terminates in GHZ, MHZ, KHZ.

STP (value) Sets stop to any frequency between start and stop frequency.
Terminates in GHZ, MHZ, KHZ.

SWP Places the 360B into a continuous swept mode.

TA1 (value)
TA2 (value)

Sets test set test port 1 and test port 2 attenuators. Possible
values are from 0 to 100, depending on test set in use.
Terminates in DBL, DBM, XX1, XX3, XM3. These commands
can only be used with the Models 3620A, 3621A and 3622A
Test Sets (i.e., test sets with attenuators). Command TA1
(only) can be used with 3636A test set. Note that the two
source attenuators have ranges of 0 to 70 dB while the test
attenuator has a range of 0 to 40 dB.

TRS Restarts the sweep (continuous sweep mode) or triggers a
single sweep (in hold mode). 

US1-US4 Measures user parameter 1-4 on active channel.

USL (string) Lets you enter a parameter label string (5 characters max).

7DEOH������ 0HDVXUHPHQW�&RQWURO�&RPPDQGV����RI���

FRONT PANEL
FUNCTIONS MEASUREMENT CONTROL COMMANDS
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��� DISPLAY CONTROL
COMMANDS

7KH�FRPPDQGV�OLVWHG�LQ�7DEOH�����VHW�XS�WKH�JUDSK�W\SH�RQ�WKH�DFWLYH
FKDQQHO��0RVW�RI�WKHVH�FRPPDQGV�DUH�VWUDLJKWIRUZDUG�ZLWK�WKH�H[FHS�
WLRQ�RI�60(��,6(��60&�DQG�,6&��

%RWK�WKH�60(�DQG�,6(�FRPPDQGV�UHTXLUH�YDOXHV�DQG�WHUPLQDWRUV�WR
EH�LQFOXGHG�ZLWK�WKH�FRPPDQG��7DEOH�������7KH�DOORZDEOH�YDOXHV�IRU
WKHVH�FRPPDQGV�DUH���������DQG����

([DPSOH��“SME 20 DBL” �7KLV�FRGH�VHOHFWV�D����G%�H[SDQGHG�6PLWK
FKDUW�RQ�WKH�DFWLYH�FKDQQHO��

&RPPDQGV�60&�DQG�,6&�DOVR�UHTXLUH�YDOXHV�DQG�WHUPLQDWRUV��3UHV�
HQWO\��RQO\�WKH�YDOXH���LV�DOORZHG�

([DPSOH��“SMC 3 DBL” �7KLV�FRGH�VHOHFWV�D���G%�FRPSUHVVHG�6PLWK
FKDUW�RQ�WKH�DFWLYH�FKDQQHO�

$GGLWLRQDO�FRQVLGHUDWLRQV�IRU�FRPPDQGV�6&/�DQG�5()�DUH�DV�IROORZV�

6&/�&RPPDQG�¦�7KLV�FRPPDQG�VHWV�WKH�VFDOLQJ�SHU�GLYLVLRQ�FKDUDF�
WHULVWLFV�RI�WKH�JUDSK�RQ�WKH�DFWLYH�FKDQQHO��1RWLFH�WKDW�IRU�JUDSK�W\SHV
ZLWK�WZR�W\SHV�RI�LQIRUPDWLRQ��WKH�XQLWOHVV�WHUPLQDWRUV�DOZD\V�DSSO\�WR
WKH�ILUVW�W\SH�RI�LQIRUPDWLRQ��7KH�ILUVW�W\SH�RI�LQIRUPDWLRQ�LV�DOZD\V�GLV�
SOD\HG�RQ�WKH�WRS�JUDSK

([DPSOH��“MPH SCL 10 XX1" 7KLV�FRGH�ZLOO�VHOHFW�D�ORJ�PDJQLWXGH
DQG�SKDVH�GLVSOD\�RQ�WKH�DFWLYH�FKDQQHO�DQG�VHW�WKH�PDJQLWXGH
VFDOLQJ�WR����G%�GLY��7KH�RQO\�ZD\�WR�VFDOH�WKH�GHJUHHV�SDUW�RI�WKH
JUDSK�LV�E\�H[SOLFLW�XVH�RI�WKH�'(*��WHUPLQDWRU�

([DPSOH� “MPH SCL 45 DEG” �7KLV�FRGH�VHOHFWV�D�ORJ�PDJQLWXGH
DQG�SKDVH�GLVSOD\�RQ�WKH�DFWLYH�FKDQQHO�DQG�VHWV�WKH�SKDVH�VFDO�
LQJ�WR����GHJUHHV�GLY�

127(
6PLWK�FKDUWV�DQG�LQYHUWHG�6PLWK�FKDUWV�FDQ�QRW�EH�VFDOHG
XVLQJ�WKH�6&/�FRPPDQG¦WKH�GLIIHUHQW�FKDUWV�DUH�VHOHFWHG
XVLQJ�WKH�60(��,6(��60&��DQG�,6&�FRPPDQGV�

5()�&RPPDQG�¦�7KLV�FRPPDQG�VHOHFWV�ZKLFK�JUDWLFXOH�OLQH�ZLOO�EH
FRQVLGHUHG�WKH�§UHIHUHQFH�¨�1RWLFH�WKDW�IRU�JUDSKV�ZLWK�RQH�W\SH�RI�LQIRU�
PDWLRQ¦VXFK�DV�0$*�RU�3+$¦WKH�DOORZDEOH�UHIHUHQFH�OLQH�YDOXHV�DUH

FRONT PANEL
FUNCTIONS DISPLAY CONTROL COMMANDS
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��WR����ZKLOH�IRU�JUDSKV�ZLWK�WZR�W\SHV�RI�LQIRUPDWLRQ�WKH�UHIHUHQFH�OLQH
YDOXH�FDQ�RQO\�EH���WR����

127(
$V�ZLWK�WKH�6&/�FRPPDQG��WKH�XQLWOHVV�WHUPLQDWRUV�DSSO\
WR�WKH�ILUVW�W\SH�RI�LQIRUPDWLRQ�IRU�JUDSKV�ZLWK�WZR�W\SHV�RI
LQIRUPDWLRQ�SUHVHQWHG��7KHUH�LV�QR�UHIHUHQFH�OLQH�GHILQHG
IRU�6PLWK�FKDUWV��LQYHUWHG�6PLWK�FKDUWV��OLQHDU�SRODU��RU�ORJ
SRODU�GLVSOD\V�

Command Description Values
Terminators

APR (value) Sets group delay aperture for
display on active channel

0 to 20 XX1, XX3,
XM3

ASC Sets autoscale display for active
channel

N/A N/A

ASP (value) Sets polar stop sweep position
angle

0 to 360
(–360 to +360)

DEG

AST (value) Sets polar start sweep position
angle

0 to 360
(–360 to +360)

DEG

DLA Selects group delay display for
active channel

N/A N/A

IMG Selects imaginary display for
active channel

N/A N/A

ISC (value) Selects inverted compressed
Smith chart for active channel

3 DBL, XX1

ISE (value) Selects inverted expanded
Smith chart for active channel

10, 20, 30 DBL, XX1

ISM Selects normal inverted Smith
chart for active channel

N/A N/A

LIN Selects linear magnitude display
for active channel

N/A N/A

LPH Selects linear magnitude and
phase display for active channel

N/A N/A

MAG Selects log magnitude display
for active channel

N/A N/A

MPH Selects log magnitude and
phase display for active channel

N/A N/A

7DEOH����� 'LVSOD\�&RQWURO�&RPPDQGV����RI���

FRONT PANEL
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Command Description Values
Terminators

OFF (value) Sets offset for display on active
channel.

Mag offset:

Phase offset:
Polar offset:

Lin polar offset:

–999.99 to
999.99

 –360 to +360
 0 –  999.99

5E-9 – 1000.0

Depends on
graph type

PCP Selects measurement phase
polar chart mode

N/A N/A

PCS Selects sweep position polar
chart mode

N/A N/A

PHA Selects phase display for active
channel

N/A N/A

PHO (value) Sets phase offset for display on
active channel

0 to 360
(–360 to +360)

Depends on
graph type

PLG Selects log polar display for
active channel

N/A N/A

PLR Selects linear polar display for
active channel

N/A N/A

REF (value) Sets reference line for display
on active channel. 

If single graph:
If two graphs:

1–8
1–4

Depends on
graph type

REL Selects real display for active
channel

N/A N/A

RIM Selects real and imaginary
display for active channel

N/A N/A

SCL (value) Sets resolution for display on
active channel

Mag Resolution:
Phase resolution:
Polar resolution:

Lin polar resolution:

0.001 – 50
 0.01 – 90

1E-9 – 999.99
 200 max

Depends on
graph type

7DEOH����� 'LVSOD\�&RQWURO�&RPPDQGV����RI���

FRONT PANEL
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��� ENHANCEMENT
COMMANDS 7KH�FRPPDQGV�OLVWHG�LQ�7DEOH�����FRQWURO�WKH�GDWD�HQKDQFHPHQW�IXQF�

WLRQV�RI�WKH����%�91$��7KHVH�LQFOXGH�,)�EDQGZLGWK��DYHUDJLQJ��DQG
VPRRWKLQJ��1RWH�WKDW�IRU�WKH�DYHUDJLQJ�IXQFWLRQ�WKH�PD[LPXP�DYHUDJ�
LQJ�QXPEHU�LV�������)RU�WKH�VPRRWKLQJ�IXQFWLRQ��WKH�PD[LPXP�VPRRWK�
LQJ�QXPEHU�LV��������

Command Description Values
Terminators

AOF Turns off averaging. N/A N/A

AVG (value) Turns on averaging and sets to
value.

1 to 4095 XX1, XX3,
XM3

IFM Selects minimum I.F. bandwidth. N/A N/A

IFN Selects normal I.F. bandwidth. N/A N/A

IFR Selects reduced I.F. bandwidth. N/A N/A

SOF Turns off smoothing. N/A N/A

7DEOH����� (QKDQFHPHQW�&RPPDQGV

FRONT PANEL
FUNCTIONS ENHANCEMENT COMMANDS
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��� REFERENCE DELAY
COMMANDS

7KH�FRPPDQGV�OLVWHG�LQ�7DEOH�����DUH�XVHG�WR�VHW�XS�ERWK�WKH�UHIHUHQFH
GHOD\�DSSOLHG�WR�D�FKDQQHO�DQG�WKH�UHODWLYH�GLHOHFWULF�FRQVWDQW�RI�WKH
V\VWHP��1RWH�WKDW�FRPPDQGV�5''��5'7��DQG�5'$�FKDQJH�WKH�DFWLYH
FKDQQHO�UHIHUHQFH�GHOD\�ZKLOH�FRPPDQGV�',$��',7��',3��',0��DQG
',(�FKDQJH�WKH�V\VWHP�GLHOHFWULF�FRQVWDQW¦ZKLFK�LV�D�JOREDO�FKDQJH�
7KH�FRPPDQG�5'$�VKRXOG�RQO\�EH�XVHG�LI�DW�OHDVW�RQH�YDOLG�VZHHS�KDV
EHHQ�SUHYLRXVO\�FRPSOHWHG�

Command Description Values
Terminators

DIA Selects air as active dielectric N/A N/A

DIE (value) Sets active dielectric to value 1 to 999.999 XX1, XX3,
XM3

DIM Selects microporous teflon as
active dielectric (1.69)

N/A N/A

DIP Selects polyethylene as active
dielectric (2.26)

N/A N/A

DIT Selects teflon as active
dielectric (2.1)

N/A N/A

RDA Sets automatic reference delay
calculation

N/A N/A

RDD (value) Sets reference delay in
distance for active channel

–999.999 to
999.999

MMT, CMT,
MTR

7DEOH����� 5HIHUHQFH�'HOD\�&RPPDQGV

FRONT PANEL
FUNCTIONS REFERENCE DELAY COMMANDS
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��� TRACE MEMORY
COMMANDS

7KH�FRPPDQGV�OLVWHG�LQ�7DEOH�����FRQWURO�WKH�WUDFH�PHPRU\�IXQFWLRQ�RQ
WKH�DFWLYH�FKDQQHO�DQG�WKH�WUDFH�PDWK�WKDW�FDQ�EH�DSSOLHG�WR�LW��%HIRUH
XVLQJ�WKH�FRPPDQGV�0(0��'70�RU�'10�WR�YLHZ�D�GLVSOD\�WKDW�LQ�
YROYHV�WUDFH�PHPRU\��RU�WR�VWRUH�WUDFH�PHPRU\�WR�GLVN��WKH�GDWD�IURP
WKH�VHOHFWHG�FKDQQHO�PXVW�ILUVW�EH�VWRUHG�WR�PHPRU\�XVLQJ�WKH�67'
FRPPDQG�

([DPSOH��“WFS STD DIV DNM”

7KLV�H[DPSOH�FRGH�FDXVHV�WKH����%�WR��

:DLW�D�IXOO�VZHHS�XQWLO�GDWD�LV�YDOLG��:)6��
6WRUH�GDWD�WR�PHPRU\��67'��
6HOHFW�FRPSOH[�GLYLVLRQ�DV�WKH�WUDFH�PDWK��',9���
'LVSOD\�WKH�GDWD�QRUPDOL]HG�WR�PHPRU\�XVLQJ�WKLV�WUDFH�PDWK
�'10���

127(
7KH�6'.�DQG�5&.�FRPPDQGV�WKDW�DUH�XVHG�WR�VWRUH�DQG�UH�
WULHYH�WKH�DFWLYH�FKDQQHO�WUDFH�PHPRU\�WR�DQG�IURP�WKH
GLVN�DUH�GHVFULEHG�LQ�&KDSWHU�9�

Command Description

ADD Selects addition as trace math for active channel.

DAT Displays measurement data on active channel.

DIV Selects division as trace math for active channel.

DNM Displays data normalized to trace memory on active channel.

DTM Displays measurement data and trace memory on active
channel.

MEM Displays trace memory on active channel.

MIN Selects subtraction as trace math for active channel.

MUL Selects multiplication as trace math for active channel.

STD Stores trace to memory.

7DEOH����� 7UDFH�0HPRU\�&RPPDQGV

FRONT PANEL
FUNCTIONS COMMANDS AND CODES
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��� MARKER COMMANDS 7KH�FRPPDQGV�OLVWHG�LQ�7DEOH�����FRQWURO�WKH�ORFDWLRQ�DQG�GLVSOD\�RI
WKH�PDUNHUV�DQG�WKH�IXQFWLRQV�UHODWHG�WR�WKH�PDUNHUV��7KH�0.�¥0.�
FRPPDQGV�DUH�XVHG�WR�VHW�D�PDUNHU�WR�D�GHVLUHG�IUHTXHQF\��WLPH��RU�GLV�
WDQFH��7KH�WHUPLQDWRU�PQHPRQLFV�XVHG�PXVW�PDWFK�WKH�DFWLYH�FKDQQHO
GRPDLQ��IUHTXHQF\�SRLQW��WLPH��RU�GLVWDQFH�¦2WKHUZLVH��DQ�DFWLRQ�QRW�
SRVVLEOH�HUURU�ZLOO�UHVXOW�

([DPSOH� “MK1 1.0000 NSC” WU\LQJ�WR�XVH�WKLV�FRGH�IRU�D�IUH�
TXHQF\�GRPDLQ�FKDQQHO�ZLOO�JHQHUDWH�DQ�§DFWLRQ�QRW�SRVVLEOH¨�HU�
URU�

0DUNHUV�FDQ�EH�LQGLYLGXDOO\�WXUQHG�RII�XVLQJ�WKH�02�¥02��FRP�
PDQGV��7KHVH�FRPPDQGV�UHPRYH�WKH�VSHFLILHG�PDUNHU�DQG�WKH�UHDGRXW
IURP�WKH�VFUHHQ�GLVSOD\�

$OO�PDUNHUV�FDQ�EH�GLVDEOHG�XVLQJ�WKH�02)�FRPPDQG��7KLV�FRPPDQG
UHPRYHV�WKH�PDUNHU�IURP�WKH�GLVSOD\��EXW�WKH�PDUNHU�UHDGRXW�UHPDLQV�

$�PDUNHU�LV�WXUQHG�RQ�ZKHQHYHU�DQ\�RI�WKH�IROORZLQJ�FRQGLWLRQV�RFFXU�

:KHQ�WKH�PDUNHU�LV�VHW�WR�D�YDOXH�
([DPSOH� �“MR2 20 GHZ"

:KHQ�WKH�PDUNHU�LV�VHOHFWHG�IRU�UHDGRXW�
([DPSOH� �“MR2"

:KHQ�WKH�PDUNHU�LV�VHOHFWHG�DV�WKH�GHOWD�UHIHUHQFH�PDUNHU��OHIW��
([DPSOH� “MK2 4.5632 GHZ”.

7KH�001�DQG�00;�FRPPDQGV�PRYH�WKH�DFWLYH�PDUNHU�WR�WKH�PLQL�
PXP�DQG�PD[LPXP�WUDFH�YDOXHV�RQ�WKH�DFWLYH�FKDQQHO��UHVSHFWLYHO\�
7KHUH�PXVW�EH�DQ�DFWLYH�PDUNHU�VHOHFWHG�IRU�WKHVH�FRPPDQG�WR�H[HFXWH�

([DPSOH� “WFS MR1 MMX M1S”

7KH�0�6¥0�6��0�(¥0�(�DQG�0�&¥0�&�FRPPDQG�DUH�XVHG�WR�GH�
ILQH�D�PDUNHU�VZHHS�XVLQJ�WKH�VSHFLILHG�PDUNHU�IRU�HLWKHU�WKH�VWDUW�
VWRS��RU�&:�IUHTXHQF\��7KLV�FRGH�VHTXHQFH�FDXVHV�WKH����%�WR��

:DLW�IRU�D�IXOO�VZHHS�RI�GDWD�WR�EH�SUHVHQW��:)6��
7XUQ�RQ�PDUNHU���DQG�VHOHFW�LW�IRU�UHDGRXW��05���
0RYH�PDUNHU���WR�WKH�PD[LPXP�YDOXH�RI�WKH�WUDFH�RQ�WKH�DFWLYH
FKDQQHO��00;��
6HW�WKH�VWDUW�IUHTXHQF\�HTXDO�WR�WKH�PDUNHU�
IUHTXHQF\��0�6��
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Command Description

DR1-DR6 Selects marker 1 - 6 as delta reference marker.

DRF Turns delta reference mode on.

DRO Turns delta reference mode off.

M1C-M6C Sets marker 1-6 sweep CW frequency.

M1E-M6E Sets marker 1-6 sweep/zoom end frequency, time or
distance.

M1S-M6S Sets marker 1-6 sweep/zoom start frequency, time or
distance.

MK1 (value) –
MK6 (value)

Turns on marker 1-6 and set to value, which is limited to
current sweep/zoom range.

MMN Sets active marker to minimum trace value

MMX Sets active marker to maximum trace value

MO1-MO6 Turns off marker 1-6

MOF Sets Marker display off

MON Sets Marker display on

MR1-MR6 Sets Read-out frequency at marker 1-6 (through GPIB)

7DEOH����� �0DUNHU�&RPPDQGV
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���� LIMITS COMMANDS 7KH�/LPLWV�&RPPDQGV�OLVWHG�LQ�7DEOH�����

6HW�XS�WKH�XSSHU�DQG�ORZHU�OLPLW�YDOXHV�IRU�WKH�DFWLYH�FKDQQHO�
6HW�WKH�OLPLW�GHOWD�IRU�WKH�OLPLW�IUHTXHQF\�UHDGRXW�IXQFWLRQ��7KH
UDQJH�RI�YDOXHV�DQG�DOORZDEOH�WHUPLQDWRU�PQHPRQLFV�DUH�GHSHQG�
HQW�RQ�WKH�JUDSK�W\SH�RI�WKH�DFWLYH�FKDQQHO��PXFK�OLNH�WKH�6&/
DQG�5()�FRPPDQGV�GHVFULEHG�LQ�SDUDJUDSK�����

)RU�JUDSK�W\SHV�WKDW�GLVSOD\�WZR�W\SHV�RI�LQIRUPDWLRQ��WKH�XQLWOHVV
WHUPLQDWRUV�DOZD\V�DSSO\�WR�WKH�ILUVW�W\SH�RI�LQIRUPDWLRQ��7KH�ILUVW�W\SH
RI�LQIRUPDWLRQ�LV�DOZD\V�GLVSOD\HG�RQ�WKH�WRS�JUDSK��7KH�VHFRQG�W\SH�RI
OLPLW�OLQH�YDOXH�LV�DFFHVVHG�E\�H[SOLFLW�XVH�RI�WKH�DSSURSULDWH�GDWD�WHU�
PLQDWRU�PQHPRQLF��([DPSOHV�

([DPSOH����“LUP 20 XX1" ��IRU�D�ORJ�PDJQLWXGH�DQG�SKDVH�GLVSOD\�
VHWV�WKH�XSSHU�OLPLW�RQ�WKH�PDJQLWXGH�GLVSOD\�WR����G%�

([DPSOH���� “LUP 45 DEG”  PXVW�EH�XVHG�WR�VHW�WKH�XSSHU�OLPLW�RQ
WKH�SKDVH�JUDSK�

7KH�/)5��/)3��DQG�/)'�FRPPDQGV�WKDW�GHILQH�OLPLW�IUHTXHQF\�UH�
DGRXWV��DUH�RQO\�DYDLODEOH�RQ�WKH�IROORZLQJ�JUDSK�W\SHV��ORJ�PDJQLWXGH
�0$*���ORJ�PDJQLWXGH�DQG�SKDVH��03+���SKDVH��3+$���OLQHDU�PDJQL�
WXGH��/,1���OLQHDU�PDJQLWXGH�DQG�SKDVH��/3+���VWDQGLQJ�ZDYH�UDWLR
�6:5���DQG�JURXS�GHOD\��'/$���7KH�DFWLYH�FKDQQHO�PXVW�EH�D�IUH�
TXHQF\�GRPDLQ�FKDQQHO�

7KH�/)3�FRPPDQG�FDQ�EH�XVHG�WR�VHOHFW�SKDVH�OLPLW�IUHTXHQF\�UH�
DGRXWV�RQ�ORJ�PDJQLWXGH�DQG�SKDVH�DQG�OLQHDU�PDJQLWXGH�DQG�SKDVH
JUDSK�W\SHV��,I�WKH�/)5�FRPPDQG�LV�XVHG�IRU�HLWKHU�RI�WKHVH�JUDSK
W\SHV��WKH�PDJQLWXGH�OLPLW�IUHTXHQF\�UHDGRXW�PHQX�IRU�WKH�FKDQQHO�LV
GLVSOD\HG�

Command Description

LFD (value) Sets limit frequency read-out delta value. Value and terminator
depend on the graph type.

LFP Selects limit frequency read-out for phase displays

LFR Selects limit frequency read-out for active channel

LLO (value) Turns on lower limit and set to value. Value and terminator de-
pend on the graph type.

LOF Turns limits display off

LON Turns limits display on

LUP (value) Turns on upper limit and set to value. Value and terminator
depends on the graph type.

7DEOH����� �/LPLWV�&RPPDQGV
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���� HARD COPY
COMMANDS

7KH�FRPPDQGV�FRQFHUQHG�ZLWK�KDUG�FRS\�RXWSXW�DUH�OLVWHG�LQ�7DEOHV
�����DQG�������7KHVH�FRPPDQGV�DUH�VWUDLJKWIRUZDUG�ZLWK�WKH�H[FHSWLRQ
RI�FRPPDQGV�37�¥37���7KH�37�¥37��FRPPDQGV�DUH�XVHG�WR�

6SHFLI\�WKH�GHQVLW\�RI�WDEXODU�GDWD�SRLQWV�RXWSXW�WR�WKH�SULQWHU
ZKHQ�XVLQJ�WKH�37%�DQG�307�FRPPDQGV��DQG
6SHFLI\�WKH�QXPEHU�RI�GDWD�SRLQWV�LQFOXGHG�LQ�WKH�RXWSXW�ILOH�XVHG
ZLWK�WKH�7''�FRPPDQG�

7KH�YDOXH�XVHG�ZLWK�WKH�37�¥37��FRPPDQGV�VSHFLILHV�WKH�QXPEHU�RI
SRLQWV�WKDW�DUH�VNLSSHG�GXULQJ�SULQWLQJ��7KHUHIRUH��37��VHOHFWV�WKH
GHQVHVW�SULQWLQJ�PRGH�ZKLOH�37��JLYHV�WKH�IHZHVW�QXPEHU�RI�GDWD
SRLQWV��7KH�+'��FRPPDQG�GLVDEOHV�KHDGHUV�DQG�SDJH�IRUPDWWLQJ�IRU
WDEXODU�SULQWRXWV��7KH�+'��FRPPDQG�HQDEOHV�KHDGHUV�DQG�SDJH�IRU�
PDWWLQJ�

7KH�KDUG�FRS\�RXWSXW�FRPPDQGV�FRQVLVW�RI�WZR�FDWHJRULHV��DFWLRQ�DQG
VHWXS�

$FWLRQ�FRPPDQGV�DFWXDOO\�LQLWLDWH�D�SORW�IRU�WKH�VXEVHW�RI�WKH�GLV�
SOD\�VSHFLILHG�E\�WKH�VHWXS�FRPPDQGV��7KHVH�FRPPDQGV�DUH�GH�
VFULEHG�LQ�7DEOH������
6HWXS�FRPPDQGV�DUH�WKRVH�WKDW�VSHFLI\�WKH�GHVLUHG�VL]H�DQG�ORFD�
WLRQ�RI�WKH�SORW�DQG�WKH�SHQ�QXPEHUV�IRU�HDFK�HOHPHQW�RI�WKH�SORW�
7KHVH�FRPPDQGV�DUH�GHVFULEHG�LQ�7DEOH�������QH[W�SDJH��

7KH�/06��/,'��/'7��DQG�/10�FRPPDQGV�UHTXLUH�D�VWULQJ�RI�FKDUDF�
WHUV�WR�EH�VHQW�RYHU�WKH�*3,%�DORQJ�ZLWK�WKH�FRPPDQG��$�VWULQJ�LQSXW
WR�WKH�����PXVW�KDYH�WKH�TXRWH�FKDUDFWHUV��§�¨��VXUURXQGLQJ�WKH�GHVLUHG
FKDUDFWHUV�IRU�WKH�VWULQJ�DQG�FDQQRW�H[FHHG�WKH�PD[LPXP�QXPEHU�RI
FKDUDFWHUV�VSHFLILHG�IRU�WKH�FRPPDQG��$Q�H[DPSOH�RI�HPEHGGLQJ�TXRWH
FKDUDFWHUV�LQ�D�VWULQJ�VHQW�WR�WKH����%�LV�VKRZQ�LQ�)LJXUH������7KLV
H[DPSOH�LV�ZULWWHQ�LQ�+3����%$6,&�

10  ! EXAMPLE OF USE OF STRINGS
20 Q$=CHR$(34) ! QUOTE SYMBOL
30 M$="4_TO_8_FILTR" ! MODEL
40 I$="456789" ! I.D.
50 D$="8/ 25/ 87" ! DATE
60 O$="GPIB_WHIZ" ! OPERATOR
70 OUTPUT 706 "LMS"Q$&M$&Q$
80 OUTPUT 706 "LID"&Q$&I$&Q$
90 OUTPUT 706 "LDT"&Q$&D$&Q$
100 OUTPUT 706 "LNM"&Q$&O$&Q$
110 END

)LJXUH����� $Q�([DPSOH�RI�+DUG�&RS\�&RGH�8VLQJ�(PEHGGHG�4XRWHV

Command
Description

PFS Prints full screen image

PGR Prints graph area
screen image

PGT Plots graticule

PLD Plots data area only

PLH Plots header

PLM Plots markers and limits

PLS Plots entire screen

PLT Plots data traces only

PMK Prints tabular data for
markers

PMN Plots menu

PMT Prints tabular data for
traces and markers

PST Stop print/plot

PTB Prints tabular data for
displayed traces

7DEOH������ $FWLRQ�&RPPDQGV�IRU
+DUG�&RS\�2XWSXW
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7KH�7''�DQG�77%�FRPPDQGV�HQDEOH�WKH�XVHU�WR�VWRUH�WDEXODU�GDWD�WR
WKH�GLVF�DQG�UHFDOO�LW�IRU�RXWSXW�WR�WKH�SULQWHU�ZLWK�WKH�WDEXODU�SULQWRXW
SRLQWV�FRQWUROOHG�E\�FRPPDQGV�37�¥37���7KHVH�FRPPDQGV�DUH�GH�
VFULEHG�LQ�&KDSWHU���

Command Description Values Terminators

DPN (value) Defines pen number for data. 1 to 8 XX1

FFD Sends form feed command to
printer (also stops print/plot).

N/A N/A

GPN (value) Defines pen number for graticule 1 to 8 XX1

HD0 Turns off tabular data headers and
page formatting.

N/A N/A

HD1 Turns on tabular data headers and
page formatting.

N/A N/A

HPN (value) Defines pen number for header. 1 to 8 XX1

LDT (string) Defines label string for operator’s
name. String may be up to 12
characters in length.

N/A N/A

LID (string) Defines label string for device I.D.
String may be up to 12 characters
in length.

N/A N/A

LMS (string) Defines label string for model/serial
number. String may be up to 12
characters in length.

N/A N/A

LNM (string) Defines label string for operator’s
name. String may be up to 12
characters in length.

N/A N/A

MPN (value) Defines pen number for markers
and limits.

1 to 8 XX1

PBL Selects quarter-size plot, bottom
left corner.

N/A N/A

PBR Selects quarter-size plot, bottom
right corner

N/A N/A

PFL Selects full-size plot. N/A N/A

PT0-PT9 Selects tabular printout points
skipped, 0-9.

N/A N/A

PTL Selects quarter-size plot, top left
corner.

N/A N/A

PTR Selects quarter-size plot, top right
corner.

N/A N/A

SPD (value) Defines pen speed percentage. 10 to 100 XX1, XX3,
XM3

7DEOH������ 6HWXS�&RPPDQGV�IRU�+DUG�&RS\�2XWSXW
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���� SYSTEM STATE
COMMANDS

7DEOH������OLVWV�WKH�V\VWHP�VWDWH�FRPPDQGV��7KHVH�FRPPDQGV�DUH�XVHG
WR�VSHFLI\�&57�GLVSOD\�SDUDPHWHUV��LQIRUPDWLRQ�GLVSOD\�IRUPDW��DQG
RWKHU�SDUDPHWHUV�WKDW�FRQWURO�WKH�RSHUDWLRQ�RI�WKH�V\VWHP��7KH�IXQFWLRQ
RI�DSSUR[LPDWHO\�KDOI�RI�WKHVH�FRPPDQGV�LV�WR�GLVSOD\�WHVW�VHW�FRQQHF�
WRU�W\SH�LQIRUPDWLRQ�RQ�WKH�V\VWHP�VFUHHQ�

Command Description Notes

ACF Accepts 360B system
configuration.

N/A

BC0 Sets CRT blanking on
(screen blanked).

Sets display for a totally blank screen.
The 360B is fully operational over the
GPIB but nothing appears on display.
This code is useful for security reasons.

BC1 Sets CRT blanking off
(screen active).

Turns off screen blanking.

BLU Selects blue as “blue”
color.

Defines blue as the “blue” display color
for markers, limits, and some menu
annotations.

CYN Selects cyan as “blue”
color.

Defines cyan as the “blue” display color
for markers, limits, and some menu
annotations.

DC1 Displays channel 1 and
2 operating parameters.

Displays operating parameters for
channels 1 and 2 in  screen data area.

DC3 Displays channel 3 and
channel 4 operating
parameters.

Displays operating parameters for
channels 3 and 4 in screen data area.

DCP Displays calibration
parameters.

Displays calibration parameters in the
screen data area.

DF2 Displays 2.4 mm
female connector
information.

N/A

DF3 Displays GPC-3.5
female connector infor-
mation.

N/A

DFK Displays K female
connector information.

N/A

DFN Displays TYPE N
female connector
information.

N/A

DFP Displays front panel
instrument state.

Displays global operating parameters in
the data area of the screen.

DFS Displays SMA female
connector information.

N/A

DFT Displays TNC female
connector information.

N/A

7DEOH������ 6\VWHP�6WDWH�&RPPDQGV����RI���
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Command Description Notes

DFV Displays V female
connector information.

N/A

DG7 Displays GPC-7 male
connector information.

N/A

DGS Displays GPIB status
information.

Displays the GPIB system parameters
in the data area of the screen.

DM2 Displays 2.4 mm male
connector information.

N/A

DM3 Displays GPC-3.5
male connector
information.

N/A

DMK Displays K male
connector information.

N/A

DMN Displays TYPE N male
connector information.

N/A

DMS Displays SMA male
connector information.

N/A

DMT Displays TNC male
connector information.

N/A

DMV Displays V male
connector information.

N/A

DWG Displays waveguide
parameters.

N/A

FOF Causes frequency
information to be
blanked.

Instructs the 360B to blank any fre-
quency information from the screen
and any hard copy output. This code is
useful for security reasons.

FON Turns on frequency
information display.

Frequency information blanking is
turned off by this code.

INT Initialize (format) data-
only disk in drive.

See Chapter 5.

RST Resets 360B to default
parameters.

Similiar to pressing the “DEFAULT
PROGRAM” key.

RTL Return to local (front
panel) control.

Performs same function as RETURN
TO LOCAL key. Has no effect if the 360
is in local lockout mode.

TST Perform self test Performs the same error reporting
function as performed by the ERROR
REPORT selection from the
DIAGNOSTICS menu (DG3). Returns a
string of 20 zeros if pass, or up to 20
error codes if fail. Refer to error codes
in “Error and Status Messages” in the
360B VGA Operation Manual.

7DEOH������ 6\VWHP�6WDWH�&RPPDQGV����RI���
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���� TEST SET
MULTIPLEXER
CONTROL COMMANDS

7DEOH������OLVW�WKH�WHVW�VHW�PXOWLSOH[HU�FRPPDQGV��7KHVH�FRPPDQGV
FRQWURO�WKH����%�7HVW�6HW�0XOWLSOH[HU�GXULQJ�UHPRWH��*3,%��V\VWHP�RS�
HUDWLRQ�

&RPPDQG�$&)¦$FFHSW����%�6\VWHP�&RQILJXUDWLRQ¦LV�QRUPDOO\�XVHG
LQ�FRQMXQFWLRQ�ZLWK�WKHVH�FRPPDQGV��UHIHU�WR�SDUDJUDSK��������&RP�
PDQGV�6)$�DQG�6)%�DUH�XVHG�WR�FRQWURO�DQ�H[WHUQDO�$�%�5)�VZLWFK��LI
XVHG��

127(
7KH�����7HVW�6HW�0XOWLSOH[HU�LV�DQ�RSWLRQ�WR�WKH����%
91$��7KH�H[WHUQDO�$�%�5)�VZLWFK�LV�FXVWRPHU�VXSSOLHG�

Command Definition

MP0 Sets non-selected test set standby power off.

MP1 Sets non-selected test set standby power on.

RFA Sets RF switch to A position.

RFB Sets RF switch to B position.

SRA Sets signal source to A.

SRB Sets signal source to B.

TSA Sets test set to A.

TSB Sets test set to B.

7DEOH������ 7HVW�6HW�0XOWLSOH[HU�&RQWURO�&RPPDQGV
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���� VIDEO SWITCH
CONTROL COMMANDS

7DEOH������OLVW�WKH�YLGHR�RXWSXW�FRQWURO�FRPPDQGV�WKDW�FRQWURO�WKH
LQWHUQDO����%�YLGHR�VZLWFKLQJ�SDWKV��7KHVH�VZLWFKLQJ�SDWKV�DUH�VKRZQ
LQ�)LJXUH�����

7KH�YLGHR�RXWSXW�FRQWURO�FRPPDQGV�SHUIRUP�WKH�VDPH�IXQFWLRQV�DV�WKH
8��PHQX�VHOHFWLRQV���7KH�8��PHQX�LV�LQYRNHG�IURP�WKH�9,'(2�&21�
),*85$7,21�VHOHFWLRQ�RI�WKH�8��8WLOLW\�0HQX��UHIHU�WR�WKH����%�9HF�
WRU�1HWZRUN�$QDO\]HU�2SHUDWLRQ�0DQXDO��

Command Definition

VEE Connects external video signal to external monitor.

VEI Connects external video signal to internal screen.

VIE Connects internal video signal to external monitor.

VII Connects internal video signal to internal screen.

7DEOH������ 9LGHR�2XWSXW�5HGLUHFWLRQ�&RQWURO�&RGHV

INTERNAL
SIGNAL

360B NETWORK ANALYZER

EXTERNAL
VGA MONITOR

EXTERNAL
COMPUTER

INTERNAL
SCREEN

DISPLAY
CIRCUITS

EXTERNAL
SIGNAL

)LJXUH����� ���%�91$�9LGHR�6LJQDO�3DWKV
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���� PULSE SYSTEM
COMMAND

7KH�30&�FRPPDQG�LV�WKH�RQO\�FRPPDQG�XVHG�ZLWK�WKH����36��$
3XOVHG�91$�V\VWHP��7KLV�FRPPDQG�SURYLGHV�FRQWURO�RI�WKH�����$
3XOVHG�&:�7HVW�6HW�SXOVH�PRGXODWRUV�E\�ZULWLQJ�D�FRQWURO�E\WH�LPDJH
WR�WKH�PRGXODWRU�FRQWURO�UHJLVWHU�RI�WKH�WHVW�VHW��YLD�WKH����%�91$���5H�
IHU�WR�WKH����36��$�3XOVHG�&:�9HFWRU�1HWZRUN�$QDO\]HU�2SHUDWLRQ
0DQXDO�IRU�IXUWKHU�LQIRUPDWLRQ�DERXW�RSHUDWLRQ�RI�WKH����36��$
3XOVHG�91$�V\VWHP�DQG�V\VWHP�FRPSRQHQWV�

7KH�ELW�DVVLJQPHQW�RI�WKH�FRQWURO�UHJLVWHU�E\WH�LPDJH�LV�VKRZQ�LQ�)LJ�
XUH������QRWH�WKDW�RQO\�WKH�XSSHU�QLEEOH��L�H��IRXU�PRVW�VLJQLILFDQW�ELWV�
DUH�XVHG���1RWH�WKDW�WKLV�E\WH�VWUXFWXUH�LV�VKRZQ�LQ�KH[DGHFLPDO�IRU�
PDW����,I�ELW� ����WKH�FRUUHVSRQGLQJ�PRGXODWRU�ZLOO�EH�WXUQHG�RQ�IXOO�WR
RYHUULGH�WKH�SURILOH�SXOVH��,I�ELW� ����WKH�SURILOH�SXOVH�ZLOO�FRQWURO�WKH
PRGXODWRU��

7KH�H[DPSOH�FRGH�VKRZQ�EHORZ�LV�D�SURJUDP�IXQFWLRQ�WKDW�WXUQV�RQ�DOO
IRXU�PRGXODWRUV�LQ�WKH�����$�7HVW�6HW���,W�LV�ZULWWHQ�LQ�0LFURVRIW�§&¨��

3URJUDP�)XQFWLRQ�([DPSOH�

unsigned char control_byte;

ibwrt(pna, "PMC", 3);  / ∗ send mnemonic to 360B VNA ∗/

control_byte = 0xF0; / ∗ all modulators Ta, Ra, Tb, 

   and Rb full on ∗/

ibwrt(pna,  &control_byte, 3); / ∗  send byte to 360B */

Rb Tb Ra Ta 0 0 0 0

7 6 5 4 3 2 1 0

Upper Nibble Lower Nibble

)LJXUH����� 3XOVH�6\VWHP�&RQWURO�%\WH�%LW
6WUXFWXUH
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���� NOISE FIGURE
SYSTEM COMMANDS

7KH�FRPPDQGV�OLVWHG�LQ�7DEOH������DUH�XVHG�WR�FRQWURO�WKH�IXQFWLRQV�RI
WKH�����$�1RLVH�)LJXUH�0RGXOH�DQG�WR�UHDG�WKH�VWDWXV�E\WH�IURP�WKDW
PRGXOH��7KH�����$�1RLVH�)LJXUH�0RGXOH�LV�SDUW�RI�WKH����1)��$
1RLVH�)LJXUH�9HFWRU�1HWZRUN�$QDO\]HU�6\VWHP��5HIHU�WR�WKH����1)��$
1RLVH�)LJXUH�9HFWRU�1HWZRUN�$QDO\]HU�2SHUDWLRQ�0DQXDO�IRU�LQIRUPD�
WLRQ�DERXW�WKH�ELW�VWUXFWXUH�DQG�ELW�IXQFWLRQV�RI�WKH�FRQWURO�UHJLVWHUV
DIIHFWHG�E\�WKHVH�FRPPDQGV�

���� MILLIMETER-WAVE
TEST SET COMMANDS

7KH�FRPPDQGV�OLVWHG�LQ�7DEOH������FRQWURO�WKH�IXQFWLRQV�RI�WKH�����$
0LOOLPHWHU�:DYH�7HVW�6HW�ZKHQ�RSHUDWHG�LQ�WKH�*3,%�PRGH��

Command
Description

LDM Loads new modules (must be specified for the band and head
changes that are to take place). The mnemonic “LDM” must be
specified after band.

E12 Selects E band (60-90 GHz) with WR-12.

P2A Selects model number 3640 for port 2.

P2B Selects model number 3641 for port 2.

Q22 Selects Q band (33-50 GHz) with WR-22.

U19 Selects U band (40-60 GHz) with WR-19.

V15 Selects V band (50-75 GHz) with WR-15.

7DEOH������ 0LOOLPHWHU�:DYH�7HVW�6HW�&RPPDQGV

360B PM 3-23/3-24
Changed: March 1996

Command Description Values

MC1 (value) Writes control byte to 3642A Noise Figure Module
Primary Control Register.

Binary,
8 bit

MC2 (value) Writes control byte to 3642A Noise Figure Module
Secondary Control Register.

Binary,
8 bit

RSB (value) Reads Status Register (ID byte.) Binary,
8 bit

7DEOH������ 1RLVH�)LJXUH�6\VWHP�&RPPDQGV
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��� INTRODUCTION 7KLV�FKDSWHU�GHVFULEHV�WKH�*3,%�3URGXFW�6SHFLILF�&RPPDQGV�XVHG�WR
SHUIRUP�V\VWHP�FDOLEUDWLRQ�IXQFWLRQV��,Q�WKLV�FKDSWHU��WKHVH�PHVVDJHV
DUH�UHIHUUHG�WR�DV�§���%�*3,%�FRPPDQGV¨�RU�VLPSO\�§FRPPDQGV¨�
7KHVH�FRPPDQGV�SHUIRUP�WKH�IROORZLQJ�IXQFWLRQV�

6SHFLI\�WKH�FDOLEUDWLRQ�PHWKRG�GHVLUHG�

6SHFLI\�WKH�W\SH�RI�FDOLEUDWLRQ�GHVLUHG�

6SHFLI\�WKH�FDOLEUDWLRQ�VWDQGDUGV�WR�EH�XVHG�

6SHFLI\�WKH�WUDQVPLVVLRQ�OLQH�W\SH�DQG�DVVRFLDWHG��FKDUDFWHULVWLFV�

&RQWURO�WKH�FDOLEUDWLRQ�GDWD�WDNLQJ�SURFHVV�

��� DESCRIPTION OF
CALIBRATION
COMMANDS

7DEOH�����ORFDWHG�DW�WKH�UHDU�RI�WKLV�FKDSWHU�OLVWV�DOO�*3,%�FRPPDQGV
WKDW�DUH�XVHG�WR�SHUIRUP�WKH����%�91$�FDOLEUDWLRQ�IXQFWLRQ�XQGHU�UH�
PRWH�FRQWURO��7KLV�WDEOH�SURYLGHV�D�EULHI�GHVFULSWLRQ�RI�WKH�IXQFWLRQ�IRU
HDFK�FRPPDQG�DQG�OLVWV�SHUPLVVLEOH�YDOXHV�DQG�WHUPLQDWRUV��LI�UH�
TXLUHG��3URJUDPPLQJ�H[DPSOHV�VKRZLQJ�W\SLFDO�XVDJH�RI�WKHVH�FRP�
PDQGV�DUH�SURYLGHG�LQ�SDUDJUDSKV�IROORZLQJ�WKH�WDEOH�

127(
7KH����%�91$�FDOLEUDWLRQ�IXQFWLRQ�UHTXLUHV�RSHUDWRU�LQ�
WHUYHQWLRQ��+RZHYHU��LW�LV�SRVVLEOH�WR�XVH�WKH�H[WHUQDO�FRQ�
WUROOHU�WR�JXLGH�WKH�RSHUDWRU�WKURXJK�WKH�FDOLEUDWLRQ
SURFHVV�XVLQJ�D�VXLWDEOH�SURJUDP�FRQWDLQLQJ�WKH�FDOLEUD�
WLRQ�FRPPDQGV�GHVFULEHG�LQ�WKLV�FKDSWHU�

0DMRU�&DOL�
EUDWLRQ�&RP�
PDQGV

7KH�IROORZLQJ�SDUDJUDSKV�SURYLGH�GHWDLOHG�GHVFULS�
WLRQV�RI�WKH�PDMRU�*3,%�FRPPDQGV�XVHG�IRU�FDOLEUD�
WLRQ��7KH\�DOVR�SURYLGH�SURJUDPPLQJ�LQIRUPDWLRQ
DQG�WHFKQLTXHV�IRU�WKH�XVH�RI�WKHVH�FRPPDQGV�

12&�¦�6SHFLI\�1RUPDO�����3RLQW�&DOLEUDWLRQ

7KLV�FRPPDQG�VHWV�XS�D�QRUPDO�IUHTXHQF\�UDQJH
FDOLEUDWLRQ�

657�¦�(QWHU�6WDUW�)UHTXHQF\�IRU�1RUPDO�&DOL�
EUDWLRQ

7KLV�FRPPDQG�VHWV�WKH�ORZHU�OLPLW�RI�WKH�UDQJH�RI
IUHTXHQFLHV�XVHG�IRU�WKH�FDOLEUDWLRQ�SURFHVV�

&KDSWHU��
&DOLEUDWLRQ�
)XQFWLRQV

360B GPIB PM 4-3



673�¦�(QWHU�6WRS�)UHTXHQF\�IRU�1RUPDO�&DOL�
EUDWLRQ

7KLV�FRPPDQG�VHWV�WKH�XSSHU�OLPLW�RI�WKH�UDQJH�RI
IUHTXHQFLHV�XVHG�IRU�WKH�FDOLEUDWLRQ�SURFHVV�

')&�¦�6SHFLI\�'LVFUHWH�)UHTXHQF\
&DOLEUDWLRQ�

7KLV�FRPPDQG�VHWV�XS�D�FDOLEUDWLRQ�DW�GLVFUHWH�IUH�
TXHQFLHV�RQO\��2QO\�WKH�SRLQWV�HQWHUHG�XVLQJ�WKH
')4��,)9��)56��)5,��)53��RU�),/�FRPPDQGV�DUH
XVHG�LQ�FDOLEUDWLRQ����≤ QXPEHU�RI�SRLQWV�≤ 501)��

7KH�,)9�FRPPDQG�DOORZV�IRU�D�IUHTXHQF\�OLVW�LQSXW
RI�FDOLEUDWLRQ�IUHTXHQFLHV��5HIHU�WR�SDUDJUDSK�����
'DWD�7UDQVIHU�&RPPDQGV��IRU�PRUH�GHWDLOV�

7KH�')4��)56��)5,��)53��),/��DQG�')2�FRPPDQGV
FDQ�DOVR�EH�XVHG�WR�VSHFLI\�IUHTXHQFLHV�RXWVLGH�RI
FDOLEUDWLRQ��8VDJH�RI�DQ\�RI�WKHVH�FRPPDQGV�ZLOO
FDXVH�SULRU��FDOLEUDWLRQ�GDWD�WR�EH�ORVW�

&:&�¦�6SHFLI\�&:�&DOLEUDWLRQ

7KLV�FRPPDQG�VHWV�XS�D�FRQWLQXRXV�ZDYH��&:��FDOL�
EUDWLRQ�

3�&�¦�6HW�XS�WR�6SHFLI\�3RUW�2QH�&DOLEUDWLRQ
6WDQGDUGV

7KLV�FRPPDQG�VSHFLILHV�SRUW�RQH�DV�WKH�SRUW�WR
ZKLFK�VXEVHTXHQW�FRQQHFWRU�UHODWHG�FRPPDQGV�ZLOO
DSSO\�

3�&�¦�6HW�XS�WR�6SHFLI\�3RUW�7ZR�6WDQGDUGV

7KLV�FRPPDQG�VSHFLILHV�SRUW�WZR�DV�WKH�SRUW�WR
ZKLFK�VXEVHTXHQW�FRQQHFWRU�UHODWHG�FRPPDQGV�ZLOO
DSSO\�

([DPSOH�

“P1C CFK P2C CMK”

7KLV�VHTXHQFH�RI�FRPPDQGV�VHWV�XS�D�IHPDOH�.�FRQ�
QHFWRU�IRU�SRUW����P1C CFK��DQG�D�PDOH�.�FRQQHFWRU
IRU�SRUW����P2C CMK��

2WKHU�&RQQHFWRU�6SHFLILFDWLRQ��&1'�

7KLV�FRPPDQG�DOORZV�D�QRQ�VWDQGDUG�FRQQHFWRU�WR
EH�VSHFLILHG��7KLV�LV�WKH�VDPH�DV�VHOHFWLQJ�OTHER
IURP�WKH�FRQWURO�SDQHO�PHQX��:KHQ�VSHFLI\LQJ�WKH
&1'�FRPPDQG��WKH�FRQQHFWRU�RIIVHW�IRU�WKH�RSHQ
DQG�RU�VKRUW�GHYLFH�DQG�WKH�FDSDFLWDQFH�FRHIILFLHQWV

CALIBRATION DESCRIPTION OF
FUNCTIONS CALIBRATION COMMANDS
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IRU�WKH�RSHQ�GHYLFH�DUH�HQWHUHG�WR�FKDUDFWHUL]H�WKH
FRQQHFWRU�

6/'�¦�6SHFLI\�6OLGLQJ�/RDG�IRU�&DOLEUDWLRQ

7KLV�FRPPDQG�VSHFLILHV�D�VOLGLQJ�ORDG��,I�VSHFLI\LQJ
WKH�6/'�FRPPDQG��WKH�GDWD�WDNLQJ�SURFHVV�IRU�WKH
ORDG�LQFOXGHV�VL[�VOLGH�SRVLWLRQV��,I�DQ\�IUHTXHQFLHV
DUH�EHORZ���*+]��\RX�PXVW�XVH�D�EURDGEDQG�ORDG�

5HTXLUHG
&RPPDQG
6HTXHQFH

7KH�SURJUDP�XVHG�WR�FRQWURO�WKH�FDOLEUDWLRQ�SURFHVV
PXVW�IROORZ�D�VSHFLILF�RUGHU�IRU�WKH�*3,%�FDOLEUDWLRQ
FRPPDQGV��7DEOH�����OLVWV�WKLV�DFFHSWDEOH�RUGHU�

2WKHU�&DOL�
EUDWLRQ�5H�
ODWHG�&RP�
PDQGV

7KH�IROORZLQJ�FRPPDQGV�DUH�XVHG�IRU�VSHFLDO�W\SHV
RI�FDOLEUDWLRQV��WR�LQYRNH�RSWLRQV�DQG�QRQ�VWDQGDUG
FDOLEUDWLRQ�SURFHGXUHV��DQG�WR�VLPXODWH�D�FDOLEUDWLRQ
SURFHVV�

&RPPDQGV�$����$�7��$5)��$)5��$)7��DQG�$5/

7KHVH�FRPPDQGV�VLPXODWH�WKH�FRPSOHWLRQ�RI�D�FDOL�
EUDWLRQ��:KHQ�XVHG�LQ�WKLV�PDQQHU��FRPPDQGV�DVVR�
FLDWHG�ZLWK�FDOLEUDWLRQ�FRHIILFLHQWV��,&�¥,&��
,&$¥,&&��2&�¥2&���2&$¥2&&��DUH�PDWFKHG�ZLWK
WKH�FRUUHVSRQGLQJ�HUURU�WHUPV��)RU�DGGLWLRQDO�LQIRU�
PDWLRQ��UHIHU�WR�&KDSWHU�9��SDUDJUDSK������'DWD
7UDQVIHU�&RPPDQGV�

127(�

7KH�$�7��$����$5)��$)5��$)7��DQG�$5/
FRPPDQGV�PDWFK�XS�ZLWK�FRUUHVSRQGLQJ
FDOLEUDWLRQ�W\SH�FRPPDQGV��7KHVH�FRP�
PDQGV�FDQ�EH�XVHG�IRU�DGYDQFHG�DSSOLFD�
WLRQV�WKDW�LQSXW�FDOLEUDWLRQ�FRHIILFLHQWV�LQWR
WKH����%��UHIHU�WR�&KDSWHU�9��SDUD�
JUDSK������

�&RPPDQGV�&21�DQG�&2)

7KHVH�FRPPDQGV�DUH�QRW�XVHG�GXULQJ�FDOLEUDWLRQ�
7KH\�DUH�XVHG�GXULQJ�QRUPDO�PHDVXUHPHQWV�WR�DS�
SO\�WKH�FXUUHQW�FDOLEUDWLRQ��&21��RU�WR�WXUQ�RII�DQ\
DSSOLHG�FDOLEUDWLRQ��&2)��

CALIBRATION DESCRIPTION OF
FUNCTIONS CALIBRATION COMMANDS
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&RPPDQGV�/0��DQG�/0�

7KHVH�FRPPDQGV�DUH�XVHG�WR�VHOHFW�D�PDWFK�IRU�WKH
VHFRQG�RU�WKH�WKLUG�GHYLFH�UHVSHFWLYHO\�GXULQJ�D
/50�W\SH�FDOLEUDWLRQ��([DPSOH�

ibwrt(pna, “LM2", 3);/ ∗ match as second
 device ∗/

&RPPDQGV�0$7�DQG�0,;

7KH�0$7��0$7FKHG��FRPPDQG�FKDQJHV�WKH�PHDV�
XUHPHQW�VHTXHQFH�IRU�WKH�VWDQGDUG����WHUP��FRD[LDO�
WZR�FKDQQHO�FDOLEUDWLRQ�VR�WKDW�WKH�§RSHQ¨�PHDVXUH�
PHQWV�DUH�SHUIRUPHG�LQ�VHTXHQFH��IROORZHG�E\�WKH
§VKRUW¨�PHDVXUHPHQWV��7KH�0,;��0,;HG��FRPPDQG
UHWXUQV�WR�WKH�QRUPDO�VHTXHQFH�IRU�D�WZR�FKDQQHO���
WHUP�FDOLEUDWLRQ�

&RPPDQGV�7&��DQG�7&�

&RPPDQG�7&��WDNHV�FDOLEUDWLRQ�GDWD�IRU�WKH�FXU�
UHQW��FDOLEUDWLRQ��VWDQGDUG�IRU�SRUW���XVLQJ�D�VHSD�
UDWH�IRUZDUG�PHDVXUHPHQW�VZHHS��&RPPDQG�7&�
SHUIRUPV�WKH�VDPH�IXQFWLRQ�IRU�SRUW���XVLQJ�D�VHSD�
UDWH��UHYHUVH��VZHHS���1RWH�WKDW�FRPPDQG�7&'�SHU�
IRUPV�WKHVH�LGHQWLFDO�RSHUDWLRQV��XVLQJ�FRQVHFXWLYH
IRUZDUG�DQG�UHYHUVH�PHDVXUHPHQW�VZHHSV���8VLQJ
WKH�7&��DQG�7&��FRPPDQGV�DOORZV�RQH�FDOLEUDWLRQ
VWDQGDUG�RI�HDFK�W\SH�WR�EH�XVHG�IRU�ERWK�SRUWV�

127(

:KHQ�PDNLQJ�WZR�SRUW�PHDVXUHPHQWV�ZLWK
FRPPDQGV�7&��DQG�7&���ERWK�PXVW�EH�XVHG
EHIRUH�WKH�1&6�FRPPDQG�FDQ�EH�XVHG�

&RPPDQGV�8����8����DQG�8��

7KHVH�FRPPDQGV�DUH�XVHG�WR�VHOHFW���������RU����PLO
87)�FDOLEUDWLRQ�NLWV�UHVSHFWLYHO\��7KHVH�FDOLEUDWLRQ
NLWV�DUH�XVHG�WR�SHUIRUP�D����%�FDOLEUDWLRQ�IRU�PL�
FURVWULS�GHYLFH�PHDVXUHPHQWV��([DPSOH�

ibwrt(pna, “U10", 3);/ ∗  select 10 mil
   ca libration ∗/

�/50�&DOLEUDWLRQ�0HWKRG�RI�5RKGH�	�6FKZDU]��*HUPDQ\

CALIBRATION DESCRIPTION OF
FUNCTIONS CALIBRATION COMMANDS
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CALIBRATION DESCRIPTION OF
FUNCTIONS CALIBRATION COMMANDS

Order Item Typical Commands Used Req’d/Opt’l

1 Calibration Method SCM, OCM, LCM O

2 Line Type LTC, LTW, LTU O

3 Waveguide Param’s WK1, WKD, WCO, SH1, SH2 O

3 Calibration Type C12, C8T, CRF, CFR, CFT, CFL R

4 Isolation Usage ISN, ISF O

5 Data Points NOC, DFC, TDC, CWG O

6 Frequency:
Range
Discrete *

CW 

SRT, STP
DFQ, DFD, IFV, FRS, FRI, FRP,
FIL, FRC,
CWF

O
R

O

7 Connector Type ,
and Offset Short
Values

P1C, P2C, CMS, CFS, CMK,
CFK, CMV, CFV, CMC, CFC,
CM2, CF2, CMN, CFN, CM3,
CF3, CNG, CND, COO, COS,
CC0, CC1, CC2, CC3, SH1, SH2

O

8 Reflection Pairing MAT, MIX O

9 Reference
Impedance

LLZ O

10 Load Type SLD, BBL O

11 Through Param’s TOL, TDL, TFL, TFE O

12 LRL Band LR2, LR3 O

13 LRL Parameters RM1, RRP, LL1, LL2, LL3, LM2,
LM3, BPF

O

14 Microstrip
Parameters

U10, U15, U25, USW, SBT,
SBD, USE, USZ

O

15 Flat Test Port 
Calibration **

TP1, TP2. PSP, PTP, PTS, SFC,
FP0, FP1

O

16 Begin Calibration 
(Data Collection)

BEG R

∗ Required commands if DEC command previously issued. Command CND must be
issued before sending CCO–CC3, and COS.

∗∗ May be done as part of regular calibration, or seperately.

7DEOH����� &DOLEUDWLRQ�&RPPDQG�2UGHULQJ

360B GPIB PM 4-7



$�6LPSOH
([DPSOH
3URJUDP

7KH�IROORZLQJ�LV�DQ�H[DPSOH�SURJUDP�WR�VHW�XS�D
W\SLFDO�FDOLEUDWLRQ�VHTXHQFH�IRU�WKH����%�91$�

“SCM LTC C12 DFC FRS 1.0 GHZ FRI 100MHZ FRP
41 XX1 FIL DFD P1C CFK P2C CMK BBL BEG”

7KLV�H[DPSOH�FRGH�VHWV�XS�D�FDOLEUDWLRQ�XVLQJ�VWDQG�
DUG�FDOLEUDWLRQ�PRGH��SCM���FRD[�FDEOH�PHGLD��LTC��
DQG����WHUP�FDOLEUDWLRQ�W\SH��C12���$�GLVFUHWH�VHW�RI
SRLQWV�LV�GHILQHG�IRU�IUHTXHQF\�RSHUDWLRQ�VWDUWLQJ�DW
��*+]��FRS 1.0 GHZ���VSDFHG�����0+]�DSDUW��FRI
100MHZ���DW����FRQVHFXWLYH�SRLQWV��FRP 41 XX1���7KLV
UDQJH�LV�FRQILUPHG�RU�§ILOOHG¨���FIL���WKHQ�FRPSOHWHG
�DFD��

7KH�3RUW���WHVW�SRUW�FRQQHFWRU�LV�GHILQHG�DV�D�IHPDOH
W\SH�.�FRQQHFWRU��P1C CFK��DQG�WKH�3RUW���WHVW�SRUW
FRQQHFWRU�LV�GHILQHG�DV�D�PDOH�.�W\SH�FRQQHFWRU
�P2C CMK���%URDGEDQG�ORDGV�DUH�VHOHFWHG�DV�WKH�GH�
IDXOW�ORDG�W\SH��BBL���7KH�BEG�FRPPDQG�LQVWUXFWV
WKH����%�WR�EHJLQ�WKH�FDOLEUDWLRQ�GDWD�WDNLQJ�SURF�
HVV�

7KH�FDOLEUDWLRQ�FRQWURO�SURJUDP�VKRXOG�FRQWDLQ�FRP�
PDQGV�WR�FRQWURO�WKH�GDWD�FROOHFWLRQ�SRUWLRQ�RI�WKH
FDOLEUDWLRQ�SURFHVV��7\SLFDO�FRPPDQGV�XVHG�IRU�WKLV
SURFHVV�DUH�

7DNH�&DOLEUDWLRQ�'DWD�IRU�&XUUHQW�6WDQGDUG
�7&'��RU�7&���RU�7&���
*R�RQ�WR�WKH�1H[W�&DOLEUDWLRQ�6WHS��1&6�
$YHUDJLQJ�2Q�DQG�6HW�WR�9DOXH��$9*�
$YHUDJLQJ�2II��$2)�
6HW�,)�%DQGZLWK�WR�1RUPDO��,)1�
6HW�,)�%DQGZLWK�WR�5HGXFHG��,)5�
6HW�,)�%DQGZLWK�WR�0LQLPXP��,)0�
$Q\�*UDSK�7\SH�6SHFLILFDWLRQ�RU�6FDOLQJ
&KDQJH
$FWLYH�&KDQQHO�6SHFLILFDWLRQ��&+�¥&+��

7KH�7&'��RU�7&���RU�7&���DQG�1&6�FRPPDQGV�FRQ�
WURO�WKH�GDWD�WDNLQJ�SURFHVV��&RPPDQGV�$9*��$2)�
,)1��,)5��DQG�,)0�FRQWURO�WKH�GDWD�HQKDQFHPHQW
IXQFWLRQ�XVHG�IRU�D�SDUWLFXODU�PHDVXUHPHQW��UHIHU�WR
&KDSWHU����SDUDJUDSK������(QKDQFHPHQW
&RPPDQGV��

%HIRUH�WKH�7&'��RU�7&���RU�7&���DQG�1&6�FRP�
PDQGV�DUH�LQYRNHG�LQ�WKH�SURJUDP��WKH�V\VWHP�RS�
HUDWRU�PXVW�EH�LQVWUXFWHG�WR�SHUIRUP�WKH�H[DFW�VWHSV

CALIBRATION DESCRIPTION OF
FUNCTIONS CALIBRATION COMMANDS
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QHFHVVDU\�WR�VHWXS�WKH�FDOLEUDWLRQ�VHTXHQFH�IRU�WKH
W\SH�RI����%�FDOLEUDWLRQ�WR�EH�XVHG��$Q�H[DPSOH�SUR�
JUDP�VHJPHQW�WR�FRQWLQXH�WKH����WHUP�FDOLEUDWLRQ
VWDUWHG�LQ�WKH�SUHYLRXV�H[DPSOH�LV�VKRZQ�LQ�)LJXUH
�����7KLV�H[DPSOH�SURJUDP�VHJPHQW�LV�LQ�ZULWWHQ�LQ
+3�%$6,&�

7KH�FDOLEUDWLRQ�FRQWURO�SURJUDP�VKRXOG�GHWHUPLQH�LI
WKH����%�LV�UHDG\�IRU�WKH�QH[W�VWHS�RI�WKH�FDOLEUDWLRQ
VHTXHQFH�EHIRUH�SURPSWLQJ�WKH�V\VWHP�RSHUDWRU�WR
FRQQHFW�QHZ�FDOLEUDWLRQ�VWDQGDUGV�WR�WKH�WHVW�SRUWV�
7KLV�FDQ�EH�GRQH�E\�PRQLWRULQJ�WKH�VWDWXV�RI�WKH
���%�RU�E\�UHTXHVWLQJ�§GXPP\¨�GDWD�RXWSXW�IURP
WKH����%�DIWHU�H[HFXWLQJ�WKH�1&6�FRPPDQG�

)RU�H[DPSOH��WKH�FRPPDQGV�LQ�WKH�IROORZLQJ
H[DPSOH�LQVWUXFW�WKH����%�WR�WDNH�FDOLEUDWLRQ�GDWD
�7&'���JR�WR�WKH�QH[W�FDOLEUDWLRQ�VWHS��1&6���DQG
RXWSXW�WKH�QXPEHU�RI�SRLQWV�LW�LV�PHDVXULQJ��213��
:KHQ�WKH�FRQWUROOHU�LV�DEOH�WR�UHDG�WKH�SRLQWV�VWULQJ
IURP�WKH����%��WKH�FDOLEUDWLRQ�VWHS�LV�FRPSOHWH�

260 OUTPUT 706;"TCD NCS ONP"
270 ENTER 706; N$   ! READ #POINTS WHEN

STEP IS COMPLETE
280 DISP “CALIBRATION STEP COMPLETE”

)ODW�7HVW�3RUW
&DOLEUDWLRQ

6LJQDO�VRXUFH�SRZHU�FRUUHFWLRQ�GDWD�SURGXFHG�GXU�
LQJ�WKLV�W\SH�RI����%�FDOLEUDWLRQ�LV�XVHG�WR�IODWWHQ
WKH�VLJQDO�SRZHU�RXWSXW�IURP�WKH�WHVW�VHW�SRUW�V�
RYHU�D�VSHFLILHG�IUHTXHQF\�UDQJH��7KLV�IHDWXUH�LV
XVHG�WR�SURYLGH�IODW�WHVW�VWLPXOXV�VLJQDOV�WR�WKH�GH�
YLFH�XQGHU�WHVW�ZKLOH�SHUIRUPLQJ�QRUPDO�PHDVXUH�
PHQWV��7KH�)ODW�7HVW�3RUW�&DOLEUDWLRQ�SURFHGXUH�LV
GHVFULEHG�LQ�GHWDLO�LQ�$SSOLFDWLRQ�1RWH�$1���%¥��
§)ODW�7HVW�3RUW�3RZHU�&RUUHFWLRQ¨��7KLV�DSSOLFDWLRQ
QRWH�LV�LQFOXGHG�DV�D�VXSSOHPHQW�WR�WKH����%�9HFWRU
1HWZRUN�$QDO\]HU�2SHUDWLRQ�0DQXDO�

$V�ZLWK�WKH�VWDQGDUG����%�FDOLEUDWLRQ�SURFHGXUH�
WKH�V\VWHP�RSHUDWRU�LV�JXLGHG�WKURXJK�D�VHTXHQFH�RI
RSHUDWLRQV�DQG�PHDVXUHPHQWV�WKDW�PDNH�XS�WKH�IODW
WHVW�SRUW�FDOLEUDWLRQ�VHTXHQFH��+RZHYHU��WKLV�RSHUDW�
LQJ�VHTXHQFH�LV�PRUH�FRPSOH[�WKDQ�IRU�D�VWDQGDUG
FDOLEUDWLRQ��7KHUHIRUH��EHIRUH�DWWHPSWLQJ�WR�ZULWH�D
*3,%�FRQWUROOHG�SURJUDP�WR�SURGXFH�WKLV�FDOLEUDWLRQ
VHTXHQFH��ILUVW�EHFRPH�WKRURXJKO\�IDPLOLDU�ZLWK�WKH
PDQXDO�SURFHGXUH�
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)ODW�WHVW�SRUW�FDOLEUDWLRQV�UHTXLUH�FRQVLGHUDEO\�PRUH
WLPH�WR�SHUIRUP�WKDQ�VWDQGDUG�FDOLEUDWLRQV��7KH
WLPH�UHTXLUHG�LV�GHSHQGDQW�XSRQ�WKH�QXPEHU�RI
SRLQWV�VHOHFWHG��D�����SRLQW�RQH�VZHHS�FDOLEUDWLRQ�UH�
TXLUHV�DSSUR[LPDWHO\����PLQXWHV�WR�SHUIRUP��)RU
WKHVH�FDOLEUDWLRQV��WKH�*3,%�WLPHRXW�YDOXH�PXVW�EH
LQFUHDVHG�DFFRUGLQJO\��RU�WKH�FRQWURO�SURJUDP�PXVW
JHQHUDWH�DQ�DSSURSULDWH�WLPH�GHOD\�EHIRUH�H[HFXWLQJ
VXEVHTXHQW�FRPPDQGV�

7KH�FRPPDQGV�OLVWHG�EHORZ�DUH�XVHG�WR�LQYRNH�DQG
FRQWURO�IODW�WHVW�SRUW�FDOLEUDWLRQV��7KHVH�FRPPDQGV
SHUIRUP�IXQFWLRQV�DQDORJRXV�WR�WKRVH�LQYRNHG�E\�WKH
PHQX�VHOHFWLRQ�VHTXHQFH�IRU�IODW�WHVW�SRUW�FDOLEUD�
WLRQ�WKDW�DUH�LQLWLDWHG�IURP�WKH�“TEST SIGNALS”
PHQX�

&RPPDQGV�73��DQG�73�

&RPPDQG�73��VHOHFWV�WHVW�SRUW���IRU�IODW�WHVW�SRUW
FDOLEUDWLRQ��&RPPDQG�73��SHUIRUPV�WKH�LGHQWLFDO
IXQFWLRQ�IRU�WHVW�SRUW���

&RPPDQG�363

7KLV�FRPPDQG�LV�XVHG�WR�VHOHFW�WKH�QXPEHU�RI�SRZHU
PHDVXUHPHQW�VZHHSV����¥����WKDW�DUH�WR�EH�SHU�
IRUPHG�GXULQJ�WKH�FDOLEUDWLRQ��7KH�H[WHUQDO�SRZHU
PHWHU�PHDVXUHV�WKH�SRZHU�DW�HDFK�IUHTXHQF\�SRLQW
GXULQJ�HDFK�VZHHS��DV�GHVFULEHG�LQ�$SSOLFDWLRQ
1RWH����������7KH�GDWD�IRU�HDFK�IUHTXHQF\�SRLQW
PHDVXUHG�DUH�DYHUDJHG��7KH�PRUH�VZHHSV�XVHG��WKH
EHWWHU�WKH�DFFXUDF\�ZLOO�EH��KRZHYHU��VLJQLILFDQWO\
PRUH�WLPH�ZLOO�EH�UHTXLUHG�

&RPPDQG�373

7KLV�FRPPDQG�LV�XVHG�WR�VHW�WKH�SRZHU�OHYHO�DW�WKH
WHVW�VHW�SRUW�IRU�PHDVXUHPHQWV�VHW�XS�XVLQJ�IODW�WHVW
SRUW�FDOLEUDWLRQ��7KH�SHUPLVVLEOH�UDQJH�RI�WKH
§YDOXH¨�SDUDPHWHU�XVHG�ZLWK�WKLV�FRPPDQG�LV�GHWHU�
PLQHG�E\�WKH�IROORZLQJ�IDFWRUV�

7KH�IODWWHQHG�WHVW�VHW�SRZHU�OHYHO�VHW�E\�WKH
IODW�WHVW�SRUW�FDOLEUDWLRQ�
7KH�VLJQDO�VRXUFH�DWWHQXDWRU�VHWWLQJ��LI�GLIIHU�
HQW�IURP�WKDW�XVHG�GXULQJ�WKH�FDOLEUDWLRQ��
7KH�VLJQDO�VRXUFH�SRZHU�OHYHO�DGMXVWPHQW
UDQJH��DV�UHODWHG�WR�WKH�VRXUFH�SRZHU�VHWWLQJ
GXULQJ�FDOLEUDWLRQ��

CALIBRATION DESCRIPTION OF
FUNCTIONS CALIBRATION COMMANDS
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([DPSOH�¦�7KH�IROORZLQJ�VHWXS�FRQGLWLRQV�\LHOG�D
SHUPLVVLEOH�YDOXH�SDUDPHWHU�UDQJH�RI�¥���G%P�WR
¥���G%P�

7HVW�VHW�SRZHU�OHYHOHG�WR�¥���G%P�E\�WKH�FDOLEUD�
WLRQ��ZLWK�WKH�VRXUFH�RXWSXW�VHW�IRU���G%P��DQG

6LJQDO�VRXUFH�DWWHQXDWRU�VHW�IRU��DGGLWLRQDO����
G%P��DQG

6LJQDO�VRXUFH�SRZHU�OHYHO�UDQJH�IURP�¥��G%P�WR
���G%P�

&RPPDQG�376

7KLV�FRPPDQG�LV�XVHG�WR�VHOHFW�WKH�QXPEHU�RI��IUH�
TXHQF\�SRLQWV����¥�����WR�EH�VNLSSHG�EHWZHHQ�HDFK
PHDVXUHG�SRLQW�RQ�WKH�SRZHU�PHDVXUHPHQW�VZHHS�
,W�WKHUHIRUH�GHWHUPLQHV�WKH�QXPEHU�RI�SRLQWV�PHDV�
XUHG�RQ�HDFK�VZHHS��UHIHU�WR�$SSOLFDWLRQ�
1RWH���������

&RPPDQG�6)&

7KLV�FRPPDQG�EHJLQV�WKH�IODW�WHVW�SRUW�FDOLEUDWLRQ
VHTXHQFH�

&RPPDQG6�)3��DQG�)3�

&RPPDQG�)3��FDXVHV�WKH�IODW�WHVW�SRUW�SRZHU�FRU�
UHFWLRQ�GDWD�WR�EH�XVHG�GXULQJ�QRUPDO�PHDVXUHPHQW
PRGH��&RPPDQG�)3��WXUQV�RII�XVH�RI�WKLV�GDWD�

CALIBRATION DESCRIPTION OF
FUNCTIONS CALIBRATION COMMANDS
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��� AN EXAMPLE “C”
PROGRAM FUNCTION

$Q�H[DPSOH�§&¨�SURJUDP�IXQFWLRQ��§FDOB��BWHUP��¨��LV�VKRZQ�LQ�)LJXUH
�����7KLV�SURJUDP�IXQFWLRQ�SHUIRUPV�WKH�VDPH����WHUP�FDOLEUDWLRQ�VH�
TXHQFH�GHVFULEHG�LQ�WKH�SDUDJUDSK�HQWLWOHG�§$�6LPSOH�([DPSOH�3UR�
JUDP¨��SDJH�������,Q�)LJXUH������WKH�SURJUDP�IXQFWLRQ�§FDOBGDWD��¨�LQ�
VWUXFWV�WKH����%�WR�WDNH�FDOLEUDWLRQ�GDWD��7&'��DQG�DGYDQFH�WR�WKH
QH[W�VWHS��1&6��DIWHU�GHWHUPLQLQJ�LI�WKH����%�LV�UHDG\�

$Q�H[DPSOH�RI�D�PDLQ�SURJUDP�WKDW�FDOOV�WKLV�DQG�RWKHU��§&¨�VXESUR�
JUDP�IXQFWLRQV�LV�GHVFULEHG�LQ�DSSOLFDWLRQ�QRWH��$1�������ZKLFK�LV�LQ�
FOXGHG�EHKLQG�WKH�6XSSOHPHQWV�WDE�LQ�WKLV�PDQXDO�

/ *---------------------------------------------------------  
                     Calibration Function   
   Setup for a 12-Term Calibration and prompt the operator   
              to install cal devices as required. 
  ---------------------------------------------------------*/
cal_12_term(vna)
  int vna;
  {
  static char
    a[]="LTC SCM C12 ISN DFC FRS 1 GHZ FRI 100 MHZ FRP 41 XX1",
    b[]="FIL DFD P1C CFK P2C CMK BBL BEG ONP",
    point_str[40];

  printf("\ n\ t\ t\ t\ tCALIBRATION\ n");
  ibwrt(vna,a,sizeof(a));
  ibwrt(vna,b,sizeof(b));
  ibrd(vna,point_str,40);
  printf("\ nConnect ISOLATION DEVICES to Port 1 and Port 2:\ n");
  cal_data(vna);
  printf("\ nConnect BROADBAND LOADS to Port 1 and Port 2:\ n");
  cal_data(vna);
  printf("\ nConnect OPEN to Port 1 and SHORT to Port 2:\ n");
  cal_data(vna);
  printf("\ nConnect SHORT to Port 1 and OPEN to Port 2:\ n");
  cal_data(vna);
  printf("\ nConnect Port 1 to Port 2:\ n");
  cal_data(vna);
  printf("\ n\ t\ t       12-Term Calibration Complete\ n");
  }

)LJXUH����� ([DPSOH�§&¨�3URJUDP�)XQFWLRQ�WR�3HUIRUP�D����7HUP�
&DOLEUDWLRQ����RI����

CALIBRATION EXAMPLE
FUNCTIONS  PROGRAMS
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  cal_data(vna)       / * function to take cal data */
    int vna;
    {
    static char
      key,
      c[]="TCD NCS ONP",
      point_str[40];

    printf("\ tPress ENTER key to Take Cal Data\ n");
    while((key = getch())!=’\ r’);
    printf("Taking Calibration Data...\ n");
    ibwrt(vna,c,sizeof(c));
    ibrd(vna,point_str,40);
    } 

)LJXUH����� ([DPSOH�§&¨�3URJUDP�)XQFWLRQ�WR�3HUIRUP�D����7HUP�
&DOLEUDWLRQ����RI���

CALIBRATION EXAMPLE
FUNCTIONS  PROGRAMS
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��� AN EXAMPLE HP-BASIC
SUBPROGRAM

$�OLVWLQJ�RI�DQ�H[DPSOH�FDOLEUDWLRQ�VXESURJUDP�WKDW�LV�ZULWWHQ�LQ�+3
%$6,&�LV�VKRZQ�LQ�)LJXUH������7KLV�SURJUDP�JXLGHV�WKH����%�V\VWHP
RSHUDWRU�WKURXJK�D����WHUP�FDOLEUDWLRQ�VHTXHQFH��7KH�FDOLEUDWLRQ�LV
SHUIRUPHG�DW����GLVFUHWH�IUHTXHQFLHV�ZLWK�����0+]�VSDFLQJ�IURP���WR
��*+]��VHH�H[SODQDWLRQ�RI�OLQH�����LQ�WKH�SDUDJUDSK�HQWLWOHG�§$�6LPSOH
([DPSOH�3URJUDP¨��SDJH�������,Q�)LJXUH������WKH�VDPH�WHFKQLTXH�LV
XVHG�DV�GHVFULEHG�LQ�WKH�VLPSOH�H[DPSOH�SURJUDP�WR�GHWHUPLQH�LI�WKH
���%�LV�UHDG\�IRU�WKH�QH[W�FDOLEUDWLRQ�VWHS�

$Q�H[DPSOH�RI�D�PDLQ�SURJUDP�WKDW�FDOOV�WKLV�DQG�RWKHU�+3�%$6,&
VXESURJUDPV�LV�GHVFULEHG�LQ�WKH�DSSOLFDWLRQ�QRWH��$1�������ZKLFK�LV�LQ�
FOXGHG�EHKLQG�WKH�6XSSOHPHQWV�WDE�LQ�WKLV�PDQXDO�

290 !---CALIBRATION SUBPROGRAM---
300 !
3l0 SUB Cal_l2_term(@vna)
320 PRlNT TABXY(35,1);"CALIBRATION"
330 OUTPUT @vna; "LTC SCM C12 DFC FRS 1 GHZ FRI 100 MHZ 

FRP 41 XXl FIL DFD P1C CFK P2C CMK BBL BEG ONP"
340 ENTER @vna;N$
350 DISP "CONNECT BROADBAND LOADS TO PORT 1 AND PORT 2"
360 GOSUB Continue
370 DISP "CONNECT OPEN TO PORT 1 AND SHORT TO PORT 2"
380 GOSUB Continue
390 DISP "CONNECT SHORT TO PORT 1 AND OPEN TO PORT 2"
400 GOSUB Continue
410 DISP "CONNECT PORT 1 TO PORT 2"
420 GOSUB Continue
430 DISP "l2 TERM CALIBRATION COMPLETE"
440 SUBEXIT
450 Continue: BEEP
460 LOOP
470 ON KEY 5 LABEL "TAKE CAL DATA" GOTO 490
480 END LOOP
490 DISP "TAKING CALIBRATION DATA..."
500 OUTPUT @vna;"TCD NCS ONP"
510 ENTER @vna;N$
520 RETURN
530 SUBEND
540 !

)LJXUH����� ([DPSOH�3URJUDP�6HJPHQW�WR�&RQWURO�&DOLEUDWLRQ�'DWD�
&ROOHFWLRQ��+3�%$6,&�

CALIBRATION EXAMPLE
FUNCTIONS  PROGRAMS
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360 GPIB
Command

Description Values Terminators

A8T Simulate 8-term (1-path)
calibration

N/A N/A

A12 Simulate 12-term calibration N/A N/A

AFR Simulate frequency response
calibration

N/A N/A

AFT Simulate transmission-only
frequency response calibration

N/A N/A

ARF Simulate reflection only
calibration

N/A N/A

ARL Simulate reflection-only
frequency response calibration

N/A N/A

BBL Select broadband load for
calibration

N/A N/A

BEG Begin calibration data-
collection steps

N/A N/A

BPF (value) Break point frequency for 3
line LRL only

START freq.
to STOP freq.

GHZ, MHZ,
KHZ

C8T Select 8-term (1-path)
calibration

N/A N/A

C12 Select 12-term calibration N/A N/A

CC0 (value) 
CC3 (value)

Enter capacitance coefficients
0-3 for open for user-specified
connector

–9999.99 to
+9999.99

XX1

CF2 Select female 2.4 mm
connector for current port

N/A N/A

CF3 Select female GPC-3.5
connector for current port

N/A N/A

CFC Select female TNC connector
for current port

N/A N/A

CFK Select female K connector for
current port

N/A N/A

CFN Select female Type N
connector for current port

N/A N/A

CFR Select transmission and
reflection frequency response
calibration

N/A N/A

CFS Select female SMA connector
for current port

N/A N/A

7DEOH����� &DOLEUDWLRQ�&RPPDQGV����RI���

CALIBRATION CALIBRATION
FUNCTIONS COMMANDS
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360 GPIB
Command

Description Values Terminators

CFT Select transmission-only
frequency response calibration

N/A N/A

CFV Select female V connector for
current port

N/A N/A

CM2 Select male 2.4 mm connector
for current port

N/A N/A

CM3 Select male GPC-3.5
connector for current port

N/A N/A

CMC Select male TNC connector for
current port

N/A N/A

CMK Select male K connector for
current port

N/A N/A

CMN Select male Type N connector
for current port

N/A N/A

CMS Select male SMA connector for
current port

N/A N/A

CMV Select male V connector for
current port

N/A N/A

CND Select user-specified
connector for current port

N/A N/A

CNG Select GPC-7 connector for
current port

N/A N/A

COF Turn off vector error correction N/A N/A

CON Turn on vector error correction N/A N/A

COO (value) Enter offset for open for user-
specified connector

–999.9999 to
+999.9999

MMT, CMT,
MTR

COS (value) Enter offset for short for user-
specified connector

–999.999 m to
999.999 m

MMT, CMT,
MTR

CRF Select reflection only calibration N/A N/A

CRL Select reflection-only
frequency response calibration

N/A N/A

CWC Select CW frequency
calibration data points

N/A N/A

DFC Select discrete frequency
calibration data points

N/A N/A

DFD Done specifying discrete
frequency ranges

N/A N/A

7DEOH����� &DOLEUDWLRQ�&RPPDQGV����RI���

CALIBRATION CALIBRATION
FUNCTIONS COMMANDS
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CALIBRATION CALIBRATION
FUNCTIONS COMMANDS

360 GPIB
Command

Description Values Terminators

DFQ (value) Enter single discrete frequency START freq.
to STOP freq.

GHZ, MHZ,
KHZ

FIL Fill defined discrete frequency
range

N/A N/A

FP0 Turn flat test port correction
data usage off.

N/A N/A

FP1 Turn flat test port correction
data usage on.

N/A N/A

FRC Clear all defined discrete
frequency ranges

N/A N/A

FRI (value) Set discrete frequency fill
range increment frequency

START freq.
to STOP freq.

GHZ, MHZ,
KHZ

FRP (value) Set discrete frequency fill
range number of points

1 to 
(501 –
current
number of
points)

XX1, XX3,
XM3 

FRS (value) Set discrete frequency fill
range start frequency

START freq.
to STOP freq.

GHZ, MHZ,
KHZ

ISF Exclude isolation N/A N/A

ISN Include isolation N/A N/A

KEC Keep existing calibration data N/A N/A

LCM Select LRL calibration method N/A N/A

LL1 (value) Enter length of line 1 for LRL
calibration

0 to +999.9999 MMT, CMT,
MTR

LL2 (value) Enter length of line 2 for LRL
calibration

0 to +999.9999 MMT, CMT,
MTR

LL3 (value) Enter length of line 3 for 3 line
LRL 
calibration

0 to +999.9999 MMT, CMT,
MTR

LLZ (value) Enter reference impedance for
calibration

0.001 to
1x10E+6

XX1, XX3,
XM3

LM2 Select a match for the second
device during a LRM type
calibration

N/A N/A

LM3 Select a match for the third
device during a LRM type
calibration

N/A N/A

7DEOH����� &DOLEUDWLRQ�&RPPDQGV����RI���
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360 GPIB
Command

Description Values Terminators

LR2 Specify 2 line LRL N/A N/A

LR3 Specify 3 line LRL N/A N/A

LTC Select coaxial transmission
line for calibration

N/A N/A

LTU Select microstrip transmission
line for calibration

N/A N/A

LTW Select waveguide transmission
line for calibration

N/A N/A

MAT Select matched calibration
reflection measurement
sequence

N/A N/A

MIX Select mixed calibration
reflection measurement
sequence (standard)

N/A N/A

NCS Go on to next calibration step N/A N/A

NOC Select normal calibration data
points

N/A N/A

OCM Select offset short calibration
method

N/A N/A

P1C Select port 1 for connector
specification

N/A N/A

P2C Select port 2 for connector
specification

N/A N/A

PSP (value) Select number of power
measurement sweeps for flat
test port calibration

1 to 5 XX1

PTP (value) Set power at test set port (for
measurements using flat test
port calibration data).

(Refer to text) DBM

PTS (value) Select number of frequency
points to be skipped during
power measurement sweep for
flat test port calibration

1 to 50 XX1

RGZ Select reflective device greater
than Z0 (LRL)

N/A N/A

RLZ Select reflective device less
than Z0 (LRL)

N/A N/A

RM1 Select reference plane at line 1
midpoint (LRL)

N/A N/A

7DEOH����� &DOLEUDWLRQ�&RPPDQGV����RI���

CALIBRATION CALIBRATION
COMMANDS FUNCTIONS
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CALIBRATION CALIBRATION
FUNCTIONS COMMANDS

360 GPIB
Command

Description Values Terminators

ROL (value) Enter reflective device offset
length for LRL calibration

–999.999 to
+999.999

MMT, CMT,
MTR

RPC Repeat previous calibration N/A N/A

RRP Select reference plane at
reflection plane (LRL)

N/A N/A

SBD (value) Enter substrate dielectric for
microstrip calibration

1.0 to 9999.99 XX1, XX3,
XM3

SBT (value) Enter substrate thickness for
microstrip calibration

0.001 mm to
1.0 m 

MMT, CMT,
MTR

SCM Select standard calibration
method

N/A N/A

SFC Start flat test port calibration
sequence

N/A N/A

SH1 (value) Set offset short 1 offset length –999.999 to
+999.999

MMT, CMT,
MTR

SH2 (value) Set offset short 2 offset length –999.999 to
+999.999

MMT, CMT,
MTR

SLD Select sliding load for
calibration

N/A N/A

TC1 Take calibration data for
current standard on test port 1
(only)

N/A N/A

TC2 Take calibration data for
current standard on test port 2
(only)

N/A N/A

TCD Take calibration data for
current standard (both test
ports)

N/A N/A

TDC Select time domain harmonic
frequency calibration data
points

N/A N/A

TDL (value) Through DC coefficient for loss –999.999 to
+999.999

XX1

TFE (value) Through frequency exponent
for loss

–9.999 to
+9.999

XX1

TFL (value) Through frequency coefficient
for loss

–999.999 to
+999.999

XX1

TOL (value) Through offset length –999.9999 to
+999.9999

MMT, CMT,
MTR

7DEOH����� &DOLEUDWLRQ�&RPPDQGV����RI���
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360 GPIB
Command

Description Values Terminators

TP1 Select port 1 for flat test port
calibration

N/A N/A

TP2 Select port 2 for flat test port
calibration

N/A N/A

U10 Select 10 mil UTF calibration
kit for calibration for microstrip
device measurements

N/A N/A

U15 Select 15 mil UTF calibration
kit for calibration for microstrip
device measurements

N/A N/A

U25 Select 25 mil UTF calibration
kit for calibration for microstrip
device measurements

N/A N/A

USE (value) Enter effective dielectric for
microstrip calibration

1.0 to 9999.99 XX1, XX3,
XM3

USW (value) Enter microstrip width for
microstrip calibration

0.001 mm to
1.0 m 

MMT, CMT,
MTR

USZ (value) Enter microstrip impedance for
microstrip calibration

1.0 to 9999.99 XX1, XX3,
XM3

WCO (value) Set waveguide cutoff
frequency for user-defined kit

0 to current
START freq.

GHZ, MHZ,
KHZ

WKD Select user-defined waveguide
calibration kit

N/A N/A

WKI Select installed waveguide
calibration kit

N/A N/A

7DEOH����� &DOLEUDWLRQ�&RPPDQGV����RI���
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&KDSWHU��
$GYDQFHG�8QLTXH�
)XQFWLRQV

7DEOH�RI�&RQWHQWV

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

��� 6$9(�5(&$//�&200$1'6������������������������������������ ���

��� '$7$�75$16)(5�&200$1'6 ������������������������������ ���

��� *5283�(;(&87(�75,**(5�&200$1'6 ��������� ����

��� ',6.�)81&7,21�&200$1'6 ������������������������������ ����

��� 654�67$786�%<7(�6758&785(�
$1'�&200$1'6������������������������������������������������������ ����

��� 7,0(�'20$,1�&200$1'6 ��������������������������������� ����
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��� 6:((3�&21752/�&200$1'6 ��������������������������� ����
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&KDSWHU��
$GYDQFHG�8QLTXH�
)XQFWLRQV

��� INTRODUCTION 7KLV�FKDSWHU�GHVFULEHV�WKH�*3,%�3URGXFW�6SHFLILF�&RPPDQGV�WKDW�SUR�
GXFH�RSHUDWLRQV�WKDW�DUH�XQLTXH�WR�WKH�*3,%�PRGH�RI�RSHUDWLRQ�
([DPSOH�FRPPDQGV�LQFOXGHG�LQ�WKLV�JURXS�DUH��'DWD�7UDQVIHU�FRP�
PDQGV��*URXS�([HFXWH�FRPPDQGV��HWF���VHH�7DEOH�RI�&RQWHQWV�
SDJH�������,Q�WKLV�FKDSWHU��WKHVH�PHVVDJHV�DUH�UHIHUUHG�WR�DV�§���%
*3,%�FRPPDQGV¨�RU�VLPSO\�§FRPPDQGV¨�

��� SAVE/RECALL
COMMANDS

7KH�6DYH�5HFDOO�FRPPDQGV�OLVWHG�LQ�7DEOH�����DOORZ�WKH�V\VWHP�XVHU�WR
VDYH�DQG�UHFDOO�

)URQW�SDQHO�VHWXS�GDWD�WR�DQG�IURP�LQWHUQDO�PHPRU\�
&DOLEUDWLRQ�DQG�IURQW�SDQHO�VHWXS�GDWD�WR�IURP�WKH�GLVN��7KH�V\Q�
WD[�IRU�HQWHULQJ�D�ILOH�QDPH�VWULQJ�WR�WKH����%�LV�WKH�VDPH�DV�WKH
V\QWD[�IRU�WKH�VWULQJV�LQ�WKH�/06��/,'��/'7�DQG�/10�FRPPDQGV
GHVFULEHG�LQ�&KDSWHU����SDUDJUDSK������

7KH�GRXEOH�TXRWH�FKDUDFWHUV�PXVW�HQFORVH�WKH�VWULQJ�VHQW�WR�WKH
���%��7KH����%�DFFHSWV�RQO\�06�'26�FRPSDWLEOH�ILOH�QDPH�FKDUDF�
WHUV��5HIHU�WR�SDUDJUDSK������'LVN�)XQFWLRQ�&RPPDQGV��IRU�PRUH�LQIRU�
PDWLRQ�DERXW�ILOH�QDPLQJ�FRQYHQWLRQV�

��� DATA TRANSFER
COMMANDS

7DEOH������ZKLFK�EHJLQV�RQ�SDJH������GHVFULEHV�WKH�GDWD�WUDQVIHU�FRP�
PDQGV��7KH����%�WUDQVIHUV�GDWD�WR�DQG�IURP�DQ�H[WHUQDO�FRPSXWHU�YLD
WKH�*3,%�LQ�WZR�EDVLF�IRUPDWV��ELQDU\�DQG�$6&,,��$OO�$6&,,�GDWD�YDO�
XHV�HLWKHU�RXWSXW�E\�WKH����%�RU�H[SHFWHG�DV�LQSXW�PXVW�KDYH�WKH�IRO�
ORZLQJ�IRUP�

:KHUH�
S = VLJQ��HLWKHU�EODQN�RU�§¥¨
x = GLJLWV�WR�WKH�OHIW�RI�WKH�GHFLPDO ���
y = GLJLWV�WR�WKH�ULJKW�RI�WKH�GHFLPDO������
E = H[SRQHQWLDO�QRWDWLRQ�LQGLFDWRU
s = H[SRQHQW�VLJQ��HLWKHU�ª�ª�RU�ª¥ª�
z = GLJLWV�IRU�H[SRQHQW ���
.� �GHFLPDO�SRLQW�

Command Description

SV1-
SV4

Saves front panel
setup to internal
memory, location 1,
2, 3, or 4.

RC1-
RC4

Recalls front panel
setup data from
internal memory,
location 1, 2, 3, or 4.

7DEOH����� 6DYH�5HFDOO�&RPPDQGV

S x x x . y y y y y y y y y y y y y y y  E  s z z 
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6HSDUDWH�DOO�$6&,,�WUDQVIHUV�WKDW�LQYROYH�GDWD�SDLUV��VXFK�DV�UHDO�DQG
LPDJLQDU\�HOHPHQWV��E\�FRPPDV��)RU�WUDQVIHUV�LQYROYLQJ�PRUH�WKDQ
RQH�LWHP�RI�LQIRUPDWLRQ��VHSDUDWH�HDFK�LWHP�E\�D�OLQH�IHHG�

)RU�H[DPSOH��WKH����%�UHVSRQVH�WR�WKH�FRPPDQGV�“ FMA OCD”  ZRXOG
EH�

%LQDU\�GDWD�WUDQVIHUV�LQYROYLQJ�QXPHULFDO�YDOXHV�XVH����ELW�RU����ELW
IORDWLQJ�SRLQW�QXPEHUV�LQ�,(((�����IRUPDW��7KH�IRUPDW�RI�VWULQJ�GDWD�
VXFK�DV�WKDW�XVHG�IRU�IURQW�SDQHO�VHWXS�GDWD��LV�QRW�XVHU�FRQWUROODEOH��%L�
QDU\�GDWD�LV�DOZD\V�VHQW�LQ�WKH�VWDQGDUG�EORFN�IRUPDW�VKRZQ�LQ�)LJ�
XUHV�����DQG�����

#

#

A
Least

Significant
Byte

Most
Significant

Byte

Binary Data
Least Significant Byte
First for All Elements

A
Most

Significant
Byte

Least
Significant

Byte

Binary Data
Least Significant Byte
First for All Elements

Standard Preamble Bytes

Standard Preamble Bytes

EOI Coincidental With
The Last Byte

EOI Coincidental With
The Last Byte

LSB MODE:

Byte Count

Byte Count

Byte Count Bytes

Byte Count Bytes

MSB MODE:

)LJXUH����� %LQDU\�'DWD�7UDQVIHU�0HVVDJH�)RUPDW
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7KH�GDWD�IRUPDW�FRPPDQGV��)0$��)0%�DQG�)0&��DQG�WKH�E\WH�RUGHU�
LQJ�FRPPDQGV��/6%�DQG�06%��FRQWURO�WKH�IRUPDW�RI�WKH�GDWD�WKDW�LV�LQ�
SXW�RU�RXWSXW�E\�WKH����%�XQGHU�FRQWURO�RI�PDQ\�RI�WKH�GDWD�WUDQVIHU
FRPPDQGV��7DEOH�������+RZHYHU��WKH�FRPPDQGV�WKDW�WUDQVIHU�ELQDU\
GDWD�VWULQJV�DQG�$6&,,�GDWD�DUH�QRW�DIIHFWHG�E\�WKH�GDWD�IRUPDW�DQG
E\WH�RUGHULQJ�FRPPDQGV���7KHVH�FRPPDQGV�DOZD\V�LQSXW�RXWSXW�EL�
QDU\�GDWD�VWULQJV�DQG�$6&,,�GDWD�UHJDUGOHVV�RI�WKH�FXUUHQWO\�VHOHFWHG
GDWD�IRUPDW���5HIHU�WR�7DEOH�����DQG�)LJXUH�����IRU�GHWDLOV�

7KH�PRVW�LPSRUWDQW�SRLQWV�WR�FRQVLGHU�DERXW�GDWD�WUDQVIHU�DUH�����WKH
GDWD�IRUPDW�WR�XVH�DQG�����WKH�E\WH�RUGHULQJ�GHVLUHG��:KHQ�XVLQJ�WKH
)0$�GDWD�IRUPDW��WKH�E\WH�RUGHULQJ�VHOHFWHG�E\�WKH�/6%�RU�06%�FRP�
PDQGV�LV�LUUHOHYDQW�

$6&,,�GDWD�LV�QRW�GHSHQGHQW�RQ�WKH�DFWLYH�E\WH�RUGHU��+RZHYHU��HYHQ�LI
WKH����%�LV�XVLQJ�)0$�IRUPDW��VRPH�WUDQVIHUV��VXFK�DV�WKH�26�¥26�
FRPPDQGV��VWLOO�XVH�WKH�ELQDU\�WUDQVIHU�IRUPDW��ZKLFK�LV�DIIHFWHG�E\
WKH�DFWLYH�E\WH�RUGHULQJ��&RQYHUVHO\��HYHQ�LI�\RX�VHOHFW�)0%�RU�)0&
GDWD�IRUPDW��VRPH�WUDQVIHUV�ZLOO�DOZD\V�RFFXU�LQ�$6&,,�DQG�DUH�XQDI�
IHFWHG�E\�WKH�/6%�RU�06%�FRPPDQGV�

127(
7KH�E\WH�RUGHULQJ�PRGH��/6%�RU�06%��DOVR�DIIHFWV�WKH�RU�
GHU�RI�WKH�WZR�E\WHV�WKDW�FRPSULVH�WKH�E\WH�FRXQW�SRUWLRQ�RI
WKH�VWDQGDUG�SUHDPEOH��)LJXUH������

# A LSB, MSB dB
LSB . . . MSB

Deg
LSB . . . MSB

Deg
LSB . . . MSB

dB
LSB . . . MSB

1
byte

1
byte

2
bytes

4
bytes

4
bytes

4
bytes

4
bytes

Byte CountStandard
Preamble

Element 1,
S21 Mag & Phase

Element 501,
S21 Mag & Phase

BYTE COUNT = 8 bytes x 501 data points = 4008 bytes

("Byte Count" bytes will contain the value 4008.)

)LJXUH����� ([DPSOH�RI�%LQDU\�'DWD�7UDQVIHU�
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Command Brief Description
Data

Format

CCD Collect corrected data for parameter of active
channel

N/A

CFD Collect final (display format) data for parameter of
active channel

N/A

CRD Collect raw data for parameter of active channel N/A

FMA Select ASCII data transfer format N/A

FMB Select IEEE-754 64-bit data transfer format N/A

FMC Select IEEE-754 32-bit data transfer format N/A

IC1 (value) –
IC9 (value)

Input calibration coefficient 1-9 FMA,
FMB,
FMC

ICA (value),
ICB (value),
ICC (value)

Input calibration coefficient A, B, C FMA,
FMB,
FMC

ICD (value) Input corrected data for parameter of active channel FMA,
FMB,
FMC

ICF (Binary
string)

Input information for front panel setup and
calibration in binary string format

Binary
string

ICL (Binary
string)

Input all 12 calibration coefficients in binary string
format

Binary
string

IFD (value) Input final (display format) data for parameter of
active channel

FMA,
FMB,
FMC

IFP (Binary
string)

Input information for current front panel setup in
binary string format

Binary
string

IFV (value) Input frequency list FMA,
FMB,
FMC

IS1 (Binary
string) –
IS4 (Binary
string)

Input information for front panel setups in binary
string format

Binary
string

LSB Select least significant byte first binary transfers N/A

MSB Select most significant byte first binary transfers N/A

OAP (value) Output active parameter value (See Figure 5-3) ASCII

OC1 (value) –
OC9 (value)

Output calibration coefficient 1–9 FMA,
FMB,
FMC

7DEOH����� 'DWD�7UDQVIHU�&RPPDQGV����RI���
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Command Brief Description
Data

Format

OCA (value),
OCB (value), 
OCC (value)

Output calibration coefficient A, B, C FMA,
FMB,
FMC

OCD (value) Output corrected data for parameter of active
channel

FMA,
FMB,
FMC

OCF (Binary
string)

Output front panel setup and calibration information
in a binary string format. (See Figure 5-4 and
Appendix B).

Binary
string

OCL (Binary
string)

Output all 12 calibration coefficients in string form Binary
string

OCS Output collected data N/A

ODR (Binary
string)

Output disk directory (See Figures 5-5 and 5-6). Binary
string

ODV (value) Output converted distance values for time domain
measurements

FMA,
FMB

OFD (value) Output final (disp. format) data for parameter of
active channel 

FMA,
FMB,
FMC

OFP (Binary
string)

Output information for current front panel setup in
binary string format  (See Figure 5-7 and Appendix
B).

Binary
string

OFV (value) Output measurement frequency values FMA,
FMB

OID (value) Output instrument identification string 40 byte
ASCII
string

OKP (value) Output number of front panel key pressed ASCII

OM1 (value) –
OM6 (value)

Output marker 1-6 value (display format) ASCII

ONP (value) Output number of points currently being measured.
(See Figure 5-2D).

ASCII

ORD (value) Output raw data for parameter of active channel FMA,
FMB,
FMC

OS1 (Binary
string) –
OS4 (Binary
string)

Ouput information for front panel setups (1–4) in
binary string format

Binary
string

OTV (value) Output time values for time domain measurements FMA,
FMB

7DEOH����� 'DWD�7UDQVIHU�&RPPDQGV����RI���
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REM oap.bas
     REM
     REM A short program to demonstrate the command:
     REM     OAP - Output Active Parameter
     REM using National Instruments GPIB PCII/IIA and QuickBasic.
     REM
     REM ANRITSU CO, 1993
     REM

     REM $INCLUDE: ’qbdecl.bas’
   
     CLS
     i$ = SPACE$(60)
     BDNAME$ = "DEV6"
     CALL IBFIND(BDNAME$, BD%)
     CALL IBTMO(BD%, 13)
     PRINT ; "MEASUREMENT IN PROGRESS..."

     WRT$ = "ch1 mr1 mmn oap"
     CALL IBWRT(BD%, WRT$)
     CALL IBRD(BD%, i$)
     PRINT ; "Freq at CH1 trace max = "; FIX(VAL(i$)) / 1E+09; " GHz"
  
     WRT$ = "cwf 11.123 ghz oap swp"
     CALL IBWRT(BD%, WRT$)
     CALL IBRD(BD%, i$)
     PRINT ; "Actual CW Freq = "; FIX(VAL(i$)) / 1E+09; " GHz"
 
     WRT$ = "ch1 mk1 19.123 ghz oap"
     CALL IBWRT(BD%, WRT$)
     CALL IBRD(BD%, i$)
     PRINT ; "Actual ch1 marker 1 Freq = "; FIX(VAL(i$)) / 1E+09; " GHz"
 
     CALL IBLOC(BD%)
     END

)LJXUH������ $�%$6,&�/DQJXDJH�3URJUDP�VKRZLQJ�XVH�RI�§2$3¨�&RPPDQG�
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/* query.c
 *
 * Sample program to access Calibration and Front Panel Setup info
 * from 360
 * using the command: OCF - Output Calibration and Front Panel
 * Setup.
 *
 * Note that this program is 360 SW version specific. To be able to
 * easily
 * update your application to work with a different 360 SW version
 * you must:
 *    1. Follow the example set here when coding your application.
 *    2. Replace the  V402_403  in the  #define VNA_SW_REV  below

 *
 * ANRITSU Co, 8/1/93
 *
 */

#include <stdio.h>
#include <stdlib.h>
#include <process.h>
#include "decl.h"
#include "ocf.h"

#define VNA_SW_REV       V402_403
#define MAXTRIES         3

void main (void)
{
      int               i, vna, num_tries = 0, gpib_problem;
      float             vna_rev = 0.0f;
      static char       ocf_string[MAXBYTES];
      struct VNA_SW_REV *sys_setup = NULL;

      do  {
            /* init GPIB, read 360 setup string, return to local */
            if ( (vna = ibfind("DEV6")) < 0)
                  {
                  printf("Cannot find 360 at address 6.\n");
                  printf("Aborting program ...\n");
                  exit (1);
                  }
            ibtmo(vna, T1s);
            ibwrt (vna, "ocf", 3);
            ibrd (vna, ocf_string, MAXBYTES);
            ibloc (vna);

            /* assign beginning of vna setup data in ocf string to
               sys_setup */
            sys_setup = (struct VNA_SW_REV *) (ocf_string +
            START_OF_SETUP_DATA);

 *       to the new SW specific struct name found in the new ocf.h.
 *    3. Recompile your application with the new ocf.h file.

)LJXUH������ $�§&¨�/DQJXDJH�3URJUDP�VKRZLQJ�XVH�RI�§2&)¨�&RPPDQG�����RI���
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 /* get vna version string and convert to float */
            vna_rev = (float) atof(sys_setup->pna_sw_rev_buff);
            gpib_problem = (vna_rev < MIN_REV);
      }while (gpib_problem && (num_tries++<MAXTRIES));

      if (gpib_problem)
            {
            printf("Could not output 360 setup info over GPIB.\n");
            printf("Aborting program ...\n");
            exit (1);
            }

      /* now access any desired front panel setup variable defined
         in ocf.h
         Refer to 360 GPIB Manual, OCF Command Binary String for
         info. */

      printf("\n360 SW Version = %5.2f \n", vna_rev);
      printf("\nStart freq = %Lf \n", ((long
      double)(sys_setup->strtswp)) );
      }

)LJXUH����� $�§&¨�/DQJXDJH�3URJUDP�VKRZLQJ�XVH�RI�§2&)¨�&RPPDQG�����RI���
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/*
 * odr.c
 *
 * A short program to output disk directory from 360B. 
 * The "ODR" mneumonic outputs a binary string (3.5 
 * Kbytes) that contains DOS style file structures. 
 * This program parces that string, extracts the 
 * filenames from it, skips the deleted files, then
 * sequentially stacks them in lower part of the 
 * array, overwriting the raw string data as it 
 * goes. It then diplays the filenames.
 *
 * ANRITSU CO, 8/1/93
 *
 */

#include <stdio.h>
#include <stdlib.h>
#include <process.h>
#include "decl.h"

#define MAXBYTES               3600
#define BEG_OF_FILENAME_OFFSET 4
#define FILE_STRUCT_SIZE       32
#define FILE_NAME_SIZE         12
#define INITVALUE              -2

void main (void)
{
     int         vna = 0, i, j, k, numfiles;
     static char filenames[MAXBYTES];
ˇ

)LJXUH������ $�§&¨�/DQJXDJH�3URJUDP�VKRZLQJ�XVH�RI�§2'5¨�&RPPDQG����RI���

A . . X Y Y YX X X X X X X# X X

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 36 37

. . . . . . . Y

46

3.5 kB

XXXXXXXX  filename = 8 characters
YYY              file extension = 3 characters

)LJXUH����� 2'5�&RPPDQG�%\WH�6WUXFWXUH
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system ("cls");

     /* init 360 */
     printf("\nInitializing GPIB, please wait ...");
     if ( (vna = ibfind("DEV6")) < 0)
          {
          printf("\nGPIB ERROR.");
          printf("\nCould not find 360.");
          exit (1);
          }

     /* init filenames arry */
     for (i=0;i<MAXBYTES;i++)
          filenames[i] = INITVALUE;

     /* read disk directory binary string and take 360 off line */
     printf("\nReading disk directory, please wait ...");
     ibtmo(vna, T10s);
     ibwrt (vna, "odr", 3);
     ibrd (vna, filenames, sizeof(filenames));
     ibloc(vna);
     ibonl(vna, 0);
     /* quit if INITVALUE is still in array meaning ODR output was invalid */

     if (filenames[0] == INITVALUE)
          {
          printf ("\n\nDISK READ ERROR ...");
          printf("\nCould not read disk directory.\n");
          exit(1);
          }

     /* start parsing the array and retrieving non-deleted file names */
     i = BEG_OF_FILENAME_OFFSET;
     j = 0;
     numfiles = 0;
     /* in turn, check each entry and process if not empty */
     while ( (i<MAXBYTES) && (filenames[i] != '÷')
                          && (filenames[i] != '\0') )  {
          /* pull raw file name from arry and stack in lower part of arry */
          for (k=0;k<8;k++)
               filenames[j+k] = filenames[i+k];
          filenames[j+8]= '.';                /* file name separator */
          for (k=9;k<FILE_NAME_SIZE;k++)      /* file name extension */
               filenames[j+k] = filenames[i+k-1];
                                   /* k-1 because raw file name is
                                      stored without a period between
                                      the file name and its extension
                                   */
          i += FILE_STRUCT_SIZE;              /* next file struct */
          filenames[j+FILE_NAME_SIZE]= '\0';  /* make a string of the name */
          if ((filenames[j]) != ' ')          /* file deleted indicator */
               {
               j += FILE_NAME_SIZE+1;
               numfiles++;
               }
}

)LJXUH������ $�§&¨�/DQJXDJH�3URJUDP�VKRZLQJ�XVH�RI�§2'5¨�&RPPDQG����RI���
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/* timing.c
 *
 * Sample program to demonstrate how to wait for 360 to finish 
 * time consuming tasks. It demonstrates the handling and use 
 * of the commands:
 *    ONP - Output Number of Points.
 *    OAP - Output Active Parameter.
 *    WFS - Wait for Full Sweep.
 *    STO - Store Calibration File to Internal Disk.
 *    RLD - Recall Calibration File from Internal Disk.
 * and more.
 *
 * Include vnaf.h and compile and link vnaf.c with this program 
 * to access the 360 vna library functions.
 *
 * WILTRON Co, 8/1/93
 *
 */

#include <stdio.h>
#include <stdlib.h>
#include "decl.h"
#include "vnaf.h"

void main (void)
{
     int   vna, num_points;
     char  store_cal[80] = "sto \"fname9\"";
     char  recall_cal[80] = "rld \"fname9\"";
     char  cmd3[80] = "avg 512 xx1 wfs mr1 mmn oap";
     char  cmd4[80] = "wfs mr2 mmx oap";
     char  data[80];

     if( (vna = vna_init("DEV6")) == VNAERROR)
          {
          printf("GPIB ERROR");
          printf("Could not establish communication with 360.");
          exit(1);
          }

     printf ("\nResetting ...");
     ibwrt(vna, "rst", 3);
     num_points = vna_wait(vna, T10s);
     if (num_points <= 0)
          {
          printf(" ====== Operation failed ======\n");
          exit(1);
          }
     else
          printf ("\nNum_points = %d", num_points);
     printf ("\nDisplay channels 1 and 3");
     ibwrt(vna, "d13", 3);

     printf ("\nStore cal file fname9.cal");
     ibwrt(vna, store_cal, sizeof(store_cal));
     num_points = vna_wait(vna, T30s);

     printf ("\nSingle channel display");
     ibwrt(vna, "dsp", 3);

)LJXUH������ $�§&¨�/DQJXDJH�3URJUDP�VKRZLQJ�XVH�RI�§213¨�&RPPDQG����RI���
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/* For cmd3 string use ibtmo() directly since the cmd3 string 
          already ends with a data transfer command 
          (OAP - Output Active Parameter). This will force the 
          program to wait for data x-fer handshaking and thus 
          work OK. Adjust the timout value (the T100s) for 
          greater averages as necessary. T300s is usually OK 
          for 1024 averages, T1000s may be needed for extremes
          however. See National Instruments for more details on 
          ibtmo() function.
     */
     ibtmo(vna, T100s);
     printf ("\n128 averages, wait full sweep, marker 1 to min,
          \nMarker freq = ");
     ibwrt(vna, cmd3, sizeof(cmd3));
     ibrd(vna, data, sizeof(data));
     printf ("%8.5f GHz", atof(data)/1e+9);
     ibtmo(vna, T10s);       /* reset to default */

     printf ("\nRecall cal file fname9.cal");
     ibwrt(vna, recall_cal, sizeof(recall_cal));
     num_points = vna_wait(vna, T30s);

     ibtmo(vna, T30s);
     printf ("\nWait full sweep, marker 2 to max,\nMarker freq = ");
     ibwrt(vna, cmd4, sizeof(cmd4));
     ibrd(vna, data, sizeof(data));
     printf ("%8.5f GHz\n", atof(data)/1e+9);
     ibtmo(vna, T10s);       /* reset to default */

     vna_off(vna);
}

)LJXUH������ $�§&¨�/DQJXDJH�3URJUDP�VKRZLQJ�XVH�RI�§213¨�&RPPDQG����RI���
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'HVFULSWLRQV
RI�'DWD
7UDQVIHU
&RPPDQGV

$�GHWDLOHG�GHVFULSWLRQ�RI�HDFK�RI�WKH�GDWD�WUDQVIHU
FRPPDQGV�IROORZV�

20����20�
7KHVH�FRPPDQGV�RXWSXW�WKH�YDOXH�RI�WKH�WUDFH�RQ
WKH�DFWLYH�FKDQQHO�DW�PDUNHU��¥���7KH�RXWSXW�LV�DO�
ZD\V�D�SDLU�RI�$6&,,�YDOXHV�DQG�LV�GHSHQGHQW�XSRQ
WKH�JUDSK�W\SH�XVHG�IRU�WKH�DFWLYH�FKDQQHO��6HH�7D�
EOH������

2$3
7KLV�FRPPDQG�RXWSXWV�WKH�YDOXH�RI�WKH�DFWLYH�SD�
UDPHWHU�DV�D�VLQJOH�$6&,,�YDOXH��,I�WKHUH�LV�QR�DFWLYH
SDUDPHWHU��D�]HUR�YDOXH�LV�RXWSXW�

2.3
7KLV�FRPPDQG�RXWSXWV�D�VLQJOH�$6&,,�YDOXH
UHSUHVHQWLQJ�WKH�QXPEHU�RI�WKH�NH\�SUHVVHG�RQ�WKH
IURQW�SDQHO�RI�WKH����%��

2,'
7KLV�FRPPDQG�RXWSXWV�D����E\WH�$6&,,�VWULQJ�GHILQ�
LQJ�WKH�FXUUHQW����%�V\VWHP�FRQILJXUDWLRQ��7KH�IRU�
PDW�RI�WKH�2,'�VWULQJ�LV�VKRZQ�LQ�7DEOH�����

)0$��)0%��)0&
7KHVH�FRPPDQGV�VHW�XS�WKH�FXUUHQW�DFWLYH�GDWD
WUDQVIHU�IRUPDW�:KHQ�WKH�FXUUHQW�WUDQVIHU�IRUPDW�LV
XQNQRZQ��LW�LV�D�JRRG�SUDFWLFH�WR�SUHFHGH�DQ\�GDWD
WUDQVIHU�FRPPDQGV�ZKLFK�GHSHQG�RQ�WKHVH�IRUPDWV
ZLWK�WKH�GHVLUHG�IRUPDW�FRPPDQG�

/6%��06%
7KHVH�WZR�FRPPDQGV�FRQWURO�WKH�RUGHULQJ�RI�E\WHV
IRU�IORDWLQJ�SRLQW�GDWD�WUDQVIHUV��7KH\�DOVR�FRQWURO
WKH�RUGHULQJ�RI�WKH�WZR�E\WHV�WKDW�FRPSULVH�WKH�E\WH
FRXQW�LQ�WKH�VWDQGDUG�EORFN�KHDGHU�IRU�ELQDU\�GDWD
WUDQVIHUV��/6%�VSHFLILHV�WKDW�WUDQVIHUV�DUH�WR�EH�OHDVW
VLJQLILFDQW�E\WH�ILUVW�ZKLOH�06%�VSHFLILHV�PRVW�VLJ�
QLILFDQW�E\WH�ILUVW�

Display Type Output Values

Log magnitude dB, degrees

Phase dB, degrees

Log mag &
phase

dB, degrees

Linear
magnitude

Lin Mag (Rho
or Tau),
degrees

Linear mag &
phase

Lin Mag (Rho
or Tau),
degrees

Smith chart Ohms, Ohms
(r + jx)

Inverted Smith Siemens,
Siemens (g +
jb)

Group delay Seconds,
degrees

Log polar dB, degrees

Linear polar Lin Mag (Rho
or Tau),
degrees

Real Real, imag

Imaginary Real, imag

Real &
Imaginary

Real, imag

SWR SWR, Degrees

7DEOH����� 2XWSXW�9DOXHV�9V�9DUL�

Number of Bytes

4 9 9 6 6 6

xxxx
Model No.

xx.xxxxxx
Low
 Freq.
GHZ

xx.xxxxxx
High
 Freq.
GHZ

Sxx.x
Low
Pwr
dBM

Sxx.x
High
Pwr
dBM

xxx.xx
S.W.
Rev.

7DEOH����� 2,'�5HVSRQVH�6WULQJ
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,&��,&���,&$��,&%��,&&��2&/��,&/��
2&�¥2&���2&$��2&%��2&&
7KHVH�FRPPDQGV�SURYLGH�IRU�FDOLEUDWLRQ�FRHIILFLHQW
WUDQVIHUV��7DEOH�����VKRZV�WKH�RUGHULQJ�RI�WKH�FDOL�
EUDWLRQ�FRHIILFLHQWV�IRU�YDULRXV�FDOLEUDWLRQ�W\SHV��)RU
H[DPSOH��LI�\RX�GHVLUH�WKH�(7)�HUURU�WHUP�IURP�DQ���
WHUP�FDOLEUDWLRQ��\RX�ZRXOG�XVH�WKH�2&��RU�,&��FRP�
PDQGV�

127(�
&DOLEUDWLRQ�FRHIILFLHQWV�DUH�RXWSXW��RU�H[�
SHFWHG�DV�LQSXW��RQO\�IRU�WKH�FXUUHQWO\�GH�
ILQHG�VHW�RI�VZHHS�IUHTXHQFLHV��,I�GDWD�SRLQWV
DUH�QRW�DW�PD[LPXP�DQG�RU�WKH�IUHTXHQF\
UDQJH�KDV�EHHQ�]RRPHG�LQ��ZLWK�HUURU�FRUUHF�
WLRQ�WXUQHG�RQ���QRW�DOO�FDOLEUDWLRQ�FRHIIL�
FLHQWV�ZLOO�EH�RXWSXW�RU�XVHG�DV�LQSXW�

,I�D�UHTXHVW�LV�PDGH�IRU�DQ�XQDYDLODEOH�FDOLEUDWLRQ�FR�
HIILFLHQW�DUUD\��WKH����%�WUHDWV�LW�DV�DQ�LPSRVVLEOH�UH�
TXHVW�DQG�LJQRUHV�WKH�FRPPDQG�

2)9��,)9
7KH�2)9�FRPPDQG�RXWSXWV�WKH�FXUUHQW����%�PHDV�
XUHPHQW�IUHTXHQFLHV��7KLV�FRPPDQG�FDQ�EH�XVHG�WR
LQSXW�DQ�DUELWUDU\�OLVW�RI�IUHTXHQFLHV�LQWR�WKH����%
���≤�QXPEHU�RI�IUHTXHQFLHV ≤  ������7KLV�FRGH�FDQ�EH
XVHG�WR�VSHFLI\�D�VHW�RI�IUHTXHQFLHV�WR�XVHG�IRU�FDOL�
EUDWLRQ��DIWHU�D�FDOLEUDWLRQ�W\SH�KDV�EHHQ�VSHFLILHG��

Coefficient#
12-

Term
C12

8-
Term
C8T

Reflection
Only
CRF

Frequency
Response

CFR

Transmission
Frequency
Response

CFT

Reflection
Frequency
Response

CRL

1 EDF EDF EDF ERF ETF ERF

2 ESF ESF ESF ETF – –

3 ERF ERF ERF – – –

4 EXF EXF – – – –

5 ELF ETF – – – –

6 ETF – – – – –

7 EDR – – – – –

8 ESR – – – – –

9 ERR – – – – –

A EXR – – – – –

B ELR – – – – –

C ETR – – – – –

7DEOH����� &DOLEUDWLRQ�&RHIILFLHQW�2UGHULQJ��&DOLEUDWLRQ�7\SH
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&RPPDQG�,)9�FDQ�DOVR�EH�XVHG�LQ�WKH�QRUPDO�PHDV�
XUHPHQW�PRGH�WR�LQSXW�IUHTXHQFLHV�IRU�D�VSHFLDO�DS�
SOLFDWLRQ��,Q�WKLV�XVDJH��DQ\�H[LVWLQJ�FDOLEUDWLRQ�GDWD
LV�ORVW�

2'9��279
7KH�2'9�FRPPDQG�RXWSXWV�WKH�FRQYHUWHG�GLVWDQFH
YDOXHV�WKDW�DUH�JHQHUDWHG�ZKHQ�SHUIRUPLQJ�WLPH�GR�
PDLQ�PHDVXUHPHQWV���2SWLRQ��$��+LJK�6SHHG�7LPH
�'LVWDQFH��'RPDLQ�PHDVXUHPHQW��LV�UHTXLUHG�WR�SHU�
IRUP�WKHVH�PHDVXUHPWV��UHIHU�WR�WKH����%�9HFWRU
1HWZRUN�$QDO\]HU�2SHUDWLRQ�0DQXDO���7KH�279
FRPPDQG�RXWSXWV�WLPH�YDOXHV�IURP�WKHVH�PHDVXUH�
PHQWV�

,)3��,6�¥,6�
7KHVH�FRPPDQGV�LQSXW�D�ELQDU\�VWULQJ�RI�GDWD�DV�LQ�
IRUPDWLRQ�IRU�VWRUHG�VHWXSV��,6�¥�,6����RU�DV�LQIRUPD�
WLRQ�IRU�WKH�FXUUHQW�IURQW�SDQHO�VHWXS��,)3���7KH�GDWD
VWULQJ�PXVW�EH�H[DFWO\�WKH�OHQJWK�RI�WKH�VWULQJ
RXWSXW�E\�WKH�2)3�RU�26�¥26��FRPPDQGV�DQG�LV
FKHFNHG�IRU�YDOLGLW\�EHIRUH�WKH�RSHUDWLRQ�LV�SHU�
IRUPHG��,I�HLWKHU�WKH�QXPEHU�RI�E\WHV��RU�WKH�FRQWHQWV
RI�WKH�VWULQJ�DUH�LQYDOLG��D�SDUDPHWHU�RXW�RI�UDQJH�HU�
URU�LV�JHQHUDWHG�

)RU�WKH�,)3�FRPPDQG��LI�WKH�VHWXS�GDWD�LV�YDOLG�WKH
���%�ZLOO�FKDQJH�LWV�VHWXS�EDVHG�RQ�WKH�QHZ�IURQW
SDQHO�VHWXS�LQIRUPDWLRQ�

2)3��26�¥26�
7KHVH�FRPPDQGV�RXWSXW�D�ELQDU\�VWULQJ�RI�GDWD�IURP
HLWKHU�RQH�RI�WKH�IRXU�VWRUHG�VHWXSV��26�¥26���RU
IURP�WKH�FXUUHQW�IURQW�SDQHO�VHWXS��2)3���7KH�VL]H�RI
D�IURQW�SDQHO�VHWXS�LV���N%\WHV�������E\WHV��

2'5
7KLV�FRPPDQG�RXWSXWV�D�ELQDU\�VWULQJ�WKDW�LV�DQ�LP�
DJH�RI�WKH�GLUHFWRU\�WDEOH�RI�WKH�FXUUHQW�GLVN
PRXQWHG�LQ�WKH�IORSS\�GLVN�GULYH�RI�WKH����%��,I�D
GLVN�HUURU�RFFXUV��WKH����%�GRHV�D�GLVN�HUURU�VWDWXV�
XSGDWH�DQG�WUDQVIHUV�QR�GDWD��7KH�GDWD�VWULQJ�IRU�WKH
GLUHFWRU\�LV�H[DFWO\�����N%\WHV�������E\WHV��ORQJ�
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,&'��,)'��25'��2&'��2)'
7KHVH�FRPPDQGV�WUDQVIHU�GDWD�IRU�WKH�6�SDUDPHWHU
RQ�WKH�DFWLYH�FKDQQHO��2QO\�WKH�FXUUHQW�PHDVXUH�
PHQW�SRLQWV�ZLOO�EH�RXWSXW��25'��2&'��2)'��RU�H[�
SHFWHG�DV�LQSXW��,&'��,)'��

7KH�25'�DQG�2&'�FRPPDQGV�ERWK�RXWSXW�GDWD�IRU
WKH�SDUDPHWHU�RQ�WKH�DFWLYH�FKDQQHO�LQ�SDLUV��UHDO�
LPDJLQDU\���6LPLODUO\��,&'�H[SHFWV�FRUUHFWHG�GDWD
IRU�WKH�SDUDPHWHU�RQ�WKH�DFWLYH�FKDQQHO�LQ�SDLUV�

7KH�2)'�FRPPDQG�RXWSXWV�GDWD�YDOXHV�IRU�WKH�SD�
UDPHWHU�RQ�WKH�DFWLYH�FKDQQHO�WKDW�GHSHQG�RQ�WKH
FXUUHQW�JUDSK�W\SH�EHLQJ�XVHG��7DEOH�������7KH�,)'
FRPPDQG�H[SHFWV�WKH�GDWD�EHLQJ�LQSXW�WR�PDWFK�WKH
JUDSK�W\SH�RQ�WKH�DFWLYH�FKDQQHO�LQ�WKH�VDPH�ZD\�

:KHQ�SDUDPHWHU�GDWD�LQSXW�WR�WKH����%�LV�FRPSOHWH
�,&'�DQG�,)'��WKH����%�UHGUDZV�WKH�SDUDPHWHU�RQ
WKH�DFWLYH�FKDQQHO�XVLQJ�WKLV�GDWD��7R�SUHYHQW�WKH
QHZO\�GUDZQ�GDWD�IURP�EHLQJ�RYHUZULWWHQ�E\�QHZ
PHDVXUHPHQW�GDWD�WKH�LQVWUXPHQW�VKRXOG�EH�LQ�KROG
SULRU�WR�LQSXWWLQJ�WKH�GDWD�

&5'��&&'��&)'��2&6
7KH�&5'��&&'��DQG�&)'�FRPPDQGV�FROOHFW�GDWD�LQ
WKH�FXUUHQW�GDWD�IRUPDW�IRU�WKH�SDUDPHWHU�RQ�WKH�DF�
WLYH�FKDQQHO�XQWLO�HLWKHU�DQRWKHU�FRPPDQG�LV�UH�
FHLYHG�RU�GDWD�EXIIHU�VSDFH�KDV�EHHQ�H[KDXVWHG��7KH
2&6�FRPPDQG�RXWSXWV�WKH�FROOHFWHG�GDWD�

127(
$Q\�FRPPDQG�DIWHU�WKH�&5'��&&'��RU�&)'
FRPPDQGV�ZLOO�WHUPLQDWH�WKH�FROOHFWLRQ
PRGH��7KLV�LQFOXGHV�*(7V�GHILQHG�XVLQJ�WKH
'()���(1'�FRPPDQGV��0HDVXUHPHQW�WULJ�
JHU�*(7V�VHW�XS�E\�WKH�7,%�FRPPDQG�DUH
SHUPLWWHG��(UURU�FRUUHFWLRQ�PXVW�EH�WXUQHG
RII�EHIRUH�H[HFXWLQJ�&5'�

8SRQ�UHFHLSW�RI�WKH�&5'��&&'��RU�&)'�FRPPDQG
WKH����%�ZLOO�

&OHDU�ELW���RI�WKH�PDLQ�VWDWXV�UHJLVWHU�
$ERUW�DQ\�FXUUHQW�VZHHS�
6HW�XS�IRU�WKH�FROOHFWLRQ�VZHHS�
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:KHQ�WKH�V\VWHP�LV�UHDG\�WR�EHJLQ�D�QHZ�VZHHS��ELW
��RI�WKH�PDLQ�VWDWXV�UHJLVWHU�LV�VHW��,I�LQ�&:�PRGH�
WKH����%�SKDVH�ORFNV�DW�WKDW�IUHTXHQF\�EHIRUH�ELW��
RI�WKH�PDLQ�VWDWXV�UHJLVWHU�LV�VHW��7KH�QXPEHU�RI
GDWD�SRLQWV�WKDW�FDQ�EH�FROOHFWHG�LV�GHWHUPLQHG�E\
WKH�GDWD�IRUPDW�VKRZQ�LQ�7DEOH�����

,&)
7KLV�FRPPDQG�LQSXWV�D�ELQDU\�VWULQJ�RI�GDWD�DV�LQIRU�
PDWLRQ�IRU�WKH�FXUUHQW�IURQW�SDQHO�VHWXS�DQG�FDOLEUD�
WLRQ�

2&)
7KLV�FRPPDQG�RXWSXWV�WKH�FXUUHQW�IURQW�SDQHO�VHWXS
DQG�FDOLEUDWLRQ�LQIRUPDWLRQ�LQ�ELQDU\�VWULQJ�GDWD
IRUPDW�

213
7KLV�FRPPDQG�RXWSXWV�WKH�QXPEHU�RI�GDWD�SRLQWV
FXUUHQWO\�EHLQJ�PHDVXUHG�E\�WKH����%�DV�D�VLQJOH
$6&,,�YDOXH�

'DWD�7UDQV�
IHU�3URJUDP
([DPSOH�DQG
3URJUDP
1RWHV

'DWD�7UDQVIHU�([DPSOH
)LJXUH�����LV�D�OLVWLQJ�RI�DQ�H[DPSOH�SURJUDP�ZULW�
WHQ�LQ�0LFURVRIW�§&¨��,W�XVHV�D�QXPEHU�RI�GDWD�WUDQV�
IHU�FRPPDQGV�DV�ZHOO�DV�YDULRXV�FRPPDQGV�IURP
&KDSWHU����7KH�SURJUDP�LV�ZULWWHQ�WR�UXQ�RQ�DQ�,%0�
3&�RU�FRPSDWLEOH�FRPSXWHU�ZLWK�D�1DWLRQDO�,QVWUX�
PHQWV�*3,%�3&,,$�ERDUG�DQG�§&¨�ODQJXDJH
LQWHUIDFH�GULYHUV��7KH�IXQFWLRQV�SHUIRUPHG�E\�WKH�H[�
DPSOH�SURJUDP�DUH�

5HVHW�WKH����%�WR�LWV�GHIDXOW�VWDWH�
5HDG�D�IXOO�DUUD\�RI�IUHTXHQFLHV�IURP�WKH����%�
,QSXW�D�VXEVHW�RI�WKHVH�IUHTXHQFLHV�LQWR�WKH
���%�
7DNH�6���WUDQVPLVVLRQ�GDWD�
/RRS�WKLV�GDWD�EDFN�LQWR�WKH����%�DV�HUURU�WHUP
(7)�IRU�D�WUDQVPLVVLRQ�IUHTXHQF\�UHVSRQVH�FDOL�
EUDWLRQ�

Data Format
Maximum Number of

 Collected Points

FMC (32-bit) 6137

FMB (64-bit) 3068

FMA (ASCII) 983

7DEOH����� 0D[LPXP�'DWD�3RLQWV�YV�'DWD�)RUPDW
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7XUQ�RQ�FRUUHFWLRQ�LQ�WKH����%�DQG�UHDG�LQ�D
IXOO�FRUUHFWHG�VZHHS�RI�GDWD�XVLQJ�WKLV�DV�WKH�HU�
URU�WHUP�
3ULQW�WKH�UHVXOWV�RQ�WKH�FRPSXWHU�VFUHHQ�

'DWD�7UDQVIHU�3URJUDP�1RWHV
7KLV�SURJUDP�XVHV�D�ODUJH�WLPH�RXW�YDOXH������VHF�
RQGV���7KLV�SUHYHQWV�WKH�FRQWUROOHU�IURP�TXLWWLQJ
ZKLOH�WKH����%�LV�EXV\��)RU�H[DPSOH��DIWHU�VHQGLQJ�
“TRS WFS FMC LSB ORD” ��HQRXJK�WLPH�PXVW�EH�DOOR�
FDWHG�WR�DOORZ�WKH����%�WR�FRPSOHWH�D�QHZ�VZHHS�DQG
IRUPDW�WKH�GDWD�IRU�RXWSXW�

$�VWUXFWXUH�ZDV�GHILQHG��struct std_header ��IRU
PDQLSXODWLQJ�WKH�VWDQGDUG�EORFN�KHDGHU�VR
WKDW�PHVVDJH�E\WH�FRXQWV�DUH�HDVLO\�DFFHVVHG�
$OO�WUDQVIHUV�XVH�/6%�PRGH�WR�EH�FRPSDWLEOH
ZLWK�,17(/�PLFURSURFHVVRUV��
)0%�LV�HTXLYDOHQW�WR�“double” �LQ�§&¨� )0&�LV
HTXLYDOHQW�WR�“float” �
%HIRUH�PHDVXUHPHQW�GDWD�LV�UHDG�IURP�WKH
���%��WKH�FRQWUROOHU�VHQGV�D�“WFS” FRPPDQG�WR
HQVXUH�WKH�GDWD�LV�YDOLG�
5HDGV�FDQ�EH�WHUPLQDWHG�E\�����UHDGLQJ�WKH
KHDGHU�DQG�WKHQ�XVLQJ�WKH�E\WH�FRXQW�YDOXH�RU
����E\�VSHFLI\LQJ�D�PD[LPXP�YDOXH�IRU�WKH
WUDQVIHU�FRXQW�DQG�OHWWLQJ�WKH�WUDQVIHU�WHUPL�
QDWH�ZKHQ�WKH����%�VHWV�WKH�(2,�OLQH�VLJQDOLQJ
WKH�HQG�RI�LQIRUPDWLRQ�
7KH�SURJUDP�GHILQHV�D�VWUXFWXUH�IRU�WKH�6��
�PDJ��SKDVH��GDWD�SDLUV�RXWSXW�E\�WKH����%�IRU
WKH�2)'�FRPPDQG��7KLV�DOORZV�IRU�HDV\�DFFHVV
WR�HDFK�IUHTXHQF\�SRLQWªV�WZR�GDWD�YDOXHV�XVLQJ
DUUD\�LQGH[LQJ�
7KH�$)7�FRPPDQG�PXVW�EH�VHQW�EHIRUH�WKH�,&�
FRPPDQG�VR�WKDW�WKH����%�FDQ�GLVFHUQ�ZKDW
FDOLEUDWLRQ�FRHIILFLHQW����FRUUHVSRQGV�WR�(ETF�LQ
WKLV�H[DPSOH��
,W�LV�JRRG�SUDFWLFH�WR�SUHIDFH�D�GDWD�WUDQVIHU
FRPPDQG�ZLWK�D�IRUPDW�DQG�E\WH�RUGHU�FRP�
PDQG��LH���“FMB LSB OFV” ���DOWKRXJK�ERWK�WKH
IRUPDW�DQG�WKH�E\WH�RUGHU�FDUU\�RQ�WR�WKH�QH[W
WUDQVIHU�
$�VHFWLRQ�RI�D�VWULQJ�PD\�EH�UHDG��VXFK�DV�WKH
KHDGHU��IROORZHG�E\�WKH�UHPDLQGHU�RI�WKH
VWULQJ��+RZHYHU�WKH�HQWLUH�GDWD�VWUHDP�PXVW�EH
UHDG�EHIRUH�DQ\�VXEVHTXHQW�GDWD�ZLOO�EH�DYDLO�
DEOH�

ADVANCED/UNIQUE DATA TRANSFER
FUNCTIONS TRIGGER COMMANDS

360B PM 5-21



#include "stdio.h"
#include "decl.h"
int pna_360, etf_bytes;
unsigned char ans[10];
/*Array for frequencies in 64-bit form */
double freqs[512];
/* Array to hold the raw s21 data to be used as ETF */
unsigned char etfbufr[512*2*4];
/* Array for frequencies in 64-bit form */
struct std_header
 {
   char preambl_1;    /* ’#’ */
   char preambl_2;    /* ’A’ */
   unsigned int msg_count;   /* byte count in message */
 };
struct std_header hedr;
struct data_pair
 {
   float dB;
   float degrees;
 };
struct data_pair s21[512];
main()
 {
   int i, num_pts;
   /* Find the 360 on the bus, assuming it’s set for address 6 */
   pna_360 = ibfind("DEV6");
   if(pna_360  0)    /* problem finding a device at address 6 */
      printf("ERROR FINDING DEVICE 6");
   else
    {
      ibtmo(pna_360,T100s);   /* set the timeout at 100 seconds */
      ibwrt(pna_360,"RST FHI",7);
      /* reset to default state, go to high frequency resol. */
      /* Request frequencies in 64-bit floating point format (LSB) */
      ibwrt(pna_360,"FMB LSB OFV",11);
      /* Read in 1st 4 bytes = header: #A  */

      ibrd(pna_360,&hedr.preambl_1,4);
      /* Read in rest of data as frequencies */
      ibrd(pna_360,freqs,hedr.msg_count);
      /* byte count in header tells us how much to read */
      /* Input the first 401 frequencies into the 360 */
      ibwrt(pna_360,"FMB LSB IFV",11);
      hedr.msg_count = (401 * 8);   /* each frequency is 8 bytes long */
      ibwrt(pna_360,&hedr.preambl_1,4); /* output 1st 4 bytes = header */
      ibwrt(pna_360,freqs,hedr.msg_count);
      /* output 401 points of frequency information */
      /* 360 is measuring at the inputted frequencies - set up */
      /* for S21 measurement */
      ibwrt(pna_360,"CH1 DSP S21 MPH FHI",19);
      printf("CONNECT THROUGH LINE BETWEEN PORTS.  HIT ENTER WHEN READY\n");
      scanf("%1c",ans);
      /* Get a full sweep of data and then input raw data in 32-bit form into
etfbufr[] */
      ibwrt(pna_360,"TRS WFS FMC LSB ORD",19);

)LJXUH����� $�§&¨�/DQJXDJH�([DPSOH�3URJUDP�IRU�'DWD�7UDQVIHU�8VLQJ�WKH����%����RI���
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      ibrd(pna_360,etfbufr,512*4*2);  /* read entire string, 
INCLUDING HEADER.  Will terminate on EOI */
      etf_bytes = ibcnt;              /* save #bytes read into buffer */
      /* Now we have a full sweep of raw transmission data.  This */
      /* can be used directly as error coefficient ETF for a      */
      /* transmission frequency response calibration.             */
      ibwrt(pna_360,"AFT FMC LSB IC1",15);
      /* "AFT" is used to "fool" the 360 into thinking it has  */
      /* done a trans. frequency response calibration so       */
      /* that cal. coefficient 1 = ETF. Send 360 the IC1 data. */
      ibwrt(pna_360,etfbufr,etf_bytes);
      /* The 360 now has a valid cal. coefficient array - turn */
      /* error correction on & get a full error corrected sweep of data */
      ibwrt(pna_360,"CON WFS FMC LSB OFD",19);
      ibrd(pna_360,&hedr.preambl_1,4);    /* read header, then S21 data */
      ibrd(pna_360,&s21[0].dB,(512*4*2)); /* read in S21 data, let read
terminate on EOI */
      /* Print out frequencies and S21 corrected (dB,degrees) data */
      printf("CORRECTED S21 DATA:\n");
      printf("\n");
      printf("  FREQUENCY         MAGNITUDE        PHASE\n");
      printf("    (Hz)              (dB)          (degrees)\n");
      num_pts = (ibcnt / 8);   /* each point is (dB,degrees) @ 4 bytes each
*/
      for(i=0; i  num_pts; i++)
         printf("%13e:  %13.6f   %13.6f\n", freqs[i], s21[i].dB,
s21[i].degrees);
    }
   return;
 }

)LJXUH����� $�§&¨�/DQJXDJH�([DPSOH�3URJUDP�IRU�'DWD�7UDQVIHU�8VLQJ�WKH����%����RI���

360B PM 5-23



��� GROUP EXECUTE
TRIGGER COMMANDS

7KH����%�LV�H[WUHPHO\�IOH[LEOH�LQ�LWV�LPSOHPHQWDWLRQ�RI�JURXS�H[HFXWH
WULJJHU��*(7��IXQFWLRQV��7KH�WZR����%�*3,%�FRPPDQGV�VSHFLILFDOO\
GHVLJQDWHG�IRU�LPSOHPHQWLQJ�WKH�QRUPDO�JURXS�H[HFXWH�WULJJHU�IXQF�
WLRQV�DUH�'()�DQG�(1'��7DEOH�������+RZHYHU��DOPRVW�DOO����%�*3,%
FRPPDQGV¦LQ�DQ\�FRPELQDWLRQ¦FDQ�EH�VHW�XS�DV�SDUW�RI�WKH�'()¦
(1'�UHVSRQVH�WR�WKH�UHFHLSW�RI�D�*(7��,(((�����LQWHUIDFH�IXQFWLRQ
PHVVDJH��IURP�WKH�H[WHUQDO�FRPSXWHU�

127(
7KH�'()¦(1'�UHVSRQVH�WR�WKH�UHFHLSW�RI�D�*(7�LQWHUIDFH
IXQFWLRQ�PHVVDJH�LV�WXUQHG�RII�E\�WKH�UHFHLSW�RI�WKH�7,%
FRPPDQG�HDUOLHU�LQ�WKH�SURJUDP���7KH�7,%�FRPPDQG�SUR�
YLGHV�D�VZHHS�WULJJHU�XSRQ�UHFHLSW�RI�D�*(7�LQWHUIDFH�IXQF�
WLRQ�PHVVDJH¦UHIHU�WR�SDUDJUDSK������

7KH�UHVSRQVH�WR�WKH�*(7�LQWHUIDFH�IXQFWLRQ�PHVVDJH�LV�VHW�XS�E\�LVVX�
LQJ�WKH�'()�FRPPDQG�IROORZHG�E\�D�VHTXHQFH�RI�FRPPDQGV�WHUPLQDWHG
ZLWK�WKH�(1'�FRPPDQG��7KH�VHTXHQFH�PD\�EH�FRPSULVHG�RI�DQ\�VH�
TXHQFH�RI����%�*3,%�FRPPDQGV�WKDW�GRHV�QRW�LQFOXGH�D�GDWD�LQSXW
FRPPDQG��,I�D�GDWD�LQSXW�FRPPDQG�LV�LQFOXGHG��WKH����%�UHDGV�WKH
GDWD�DV�DGGLWLRQDO�FRPPDQGV��7KLV�XVXDOO\�FDXVHV�D�V\QWD[�HUURU�WR�EH
LVVXHG��7KH�HQWLUH�'()¦(1'�VWULQJ�LV�SUH�SDUVHG�DQG�FRPSDFWHG��7KH
PD[LPXP�FRPSDFWHG�VWULQJ�VL]H�LV�����FKDUDFWHUV�

$Q�H[DPSOH�RI�WKH�XVH�RI�WKH�'()�DQG�(1'�FRPPDQGV�LV�VKRZQ�LQ�WKH
IROORZLQJ�FRPPDQG�VWULQJ�

“ DEF CFT NOC SRT 1 GHZ STP 18 GHZ BEG TCD NCS MR1 WFS MMX OM1
MMN OM1 END”

:KHQ�WKLV�VHTXHQFH�RI�FRPPDQGV�LV�VHQW�WR�WKH����%��LW�LV�VWRUHG�DV�WKH
UHVSRQVH�WR�WKH�JURXS�H[HFXWH�WULJJHU��7KH�FRPPDQGV�EHWZHHQ�WKH�DEF
DQG�END�FRPPDQGV�ZLOO�QRW�EH�H[HFXWHG�DV�SDUW�RI�WKH�QRUPDO�SURJUDP
IORZ��7KH�'()¦(1'�VHTXHQFH�ZLOO�EH�H[HFXWHG�HYHU\�WLPH�WKH����%
UHFHLYHV�D�*(7�LQWHUIDFH�IXQFWLRQ�PHVVDJH�IURP�WKH�H[WHUQDO�FRPSXWHU
SURYLGHG�WKDW�D�7,%�FRPPDQG�KDV�QRW�EHHQ�LVVXHG�HDUOLHU�LQ�WKH�SUR�
JUDP��)RU�WKH�H[DPSOH�VKRZQ�DERYH��WKH����%�ZLOO�SHUIRUP�WKH�IROORZ�
LQJ�VHTXHQFH�HYHU\�WLPH�LW�LV�WULJJHUHG�E\�D�*(7�LQWHUIDFH�IXQFWLRQ�PHV�
VDJH�

3HUIRUP�D�WUDQVPLVVLRQ�IUHTXHQF\�UHVSRQVH�FDOLEUDWLRQ�IURP���WR
���*+]���CFT NOC SRT 1 GHZ STP 18 GHZ BEG TCD NCS��
7XUQ�RQ�PDUNHU��MR1��
:DLW�IRU�D�IXOO�VZHHS�RI�GDWD��WFS��
0RYH�PDUNHU���WR�WKH�PD[LPXP�YDOXH�RQ�WKH�WUDFH��MMX��
2XWSXW�WKH�PD[LPXP�YDOXH��OM1��
0RYH�PDUNHU���WR�WKH�PLQLPXP�YDOXH�RQ�WKH�WUDFH��MMN��
2XWSXW�WKH�PLQLPXP�YDOXH��OM1��

Command
Description

DEF Begin definition of
group execute trigger
action

END End definition of group
execute trigger action

7DEOH����� *URXS�([HFXWH�7ULJJHU
�*(7��&RPPDQGV

ADVANCED/UNIQUE GROUP EXECUTE
FUNCTIONS TRIGGER COMMANDS
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7KXV��HYHU\�WLPH�WKH����%�UHFHLYHV�D�*(7�LQWHUIDFH�IXQFWLRQ�PHVVDJH��
LW�RXWSXWV�WKH�PD[LPXP�DQG�PLQLPXP�YDOXHV�IRU�WKH�QHZ�FDOLEUDWLRQ
MXVW�SHUIRUPHG�

127(
���:KHQ�WKH����%�LV�WULJJHUHG�YLD�WKH�*3,%��WKH����%�SXWV
WKH�WULJJHU�FRPPDQG��*(7��LQWR�WKH�FRPPDQG�EXIIHU�EH�
KLQG�DQ\�SUHFHGLQJ�LQVWUXFWLRQV��7KH�FRPPDQGV�LQ�WKH
'()�����(1'�VWULQJ�DUH�H[HFXWHG�XSRQ�FRPSOHWLRQ�RI�WKH
FRPPDQGV�LVVXHG�SULRU�WR�WKH�*(7�FRPPDQG�

���:KHQ�WKH�7,%� �*3,%�FRGLQJ�PHWKRG�LV�XVHG�IRU�PHDV�
XUHPHQW�WULJJHULQJ��JURXS�H[HFXWH�WULJJHUV�ZLOO�QRW�H[HFXWH
WKH�FRPPDQGV�LQ�WKH�'()����(1'�VWULQJ��7KH�JURXS�H[H�
FXWH�WULJJHU�ZLOO�LQLWLDWH�D�PHDVXUHPHQW��6HH�SDUDJUDSK
�����6ZHHS�&RQWURO�&RPPDQGV��IRU�PRUH�GHWDLOV�

��� DISK FUNCTION
COMMANDS

7KH�'LVN�)XQFWLRQ�FRPPDQGV�OLVWHG�LQ�7DEOH�����DUH�XVHG�IRU�WKH�IRO�
ORZLQJ�

5HDGLQJ�ILOHV�IURP�WKH�GLVN�
:ULWLQJ�ILOHV�WR�WKH�GLVN�
'HOHWLQJ�ILOHV�
)RUPDWWLQJ�D�GDWD�RQO\�GLVN�

/RDGLQJ�FDOLEUDWLRQ�NLW�LQIRUPDWLRQ�IURP�WKH�GLVN�

$OO�RI�WKH�'LVN�)XQFWLRQ�FRPPDQGV��H[FHSW�WKH�,17�DQG�/.7�FRP�
PDQGV��UHTXLUH�D�ILOH�QDPH�VWULQJ��)LOH�QDPH�VWULQJV�FDQ�EH�XS�WR��
FKDUDFWHUV�ORQJ�DQG�PXVW�EH�HQFORVHG�E\�GRXEOH�TXRWH�FKDUDFWHUV��§��
VHH�WKH�GHVFULSWLRQV�RI�WKH�/06��/'7��/,'��DQG�/10�FRPPDQGV�LQ
&KDSWHU����SDUDJUDSK�������([DPSOHV�RI�WKH�GLVN�IXQFWLRQ�FRPPDQGV
XVDJH�DUH�VKRZQ�LQ�)LJXUH�����

7KH�7''�DQG�77%�FRPPDQGV�HQDEOH�WKH�XVHU�WR�VWRUH�WDEXODU�GDWD�WR
WKH�GLVF�DQG�UHFDOO�LW�IRU�RXWSXW�WR�WKH�SULQWHU�ZLWK�WKH�WDEXODU�SULQWRXW
SRLQWV�FRQWUROOHG�E\�FRPPDQGV�37�¥37���&RPPDQGV�37�¥37��DUH�GH�
VFULEHG�LQ�&KDSWHU����SDUDJUDSK�������

&$87,21

7KH�,17�FRPPDQG�LPPHGLDWHO\�IRUPDWV�WKH�GLVN�ORDGHG�LQ
WKH����%�IORSS\�GULYH��$Q\�GDWD�RQ�WKH�GLVN�ZLOO�EH�GH�
VWUR\HG��8VH�WKLV�FRPPDQG�FDUHIXOO\�

127(
7KH�PD[LPXP�ILOH�VL]H�WKDW�FDQ�EH�KDQGOHG�ZLWK�WKH�57%
FRPPDQG�LV����NE\WHV�

ADVANCED/UNIQUE DISK FUNCTION
FUNCTIONS COMMANDS
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2QO\�ILOH�QDPH�FKDUDFWHUV�DFFHSWHG�E\�06�'26�DUH�YDOLG�IRU�XVH�ZLWK
WKHVH�FRPPDQGV��&KDUDFWHUV�WKDW�DUH�QRW�DFFHSWDEOH�DV�ILOH�QDPHV�DUH�

�¦3HULRG�'HFLPDO�3RLQW
¨¦�4XRWDWLRQ�0DUNV
�¦6ODVK
?¦%DFN�VODVK
>�@¦%UDFNHWV
�¦&RORQ
_�¦3LSH
!¦*UHDWHU�7KDQ
��¦/HVV�7KDQ
��¦3OXV�VLJQ

Command Description Values

DEC(filename) Delete calibration and front panel
setup file from disk

String up to 8
characters long for file
name

DED(filename) Delete tabular printout data file from
disk

String up to 8
characters long for file
name

DEN(filename) Delete trace memory file from disk String up to 8
characters long for file
name

INT Initialize (format) disk in drive as a
data-only disk

N/A

LKT Load calibration kit information from
disk

N/A

RCK(filename) Recall active channel’s trace
memory from disk file

String up to 8
characters long for file
name

RLD(filename) Recall calibration data and front
panel setup information from disk
file (See Figure 5-3A for example)

String up to 8
characters long for file
name

RTB(filename) Recall tabular data file from disk for
output to printer

String up to 8
characters long for file
name

SDK(filename) Store active channel’s trace
memory to disk file

String up to 8
characters long for file
name

STO(filename) Store calibration data and front
panel setup information to disk file 
 (See Figure 5-10)

String up to 8
characters long for file
name

TDD(filename) Store tabular printout data to ASCII
disk file

String up to 8
characters long for file
name

7DEOH����� 'LVN�)XQFWLRQV�&RPPDQGV

ADVANCED/UNIQUE DISK FUNCTION
FUNCTIONS COMMANDS
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 �¦(TXDO�6LJQ
��¦6HPLFRORQ
��¦&RPPD
$QG�$OO�$6&,,�FKDUDFWHUV�ZLWK�D�YDOXH�ORZHU��WKDQ�WKH�YDOXH�RI
WKH�VSDFH�FKDUDFWHU�����GHFLPDO��

127(
6SDFHV�DUH�DFFHSWDEOH�EHIRUH�DQG�DIWHU�WKH�FKDUDFWHUV�RI�D
FRPPDQG��YDOXH�RU�WHUPLQDWRU��7KH\�DUH�QRW�DFFHSWDEOH�EH�
WZHHQ�WKH�FKDUDFWHUV�RI�WKHVH�SURJUDP�LWHPV�

! EXAMPLE 1 - SAVE CAL AND FRONT
! PANEL SETUP TO DISK
Q$ = CHR$(34)    ! DOUBLE QUOTE SYMBOL(")
C$ = "12_TERM"   ! FILE NAME FOR CAL DATA
! STORE TO DISK FILE "12_TERM.CAL"
OUTPUT 706;"STO"&Q$&C$&Q$
! EXAMPLE 2 - SAVE TABULAR DATA
! TO DISK FILE
Q$ = CHR$(34)    ! DOUBLE QUOTE SYMBOL(")
T$ = "S21_THRU"  ! FILE NAME FOR TAB DATA
! STORE TO DISK FILE "S21_THRU.DAT"
OUTPUT 706;"TDD"&Q$&T$&Q$
! EXAMPLE 3 - SAVE TRACE MEMORY 
! TO DISK, RECALL IT ON A DIFFERENT
! CHANNEL AND THEN DELETE FILE
OUTPUT 706;"CH1 D13 S11 CH3 S21 FHI WFS"
OUTPUT 706;"CH1 STD" ! STORE TRACE TO MEMORY
Q$ = CHR$(34)    ! DOUBLE QUOTE SYMBOL(")
N$ = "S11TRACE"  ! FILE NAME FOR TRACE DATA
! STORE TO DISK FILE "S11TRACE.NRM"
OUTPUT 706;"SDK"&Q$&N$&Q$
! RECALL SAME DATA ON CHANNEL 3
OUTPUT 706;"CH3 RCK"&Q$&N$&Q$
! DELETE THE TRACE MEMORY FILE
OUTPUT 706;"DEN"&Q$&N$&Q$

)LJXUH����� 'LVN�)XQFWLRQ�&RPPDQGV�([DPSOH

ADVANCED/UNIQUE DISK FUNCTION
FUNCTIONS COMMANDS
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/*
 * sto.c
 *
 * A short program to demonstrate the use of the STO and 
 * RLD commands forsaving and recalling calfiles  
 * on 360 internal disk.
 *
 * ANRITSU Company, 8/1/93
 *
 */
#include <stdio.h>
#include <stdlib.h>
#include "decl.h"
void main()
{
     int vna=0;
     char dummyS[40];
     static char
          s1[]="STO \"fname\" onp";  /* use STO to store and RLD to recall.
                                        The ONP is used to synchronize the 
                                        program with the 360.
                                        The \ is used to pass the " characters */
     if ( (vna = ibfind("dev6")) < 0 )
          {
          printf("Could not find 360 at address 6.");
          exit(1);
          }
     ibwrt(vna,s1,sizeof(s1));
     ibrd(vna, dummyS, 40);     /* dummy read to get ONP output string */
     ibloc(vna);
}

)LJXUH������� $�§&¨�/DQJXDJH�3URJUDP�VKRZLQJ�XVH�RI�§672¨�&RPPDQG

ADVANCED/UNIQUE SRQ STATUS BYTE
FUNCTIONS STRUCTURE AND COMMANDS
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��� SRQ STATUS BYTE
STRUCTURE AND
COMMANDS

7KH�VWDWXV�RI�WKH����%�LV�GHILQHG�E\�SULPDU\�DQG�VHFRQGDU\�VWDWXV
E\WHV��7KH�VWUXFWXUH�DQG�FRQWHQWV�RI�WKHVH�VWDWXV�E\WHV�DUH�GHVFULEHG�LQ
WKH�IROORZLQJ�SDUDJUDSKV�

3ULPDU\
6WDWXV�%\WH

7KH�ELW�VWUXFWXUH�RI�WKH�SULPDU\�VWDWXV�E\WH�LV�VKRZQ
LQ�7DEOH������7KH�IXQFWLRQ�RI�HDFK�ELW�LV�GHVFULEHG�EH�
ORZ��$OO�ELWV�RI�WKH�SULPDU\�VWDWXV�E\WH�DUH�UHVHW
ZKHQHYHU�D�&6%�FRPPDQG�LV�UHFHLYHG�

6ZHHS�&RPSOHWH��7KLV�ELW�LV�VHW�ZKHQ�D�FDOL�
EUDWLRQ�VZHHS�LV�FRPSOHWHG�DIWHU�WKH�7&'�FRP�
PDQG�KDV�EHHQ�UHFHLYHG�
6ZHHS�&RPSOHWH�,Q�+ROG��7KLV�ELW�LV�VHW
ZKHQ�D�IXOO�VZHHS�LV�FRPSOHWHG�LQ�KROG�DIWHU
WKH�756�FRPPDQG�KDV�EHHQ�UHFHLYHG�
6\QWD[�(UURU��7KLV�ELW�LV�VHW�LV�VHW�ZKHQ�D�V\Q�
WD[�HUURU�RFFXUV
3DUDPHWHU�2XW�2I�5DQJH��7KLV�ELW�LV�VHW
ZKHQ�GDWD�YDOXHV�DUH�RXW�RI�WKH�DOORZDEOH
UDQJH�RU�WKH�GDWD�ZDV�IRXQG�WR�EH�LQYDOLG�
$FWLRQ�1RW�3RVVLEOH��7KLV�ELW�LV�VHW�ZKHQ�D
FRPPDQG�FDQ�QRW�H[HFXWH�LQ�WKH�FXUUHQW�LQVWUX�
PHQW�VWDWH�
�QG�%\WH�+DV�6WDWXV��7KLV�ELW�LV�VHW�ZKHQ�D
FRQGLWLRQ�UHSUHVHQWHG�E\�D�VHW�ELW�LQ�WKH�6HFRQ�
GDU\�6WDWXV�%\WH�LV�WUXH�
654��7KH�6HUYLFH�5HTXHVW�ELW�LV�VHW�GXULQJ�WKH
VHULDO�SROO�UHVSRQVH�ZKHQ�WKH����%�LV�UHTXHVW�
LQJ�VHUYLFH�
5HDG\�IRU�0HDVXUHPHQW��7KLV�ELW�LV�FOHDUHG
DW�WKH�VWDUW�RI�ERWK�WKH�*3,%�PHDVXUHPHQW�WULJ�
JHU�FRPPDQG��7,%��DQG�E\�WKH�GDWD�FROOHFWLRQ
FRPPDQGV��&5'��&&'��&)'���7KH�ELW�LV�VHW�DI�
WHU�D�SRLQW�KDV�EHHQ�PHDVXUHG�VXEVHTXHQW�WR�D
*(7�LQ�WKH�*3,%�PHDVXUHPHQW�WULJJHU�PRGH
ZKHQ�WKH�LQVWUXPHQW�LV�UHDG\�IRU�GDWD�FROOHF�
WLRQ�

Bit Number

7 6 5 4 3 2 1 0

Ready
for

Meas.

SRQ 2nd Byte
Has 

Status

Action
Not

Possible

Out of
Range

Syntax
Error

Com-
plete

 in Hold

Sweep
Com-
plete

7DEOH����� 3ULPDU\�6WDWXV�%\WH�%LW�6WUXFWXUH

ADVANCED/UNIQUE SRQ STATUS BYTE
FUNCTIONS STRUCTURE AND COMMANDS
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6HFRQGDU\
6WDWXV�%\WH

7KH�ELW�VWUXFWXUH�RI�WKH�6HFRQGDU\�6WDWXV�%\WH�LV
VKRZQ�LQ�7DEOH�������7KH�IXQFWLRQ�RI�HDFK�ELW�LV�GH�
VFULEHG�EHORZ��$OO�ELWV�RI�WKH�VHFRQGDU\�VWDWXV�E\WH
DUH�UHVHW�ZKHQHYHU�D�&6%�FRPPDQG�LV�UHFHLYHG�

'LVN�(UURU��7KLV�ELW�LV�VHW�ZKHQ�D�GLVN�HUURU
RFFXUV�
6HOI�7HVW�)DLOHG��7KLV�ELW�LV�VHW�WUXH�LI�DQ\�SRU�
WLRQ�RI�WKH�VHOI�WHVW�IDLOV�
+DUGZDUH�(UURU��7KLV�ELW�LV�VHW�ZKHQ�WKHUH�LV
D�SUREOHP�ZLWK�WKH�V\VWHP�KDUGZDUH�
.H\�3UHVVHG��7KLV�ELW�LV�VHW�ZKHQ�D�NH\�RQ�WKH
IURQW�SDQHO�LV�SUHVVHG��
3RZHU�2Q��7KLV�ELW�LV�VHW�ZKHQ�WKH�V\VWHP�LV
ILUVW�SRZHUHG�RQ�

7DEOH������OLVWV�WKH�VWDWXV�E\WH�FRPPDQGV��7KHVH
FRPPDQGV�DUH�XVHG�WR�

2XWSXW�WKH�VWDWXV�RI�WKH����%�WR�WKH�H[WHUQDO
FRPSXWHU�
,QSXW�VHUYLFH�UHTXHVW�HQDEOH�PDVNV�
&OHDU�WKH�SULPDU\�DQG�VHFRQGDU\�VWDWXV�E\WHV�

Bit Number

7 6 5 4 3 2 1 0

Power
On

Key
Pressed

X* X X Hardware 
Error

Self Test
Fail

Disk
Error

7DEOH������ 6HFRQGDU\�6WDWXV�%\WH�%LW�6WUXFWXUH

Command Description Values

CSB Clear primary and secondary status bytes N/A

IEM<byte> Input extended (secondary) status mask One binary byte 

IPM<byte> Input primary status mask One binary byte 

OEB Output extended (secondary) status byte One binary byte 

OPB Output primary status byte One binary byte 

SQ0 Disable service requests N/A

SQ1 Enable any unmarked service requests N/A

7DEOH������ 6WDWXV�%\WH�&RPPDQGV

ADVANCED/UNIQUE SRQ STATUS BYTE
FUNCTIONS STRUCTURE AND COMMANDS
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,Q�RUGHU�IRU�WKH����%�WR�JHQHUDWH�D�VHUYLFH�UHTXHVW
IRU�D�SDUWLFXODU�FRQGLWLRQ��ERWK�WKH�FRQGLWLRQ�ELW�DQG
WKH�654�ELW�LQ�WKH�3ULPDU\�6WDWXV�%\WH�0DVN�PXVW
EH�HQDEOHG��7KH�ELQDU\�YDOXH�RI�HDFK�ELW�LQ�WKH�E\WH
VHQW�ZLOO�EH�

�����������%LW�9DOXH��=�����−��6WDWXV�&RQGLWLRQ�(QDEOHG

:KHQ�WKH����%�UHTXHVWV�VHUYLFH��WKH�VHULDO�SROO�UH�
VSRQVH�E\WH�ZLOO�VKRZ�RQO\�RQH�HQDEOHG�ELW�VHW��7KH
FRQWUROOHU�FDQ�WKHQ�DOZD\V�WHOO�ZKLFK�HQDEOHG�FRQGL�
WLRQ�JHQHUDWHG�WKH�6HUYLFH�5HTXHVW��654���7KLV�DOVR
LPSOLHV�WKDW�WKH�SULPDU\�VWDWXV�E\WH�DQG�WKH�VHULDO
SROO�UHVSRQVH�E\WH�ZLOO�QRW�QHFHVVDULO\�EH�HTXDO��$Q\
WUXH�ELWV�IRU�FRQGLWLRQV�QRW�HQDEOHG�ZLOO�VKRZ�XS�LQ
WKH�VHULDO�SROO�UHVSRQVH�E\WH��)LJXUH������VKRZV�D
OLVWLQJ�RI�DQ�H[DPSOH�SURJUDP�WKDW�SHUIRUPV�VWDWXV�
E\WH�HQDEOH�PDVN�VHWXS�IRU�WKH�SULPDU\�VWDWXV�E\WH
DQG�VHUYLFH�UHTXHVW�KDQGOLQJ�RSHUDWLRQV�

127(
'DWD�WUDQVIHUV�IRU�WKH�23%��2(%��,30�DQG
,(0�FRPPDQGV�LQYROYH�D�VLQJOH�ELQDU\�GDWD
E\WH��7KH�FRQGLWLRQ�PDVN�E\WH�IRU�WKH�,30
DQG�,(0�FRPPDQGV�PXVW�LPPHGLDWHO\�IRO�
ORZ�WKH�FRPPDQG�

! SET UP SERVICE REQUEST SUBROUTINE AD-
DRESS
ON INTR 7 GOSUB 1000
! ENABLE SRQ CONDITION AS AN INTERRUPT

ENABLE INTR 7;8
REMOTE 706
! ENABLE SRQ, SYNTAX, PARAM,
! OUT OF RANGE AND ACTION
! NOT POSSIBLE ERRORS = BITS
! 2,3,4 & 6
! MASK = 4+8+16+64 = 92
OUTPUT 706 USING “#,AAA,B”;"IPM",92
1000  ! SRQ SERVICE ROUTINE
1010  STATUS 7,1;A ! READ INTERRUPT
CAUSE REGISTER
1020  R=SPOLL(706)    ! POLL THE 360
1030  IF BIT(R,2)  1 THEN GOTO 1050
1040  DISP “SYNTAX ERROR”
1050  IF BIT(R,3)  1 THEN GOTO 1070
1060  DISP “PARAMETER OUT OF RANGE”
1070  IF BIT(R,4)  1 THEN GOTO 1090
1080  DISP “ACTION NOT POSSIBLE”
1090  ! READ THE PRIMARY STATUS BYTE
1100  OUTPUT 706;"OPB"
1110  ENTER 706 USING “#,B”;B
1120  DISP “PRIMARY STATUS = ”,B

)LJXUH������ �([DPSOH�RI�6WDWXV�%\WH�(QDEOH�0DVN�6HWXS
DQG�6HUYLFH�5HTXHVW�+DQGOLQJ

ADVANCED/UNIQUE SRQ STATUS BYTE
FUNCTIONS STRUCTURE AND COMMANDS
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��� TIME DOMAIN
COMMANDS

7KH�WLPH�GRPDLQ�FRPPDQGV�IRU�WKH����%�DUH�OLVWHG�EHORZ�LQ�7DEOH
������2SWLRQ��$��+LJK�6SHHG�7LPH�'RPDLQ�>'LVWDQFH@�6RIWZDUH�RSWLRQ�
DGGV�WKHVH�FRPPDQGV�WR�WKH����%�VRIWZDUH�

7KH�WLPH�GRPDLQ�FRPPDQGV�DUH�XVHG�WR�
6SHFLI\�WKH�GRPDLQ�RI�D�FKDQQHO�
6HW�XS�RSHUDWLQJ�PRGHV�DQG�SDUDPHWHUV�IRU�WKH�VHOHFWHG�SURFHVV�
LQJ�W\SH�RI�WKH�FKDQQHO�

Command Description

DBP Select distance bandpass mode for active channel

DCA Select automatic D.C. term calculation for lowpass

DCO Select open for D.C. term for lowpass

DCS Select short for D.C. term for lowpass

DCV (value) * Enter value for D.C. term for lowpass. Values are –1000
MΩ to +1000 MΩ. Terminates in units (XX1, XX3, XM3).

DCZ Select line impedance for D.C. term for lowpass

DLP Select distance lowpass mode for active channel

DPI Select distance phasor impulse mode for active channel

FGT Select frequency with time gate for active channel

FQD Select frequency domain for active channel

GCT (value) Set gate center value.Values are 0.0000 to 999.999 µs
and 0.0000 to 999.99 mm. Time values terminate in
PSC, NSC, or USC. Distance values terminate in MMT,
CMT, or MTR.

GDS Display gate symbols on active channel

GLS Select low sidelobe gate shape

GMS Select minimum sidelobe gate shape

GNM Select nominal gate shape

GOF Turn off gating on active channel

GON Turn on gating on active channel

GRT Select rectangular gate shape

GSN (value) Set gate span value. Time values terminate in PSC,
NSC, or USC. Distance values terminate in MMT, CMT,
or MTR.

GSP (value) Set gate stop value. Terminates in PSC, NSC, or USC.

GST (value) Set gate start value. Terminates in PSC, NSC, or USC.

LPI Select lowpass impulse response

LPS Select lowpass step response

MRR Restore original marker range

7DEOH������ 7LPH�'RPDLQ�&RPPDQGV����RI���

ADVANCED/UNIQUE TIME DOMAIN
FUNCTIONS COMMANDS
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Command Description

TBP Select time bandpass mode for active channel

TLP Select time lowpass mode for active channel

TPI Select time phasor impulse mode for active channel

WLS Select low sidelobe window shape

WMS Select minimum sidelobe window shape

WNM Select nominal window shape

WRT Select rectangular window shape

ZCT (value) Set zoom range center value. Time values terminate in
PSC, NSC, or USC. Distance values terminate in MMT,
CMT, or MTR.

ZSN (value) Set zoom range span value. Time values terminate in
PSC, NSC, or USC. Distance values terminate in MMT,
CMT, or MTR.

ZSP (value) Set zoom range stop value

ZST (value) Set zoom range stop value

∗ Certain time domain codes can only be used with particular processing types or
instrument states. For example, “DCV 25 XX1" sets the d.c. term for low pass to 25
ohms. The 360 can only execute this command string if the active channel is in the time
domain low pass mode (TLP or DLP) or if a valid lowpass set of frequencies exist for
frequency domain (FQD) or frequency gated by time (FGT).

7DEOH������ 7LPH�'RPDLQ�&RPPDQGV����RI���

ADVANCED/UNIQUE TIME DOMAIN
FUNCTIONS COMMANDS
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��� MULTIPLE SOURCE
CONTROL COMMANDS

7DEOH������OLVWV�WKH�PXOWLSOH�VRXUFH�FRQWURO�FRPPDQGV��7KHVH�FRP�
PDQGV�DUH�XVHG�WR�GHILQH�XS�WR�ILYH�GLIIHUHQW�§PXOWLSOH�VRXUFH�FRQWURO
EDQGV¨��,Q�HDFK��WKH�GHYLFH�XQGHU�WHVW��'87���VRXUFH����VRXUFH����DQG�UH�
FHLYHU�IUHTXHQF\�UDQJHV�PD\�EH�GLIIHUHQW��7KH�'87�IUHTXHQF\�UDQJH�LV
HQWHUHG�XVLQJ�DQ\�RI�WKH�IUHTXHQF\�HQWU\�FRPPDQGV��7KH�06'�FRP�
PDQG�SXWV�WKH����%�LQ�WKH�'(),1(�PRGH��ZKLFK�DOORZV�HQWU\�RI�DUEL�
WUDU\�IUHTXHQFLHV�IRU�WKH�'87��%DQG�HTXDWLRQV�IRU�VRXUFH����VRXUFH���
DQG�WKH�UHFHLYHU�DUH�WKHQ�VHW�XS�XVLQJ�WKH�('���('���('5��HWF��FRP�
PDQGV��7KH�EDQG�HTXDWLRQV�XVHG�DUH�VKRZQ�EHORZ��,Q�WKHVH�HTXDWLRQV�
§)¨�LV�WKH�'87�IUHTXHQF\�UDQJH�

)RU�VZHSW�RSHUDWLRQ��
)� ��PXOWLSOLHU�GLYLVRU��[��)���RIIVHW��

)RU�&:�RSHUDWLRQ���
)� ��PXOWLSOLHU�GLYLVRU��[��RIIVHW��

)RU�D�IUHTXHQF\�EDQG�WR�EH�VDYHG��WKH�EDQG�HTXDWLRQV�PXVW�SURGXFH�IUH�
TXHQFLHV�ZLWKLQ�WKH�RSHUDWLQJ�UDQJH�RI�WKH�UHVSHFWLYH�V\VWHP�FRPSR�
QHQW�

)LJXUH������VKRZV�DQ�H[DPSOH�SURJUDP�XVLQJ�PXOWLSOH�VRXUFH�FRQWURO
FRPPDQGV��7KLV�SURJUDP�LV�IRU�D�IL[HG�/2��VZHSW�,)�PL[HU�PHDVXUH�
PHQW��7KH�IUHTXHQF\�YDOXHV�XVHG�DUH�

'87�UDQJH� ���¥���*+]
6RXUFH��� ���¥���*+]� �������;��)�����
6RXUFH��� �����0+]�&:� �������;������0+]�
5HFHLYHU� �����¥�����*+]� �������;��)�¥�����0+]�

ADVANCED/UNIQUE MULTIPLE SOURCE
FUNCTIONS CONTROL COMMANDS

5-34 360B PM



Command Description 

BD1 - BD5 Select multiple source control band 1-5. Values are limited to
current DUT range.

BSP (value) Enter band stop frequency for multiple source control.
Terminate entry in  GHZ, MHZ, or KHZ.

BST (value) Enter band 1 startup frequency for multiple source control.
Terminate entry in GHZ, MHZ, or KHZ.

CLB Clear all multiple source control band definitions.

ECW Multiple source control equation in CW mode.

ED1 Edit source 1 multiple source control equation.

ED2 Edit source 2 multiple source control equation.

EDR Edit receiver multiple source control equation.

EDV (value) Set multiple source control equation divisor. Values are –199 to
–1 or 1 to 199. Terminate entry in XX1, XX3, or XM3.

EML (value) Set multiple source control equation multiplier. Values are –199
to –1 or 1 to 199. Terminate entry in XX1, XX3, or XM3.

EOS (value) Set multiple source control equation offset frequency. Values
are –999.9999 to 999.9999. Terminate entry in GHZ, MHZ, or
KHZ.

ESW Multiple source control equation in sweep mode

MS0 Multiple source control off

MS1 Multiple source control on

MSD Multiple source control define model

SVB Save multiple source control band definition

7DEOH������ �0XOWLSOH�6RXUFH�&RQWURO�&RPPDQGV

10 ! Multiple Source Control Example
20 OUTPUT 706; "MSD SRT 2 GHZ STP 6 GHZ"
30 OUTPUT 706; "BD1 BSP 6 GHZ"
40 OUTPUT 706; "ED1 ESW EML 1 XX1"
50 OUTPUT 706; "EDV 1 XX1 EOS 0 GHZ"
60 OUTPUT 706; "ED2 ECW EOS 500 MHZ"
70 OUTPUT 706; "EDR ESW EML 1 XX1"
80 OUTPUT 706; "EDV 1 XX1 EOS -500 MHZ"
90 OUTPUT 706; "SVB MS1"
100 END

)LJXUH������ �0XOWLSOH�6RXUFH�&RQWURO�([DPSOH

ADVANCED/UNIQUE MULTIPLE SOURCE
FUNCTIONS CONTROL COMMANDS
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��� SWEEP CONTROL
COMMANDS

7DEOH������OLVWV�WKH����%�*3,%�FRPPDQGV�WKDW�DOORZ�FRQWURO�RI�VZHHS
WULJJHULQJ��7KH�7,1��7(;�DQG�7,%�FRPPDQGV�VHOHFW�WKH�PHDVXUHPHQW
WULJJHU�VRXUFH��DV�IROORZV�

&RPPDQG�7,1�VHOHFWV�LQWHUQDO�WULJJHULQJ�
&RPPDQG�7(;�VHOHFWV�WULJJHULQJ�YLD�WKH�UHDU�SDQHO�LQSXW
FRQQHFWRU�

&RPPDQG�7,%�VHOHFWV�WULJJHULQJ�YLD�WKH�JURXS�H[HFXWH�WULJJHU��*(7�
ZKLFK�LV�DQ�,(((�����LQWHUIDFH�IXQFWLRQ�PHVVDJH�WKDW�LV�LVVXHG�E\�WKH
H[WHUQDO�FRPSXWHU�

127(
7KH�XVH�RI�WKH�7,%�FRPPDQG�WXUQV�RII�WKH�QRUPDO�'()¦
(1'�UHVSRQVH�WR�WKH�*(7�LQWHUIDFH�IXQFWLRQ�PHVVDJH��UHIHU
WR�SDUDJUDSK�����

7KH�+&��FRPPDQG�VKRXOG�EH�XVHG�WR�GLVDEOH�WKH�LQWHUQDO�,�)��FDOLEUD�
WLRQ�ZKHQ�H[WHUQDO�RU�*3,%�WULJJHULQJ�LV�XVHG��VR�WKDW�WULJJHUV�DUH�QRW
PLVVHG�ZKLOH�WKH�LQVWUXPHQW�SHUIRUPV�DQ�,�)��FDOLEUDWLRQ���7KH�+&�
FRPPDQG�FDQ�WKHQ�EH�XVHG�WR�HQDEOH�DQG�LQLWLDWH�DQ�LPPHGLDWH�,�)�
FDOLEUDWLRQ��ZKHQ�GHVLUHG�

Command Description 

HC0 Disable Internal I.F. Calibration

HC1 Enable and Trigger Internal I.F. Calibration

TEX Select External Measurement Triggering

TIB Select Measurement Triggering Via
Group Execute Trigger

TIN Select Internal Measurement Triggering

7DEOH������ �6ZHHS�&RQWURO�&RPPDQGV

ADVANCED/UNIQUE SWEEP CONTROL
FUNCTIONS COMMANDS
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���� REAR PANEL OUTPUT
CONTROL COMMANDS

7DEOH������OLVWV�WKH�FRPPDQGV�IRU�FRQWUROOLQJ�WKH�UHDU�SDQHO�YROWDJH
RXWSXW�RI�WKH����%��7KH�59��FRPPDQG�HQDEOHV�WKH�RXWSXW�DQG�FRP�
PDQG�59��GLVDEOHV�LW��7KH�RULHQWDWLRQ�RI�WKH�RXWSXW�FDQ�EH�VHW�WR�HLWKHU
KRUL]RQWDO��59+���YHUWLFDO��599���RU�ORFN�GLUHFWLRQ��59/��

,Q�WKH�KRUL]RQWDO�PRGH��WKH�YROWDJH�RXWSXW�LV�D�GLJLWDO�UDPS�VWDUWLQJ�DW
WKH�YROWDJH�VWDUW�YDOXH�VHW�E\�FRPPDQG�967�DQG�HQGLQJ�DW�WKH�YROWDJH
VWRS�YDOXH�VHW�E\�FRPPDQG�963��7KH�VWDUW�YDOXH�FRUUHVSRQGV�WR�WKH
ILUVW�SRLQW�RI�WKH�VZHHS�DQG�WKH�VWRS�YDOXH�FRUUHVSRQGV�WR�ODVW�SRLQW�RI
WKH�VZHHS��,Q�WKH�YHUWLFDO�PRGH��WKH�RXWSXW�YROWDJH�LV�D�PHDVXUH�RI�WKH
LQVWDQWDQHRXV�GDWD�SRLQW�YDOXH��7KH�RXWSXW�YROWDJH�LV�UHODWHG�WR�WKH
VFDOLQJ�RI�WKH�JUDSK�IRU�FKDQQHO����7KH�UHIHUHQFH�OLQH�FRUUHVSRQGV�WR
WKH�]HUR�YROW�YDOXH�DQG�HDFK�JUDWLFOH�OLQH�LV�HTXDO�WR�D�±��YROW�YDOXH
VSDQ��7KH�YDOXHV�VHW�E\�WKH�967�DQG�963�FRPPDQGV�KDYH�QR�HIIHFW�LQ
WKH�YHUWLFDO�PRGH�

,Q�WKH�ORFN�GLUHFWLRQ�PRGH��WKH�VWDUW�YROWDJH�YDOXH�LV�RXWSXW�IRU�IRUZDUG
VZHHSV��ORFN�WR�5D���7KH�VWRS�YROWDJH�YDOXH�LV�RXWSXW�IRU�UHYHUVH�VZHHSV
�ORFN��WR�5E��

7KH�53��FRPPDQG�LV�XVHG�WR�VHW�DQ�LQWHUPHGLDWH�YROWDJH�YDOXH�WKDW�LV
RXWSXW�DW�WKH�UHDU�SDQHO�FRQQHFWRU��7KLV�FRPPDQG�FDQ�EH�H[HFXWHG�RQO\
LI�WKH�QRUPDO�UHDU�SDQHO�RXWSXW�YROWDJH�LV�GLVDEOHG�

Command Description

RPO (value) Set value for direct rear panel voltage. Values are –10.000V
to +9.996V. Terminate entry in VLT.

RV0 Disable rear panel output voltage 

RV1 Enable rear panel output voltage 

RVH Select horizontal rear output voltage mode

RVL Select lock direction output voltage mode

RVV Select verticle rear output voltage mode

VSP (value) Set stop value for rear panel output voltage. Terminate entry
in VLT.

VST (value) Set start value for rear panel output voltage

7DEOH������ �5HDU�3DQHO�2XWSXW�&RQWURO�&RPPDQGV

ADVANCED/UNIQUE REAR PANEL OUTPUT
FUNCTIONS CONTROL COMMANDS
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���� SCREEN DRAW
COMMANDS

7KH�FRPPDQGV�OLVWHG�LQ�7DEOH������FRQWURO�WKH�VFUHHQ�GUDZQ�IXQFWLRQV
RI�WKH����%�LQ�WKH�*3,%�PRGH�RI�RSHUDWLRQ�

���� RECEIVER MODE
COMMANDS

7KH�FRPPDQGV�OLVWHG�LQ�7DEOH������FRQWURO�WKH����%�UHFHLYHU�PRGH
IXQFWLRQV�LQ�WKH�*3,%�PRGH�RI�RSHUDWLRQ�

Command Description

CWP (value) Enter number of points drawn in CW. Values are 1 – 501.
Terminate entry in XX1.

DD0 Turn off data drawing

DD1 Turn on data drawing

7DEOH������ 6FUHHQ�'UDZ�&RPPDQGV

Command Description

SDR Select standard receiver mode

SL0 Select source lock mode with GPIB source control off

SL1 Select source lock mode with GPIB source control on

ST0 Select set on mode with GPIB source control off

ST1 Select set on mode with GPIB source control on

TK0 Select tracking mode with GBIB source
control off

TK1 Select tracking mode with GBIB source
control on

7DEOH������ 5HFHLYHU�0RGH�&RQWURO�&RPPDQGV

ADVANCED/UNIQUE SCREEN DRAW
FUNCTIONS  COMMANDS
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$33(1',;�$
,QVWDOODWLRQ�DQG�&RQILJXUDWLRQ�,QVWUXFWLRQV

IRU�WKH�1DWLRQDO�,QVWUXPHQWV�*3,%�3&,,�,,$�&DUG
DQG�1,�����06�'26�+DQGOHU�6RIWZDUH

$�� ,167$//,1*�7+(�*3,%�3&,,�,,$�&$5'

7KH�IROORZLQJ�VWHSV�SURYLGH�GHWDLOHG�LQVWUXFWLRQV�IRU�LQVWDOOLQJ�WKH�1DWLRQDO�,QVWUXPHQWV�*3,%�3&,,�,,$
,QWHUIDFH�&DUG��3�1������������LQWR�D�SHUVRQDO�FRPSXWHU�

�� %HIRUH�LQVWDOODWLRQ��VHW�WKH�VZLWFKHV�DQG�MXPSHUV�RQ�WKH�*3,%�3&,,�,,$�FDUG�DV�VKRZQ�LQ�)LJXUH�$���

�� 7XUQ�RII�WKH�FRPSXWHU�DQG�XQSOXJ�WKH�SRZHU�FRUG�IURP�WKH�SRZHU�VRXUFH�

�� 5HPRYH�WKH�WRS�FRYHU�IURP�WKH�FRPSXWHU�DQG�LQVWDOO�WKH�*3,%�3&,,�,,$�FDUG�LQWR�DQ\�XQXVHG�VORW�
,QVWDOO�WKH�FDUG�ZLWK�WKH�,(((�����FRQQHFWRU�SURWUXGLQJ�RXW�RI�WKH�EDFN�SDQHO�

�� 6HFXUH�WKH�FDUG�E\�IDVWHQLQJ�WKH�*3,%�3&,,�,,$�PRXQWLQJ�EUDFNHW�WR�WKH�EDFN�SDQHO�UDLO�ZLWK�D�VFUHZ�
WKHQ�UHSODFH�WKH�FRPSXWHU�FRYHU�

�� 3OXJ�WKH�SRZHU�FRUG�LQWR�WKH�SRZHU�VRXUFH�DQG�SRZHU�XS��ERRW��WKH�FRPSXWHU�

DMA CHANNEL
SELECTION

I/O ADDRESS
SELECTION

INTERRUPT
SELECTION

A
3

A
4

A
5

A
6

A
7

A
8

A
9

72
10

P
C

II

99
14

P
C

IIA

P
C

II

P
C

IIA

1 2 3 4 5 6 7 8 9

OFF

I0 I1 I2 A
14

A
13

IR
Q

2

IR
Q

3

IR
Q

4

IR
Q
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IR
Q

6

IR
Q

7

D
R

Q
1

D
A

C
K

1

D
R

Q
2

D
A

C
K

2

D
R

Q
3

D
A

C
K

3
A

B

U2

0

1
W1

)LJXUH�$��� *3,%�3&,,�,,$�+DUGZDUH�&RQILJXUDWLRQ

���%�*3,%�30 $��
�



$�� ,167$//,1*�$1'�&21),*85,1*�7+(�1,�����06�'26�+$1'/(5�62)7:$5(

7KH�IROORZLQJ�VWHSV�SURYLGH�GHWDLOHG�LQVWUXFWLRQV�IRU�LQVWDOOLQJ�WKH�1,�����06�'26�+DQGOHU�VRIWZDUH�LQ
VXSSRUW� RI� WKH�*3,%�3&,,�,,$� FDUG�DQG� IRU� FKDQJLQJ� WKH�GHIDXOW�VRIWZDUH� FRQILJXUDWLRQ�RSWLRQV�RI� WKH
KDQGOHU�

127(

:KHQ� LQVWDOOLQJ� WKH� 06�'26� +DQGOHU� VRIWZDUH�� XVH� RQO\� WKH� 1DWLRQDO� ,QVWUXPHQWV
1,�����'LVWULEXWLRQ�'LVN�IRU�*3,%�3&,,�3&,,$�06�'26�+DQGOHU��3�1������������5HYL�
VLRQ�&�����8VH�RI�DQ\�RWKHU�YHUVLRQV�RI�WKH�*3,%�KDQGOHU�VRIWZDUH�FDQ�FDXVH�LQWHUIDFLQJ
SUREOHPV�EHWZHHQ�WKH�KDQGOHU�DQG�WKH�GHYLFHV�RQ�WKH�EXV�

�� ,QVHUW�WKH�1,�����'LVWULEXWLRQ�'LVN�IRU�WKH�*3,%�3&,,�,,$�06�'26�+DQGOHU�LQWR�WKH�GLVN�GULYH��$W
WKH�'26�SURPSW�
7\SH��A:
3UHVV��<ENTER>��7KH�$�?'26�SURPSW�ZLOO�DSSHDU��

�� 5XQ�WKH�LQVWDOODWLRQ�SURJUDP�IBSTART�DQG�VSHFLI\�WKH�VWDUW�XS��ERRW��GULYH��)RU�H[DPSOH��LI�&��LV�WKH
ERRW�GULYH��DW�WKH�'26�SURPSW�
7\SH��IBSTART C:
3UHVV��< ENTER>

�� )ROORZ�WKH�LQVWUXFWLRQV�RQ�WKH�GLVSOD\��7KH�LQVWDOODWLRQ�SURJUDP�ILUVW�FRSLHV�WKH�ILOHV��GPIB.COM�DQG
IBCONF.EXE�� IURP� WKH� GLVWULEXWLRQ� GLVN� WR� WKH� URRW� GLUHFWRU\� RI� WKH� ERRW� GULYH�� WKHQ� FUHDWHV� WKH
GLUHFWRU\�GPIB-PC�RQ�WKH�ERRW�GULYH�DQG�FRSLHV�DOO�WKH�ILOHV�RQ�WKH�GLVWULEXWLRQ�GLVN�LQWR�WKLV�GLUHFWRU\�
1H[W�WKH�SURJUDP�DGGV�WKH�OLQH��DEVICE = GPIB.COM��WR�WKH�FRPSXWHUªV�CONFIG.SYS� ILOH�VR�WKDW
'26�ZLOO�ORDG�WKH�KDQGOHU�ZKHQHYHU�WKH�FRPSXWHU�LV�ERRWHG��7KH�SURJUDP�WKHQ�SURPSWV�\RX�WR�UXQ
WKH�KDUGZDUH�GLDJQRVWLF�SURJUDP��IBDIAG��WR�LQVXUH�WKH�*3,%�3&,,�,,$�FDUG�LV�LQVWDOOHG�DQG�ZRUNLQJ
SURSHUO\�

�� 5XQ�WKH�VRIWZDUH�SURJUDP��IBCONF��WR�FKDQJH�WKH�GHIDXOW�VRIWZDUH�FRQILJXUDWLRQ�RSWLRQV�RI�WKH�*3,%
KDQGOHU��$W�WKH�'26�SURPSW�
7\SH���IBCONF
3UHVV��<ENTER>

�� )ROORZ�WKH�LQVWUXFWLRQV�RQ�WKH�GLVSOD\��7KH�SURJUDP�ILUVWV�GLVSOD\V�D�GHYLFH�PDS�IRU�WKH�*3,%�FDUG
�)LJXUH�$�����6HOHFW�WKH�*3,%�3&,,�,,$�&DUG�RU�GHYLFH�ZKRVH�SDUDPHWHUV�\RX�ZLVK�WR�GLVSOD\��WKHQ
SUHVV� WKH�IXQFWLRQ�NH\��F8��&KDQJH� WKH�FRQILJXUDWLRQ�RI� WKH�*3,%�3&�,,�,,$�FDUG� WR� WKDW�VKRZQ� LQ
)LJXUH�$���DQG�YHULI\�WKH�FRQILJXUDWLRQ�RI�WKH�GHYLFH�'(9��PDWFKHV�)LJXUH�$���

�� 5HERRW�\RXU�FRPSXWHU�WR�LQVWDOO�WKH�*3,%�KDQGOHU�VRIWZDUH�DQG�WKH�VRIWZDUH�FRQILJXUDWLRQ�FKDQJHV�

�� 5XQ�WKH�VRIWZDUH�GLDJQRVWLF�SURJUDP��IBTEST��WR�YHULI\�WKDW�WKH�*3,%�KDQGOHU�VRIWZDUH�LV�LQVWDOOHG
FRUUHFWO\��7R�GR�WKLV��DW�WKH�'26�SURPSW�
7\SH���CD\ GPIB-PC
3UHVV���<ENTER>
7\SH��IBTEST
3UHVV��<ENTER>
,I�HUURUV�DUH�HQFRXQWHUHG��UHIHU�WR�$SSHQGL[�%�RI�WKH�*3,%�3&�8VHUV�0DQXDO��WKDW�DFFRPSDQLHG�\RXU
*3,%�ERDUG��IRU�DQ�H[SODQDWLRQ�RI�WKH�HUURUV�DQG�WKHLU�VROXWLRQV�

$�� ���%�*3,%�30
�



)LJXUH�$��� 'HYLFH�0DS�IRU�WKH�*3,%�3&,,�,,$�&DUG

)LJXUH�$��� *3,%�3&,,�,,$�&DUG�&RQILJXUDWLRQ�3DUDPHWHUV

���%�*3,%�30 $��
�



)LJXUH�$��� *3,%�'HYLFH��������91$��&RQILJXUDWLRQ�3DUDPHWHUV

$�� ���%�*3,%�30
�



$33(1',;�%
§2&)¨�&200$1'�%,1$5<�675,1*�'$7$

7KLV�DSSHQGL[�FRQWDLQV�DQ�LQGH[�OLVWLQJ��)LJXUH�%����RI�WKH�DSSUR[LPDWHO\���N%�VWULQJ�WKDW�LV�UHWXUQHG
LQ�UHVSRQVH�WR�VHQGLQJ�WKH�2&)�FRPPDQG��,Q�DGGLWLRQ�WR�WKH�LQGH[�OLVWLQJ��)LJXUH�%����§RFI�K¨��SURYLGHV
WKLV�LQIRUPDWLRQ�LQ�D�KHDGHU�ILOH�WKDW�VKRXOG�SURYH�KHOSIXO�WR�SURJUDPPHUV�

)LJXUH�%���/HJHQG�

,QGH[���%\WH�SRVLWLRQ�ZLWKLQ�WKH�2&)�VWULQJ
/HQJWK��1XPEHU�RI�E\WHV�XVHG
'HVFULSWLRQ��'HVFULSWLRQ�RI�WKH�GDWD
5HVSRQVH��0HDQLQJ�RI�WKH�GDWD�UHVSRQVHV

* See sample disk “query.c” program and “oct.h” file.

byte1 byte2

Cal Method
Index=75
Length=1 byte

Number of
Discrete Frequencies
Index=155
Length=2 bytes

155 156

NOTE:
OCF binary string format
See the Table A-1 for a
complete listing of the data
available within the string

80000 75

1 byte

*UDSKLF�GHVFULSWLRQ�RI�2&)�'DWD�6WULQJ
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NOTES: 
1.  This table applies to software versions 4.02/4.03
2.  In the response column, FALSE = 00H and TRUE = FFH (or any valu 
3.  Index and Length column units are in bytes.

Index Length Description Response
 CALIBRATION PARAMETERS

75 1 Calibration Method 0=Standard, 1=Offset Short, 2=LRL/LRM
76 1 Calibration Line Type 0=Coaxial, 1=Waveguide, 2=Microstrip
77 1 Calibration Sweep Type 0=Normal(501), 1=CW, 2=N-discrete, 

3=Time Domain Harmonic
78 1 Calibration Type 0=12-Term, 1=1 Path-2 Port, 2=Refl. 

Only, 3=Freq. Resp., 4=None
79 1 Include/Exclude Isolation FALSE=include, TRUE=exclude
80 1 Frequency Response Cal Type 0=transmission, 1=reflection, 2=both
81 1 Load Type 0=sliding, 1=broadband
82 1 Reflection Pairing 0=mixed, 1=matched
83 8 Through Line Offset (m) value
91 8 dc Coefficient for Through Line Loss value
99 8  'B' Coefficient (dB/m*Freq^C) value
107 8  'C' exponent value
115 8 Coaxial Line Impedance value
123 8 Calibration Start Frequency (Hz) value
131 8 Calibration Stop Frequency (Hz) value
139 8 Calibration CW Frequency (Hz) value
147 8 Approx. Stop Frequency for Harmonic Sweep (Hz) value
155 2 Number of Discrete Frequencies value
614 8 Calibration Source 1 Power value
622 8 Calibration Source 2 Power value
630 1 Port 1 Source Attenuator Setting During Cal Attenuator Value/10
631 1 Port 1 Test Attenuator Setting During Cal Attenuator Value/10
632 1 Port 2 Source Attenuator Setting During Cal Attenuator Value/10
633 1 Port 2 Test Attenuator Setting During Cal Attenuator Value/10
634 1 Flat Power Enabled 0=off, 1=on
635 1 Port 1 Connector Type 0=SMA(M), 1=SMA(F), 2=K(M), 3=K(F),

4=N(M), 5=N(F), 6=GPC-3.5(M), 7=GPC
3.5(F), 8=GPC-7, 9=Other, 10=V(M), 
11=V(F), 12=TNC(M), 13=TNC(F), 
14=2.4mm(M), 15=2.4mm(F)

636 Port 2 Connector Type 0=SMA(M), 1=SMA(F), 2=K(M), 3=K(F),
4=N(M), 5=N(F), 6=GPC-3.5(M), 7=GPC
3.5(F), 8=GPC-7, 9=Other, 10=V(M), 
11=V(F), 12=TNC(M), 13=TNC(F), 
14=2.4mm(M), 15=2.4mm(F)

Figure B-1. “OCF” Command Binary Format, Firmware Version 4.03 (1 of 10)

COMMAND CODE "OCF" INDEX APPENDIX B
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Index Lengt h Description Response
MEASUREMENT PARAMETERS

1093 8 Start Frequency (Hz) value
1101 8 Stop Frequency (Hz) value
1110 8 CW Frequency (Hz) value
1118 1 CW Mode On/Off 0=off, 1=on
1119 8 Source 1 Power (dBm) value
1127 8 Source 2 Power (dBm) value
1135 1 Port 1 Source Attenuator Setting (x10 dB) Attenuator Value/10
1136 1 Port 1 Test Attenuator Setting (x10 dB) Attenuator Value/10
1137 1 Port 2 Source Attenuator Setting (x10 dB) Attenuator Value/10
1138 1 Port 2 Test Attenuator Setting (x10 dB) Attenuator Value/10
1139 1 Data Point Resolution 0=low, 1=medium, 2=high
1140 1 Hold On/Off 0=hold off, 1 = hold on
1141 1 Hold Button Function 0=hold/continue, 1=hold/restart, 

2=single sweep/hold
1144 1 Bias Turned On/Off During Hold

g ,
during hold

1145 1 RF Turned On/Off During Hold
g , g

hold
 FLAT TEST PORT POWER PARAMETERS

1146 1 Flat Power Correction On/Off 0=off, 1=on
1147 8 Source 1 Power Level (dBm) value
1155 1 Port 1 Source Attenuator Setting During Cal Attenuator Value/10
1156 1 Port 1 Test Attenuator Setting During Cal Attenuator Value/10
1157 1 Port 2 Source Attenuator Setting During Cal Attenuator Value/10
1158 1 Port 2 Test Attenuator Setting During Cal Attenuator Value/10
1159 8 Flattened Test Port Power Level (dBm) value
1167 1 Flat Power Test Port 0=port 1 cal, 1=port 2 cal
1168 1 Number of Power Points Skipped + 1 value+1
1169 8 Number of Power Sweeps value

 CHANNEL PARAMETERS
1177 1 Active Channel 0=CH1, 1=CH2, 2=CH3, 3=CH4
1178 1 Channel Display Mode

g , , ,
3=Four Channel

1179 1 Trace Overlay Mode On/Off FALSE=off, TRUE=on
 DISPLAY PARAMETERS

1180 1 Channel 1 S-Parameter 0=S21, 1=S11, 2=S12, 3=S22
1181 1 Channel 2 S-Parameter 0=S21, 1=S11, 2=S12, 3=S22
1182 1 Channel 3 S-Parameter 0=S21, 1=S11, 2=S12, 3=S22
1183 1 Channel 4 S-Parameter 0=S21, 1=S11, 2=S12, 3=S22
1184 1 Channel 1 User-Defined On/Off FALSE=Sxx, TRUE=USERx
1185 1 Channel 2 User-Defined On/Off FALSE=Sxx, TRUE=USERx
1186 1 Channel 3 User-Defined On/Off FALSE=Sxx, TRUE=USERx
1187 1 Channel 4 User-Defined On/Off FALSE=Sxx, TRUE=USERx

Figure B-1. “OCF” Command Binary Format, Firmware Version 4.03 (2 of 10)
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Index Lengt h Description Response
1224 2 Channel 1 Graph Type 8=log plr, 9=lin plr,10=log m&p,11=lin

m&p,20=phs,40=log m,41=lin m, 
80=smith,81=smith10,82=smith20,83
=smith30,84=smith comp,100=inv 
smith,101=inv smith10,102=inv 
smith20,103=inv smith30,104=inv 
smith 
comp,200=delay,400=r&i,800=imag,1
000=real,2000=swr

1226 2 Channel 2 Graph Type 8=log plr, 9=lin plr,10=log m&p,11=lin
m&p,20=phs,40=log m,41=lin m, 
80=smith,81=smith10,82=smith20,83
=smith30,84=smith comp,100=inv 
smith,101=inv smith10,102=inv 
smith20,103=inv smith30,104=inv 
smith 
comp,200=delay,400=r&i,800=imag,1
000=real,2000=swr

1228 2 Channel 3 Graph Type 8=log plr, 9=lin plr,10=log m&p,11=lin
m&p,20=phs,40=log m,41=lin m, 
80=smith,81=smith10,82=smith20,83
=smith30,84=smith comp,100=inv 
smith,101=inv smith10,102=inv 
smith20,103=inv smith30,104=inv 
smith 
comp,200=delay,400=r&i,800=imag,1
000=real,2000=swr

1230 2 Channel 4 Graph Type 8=log plr, 9=lin plr,10=log m&p,11=lin
m&p,20=phs,40=log m,41=lin m, 
80=smith,81=smith10,82=smith20,83
=smith30,84=smith comp,100=inv 
smith,101=inv smith10,102=inv 
smith20,103=inv smith30,104=inv 
smith 
comp,200=delay,400=r&i,800=imag,1
000=real,2000=swr

1272 1 Group Delay On/Off FALSE=group delay off, TRUE=group
delay on

1273 8 Channel 1 Group Delay Aperature (%) value
1281 8 Channel 2 Group Delay Aperature (%) value
1289 8 Channel 3 Group Delay Aperature (%) value

Figure B-1. “OCF” Command Binary Format, Firmware Version 4.03 (3 of 10)
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Index Lengt h Description Response
1297 8 Channel 4 Group Delay Aperature (%) value
1305 8 Channel 1 Reference Delay Length (m) value
1313 8 Channel 2 Reference Delay Length (m) value
1321 8 Channel 3 Reference Delay Length (m) value
1329 8 Channel 4 Reference Delay Length (m)

value
1337 1 Dielectric Type

p y y
3=micorporous teflon, 4=other

1338 8 Other Dielectric Constant value
1346 1 Channel 1 Normalization 0=view data, 1=view memory, 2=view

data&memory, 3=view data 
normalized with memory, 4=no 
selection

1347 1 Channel 2 Normalization 0=view data, 1=view memory, 2=view
data&memory, 3=view data 
normalized with memory, 4=no 
selection

1348 1 Channel 3 Normalization 0=view data, 1=view memory, 2=view
data&memory, 3=view data 
normalized with memory, 4=no 
selection

1349 1 Channel 4 Normalization 0=view data, 1=view memory, 2=view
data&memory, 3=view data 
normalized with memory, 4=no 
selection

1350 1 Channel 1 Trace Math 0=add, 1=subtract, 2=multiply, 
3=divide

1351 1 Channel 2 Trace Math 0=add, 1=subtract, 2=multiply, 
3=divide

1352 1 Channel 3 Trace Math 0=add, 1=subtract, 2=multiply, 
3=divide

1353 1 Channel 4 Trace Math 0=add, 1=subtract, 2=multiply, 
3=divide

 SCALING PARAMETERS
1354 8 Channel 1 LOG MAG offset (dB) value
1362 8 Channel 2 LOG MAG offset (dB) value
1370 8 Channel 3 LOG MAG offset (dB) value
1378 8 Channel 4 LOG MAG offset (dB) value
1386 8 Channel 1 LOG MAG resolution (dB) value
1394 8 Channel 2 LOG MAG resolution (dB) value
1402 8 Channel 3 LOG MAG resolution (dB) value
1410 8 Channel 4 LOG MAG resolution (dB) value

Figure B-1. “OCF” Command Binary Format, Firmware Version 4.03 (4 of 10)
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Index Lengt h Description Response
1418 1 Channel 1 LOG MAG reference line position value
1419 1 Channel 2 LOG MAG reference line position value
1420 1 Channel 3 LOG MAG reference line position value
1421 1 Channel 4 LOG MAG reference line position value
1422 1 Channel 1 LIN MAG offset (units) value
1430 1 Channel 2 LIN MAG offset (units) value
1438 1 Channel 3 LIN MAG offset (units) value
1446 1 Channel 4 LIN MAG offset (units) value
1454 8 Channel 1 LIN MAG resolution (units) value
1462 8 Channel 2 LIN MAG resolution (units) value
1470 8 Channel 3 LIN MAG resolution (units) value
1478 8 Channel 4 LIN MAG resolution (units) value
1486 1 Channel 1 LIN MAG reference line position value
1487 1 Channel 2 LIN MAG reference line position value
1488 1 Channel 3 LIN MAG reference line position value
1489 1 Channel 4 LIN MAG reference line position value
1490 8 Channel 1 PHASE offset (degrees) value
1498 8 Channel 2 PHASE offset (degrees) value
1506 8 Channel 3 PHASE offset (degrees) value
1514 8 Channel 4 PHASE offset (degrees) value
1522 8 Channel 1 PHASE resolution (degrees) value
1530 8 Channel 2 PHASE resolution (degrees) value
1538 8 Channel 3 PHASE resolution (degrees) value
1546 8 Channel 4 PHASE resolution (degrees) value
1554 1 Channel 1 PHASE reference line position value
1555 1 Channel 2 PHASE reference line position value
1556 1 Channel 3 PHASE reference line position value
1557 1 Channel 4 PHASE reference line position value
1558 8 Channel 1 PHASE shift (degrees) value
1566 8 Channel 2 PHASE shift (degrees) value
1574 8 Channel 3 PHASE shift (degrees) value
1582 8 Channel 4 PHASE shift (degrees) value
1590 8 Channel 1: LOG POLAR offset (dB) value
1598 8 Channel 2: LOG POLAR offset (dB) value
1606 8 Channel 3: LOG POLAR offset (dB) value
1614 8 Channel 4: LOG POLAR offset (dB) value
1622 8 Channel 1: LOG POLAR resolution (dB) value
1630 8 Channel 2: LOG POLAR resolution (dB) value
1638 8 Channel 3: LOG POLAR resolution (dB) value
1646 8 Channel 4: LOG POLAR resolution (dB) value

Figure B-1. “OCF” Command Binary Format, Firmware Version 4.03 (5 of 10)
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Index Lengt h Description Response
1654 8 Channel 1: LIN POLAR offset (units) value
1662 8 Channel 2: LIN POLAR offset (units) value
1670 8 Channel 3: LIN POLAR offset (units) value
1678 8 Channel 4: LIN POLAR offset (units) value
1686 8 Channel 1: LIN POLAR resolution (units) value
1694 8 Channel 2: LIN POLAR resolution (units) value
1702 8 Channel 3: LIN POLAR resolution (units) value
1710 8 Channel 4: LIN POLAR resolution (units) value
1718 8 Channel 1: GROUP DELAY offset value
1726 8 Channel 2: GROUP DELAY offset value
1734 8 Channel 3: GROUP DELAY offset value
1742 8 Channel 4: GROUP DELAY offset value
1750 8 Channel 1: GROUP DELAY resolution value
1758 8 Channel 2: GROUP DELAY resolution value
1766 8 Channel 3: GROUP DELAY resolution value
1774 8 Channel 4: GROUP DELAY resolution value
1782 1 Channel 1: GROUP DELAY reference line positiovalue
1783 1 Channel 2: GROUP DELAY reference line positiovalue
1784 1 Channel 3: GROUP DELAY reference line positiovalue
1785 1 Channel 4: GROUP DELAY reference line positiovalue
1786 8 Channel 1: REAL offset value
1794 8 Channel 2: REAL offset value
1802 8 Channel 3: REAL offset value
1810 8 Channel 4: REAL offset value
1818 8 Channel 1: REAL resolution value
1826 8 Channel 2: REAL resolution value
1834 8 Channel 3: REAL resolution value
1842 8 Channel 4: REAL resolution value
1850 1 Channel 1: REAL reference line position value
1851 1 Channel 2: REAL reference line position value
1852 1 Channel 3: REAL reference line position value
1853 1 Channel 4: REAL reference line position value
1854 8 Channel 1: IMAGINARY offset value
1862 8 Channel 2: IMAGINARY offset value
1870 8 Channel 3: IMAGINARY offset value
1878 8 Channel 4: IMAGINARY offset value
1886 8 Channel 1: IMAGINARY resolution value
1894 8 Channel 2: IMAGINARY resolution value
1902 8 Channel 3: IMAGINARY resolution value
1910 8 Channel 4: IMAGINARY resolution value
1918 1 Channel 1: IMAGINARY reference line position value

Figure B-1. “OCF” Command Binary Format, Firmware Version 4.03 (6 of 10)
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Index Lengt h Description Response
1919 1 Channel 2: IMAGINARY reference line position value
1920 1 Channel 3: IMAGINARY reference line position value
1921 1 Channel 4: IMAGINARY reference line position value
1922 8 Channel 1: SWR offset value
1930 8 Channel 2: SWR offset value
1938 8 Channel 3: SWR offset value
1946 8 Channel 4: SWR offset value
1954 8 Channel 1: SWR resolution value
1962 8 Channel 2: SWR resolution value
1970 8 Channel 3: SWR resolution value
1978 8 Channel 4: SWR resolution value
1986 1 Channel 1: SWR reference line position value
1987 1 Channel 2: SWR reference line position value
1988 1 Channel 3: SWR reference line position value
1989 1 Channel 4: SWR reference line position value
1998 1 Channel 1: SMITH CHART scaling 0=Normal, 1=10 dB, 2=20dB, 3=30 

dB, 4=Compressed

1999 1 Channel 2: SMITH CHART scaling 0=Normal, 1=10 dB, 2=20dB, 3=30 
dB, 4=Compressed

2000 1 Channel 3: SMITH CHART scaling 0=Normal, 1=10 dB, 2=20dB, 3=30 
dB, 4=Compressed

2001 1 Channel 4: SMITH CHART scaling 0=Normal, 1=10 dB, 2=20dB, 3=30 
dB, 4=Compressed

2002 1 Channel 1: ADMITTANCE CHART scaling 0=Normal, 1=10 dB, 2=20dB, 3=30 
dB, 4=Compressed

2003 1 Channel 2: ADMITTANCE CHART scaling 0=Normal, 1=10 dB, 2=20dB, 3=30 
dB, 4=Compressed

2004 1 Channel 3: ADMITTANCE CHART scaling 0=Normal, 1=10 dB, 2=20dB, 3=30 
dB, 4=Compressed

2005 1 Channel 4: ADMITTANCE CHART scaling 0=Normal, 1=10 dB, 2=20dB, 3=30 
dB, 4=Compressed

2006 1 Polar Chart Mode 0=polar meas(mag,phase), 1=polar 
position (mag, sweep position)

2007 8 Start Angle for Polar Position Chart (degrees) value
2015 8 Stop Angle for Polar Position Chart (degrees) value

 ENHANCEMENT PARAMETERS
2023 1 Averaging On/Off FALSE=Off, TRUE=On
2024 8 Averaging Factor value

Figure B-1. “OCF” Command Binary Format, Firmware Version 4.03 (7 of 10)
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Index Lengt h Description Response
2032 1 Smoothing On/Off FALSE=Off, TRUE=On
2033 8 Smoothing Factor (% of span) value
2041 1 IF Bandwidth 0=10 kHz (Normal), 1=1 kHz 

(Reduced), 2=100 Hz (Minimum)

 DUAL SOURCE MODE PARAMETERS
2042 1 Dual Source Mode 0=Off, 1=Define, 2=On
2043 1 Number of Bands Defined 0=None, 1-5

 SWEEP OPTION PARAMETERS
2499 1 Data Drawing On/Off FALSE = Off, TRUE = On
2500 2 Number of CW DRAW Data Points value
2502 1 Trigger Source 0=internal, 1=external w/I.F. Cal, 

2=external w/o I.F. Cal, 3=GPIB

REAR PANEL OUTPUT PARAMETERS
2503 1 Rear Panel Output On/Off 0=horizontal, 1=vertical, 2=phase lock
2504 1 Rear Panel Output Mode value
2505 8 Start or Phase Lock (a1) Voltage value
2513 8 Stop or Phase Lock (a2) Voltage value

 MARKER PARAMETERS
2521 1 Marker Display On/Off FALSE=Off, TRUE=On
2522 1 Marker 1 On/Off FALSE=Off, TRUE=On
2523 1 Marker 2 On/Off FALSE=Off, TRUE=On
2524 1 Marker 3 On/Off FALSE=Off, TRUE=On
2525 1 Marker 4 On/Off FALSE=Off, TRUE=On
2526 1 Marker 5 On/Off FALSE=Off, TRUE=On
2527 1 Marker 6 On/Off FALSE=Off, TRUE=On
2528 8 Marker 1 Frequency Value (Hz) value
2536 8 Marker 2 Frequency Value (Hz) value
2544 8 Marker 3 Frequency Value (Hz) value
2552 8 Marker 4 Frequency Value (Hz) value
2560 8 Marker 5 Frequency Value (Hz) value
2568 8 Marker 6 Frequency Value (Hz) value
2576 8 Marker 1 CW Point Value value
2584 8 Marker 2 CW Point Value value
2592 8 Marker 3 CW Point Value value
2600 8 Marker 4 CW Point Value value
2608 8 Marker 5 CW Point Value value
2616 8 Marker 6 CW Point Value value
2624 8 Time Domain Marker 1 Value (sec.) value
2632 8 Time Domain Marker 2 Value (sec.) value
2640 8 Time Domain Marker 3 Value (sec.) value

Figure B-1. “OCF” Command Binary Format, Firmware Version 4.03 (8 of 10)
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Index Lengt h Description Response
2648 8 Time Domain Marker 4 Value (sec.) value
2656 8 Time Domain Marker 5 Value (sec.) value
2664 8 Time Domain Marker 6 Value (sec.) value
2720 1 Active Marker 0=MKR 1, 1=MKR 2, 2=MKR 3, 

3=MKR 4, 4=MKR 5, 5=MKR 6

2721 1 Delta Reference Mode On/Off FALSE=Off, TRUE=On
2722 1 Marker Display Mode 0=MKR 1 Delta Ref, 1=MKR 2 Delta 

Ref, 2=MKR 3 Delta Ref, 3=MKR 4 
Delta Ref, 4=MKR 5 Delta Ref, 
5=MKR 6 Delat Ref

 LIMIT PARAMETERS
2723 1 Channel 1 Limits On/Off FALSE=Off, TRUE=On
2724 1 Channel 2 Limits On/Off FALSE=Off, TRUE=On
2725 1 Channel 3 Limits On/Off FALSE=Off, TRUE=On
2726 1 Channel 4 Limits On/Off FALSE=Off, TRUE=On

 VIDEO DISPLAY PARAMETERS
3379 1 Frequency Blanking On/Off FALSE=Off, TRUE=On
3380 1 Alternate Blue (Cyan) On/Off FALSE=Off, TRUE=On
3381 1 Display On/Off FALSE=Off, TRUE=On
3382 1 Internal CRT Display Connection 0=Internal Signal, 1=VGA IN Externa

Signal

3383 1 Rear Panel VGA OUT Connection 0=Internal Signal, 1=VGA IN Externa
Signal

OUTPUT PARAMETERS
3384 1 Output Device 0=Printer, 1=Plotter
3385 1 Printed Output Format 0=Full Screen, 1=Graph Only, 

2=Tabular Data

3386 1 Number of Points Skipped+1  on Tabular Data Ovalue+1
3389 16 MODEL  String string
3405 16 DEVICE ID String string
3421 16 DATE String string
3437 16 OPERATOR String string
3453 1 Type of Plot BITWISE: 1=header, 2=menu, 

4=Markers/Limits, 8=Graticule, 
10=Data Trace(s) 

3454 1 Plot Location 0=full size, 1=upper left, 2=upper 
right, 3=lower left, 4=lower right

3455 1 Assigned Data Pen value
3456 1 Assigned Overlay Data Pen value

Figure B-1. “OCF” Command Binary Format, Firmware Version 4.03 (9 of 10)
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Index Lengt h Description Response
3457 1 Assigned Graticule Pen value
3458 1 Assigned Markers/Limits Pen value
3459 1 Assigned Header Data Pen value
3460 1 Pen Speed (%) value (10-100)

 TIME DOMAIN PARAMETERS
3468 1 Channel 1 Domain Mode
3469 1 Channel 2 Domain Mode
3470 1 Channel 3 Domain Mode
3471 1 Channel 4 Domain Mode
3472 8 Start Time
3480 8 Stop Time
3504 1 Window Type
3505 8 Gate Start Time
3513 8 Gate Stop Time
3521 1 Gate Type
3522 1 Channel 1 Gate Mode
3523 1 Channel 2 Gate Mode
3524 1 Channel 3 Gate Mode
3525 1 Channel 4 Gate Mode
3526 1 dc Term Exptrapolation Type
3527 8 dc Term for "Other" Extrapolation Type

Figure B-1. “OCF” Command Binary Format, Firmware Version 4.03 (10 of 10)
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/* ocf.h
 *
 * Struct and variable defs for use with the 360 system setup string
 * output by the command: OCF - Output Calibration and Front Panel Setup.
 *
 * Include this file with your application.
 *
 * WILTRON Co, 8/1/93, v1.03:
 *    Supports: 360B versions 4.02 and 4.03 ONLY.
 *
 * See query.c for a recommended example program that uses this file.
 *
 ***************************************************************************
 * Refer to and use the 360 setup variables defined below in:              *
 *    struct V402_403                                                      *
 * See 360 GPIB Manual, OCF Command Binary String Description.             *
 * The string desc is divided into groups that match the struct definition.*
 * Variable sizes used in the struct def below on an intel machine:        *
 *    double = 8 bytes                                                     *
 *    int    = 2 bytes                                                     *
 *    char   = 1 byte                                                      *
 ***************************************************************************
 *                                                                         *
 *                    DO NOT ALTER ANYTHING IN THIS FILE.                  *
 *                                                                         *
 ***************************************************************************
 */

#define MIN_REV               (4.02f)
#define START_OF_SETUP_DATA   4
#define MAXBYTES              9000

struct multi_src_band_3p02
{
      double strt_band;
      double stop_band;
      char src1_cw;
      double src1_mult;
      double src1_div;
      double src1_offset;
      char src2_cw;
      double src2_mult;
      double src2_div;
      double src2_offset;
      char rcvr_cw;
      double rcvr_mult;
      double rcvr_div;
      double rcvr_offset;
};

struct param_defn_3p00
{
      char phs_lock;
      char numer;
      char denom;
      char lbl1;
      char lbl2;
      char lbl3;
      char lbl4;
      char lbl5;
      char lbl6;
};

struct V402_403              /** version 04.02/04.03 **/
{
       unsigned int check_sum;

Figure B-2. A “C” language header file for use with the “query.c” program (1 of 7)
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/* * * * * * * * < < 04.02/04.03 System status buffers > > * * * * * * */
       char pna_sw_rev_buff[10];
       char multiplexer_id_buff;
       char mux_testset_a_buff;
       char mux_source_a_buff;
       char mux_rf_switch_a_buff;
       char non_slct_tst_pwr_off_buff;
       char test_set_buff;
       char ts_module_id;
       char mmwave_band_buff;
       char mmwave_p1_head_buff;
       char mmwave_p2_head_buff;
       double tst_set_lowf_buff;
       double tst_set_highf_buff;
       char source_mod_buff[10];
       char src_sw_rev_buff[5];
       char source_2_mod_buff[10];
       char src2_sw_rev_buff[5];
       char rcvr_type_buff;
       char user_rcvr_mode_buff;
       char user_src_gpib_ctrl_buff;

/* * * * * * * * < < 04.02/04.03 Calibration  parameters > > * * * * * * * */

       char cal_method;
       char line_type;
       char cal_pts;
       char caltype;
       char omit_isolation;
       char freqresp_type;
       char loadtype;
       char refl_pair;
       double thru_offset;
       double thru_loss_dc;
       double thru_loss_freq;
       double thru_loss_freq_exp;
       double zcoax_imped;
       double calstrtf;
       double calstopf;
       double cal_cw_freq;
       double approx_stopf;
       int num_discretes;
       char cal_multi_src_mode;
       char cal_num_bands;
       struct multi_src_band_3p02 cal_band0;
       struct multi_src_band_3p02 cal_band1;
       struct multi_src_band_3p02 cal_band2;
       struct multi_src_band_3p02 cal_band3;
       struct multi_src_band_3p02 cal_band4;
       double cal_srcpwr;
       double cal_src2_pwr;
       char cal_attenset[4];
       char cal_flat_pwr;
       char connector;
       char connector_2;
       char p1_open_serial[8];
       double capterm[4];
       double p1_open_offset;
       char p1_short_serial[8];
       double p1_short_offset;
       double p1_short_angle;

Figure B-2. A “C” language header file for use with the “query.c” program (2 of 7)
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       char p2_open_serial[8];
       double capterm_2[4];
       double p2_open_offset;
       char p2_short_serial[8];
       double p2_short_offset;
       double p2_short_angle;
       char waveguide_kit;
       char waveguide_id[8];
       double waveguide_cutoff;
       double waveguide_short1;
       double waveguide_short2;
       double p1_offset_short1;
       double p1_offset_short2;
       double p2_offset_short1;
       double p2_offset_short2;
       char microstrip_kit;
       double strip_width;
       double substrate_thick;
       double substrate_diel;
       double substrate_eff_diel;
       double zc_imped;
       char lrl_lrm_3_devices;
       char lrl_ref_location;
       char lrl_refl_type;
       char lrl_lrm_device_2;
       char lrl_lrm_device_3;
       double line1_length;
       double line2_length;
       double line3_length;
       double lrl_3line_breakpoint;
       double lrl_refl_offset;
       double Othr_c_term[4];
       double Othr_open_offset;
       double Othr_short_offset;
       double Othr_c_term_2[4];
       double Othr_open_offset_2;
       double Othr_short_offset_2;
       double Othr_wg_cutoff;
       double othr_wg_short1;
       double othr_wg_short2;
       double othr_ms_width;
       double othr_ms_thick;
       double othr_ms_diel;
       double othr_ms_eff_diel;
       double othr_ms_zc_imped;

/* * * * * * * * < < 04.02/04.03 Correction  parameter > > * * * * * * */

       char cortype;

/* * * * * * * < < 04.02/04.03 Measurement  parameters > > * * * * * * */

       double strtswp;
       double endswp;
       char use_swp_flag;
       double cw_freq;
       char cw_mode;
       double srcpwr;
       double src2_pwr;
       char attenset[4];
       char fresol;
       char hold_flag;
       char hold_function;
       char sys_in_hold;

Figure B-2. A “C” language header file for use with the “query.c” program (3 of 7)
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       char rest_disp_flag;
       char bias_on_hold;
       char rf_on_hold;

/* * * * * < < 04.02/04.03 Flat test port power parameters > > * * * * */

       char flat_pwr;
       double flat_srcpwr;
       char flat_attenset[4];
       double flat_tst_port_pwr;
       char flat_pwr_port;
       char flat_pwr_skp;
       double num_pwr_rdngs;

/* * * * * * * * < < 04.02/04.03 Channel  parameters > > * * * * * * * */

       char actvchan;
       char dispmode;
       char trace_overlay;

/* * * * * * * * < < 04.02/04.03 display  parameters > > * * * * * * * */

       char s_param[4];
       char user_defined[4];
       struct param_defn_3p00 user1_defn;
       struct param_defn_3p00 user2_defn;
       struct param_defn_3p00 user3_defn;
       struct param_defn_3p00 user4_defn;
       int graph[4];
       int graph_bufr[4];
       int f_fgt_graph[4];
       int lp_graph[4];
       int bp_graph[4];
       int pi_graph[4];
       char grpdlyon;
       double grp_dly_aper[4];
       double lens[4];
       char diel_type;
       double dielectric;
       char norm[4];
       char norm_math[4];

/* * * * * * * * < < 04.02/04.03 scaling  parameters > > * * * * * * * */

       double log_mag_offset[4];
       double log_mag_resol[4];
       char log_mag_refline[4];
       double lin_mag_offset[4];
       double lin_mag_resol[4];
       char lin_mag_refline[4];
       double phase_offset[4];
       double phase_resol[4];
       char phase_refline[4];
       double phase_shift[4];
       double log_pol_offset[4];
       double log_pol_resol[4];
       double lin_pol_offset[4];
       double lin_pol_resol[4];
       double delay_offset[4];
       double delay_resol[4];
       char delay_refline[4];
       double real_offset[4];
       double real_resol[4];
       char real_refline[4];

Figure B-2. A “C” language header file for use with the “query.c” program (4 of 7)
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      double imag_offset[4];
       double imag_resol[4];
       char imag_refline[4];
       double swr_offset[4];
       double swr_resol[4];
       char swr_refline[4];
       char both_mag_phs[4];
       char both_re_im[4];
       char z_smith_scale[4];
       char y_smith_scale[4];
       char polar_mode;
       double polar_strt_angle;
       double polar_stop_angle;

/* * * * * * * < < 04.02/04.03 Enhancement  parameters > > * * * * * * */

       char avgon;
       double averaging;
       char smthngon;
       double smoothing;
       char ifbw;

/* * * * * < < 04.02/04.03 dual source control  parameters > > * * * * */

       char multi_src_mode;
       char num_bands;
       struct multi_src_band_3p02 band0_eqn;
       struct multi_src_band_3p02 band1_eqn;
       struct multi_src_band_3p02 band2_eqn;
       struct multi_src_band_3p02 band3_eqn;
       struct multi_src_band_3p02 band4_eqn;

/* * * * * * * * < < 04.02/04.03 sweep option parameters > > * * * * * */

       char draw_enabled;
       int num_cwpts;
       char trigr_src;

/* * * * < < 04.02/04.03 Rear panel output option parameters > > * * * */

       char rear_dac_enabled;
       char rear_dac_mode;
       double strt_a1_volts;
       double stop_a2_volts;

/* * * * * * * * * < < 04.02/04.03 Marker parameters > > * * * * * * * */

       char mrkrsen;
       char markeron[6];
       double marker[6];
       double p_marker[6];
       double t_marker[6];
       double orig_t_marker[6];
       char actvmrkr;
       char delta_ref;
       char mrkrmode;

/* * * * * * * * * < < 04.02/04.03 Limit  parameters > > * * * * * * * */

       char limitsen[4];
       char rectlmt[4];
       char smplmt[4];
       char r_i_lmt[4];
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       double log_mag_l1[4];
       double log_mag_l2[4];
       double lin_mag_l1[4];
       double lin_mag_l2[4];
       double phase_l1[4];
       double phase_l2[4];
       double lin_pol_l1[4];
       double lin_pol_l2[4];
       double log_pol_l1[4];
       double log_pol_l2[4];
       double smith_l1[4];
       double smith_l2[4];
       double delay_l1[4];
       double delay_l2[4];
       double real_l1[4];
       double real_l2[4];
       double imag_l1[4];
       double imag_l2[4];
       double swr_l1[4];
       double swr_l2[4];

/* * * * * * * < < 04.02/04.03 video display  parameters > > * * * * * */

       char blankf;
       char blue_3rd_plane;
       char video_on;
       char internal_crt_connection;
       char vga_out_connection;

/* * * * * * * * * < < 04.02/04.03 output parameters > > * * * * * * * */

       char output_dev;
       char outtype;
       char print_mode;
       char outputopt;
       char outputdataen;
       char tstmodel[16];
       char tstdutid[16];
       char tstdate[16];
       char operator[16];
       char plottype;
       char plot_loc;
       char data_pen;
       char data_ovl_pen;
       char gratic_pen;
       char mrkr_pen;
       char hedr_pen;
       double pen_speed;

/* * * * * * * < < 04.02/04.03 time domain parameters  > > * * * * * * */

       char t_modflg[4];
       double t_start;
       double t_stop;
       double orig_t_start;
       double orig_t_stop;
       char t_wndw_type;
       double t_gstart;
       double t_gstop;
       char t_gate_type;
       char gate_symbl_mode[4];
       char td_extrap_flg;
       double dc_term;
       char empty[565];

Figure B-2. A “C” language header file for use with the “query.c” program (6 of 7)
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       double datafreq[512];
       int flatpwr [512];
       double flat_datafreq[512];
};

Figure B-2. A “C” language header file for use with the “query.c” program (7 of 7)
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This Quick Reference Guide is an alphabetical list of the GPIB Product Specific Commands for the
360B VNA. In this document, these messages are referred to as “360 GPIB commands” or simply
“commands”. The listing for each command includes a brief description of the command function and
attributes (such as associated parameters). This document is also an alphabetical index to the 360B
Vector Network Analyzer GPIB Programming Manual. Each command listing includes a reference to
the paragraph and page number in the programming manual that includes the complete description of
the command.

Use this document as a quick reference to 360B VNA GPIB commands and their associated
parameters. Use it also as an adjunct to the 360B Vector Network Analyzer GPIB Programming
Manual to look up commands alphabetically. (The GPIB Command Function Index of that manual
references the command groups by function.)

NOTE:

For information pertaining to the 360B VNA response to
IEEE-488 Interface Function Messages (DCL, IFC, etc) refer
to paragraph 1-3, 360B VNA GPIB Operation, in the 360B
Vector Network Analyzer GPIB Programming Manual.



360 GPIB
Command

Description Values Terminators
Paragraph/
Page No.

A8T Simulate 8-term (1-path) calibration N/A N/A 4-2 / 4-3

A12 Simulate 12-term calibration N/A N/A 4-2 / 4-3

ACF Accept 360 system configuration N/A N/A 3-12 / 3-18

ADD Select addition as trace math for active
channel

N/A N/A 3-8 / 3-12

AFR Simulate frequency response calibration N/A N/A 4-2 / 4-3

AH0 Disable DUT/AUT protection feature N/A N/A 3-5

AH1 Enable DUT/AUT protection feature N/A N/A 3-5

AFT Simulate transmission-only frequency
response calibration

N/A N/A 4-2 / 4-3

AOF Turn off averaging N/A N/A 3-6 / 3-10

APR (value) Set group delay aperture for display on
active channel

0 to 20 XX1, XX3, XM3 3-5 / 3-7

ARF Simulate reflection only calibration N/A N/A 4-2 / 4-3

ARL Simulate reflection-only frequency
response calibration

N/A N/A 4-2 / 4-3

ASC Set autoscale display on active channel N/A N/A 3-5 / 3-7

ASP (value) Set polar stop sweep position angle 0 to 360 (–360 to +360) DEG 3-5 / 3-7

AST (value) Set polar start sweep position angle 0 to 360 (–360 to +360) DEG 3-5 / 3-7

AVG (value) Turn on averaging and set to value 1 to 4095 XX1, XX3, XM3 3-6 / 3-10

BBL Select broadband load for calibration N/A N/A 4-2 / 4-3

BC0 Set CRT blanking on (screen blanked N/A N/A 3-12 / 3-18

BC1 Set CRT blanking off (screen active) N/A N/A 3-12 / 3-18

BD1-BD5 Select band 1-5 for definition (Limited to current DUT
range)

N/A 5-8 / 5-26

BEG Begin calibration data-collection steps N/A N/A 4-2 / 4-3

BH0 Set bias off while in hold N/A N/A 3-4 / 3-5

BH1 Set bias on while in hold N/A N/A 3-4 / 3-5

BLU Select blue as third color N/A N/A 3-12 / 3-18

BPF (value) Enter break point frequency for 3 line LRL
calibration

Start sweep freq to
stop sweep freq

GHZ, MHZ, KHZ 4-2 / 4-3

BSP (value) Enter band stop frequency Start sweep freq to
stop sweep freq

GHZ, MHZ, KHZ 5-8 / 5-26

BST (value) Enter band 1 start frequency only Start sweep freq to
stop sweep freq

GHZ, MHZ, KHZ 5-8 / 5-26

C8T Select 8-term (1-path) calibration N/A N/A 4-2 / 4-3

C12 Select 12-term calibration N/A N/A 4-2 / 4-3

CC0 (value) –
CC3 (value)

Enter capacitance coefficients 0-3 for open
for user-specified connector

–9999.99 to +9999.99 XX1 4-2 / 4-3

GPIB Commands Listed Alphabetically (1 of 17)
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360 GPIB
Command

Description Values Terminators
Paragraph/
Page No.

CCD Collect corrected data for active channel
parameter

N/A N/A 5-3 / 5-3

CF2 Select female 2.4 mm connector for
current port

N/A N/A 4-2 / 4-3

CF3 Select female GPC-3.5 connector for
current port

N/A N/A 4-2 / 4-3

CFC Select female TNC connector for current
port

N/A N/A 4-2 / 4-3

CFD Collect final (display format) data for active
channel parameter

N/A N/A 5-3 / 5-3

CFK Select female K connector for current port N/A N/A 4-2 / 4-3

CFN Select female Type N connector for
current port

N/A N/A 4-2 / 4-3

CFR Select transmission and reflection freq.
response calibration

N/A N/A 4-2 / 4-3

CFS Select female SMA connector for current
port

N/A N/A 4-2 / 4-3

CFT Select transmission-only frequency
response calibration

N/A N/A 4-2 / 4-3

CFV Select female V connector for current port N/A N/A 4-2 / 4-3

CH1-CH4 Select active channel 1-4 N/A N/A 3-2 / 3-4

CLB Clear all multiple source band definitions N/A N/A 5-8 / 5-26

CM2 Select male 2.4 mm connector for current
port

N/A N/A 4-2 / 4-3

CM3 Select male GPC-3.5 connector for current
port

N/A N/A 4-2 / 4-3

CMC Select male TNC connector for current port N/A N/A 4-2 / 4-3

CMK Select male K connector for current port N/A N/A 4-2 / 4-3

CMN Select male Type N connector for current
port

N/A N/A 4-2 / 4-3

CMS Select male SMA connector for current port N/A N/A 4-2 / 4-3

CMT Select centimeter terminator N/A N/A 3-3 / 3-4

CMV Select male V connector for current port N/A N/A 4-2 / 4-3

CND Select user-specified connector for current
port

N/A N/A 4-2 / 4-3

CNG Select GPC-7 connector for current port N/A N/A 4-2 / 4-3

COF Turn off vector error correction N/A N/A 4-2 / 4-3

CON Turn on vector error correction N/A N/A 4-2 / 4-3

COO (value) Enter offset for open for user-specified
connector

–999.9999 to +999.9999 MMT, CMT, MTR 4-2 / 4-3

GPIB Commands Listed Alphabetically (2 of 17)
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360 GPIB
Command

Description Values Terminators
Paragraph/
Page No.

COS (value) Enter offset for short for user-specified
connector

–999.999 m to 999.999
m

MMT, CMT, MTR 4-2 / 4-3

CRD Collect raw data for active channel
parameter

N/A N/A 5-3 / 5-3

CRF Select reflection-only calibration N/A N/A 4-2 / 4-3

CRL Select reflection-only frequency response
calibration

N/A N/A 4-2 / 4-3

CSB Clear both status bytes N/A N/A 5-6 / 5-20

CTN Continue sweeping from current point N/A N/A 3-4 / 3-5

CWC Select CW frequency calibration data
points

N/A N/A 4-2 / 4-3

CWF (value) CW turned on and CW frequency set to
value

Start sweep freq to
stop sweep freq

GHZ, MHZ, KHZ 3-4 / 3-5

CWP (value) Enter number of points drawn in CW 1 – 501 XX1 5-11 / 5-30

CYN Select cyan as third color N/A N/A 3-12 / 3-18

D13 Dual channel display, channels 1 and 3 N/A N/A 3-2 / 3-4

D14 Quad display, channels 1-4 N/A N/A 3-2 / 3-4

D24 Dual channel display, channels 2 and 4 N/A N/A 3-2 / 3-4

DA1 Select a1=Ra as denominator for
parameter being defined

N/A N/A 3-4 / 3-5

DA2 Select a2=Rb as denominator for
parameter being defined

N/A N/A 3-4 / 3-5

DAT Display measurement data on active
channel

N/A N/A 3-8 / 3-12

DB1 Select b1=Ta as denominator for
parameter being defined

N/A N/A 3-4 / 3-5

DB2 Select b2=Tb as denominator for
parameter being defined

N/A N/A 3-4 / 3-5

DBL Select dB log terminator N/A N/A 3-3 / 3-4

DBM Select dBm terminator N/A N/A 3-3 / 3-4

DBP Select distance bandpass mode for active
channel

N/A N/A 5-7 / 5-24

DC1 Display channel 1 and 2 operating
parameters

N/A N/A 3-12 / 3-18

DC3 Display channel 3 and 4 operating
parameters

N/A N/A 3-12 / 3-18

DCA Select automatic D.C. term calculation for
lowpass

N/A N/A 5-7 / 5-24

DCO Select open for D.C. term for lowpass N/A N/A 5-7 / 5-24

DCP Display calibration parameters N/A N/A 3-12 / 3-18

GPIB Commands Listed Alphabetically (3 of 17)
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360 GPIB
Command

Description Values Terminators
Paragraph/
Page No.

DCS Select short for D.C. term for lowpass N/A N/A 5-7 / 5-24

DCV (value) Enter value for D.C. term for lowpass –1000 MΩ to 1000 MΩ XX1, XX3, XM3 5-7 / 5-24

DCZ Select line impedance for D.C. term for
lowpass

N/A N/A 5-7 / 5-24

DD0 Turn off data drawing N/A N/A 5-11 / 5-30

DD1 Turn on data drawing N/A N/A 5-11 / 5-30

DE1 Select unity as denominator for parameter
being defined

N/A N/A 3-4 / 3-5

DEC (filename) Delete calibration/front panel setup file
from disk

File name string 8
characters max

N/A 5-5 / 5-17

DED (filename) Delete tabular data file from disk File name string 8
characters max

N/A 5-5 / 5-17

DEF Begin definition of group execute trigger
action

N/A N/A 5-4 / 5-16

DEG Degrees terminator N/A N/A 3-3 / 3-4

DEN (filename) Delete trace memory file File name string 8
characters max

N/A 5-5 / 5-17

DF2 Display 2.4 mm female connector
information

N/A N/A 3-12 / 3-18

DF3 Display GPC-3.5 female connector
information

N/A N/A 3-12 / 3-18

DFC Select discrete frequency calibration data
points

N/A N/A 4-2 / 4-3

DFD Done specifying discrete frequency ranges N/A N/A 4-2 / 4-3

DFK Display K female connector information N/A N/A 3-12 / 3-18

DFN Display type N female connector
information

N/A N/A 3-12 / 3-18

DFP Display front panel instrument state N/A N/A 3-12 / 3-18

DFQ (value) Enter single discrete frequency Start sweep freq to
stop sweep freq

GHZ, MHZ, KHZ 4-2 / 4-3

DFS Display SMA female connector information N/A N/A 3-12 / 3-18

DFT Display TNC female connector information N/A N/A 3-12 / 3-18

DFV Display V female connector information N/A N/A 3-12 / 3-18

DG7 Display GPC-7 male connector information N/A N/A 3-12 / 3-18

DGS Display GPIB status information N/A N/A 3-12 / 3-18

DIA Select air as active dielectric N/A N/A 3-7 / 3-11

DIE (value) Set active dielectric to value 1 to 999.999 XX1, XX3, XM3 3-7 / 3-11

DIM Select microporous teflon as active
dielectric (1.69)

N/A N/A 3-7 / 3-11

GPIB Commands Listed Alphabetically (4 of 17)
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360 GPIB
Command

Description Values Terminators
Paragraph/
Page No.

DIP Select polyethylene as active dielectric
(2.26)

N/A N/A 3-7 / 3-11

DIT Select teflon as active dielectric (2.1) N/A N/A 3-7 / 3-11

DIV Select division as trace math for active
channel

N/A N/A 3-8 / 3-12

DLA Select group delay display for active
channel

N/A N/A 3-5 / 3-7

DLP Select distance lowpass mode for active
channel

N/A N/A 5-7 / 5-24

DM2 Display 2.4 mm male connector information N/A N/A 3-12 / 3-18

DM3 Display GPC-3.5 male connector
information

N/A N/A 3-12 / 3-18

DMK Display K male connector information N/A N/A 3-12 / 3-18

DMN Display type N male connector information N/A N/A 3-12 / 3-18

DMS Display SMA male connector information N/A N/A 3-12 / 3-18

DMT Display TNC male connector information N/A N/A 3-12 / 3-18

DMV Display V male connector information N/A N/A 3-12 / 3-18

DNM Display data normalized to trace memory
on active channel

N/A N/A 3-8 / 3-12

DPI Select distance phasor impulse mode for
active channel

N/A N/A 5-7 / 5-24

DPN (value) Enter pen number for data 1 to 8 XX1 3-11 / 3-16

DR1-DR6 Select marker 1-6 as delta reference
marker

N/A N/A 3-9 / 3-13

DRF Turn delta reference mode on N/A N/A 3-9 / 3-13

DRO Turn delta reference mode off N/A N/A 3-9 / 3-13

DSP Select single channel display N/A N/A 3-2 / 3-4

DTM Display measurement data and trace
memory on active channel

N/A N/A 3-8 / 3-12

DWG Display waveguide parameters N/A N/A 3-12 / 3-18

ECW Select CW operation for component being
edited

N/A N/A 5-8 / 5-26

E12 Selects E Band and WR12 waveguide N/A N/A 3-23/3-24

ED1 Edit source 1 equation N/A N/A 5-8 / 5-26

ED2 Edit source 2 equation N/A N/A 5-8 / 5-26

EDR Edit receiver equation N/A N/A 5-8 / 5-26

EDV (value) Set divisor for equation being edited –199 to –1, 1 to 199 XX1, XX3, XM3 5-8 / 5-26

EML (value) Set multiplier for equation being edited –199 to 199 XX1, XX3, XM3 5-8 / 5-26

END End definition of group execute trigger
action

N/A N/A 5-4 / 5-16

GPIB Commands Listed Alphabetically (5 of 17)
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360 GPIB
Command

Description Values Terminators
Paragraph/
Page No.

EOS (value) Set offset frequency for equation being
edited

–999.9999 GHz to
999.9999 GHz

GHZ, MHZ, KHZ 5-8 / 5-26

ESW Select swept operation for component
being edited

N/A N/A 5-8 / 5-26

FFD Form feed to printer/stop print/plot N/A N/A 3-11 / 3-16

FGT Select frequency with time gate for active
channel

N/A N/A 5-7 / 5-24

FHI Set data points to maximum N/A N/A 3-4 / 3-5

FIL Fill defined discrete frequency range N/A N/A 4-2 / 4-3

FLO Set data points to minimum N/A N/A 3-4 / 3-5

FMA Select ASCII data transfer format N/A N/A 5-3 / 5-3

FMB Select IEEE-754 64-bit data transfer format N/A N/A 5-3 / 5-3

FMC Select IEEE-754 32-bit data transfer format N/A N/A 5-3 / 5-3

FME Set data points to normal N/A N/A 3-4 / 3-5

FOF Blank frequency information N/A N/A 3-12 / 3-18

FON Display frequency information N/A N/A 3-12 / 3-18

FP0 Turn flat test port correction data usage off N/A N/A 4-2 / 4-3

FP1 Turn flat test port correction data usage on N/A N/A 4-2 / 4-3

FQD Select frequency domain for active channel N/A N/A 5-7 / 5-24

FRC Clear all defined discrete frequency ranges N/A N/A 4-2 / 4-3

FRI (value) Set discrete frequency fill range increment
frequency

Start sweep freq to
stop sweep freq

GHZ, MHZ, KHZ 4-2 / 4-3

FRP (value) Set discrete frequency fill range number of
points

1 to (501–current
number of points)

XX1, XX3, XM3 4-2 / 4-3

FRS (value) Set discrete frequency fill range start
frequency

Start sweep freq to
stop sweep freq

GHZ, MHZ, KHZ 4-2 / 4-3

GCT (value) Set gate center value 0.0000 to 999.999 µs
0.0000 to 999.999 m

PSC, NSC, USC,
MMT, CMT, MTR

5-7 / 5-24

GDS Gate symbols displayed on active channel N/A N/A 5-7 / 5-24

GHZ Set gigahertz terminator N/A N/A 3-3 / 3-4

GLS Select low sidelobe gate shape N/A N/A 5-7 / 5-24

GMS Select minimum sidelobe gate shape N/A N/A 5-7 / 5-24

GNM Select nominal gate shape N/A N/A 5-7 / 5-24

GOF Turn off gating on active channel N/A N/A 5-7 / 5-24

GON Turn on gating on active channel N/A N/A 5-7 / 5-24

GPN (value) Enter pen number for graticule 1 to 8 XX1 3-11 / 3-16

GRT Select rectangular gate shape N/A N/A 5-7 / 5-24

GSN (value) Set gate span value 0.0000 to 999.999 µs
0.0000 to 999.999 m

PSC, NSC, USC,
MMT, CMT, MTR

5-7 / 5-24

GPIB Commands Listed Alphabetically (6 of 17)
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360 GPIB
Command

Description Values Terminators
Paragraph/
Page No.

GSP (value) Set gate stop value –999.9999 to +999.9999 PSC, NSC, USC 5-7 / 5-24

GST (value) Set gate start value –999.9999 to +999.9999 PSC, NSC, USC 5-7 / 5-24

HC0 Disable internal I.F. calibration N/A N/A 5-9 / 5-28

HC1 Enable/trigger internal I.F. calibration N/A N/A 5-9 / 5-28

HD0 Turn off tabular data headers and page
formatting

N/A N/A 3-11 / 3-16

HD1 Turn on tabular data headers and page
formatting

N/A N/A 3-11 / 3-16

HLD Hold instrument at current point N/A N/A 3-4 / 3-5

HPN (value) Enter pen number for header 1 to 8 XX1 3-11 / 3-16

IC1 (value) –
IC9 (value)

Input calibration coefficient 1-9 FMA, FMB, FMC 
data formats

N/A 5-3 / 5-3

ICA (value),
ICB (value),
ICC (value)

Input calibration coefficient A, B, C FMA, FMB, FMC 
data formats

N/A 5-3 / 5-3

ICD (value) Input corrected data for parameter of
active channel

FMA, FMB, FMC 
data formats

N/A 5-3 / 5-3

ICF (bin strg) Input information for front panel setup and
calibration in binary string format

Binary string N/A 5-3 / 5-3

ICL (bin strg) Input all 12 calibration coefficients in string
form

Binary string N/A 5-3 / 5-3

IEM<Byte> Input extended status byte mask One binary byte N/A 5-6 / 5-20

IFD (value) Input final (display format) data for
parameter of active channel

FMA, FMB, FMC 
data formats

N/A 5-3 / 5-3

IFM Select minimum I.F. bandwidth N/A N/A 3-6 / 3-10

IFN Select normal I.F. bandwidth N/A N/A 3-6 / 3-10

IFP (bin strg) Input current information for current front
panel setup in binary string format

Binary string N/A 5-3 / 5-3

IFR Select reduced I.F. bandwidth N/A N/A 3-6 / 3-10

IFV (list) Input frequency list FMA, FMB, FMC 
data formats

N/A 5-3 / 5-3

IMG Select imaginary display for active channel N/A N/A 3-5 / 3-7

IMU Select imaginary units terminator N/A N/A 3-3 / 3-4

INT Initialize (format) data-only disk in drive N/A N/A 5-5 / 5-17

IPM<Byte> Input primary status byte mask One binary byte N/A 5-6 / 5-20

IS1 (bin strg) –
IS4 (bin strg)

Input information for front panel setups 1-4
in binary string format

Binary string N/A 5-3 / 5-3

ISC (value) Select inverted compressed Smith chart
for active channel

3 DBL, XX1 3-5 / 3-7

GPIB Commands Listed Alphabetically (7 of 17)

QUICK REFERENCE GUIDE 360 VNA GPIB COMMANDS

360B GPIB QRG 7



360 GPIB
Command

Description Values Terminators
Paragraph/
Page No.

ISE (value) Select inverted expanded Smith chart for
active channel

10, 20, 30 DBL, XX1 3-5 / 3-7

ISF Exclude isolation N/A N/A 4-2 / 4-3

ISM Select normal inverted Smith chart for
active channel

N/A N/A 3-5 / 3-7

ISN Include isolation (for 12 term or 1-path/2-
port calibrations)

N/A N/A 4-2 / 4-3

KEC Keep existing calibration data N/A N/A 4-2 / 4-3

KHZ Kilohertz terminator N/A N/A 3-3 / 3-4

LA1 Select a1=Ra as phase lock for parameter
being defined

N/A N/A 3-4 / 3-5

LA2 Select a2=Rb as phase lock for parameter
being defined

N/A N/A 3-4 / 3-5

LCM Select LRL calibration method N/A N/A 4-2 / 4-3

LDM Load new modules (must be specified for
the band and  head
changes to take place)

N/A N/A 3-17 / 3-23

LDT (string) Enter label string for date/time String characters up to
12 characters long

N/A 3-11 / 3-16

LFD (value) Set limit frequency read-out delta value Depends on
graph type

Depends on
graph type

3-10 / 3-15

LFP Select limit frequency read-out for phase
displays

N/A N/A 3-10 / 3-15

LFR Select limit frequency read-out for active
channel

N/A N/A 3-10 / 3-15

LID (string) Enter label string for device I.D. String characters up to
12 characters long

N/A 3-11 / 3-16

LIN Select linear magnitude display for active
channel

N/A N/A 3-5 / 3-7

LKT Load calibration kit information from disk N/A N/A 5-5 / 5-17

LL1 (value) Enter length of line 1 for LRL calibration 0 to +999.9999 MMT, CMT, MTR 4-2 / 4-3

LL2 (value) Enter length of line 2 for LRL calibration 0 to +999.9999 MMT, CMT, MTR 4-2 / 4-3

LL3 (value) Enter length of line 3 for 3 line LRL
calibration

0 to +999.9999 MMT, CMT, MTR 4-2 / 4-3

LLO (value) Turn on lower limit and set to value Depends on
graph type

Depends on
graph type

3-10 / 3-15

LLZ (value) Enter line impedance for LRL calibration 0.001 to 1x10E+3 XX1, XX3, XM3 4-2 / 4-3

LM2 Select a match for the second device
during a LRM type calibration

N/A N/A 4-2 / 4-3

LM3 Select a match for the third device during
a LRM type calibration

N/A N/A 4-2 / 4-3
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360 GPIB
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LMS (string) Enter label string for model/serial number String characters up to
12 characters long

N/A 3-11 / 3-16

LNM (string) Enter label string for operator’s name String characters up to
12 characters long

N/A 3-11 / 3-16

LOF Limits display off N/A N/A 3-10 / 3-15

LON Limits display on N/A N/A 3-10 / 3-15

LPH Select linear magnitude and phase display
for active channel

N/A N/A 3-5 / 3-7

LPI Select lowpass impulse response N/A N/A 5-7 / 5-24

LPS Select lowpass step response N/A N/A 5-7 / 5-24

LR2 Specify 2 line LRL calibration N/A N/A 4-2 / 4-3

LR3 Specify 3 line LRL calibration N/A N/A 4-2 / 4-3

LSB Select least significant byte first binary
transfers

N/A N/A 5-3 / 5-3

LTC Select coaxial transmission line for
calibration

N/A N/A 4-2 / 4-3

LTU Select microstrip transmission line for
calibration

N/A N/A 4-2 / 4-3

LTW Select waveguide transmission line for
calibration

N/A N/A 4-2 / 4-3

LUP (value) Turn on upper limit and set to value Depends on
graph type

Depends on
graph type

3-10 / 3-15

M1C-M6C Marker 1-6 sweep CW frequency N/A N/A 3-9 / 3-13

M1E-M6E Marker 1-6 sweep/zoom end frequency,
time, or distance

N/A N/A 3-9 / 3-13

M1S-M6S Marker 1-6 sweep/zoom start frequency,
time, or distance

N/A N/A 3-9 / 3-13

MAG Select log magnitude display for active
channel

N/A N/A 3-5 / 3-7

MAT Select matched reflection measurement
sequence for standard calibration

N/A N/A 4-2.3 / 4-4

MIX Select mixed reflection measurement
sequence for standard calibration

N/A N/A 4-2.3 / 4-4

MC1 (value) Write control byte to 3642A Noise Figure
Module Primary Control Register

One binary byte N/A 3-16 / 3-23

MC2 (value) Write control byte to 3642A Noise Figure
Module Secondary Control Register

One binary byte N/A 3-16 / 3-23

MEM Display trace memory on active channel N/A N/A 3-8 / 3-12

MHZ Select megahertz terminator N/A N/A 3-3 / 3-4

MIN Select subtraction as trace math for active
channel

N/A N/A 3-8 / 3-12
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MK1 (value)-
MK6 (value)

Turn on marker 1-6 and set to value Limited to current
sweep/zoom range

N/A 3-9 / 3-13

MMN Set active marker to minimum trace value N/A N/A 3-9 / 3-13

MMT Select millimeter terminator N/A N/A 3-3 / 3-4

MMX Set active marker to maximum trace value N/A N/A 3-9 / 3-13

MO1-MO6 Turn off marker 1-6 N/A N/A 3-9 / 3-13

MOF Turn marker display off N/A N/A 3-9 / 3-13

MON Turn marker display on N/A N/A 3-9 / 3-13

MP0 Set non-selected test set power off N/A N/A 3-13 / 3-20

MP1 Set non-selected test set power on N/A N/A 3-13 / 3-20

MPH Select log magnitude and phase display
for active channel

N/A N/A 3-5 / 3-7

MPN (value) Enter pen number for markers and limits 1 to 8 XX1 3-11 / 3-16

MR1-MR6 Select read-out marker 1-6 N/A N/A 3-9 / 3-13

MRR Restore original marker range N/A N/A 5-7 / 5-24

MS0 Turn multiple source mode off N/A N/A 5-8 / 5-26

MS1 Turn multiple source mode on N/A N/A 5-8 / 5-26

MSB Select most significant byte first binary
transfers

N/A N/A 5-3 / 5-3

MSD Select multiple source define mode N/A N/A 5-8 / 5-26

MTR Select meter terminator N/A N/A 3-3 / 3-4

MUL Select multiplication as trace math for
active channel

N/A N/A 3-8 / 3-12

NA1 Select a1=Ra as numerator for parameter
being defined

N/A N/A 3-4 / 3-5

NA2 Select a2=Rb as numerator for parameter
being defined

N/A N/A 3-4 / 3-5

NB1 Select b1=Ta as numerator for parameter
being defined

N/A N/A 3-4 / 3-5

NB2 Select b2=Tb as numerator for parameter
being defined

N/A N/A 3-4 / 3-5

NCS Go on to next calibration step N/A N/A 4-2 / 4-3

NOC Select normal calibration data points N/A N/A 4-2 / 4-3

NSC Select nanoseconds terminator N/A N/A 3-3 / 3-4

NU1 Select unity as numerator for parameter
being defined

N/A N/A 3-4 / 3-5

OAP (value) Output active parameter value ASCII N/A 5-3 / 5-3

OC1 (value) –
OC9 (value)

Output calibration coefficient 1-9 FMA, FMB, FMC 
data formats

N/A 5-3 / 5-3
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OCA (value),
OCB (value),
OCC (value)

Output calibration coefficient A, B, C FMA, FMB, FMC 
data formats

N/A 5-3 / 5-3

OCD (value) Output corrected data for active channel
parameter

FMA, FMB, FMC 
data formats

N/A 5-3 / 5-3

OCF (bin strg) Output information for current front panel
setup and calibration in binary string format

Binary string N/A 5-3 / 5-3

OCL (bin strg) Output all 12 calibration coefficients in
string form

Binary string N/A 5-3 / 5-3

OCM Select offset short calibration method N/A N/A 4-2 / 4-3

OCS Output collected data N/A N/A 5-3 / 5-3

ODR (bin strg) Output disk directory Binary string N/A 5-3 / 5-3

ODV (value) Output converted distance values for time
domain measurements

FM and FMB
data formats

N/A 5-3 / 5-3

OEB Output extended (secondary) status byte One binary byte N/A 5-6 / 5-20

OFD (value) Output final (display format) data for active
channel parameter

FMA, FMB, FMC 
data formats

N/A 5-3 / 5-3

OFF (value) Set offset for display on active channel Depends on
graph type

Depends on
graph type

3-5 / 3-7

OFP (bin strg) Output information for current front panel
setup in binary string format

Binary string N/A 5-3 / 5-3

OFV (value) Output frequency values FMA, FMB, FMC 
data formats

N/A 5-3 / 5-3

OID (value) Output instrument identification string 40 byte ASCII string N/A 5-3 / 5-3

OKP (value) Output number of front panel key pressed ASCII N/A 5-3 / 5-3

OM1 (value) –
OM6 (value)

Output marker 1-6 value (display format) ASCII N/A 5-3 / 5-3

ONP (value) Output number of points currently being
measured

ASCII N/A 5-3 / 5-3

OPB Output primary status byte One binary byte N/A 5-6 / 5-20

ORD (value) Output raw data for active channel
parameter

FMA, FMB, FMC 
data formats

N/A 5-3 / 5-3

OS1 (bin strg) –
OS4 (bin strg)

Output front panel setup 1-4 (Binary string format) N/A 5-3 / 5-3

OTV (value) Output time values for time domain
measurements

FM and FMB
data formats

N/A 5-3 / 5-3

P1C Select port 1 for connector specification N/A N/A 4-2 / 4-3

P2A Select model number 3640 “A” for port 2 N/A N/A 3-17 / 3-23

P2B Select model number 3641 “B” for port 2 N/A N/A 3-17 / 3-23

P2C Select port 2 for connector specification N/A N/A 4-2 / 4-3

PBL Select 1/4-size plot, bottom left corner N/A N/A 3-11 / 3-16
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PBR Select 1/4-size plot, bottom right corner N/A N/A 3-11 / 3-16

PCP Select measurement phase polar chart
mode

N/A N/A 3-5 / 3-7

PCS Select sweep position polar chart mode N/A N/A 3-5 / 3-7

PFL Select full-size plot N/A N/A 3-11 / 3-16

PFS Print full screen image N/A N/A 3-11 / 3-16

PGR Print graph area screen image N/A N/A 3-11 / 3-16

PGT Plot graticule N/A N/A 3-11 / 3-16

PHA Select phase display for active channel N/A N/A 3-5 / 3-7

PHO (value) Set phase offset for display on active
channel

Depends on
graph type

Depends on
graph type

3-5 / 3-7

PLD Plot data area only N/A N/A 3-11 / 3-16

PLG Select log polar display for active channel N/A N/A 3-5 / 3-7

PLH Plot header N/A N/A 3-11 / 3-16

PLM Plot markers and limits N/A N/A 3-11 / 3-16

PLR Select linear polar display for active
channel

N/A N/A 3-5 / 3-7

PLS Plot entire screen N/A N/A 3-11 / 3-16

PLT Plot data traces only N/A N/A 3-11 / 3-16

PMC Write contol byte image to 3636A test set
modulator control register

One binary byte N/A 3-15 / 3-22

PMK Print tabular data for markers N/A N/A 3-11 / 3-16

PMN Plot menu N/A N/A 3-11 / 3-16

PMT Print tabular data for traces and markers N/A N/A 3-11 / 3-16

PSC Select picoseconds terminator N/A N/A 3-3 / 3-4

PSP (value) Select number of power measurement
sweeps for flat test port calibration

1 to 5 XX1 4-2 / 4-3

PST Stop print/plot N/A N/A 3-11 / 3-16

PT0-PT9 Select tabular printout points skipped, 0-9 N/A N/A 3-11 / 3-16

PTB Print tabular data for traces N/A N/A 3-11 / 3-16

PTL Select 1/4-size plot, top left corner N/A N/A 3-11 / 3-16

PTP (value) Set power at test port (for flat test port
calibration)

(Refer to text)) DBM 4-2 / 4-3

PTS (value) Select number of frequency points to be
skippped during power measurement
sweep for flat test port calibration

1 to 501 XX1 4-2 / 4-3

PTR Select 1/4-size plot, top right corner N/A N/A 3-11 / 3-16
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PW2 (value) Set source 2 power level in dBm Depends on power
range of source

DBM, XX1, XX3,
XM3

3-4 / 3-5

PWR (value) Set source 1 power level in dBm Depends on power
range of source

DBM, XX1, XX3,
XM3

3-4 / 3-5

Q22 Select Q band (33-50 Ghz) with WR-22 N/A N/A 3-17 / 3-23

RC1-RC4 Recall front panel setup from internal
memory 1-4

N/A N/A 5-2 / 5-3

RCK (filename) Recall disk file specified into trace memory File name string 8
characters max

N/A 5-5 / 5-17

RDA Select automatic reference delay
calculation

N/A N/A 3-7 / 3-11

RDD (value) Set reference delay in distance for active
channel

–999.999 to +999.999 MMT, CMT, MTR 3-7 / 3-11

RDT (value) Set reference delay in time for active
channel

–999.999 to +999.999 PSC, NSC, USC 3-7 / 3-11

REF (value) Set reference line for display on active
channel

Depends on
graph type

Depends on
graph type

3-5 / 3-7

REL Select real display for active channel N/A N/A 3-5 / 3-7

REU Select real units terminator N/A N/A 3-3 / 3-4

RFA Set RF switch to A N/A N/A 3-13 / 3-20

RFB Set RF switch to B N/A N/A 3-13 / 3-20

RGZ Select reflective device greater than Z0
(LRL)

N/A N/A 4-2 / 4-3

RH0 Set RF off while in hold N/A N/A 3-4 / 3-5

RH1 Set RF on while in hold N/A N/A 3-4 / 3-5

RIM Select real and imaginary display for
active channel

N/A N/A 3-5 / 3-7

RLD (filename) Recall calibration data and front panel
setup from disk file

File name string 8
characters max

N/A 5-5 / 5-17

RLZ Select reflective device less than Z0 (LRL) N/A N/A 4-2 / 4-3

RM1 Select reference plane at line 1 midpoint
(LRL)

N/A N/A 4-2 / 4-3

ROL (value) Enter reflective device offset length for
LRL calibration

–999.999 to +999.999 MMT, CMT, MTR 4-2 / 4-3

RPC Repeat previous calibration N/A N/A 4-2 / 4-3

RPO (value) Direct output of voltage value to rear
panel, 
–10.0 to +9.996 volts

–10.000V to 9.9996V VLT 5-10 / 5-29

RRP Select reference plane at reflection plane
(LRL)

N/A N/A 4-2 / 4-3

RSB <Byte> Read 3642A Noise Figure Module status
register (ID byte) 

One binary byte N/A 3-16 / 3-23
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RST Reset instrument to default parameters N/A N/A 3-12 / 3-18

RTB (filename) Recall tabular data from disk file specified
to printer

File name string 8
characters max

N/A 5-5 / 5-17

RTL Return to local (front panel) control N/A N/A 3-12 / 3-18

RV0 Rear panel output voltage OFF N/A N/A 5-10 / 5-29

RV1 Rear panel output voltage ON N/A N/A 5-10 / 5-29

RVH Rear panel output mode = horizontal N/A N/A 5-10 / 5-29

RVL Rear panel output mode = lock direction N/A N/A 5-10 / 5-29

RVV Rear panel output mode = vertical N/A N/A 5-10 / 5-29

S11 Measure S11 on active channel N/A N/A 3-4 / 3-5

S12 Measure S12 on active channel N/A N/A 3-4 / 3-5

S21 Measure S21 on active channel N/A N/A 3-4 / 3-5

S22 Measure S22 on active channel N/A N/A 3-4 / 3-5

SA1 (value) Set source attenuator, port 1 0 to 70 Db DBL, DBM,
XX1, XX3, XM3

3-4 / 3-5

SA2 (value) Set source attenuator, port 2 0 to 70 Db DBL, DBM,
XX1, XX3, XM3

3-4 / 3-5

SBD (value) Enter substrate dielectric for microstrip
calibration

1.0 to 9999.99 XX1, XX3, XM3 4-2 / 4-3

SBT (value) Enter substrate thickness for microstrip
calibration

0.001 mm to 1.0 m MMT, CMT, MTR 4-2 / 4-3

SCL (value) Set resolution for display on active channel Depends on
graph type

Depends on
graph type

3-5 / 3-7

SCM Select standard calibration method N/A N/A 4-2 / 4-3

SDK (filename) Store trace memory to disk in file specified File name string 8
characters max

N/A 5-5 / 5-17

SDR Select standard receiver mode N/A N/A 5-12 / 5-30

SFC Start flat test port calibration sequence N/A N/A 4-2 / 4-3

SH1 (value) Set offset short 1 offset length –999.999 to +999.999 MMT, CMT, MTR 4-2 / 4-3

SH2 (value) Set offset short 2 offset length –999.999 to +999.999 MMT, CMT, MTR 4-2 / 4-3

SL0 Select source lock mode with GPIB source
control off

N/A N/A 5-12 / 5-30

SL1 Select source lock mode with GPIB source
control on

N/A N/A 5-12 / 5-30

SLD Select sliding load for calibration N/A N/A 4-2 / 4-3

SMC (value) Select compressed Smith chart for active
channel

3 DBL, XX1 3-5 / 3-7

SME (value) Select expanded Smith chart for active
channel

10, 20 , 30 DBL, XX1 3-5 / 3-7
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SMI Select normal Smith chart for active
channel

N/A N/A 3-5 / 3-7

SOF Turn off smoothing N/A N/A 3-6 / 3-10

SON (value) Turn on smoothing and set to value 0 to 20 XX1, XX3, XM3 3-6 / 3-10

SPD (value) Enter pen speed percentage 10 to 100 XX1, XX3, XM3 3-11 / 3-16

SQ0 Disable SRQs N/A N/A 5-6 / 5-20

SQ1 Enable SRQs N/A N/A 5-6 / 5-20

SRA Set GPIB source control to A, Mnemonic
ACF required

N/A N/A 3-13 / 3-20

SRB Set GPIB source control to B, Mnemonic
ACF required

N/A N/A 3-13 / 3-20

SRT (value) Set start frequency Start sweep freq to
stop sweep freq

GHZ, MHZ, KHZ 3-4 / 3-5

ST0 Select set on mode with GPIB source
control off

N/A N/A 5-12 / 5-30

ST1 Select set on mode with GPIB source
control on

N/A N/A 5-12 / 5-30

STD Store trace to memory N/A N/A 3-8 / 3-12

STO (filename) Save calibration data and front panel
setup to disk file

File name string 8
characters max

N/A 5-5 / 5-17

STP (value) Set stop frequency Start sweep freq to
stop sweep freq

GHZ, MHZ, KHZ 3-4 / 3-5

SV1-SV4 Save front panel setup to internal memory
1-4

N/A N/A 5-2 / 5-3

SVB Save current band definitions N/A N/A 5-8 / 5-26

SWP Select frequency sweep mode N/A N/A 3-4 / 3-5

SWR Select SWR display for active channel N/A N/A 3-5 / 3-7

T13 Select overlaid dual channel display (one
display frame), channels 1 & 3

N/A N/A 3-2 / 3-4

T24 Select overlaid dual channel display (one
display frame), channels 2 & 4

N/A N/A 3-2 / 3-4

TA1 (value) Set test attenuator, port 1 0 to 100
(depends on test set)

DBL, DBM,
XX1, XX3, XM3

3-4 / 3-5

TA2 (value) Set test attenuator, port 2 0 to 100
(depends on test set)

DBL, DBM,
XX1, XX3, XM3

3-4 / 3-5

TBP Select time bandpass mode for active
channel

N/A N/A 5-7 / 5-24

TC1 Take calibration data for current standard
on test port 1 (only)

N/A N/A 4-2 / 4-3

TC2 Take calibration data for current standard
on test port 2 (only)

N/A N/A 4-2 / 4-3
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TCD Take calibration data for current standard
(both test ports)

N/A N/A 4-2 / 4-3

TDC Select time domain harmonic frequency
calibration data points

N/A N/A 4-2 / 4-3

TDD (filename) Store tabular data to disk file specified File name string 8
characters max

N/A 5-5 / 5-17

TDL (value) Through DC coefficient for loss –999.999 to +999.999 XX1 4-2 / 4-3

TEX Select external measurement triggering N/A N/A 5-9 / 5-28

TFE (value) Through frequency exponent for loss -9.999 to +9.999 XX1 4-2 / 4-3

TFL (value) Through frequency coefficient for loss –999.999 to +999.999 XX1 4-2 / 4-3

TIB Select measurement triggering via GET N/A N/A 5-9 / 5-28

TIN Select internal measurement triggering N/A N/A 5-9 / 5-28

TK0 Select tracking mode with GPIB source
control off

N/A N/A 5-12 / 5-30

TK1 Select tracking mode with GPIB source
control on

N/A N/A 5-12 / 5-30

TLP Select time lowpass mode for active
channel

N/A N/A 5-7 / 5-24

TOL (value) Through offset length –999.9999 to +999.9999 MMT, CMT, MTR 4-2 / 4-3

TP1 Select port 1 for flat test port calibration N/A N/A 4-2 / 4-3

TP2 Select port 2 for flat test port calibration N/A N/A 4-2 / 4-3

TPI Select time phasor impulse mode for
active channel

N/A N/A 5-7 / 5-24

TRS Trigger/restart sweep N/A N/A 3-4 / 3-5

TSA Select test set A; mnemonic ACF required N/A N/A 3-13 / 3-20

TSB Select test set B; mnemonic ACF required N/A N/A 3-13 / 3-20

TST Self-test error reporting function; refer to
Table 3-12.

N/A N/A 3-12 / 3-18

U10,

U15,
U25

Select 10 mil UTF calibration kit for
calibration for microstrip measurements.
Select 15 mil calibration kit.
Select 25 mil calibration kit.

N/A N/A 4-2 / 4-3

U19 Select U band (40-60 GHz) with WR-19 N/A N/A 3-17 / 3-23

US1-US4 Measure user parameter 1-4 on active
channel

N/A N/A 3-4 / 3-5

USC Select microseconds terminator N/A N/A 3-3 / 3-4

USE (value) Enter effective dielectric for microstrip
calibration

1.0 to 9999.99 XX1, XX3, XM3 4-2 / 4-3

USL (string) Enter user parameter label string 5 characters max. N/A 3-4 / 3-5
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USW (value) Enter microstrip width for microstrip
calibration

0.001 mm to 1.0 m MMT, CMT, MTR 4-2 / 4-3

USZ (value) Enter microstrip impedance for microstrip
calibration

1.0 to 9999.99 XX1, XX3, XM3 4-2 / 4-3

V15 Select V band (50-75 GHz) with WR-15 N/A N/A 3-17 / 3-23

VEE Direct external video signal to external
screen

N/A N/A 3-14 / 3-21

VEI Direct external video signal to internal
screen

N/A N/A 3-14 / 3-21

VIE Direct internal video signal to external
screen

N/A N/A 3-14 / 3-21

VII Direct internal video signal to internal
screen

N/A N/A 3-14 / 3-21

VLT Select volts terminator N/A N/A 3-3 / 3-4

VSP (value) Select voltage stop value –10 to 9.96 volts VLT 5-10 / 5-29

VST (value) Select voltage start value –10 to 9.96 volts VLT 5-10 / 5-29

W10 Select W band (75-110 GHz) with WR-10 N/A N/A 3-17 / 3-23

WCO (value) Set waveguide cutoff frequency for user-
defined kit

0 to current start
frequency

GHZ, MHZ, KHZ 4-2 / 4-3

WFS Wait full sweep until all display data is valid N/A N/A 3-4 / 3-5

WKD Select user-defined waveguide calibration
kit

N/A N/A 4-2 / 4-3

WKI Select installed waveguide calibration kit N/A N/A 4-2 / 4-3

WLS Select low sidelobe window shape N/A N/A 5-7 / 5-24

WMS Select minimum sidelobe window shape N/A N/A 5-7 / 5-24

WNM Select nominal window shape N/A N/A 5-7 / 5-24

WRT Select rectangular window shape N/A N/A 5-7 / 5-24

XM3 Select unitless terminator, x 10E-3 N/A N/A 3-3 / 3-4

XX1 Select unitless terminator, x 1 N/A N/A 3-3 / 3-4

XX3 Select unitless terminator, x 10E+3 N/A N/A 3-3 / 3-4

ZCT (value) Set zoom range center value –999.999 to 999.999 µs
–999.999 to 999.999 m

PSC, NSC, USC,
MMT, CMT, MTR

5-7 / 5-24

ZSN (value) Set zoom range span value 0 to 999.999 µs
0 to 999.999 m

PSC, NSC, USC,
MMT, CMT, MTR

5-7 / 5-24

ZSP (value) Set zoom range stop value –999.999 to 999.999 µs
–999.999 to 999.999 m

PSC, NSC, USC,
MMT, CMT, MTR

5-7 / 5-24

ZST (value) Set zoom range start value –999.999 to 999.999 µs
–999.999 to 999.999 m

PSC, NSC, USC,
MMT, CMT, MTR

5-7 / 5-24
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