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

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

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

TRADEMARK ACKNOWLEDGEMENTS 
9�&RQQHFWRU� DQG�.�&RQQHFWRU�DUH� UHJLVWHUHG� WUDGHPDUNV�RI�$15,768�&RPSDQ\��*3&��� LV
D� UHJLVWHUHG� WUDGHPDUN� RI� $PSKHQRO� &RUSRUDWLRQ�� $1$&$7� LV� D� UHJLVWHUHG� WUDGHPDUN� RI
((VRI�� ,QF�� ,QN� -HW� DQG� 7KLQN� -HW� DUH� UHJLVWHUHG� WUDGHPDUNV� RI� +HZOHWW�3DFNDUG� &R�
06�'26�LV�D�UHJLVWHUHG�WUDGHPDUN�RI�0LFURVRIW�&RUSRUDWLRQ�

NOTICE 
$15,768� &RPSDQ\� KDV� SUHSDUHG� WKLV� PDQXDO� IRU� XVH� E\� $15,768� &RPSDQ\� SHUVRQQHO
DQG� FXVWRPHUV� DV� D� JXLGH� IRU� WKH� SURSHU� LQVWDOODWLRQ�� RSHUDWLRQ� DQG� PDLQWHQDQFH� RI
$15,768�&RPSDQ\� HTXLSPHQW� DQG� FRPSXWHU� SURJUDPV�� 7KH�GUDZLQJV�� VSHFLILFDWLRQV�� DQG
LQIRUPDWLRQ� FRQWDLQHG� KHUHLQ� DUH� WKH� SURSHUW\� RI� $15,768� &RPSDQ\�� DQG� DQ\
XQDXWKRUL]HG� XVH� RU� GLVFORVXUH� RI� WKHVH� GUDZLQJV�� VSHFLILFDWLRQV�� DQG� LQIRUPDWLRQ� LV
SURKLELWHG�� WKH\� VKDOO� QRW� EH� UHSURGXFHG�� FRSLHG�� RU� XVHG� LQ� ZKROH� RU� LQ� SDUW� DV� WKH� EDVLV
IRU�PDQXIDFWXUH� RU� VDOH� RI� WKH� HTXLSPHQW� RU� VRIWZDUH� SURJUDPV�ZLWKRXW� WKH� SULRU� ZULWWHQ
FRQVHQW�RI�$15,768�&RPSDQ\�
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&KDSWHU���¦�*HQHUDO�6HUYLFH�,QIRUPDWLRQ
7KLV� FKDSWHU�SURYLGHV�D� JHQHUDO� GHVFULSWLRQ�RI� WKH� VHULHV����;;$�1HWZRUN�$QDO\]HU�� V\VWHP�VHULDO
QXPEHUV�� DQG� IUHTXHQF\� UDQJHV�� � ,W� H[SODLQV� WKH� OHYHO� RI�PDLQWHQDQFH� FRYHUHG� LQ� WKLV�PDQXDO� DQG
SURYLGHV�SUHYHQWDWLYH�PDLQWHQDQFH�SURFHGXUHV��,W�DOVR�FRQWDLQV�VWDWLF�VHQVLWLYH�FRPSRQHQW�KDQGOLQJ
SUHFDXWLRQV�DQG�D�OLVW�RI�UHFRPPHQGHG�WHVW�HTXLSPHQW�

&KDSWHU���¦�5HSODFHDEOH�3DUWV
7KLV�FKDSWHU�OLVWV�DOO�UHSODFHDEOH�VXEDVVHPEOLHV�DQG�FRPSRQHQWV�IRU�DOO����;;$�PRGHOV��,W�H[SODLQV
WKH�$15,768�H[FKDQJH�DVVHPEO\�SURJUDP�DQG�SURYLGHV�SDUWV�RUGHULQJ�LQIRUPDWLRQ�

&KDSWHU���¦�7URXEOHVKRRWLQJ
7KLV�FKDSWHU�SURYLGHV�LQIRUPDWLRQ�IRU�WURXEOHVKRRWLQJ����;;$�1HWZRUN�$QDO\]HUV��7KH�WURXEOHVKRRW�
LQJ�LQIRUPDWLRQ�DQG�IDXOW�ORFDWLRQ�WDEOHV�FRQWDLQHG�LQ�WKLV�FKDSWHU�VXSSRUW�IDXOW�LVRODWLRQ�GRZQ�WR�D
UHSODFHDEOH�VXEDVVHPEO\�

&KDSWHU���¦�)XQFWLRQDO�2YHUYLHZ
7KLV�FKDSWHU�SURYLGHV�GHVFULSWLRQV�RI� WKH� IXQFWLRQDO�RSHUDWLRQ�RI� WKH�PDMRU�DVVHPEOLHV�FRQWDLQHG� LQ
���;;$�VHULHV�1HWZRUN�$QDO\]HUV��7KH�RSHUDWLRQ�RI�DOO�PDMRU�FLUFXLW�EORFNV�LV�GHVFULEHG�VR�WKDW�WKH
UHDGHU�PD\�EHWWHU�XQGHUVWDQG�WKH�IXQFWLRQ�RI�HDFK�PDMRU�DVVHPEO\�DV�SDUW�RI�WKH�RYHUDOO�RSHUDWLRQ�RI
WKH����;;$�

&KDSWHU���¦�3HUIRUPDQFH�9HULILFDWLRQ�3URFHGXUHV
7KLV� FKDSWHU�SURYLGHV�GHWDLOHG�SURFHGXUHV� IRU�YHULI\LQJ� WKDW� WKH�SHUIRUPDQFH�RI� WKH����;;$�PHHWV
PLQLPXP�SHUIRUPDQFH�VWDQGDUGV��

&KDSWHU���¦�$GMXVWPHQWV
7KLV� FKDSWHU� SURYLGHV� DGMXVWPHQW� SURFHGXUHV� IRU� DOO�PRGHOV� RI� VHULHV� ���;;$�1HWZRUN�$QDO\]HUV�
7KHVH�SURFHGXUHV�DUH�XVHG�DIWHU� UHSODFHPHQW�RU� UHSDLU� RI� RQH�RU�PRUH�FULWLFDO� VXEDVVHPEOLHV��RU�DV
LQGLFDWHG�E\�WKH�3HUIRUPDQFH�9HULILFDWLRQ�3URFHGXUHV�FRQWDLQHG�LQ�&KDSWHU���

&KDSWHU��¦�5HPRYDO�DQG�5HSODFHPHQW�3URFHGXUHV
7KLV�FKDSWHU�GHVFULEHV�KRZ�WR�JDLQ�DFFHVV�WR�WKH�PDMRU����;;$�DVVHPEOLHV�DQG�SDUWV�IRU�WURXEOHVKRRW�
LQJ�RU�UHSODFHPHQW�

$SSHQGL[�$�¦�5)�'HWHFWRU�'LRGH�5HSODFHPHQW�3URFHGXUHV
7KLV�DSSHQGL[�FRQWDLQV�5)�GHWHFWRU�GLRGH�UHSODFHPHQW�SURFHGXUHV�IRU��������%�DQG�������6HULHV�5)
'HWHFWRUV�

$SSHQGL[�%�¦�)DEULFDWLRQ�RI�5)�'HWHFWRU�6LPXODWRU
7KLV�DSSHQGL[� FRQWDLQV� LQIRUPDWLRQ� IRU� IDEULFDWLQJ� WKH�7�����5)�'HWHFWRU�6LPXODWRU� WHVW�DLG��7KLV
WHVW�DLG�LV�XVHG�LQ�WKH�DGMXVWPHQW�SURFHGXUHV�FRQWDLQHG�LQ�&KDSWHU���
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$SSHQGL[�&�¦�)DEULFDWLRQ�RI�'XPP\�7KHUPLVWRU�7HVW�$LGV
7KLV�DSSHQGL[�FRQWDLQV�LQIRUPDWLRQ�IRU�IDEULFDWLQJ�WKH�7������'XPP\�'RZQ�&RQYHUWHU�7KHUPLVWRU
DQG� WKH�7������'XPP\�'LUHFWLRQDO�&RXSOHU�7KHUPLVWRU� WHVW� DLGV��7KHVH� WHVW� DLGV�DUH�XVHG� LQ� WKH
7HPSHUDWXUH�&RPSHQVDWLRQ�$GMXVWPHQW�3URFHGXUH�IRU�VHULHV����;;$�1HWZRUN�$QDO\]HUV�FRQWDLQHG
LQ�&KDSWHU����

$SSHQGL[�'�¦�3HUIRUPDQFH�6SHFLILFDWLRQV
7KLV� DSSHQGL[� FRQWDLQV� D� FRS\� RI� WKH� $15,768� �����$� 6HULHV� 1HWZRUN� $QDO\]HUV� WHFKQLFDO� GDWD
VKHHW��7KLV�GDWD�VKHHW�SURYLGHV�SHUIRUPDQFH�VSHFLILFDWLRQV�DQG�RWKHU�WHFKQLFDO�GDWD�
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)LJXUH����� 0RGHO������$�1HWZRUN�$QDO\]HU��6KRZQ�ZLWK�������6HULHV�'HWHFWRU�$WWDFKHG�WR�,QSXW�$�

NOTE: ANRITSU Company was formerly known as WILTRON Company. 



Chapter 1
General Serv ice 
Informat ion

��� SCOPE OF THE MANUAL 7KLV�PDQXDO�SURYLGHV�JHQHUDO�VHUYLFH�DQG�SUHYHQWDWLYH�PDLQWHQDQFH�LQ�
IRUPDWLRQ��UHSODFHDEOH�SDUWV�LQIRUPDWLRQ��FLUFXLW�GHVFULSWLRQV��WURX�
EOHVKRRWLQJ�SURFHGXUHV��DQG�DGMXVWPHQW�SURFHGXUHV�IRU�$15,768�6H�
ULHV����;;$�1HWZRUN�$QDO\]HU��7KURXJKRXW�WKLV�PDQXDO��WKH�V\VWHP
ZLOO�EH�UHIHUUHG�WR�DV�§���;;$�¨

��� INTRODUCTION 7KLV�FKDSWHU�RI�WKH�PDQXDO�SURYLGHV�D�JHQHUDO�GHVFULSWLRQ�RI����;;$�
V\VWHP�VHULDO�QXPEHUV��IUHTXHQF\�UDQJHV��DQG�UHODWHG�PDQXDOV��$OVR�LQ�
FOXGHG�LV�LQIRUPDWLRQ�DERXW�WKH�OHYHO�RI�PDLQWHQDQFH�FRYHUHG�LQ�WKLV
PDQXDO��SUHYHQWDWLYH�PDLQWHQDQFH�SURFHGXUHV��DQG�VWDWLF�VHQVLWLYH
FRPSRQHQW�KDQGOLQJ�SUHFDXWLRQV��$�OLVW�RI�UHFRPPHQGHG�WHVW�HTXLS�
PHQW�LV�DOVR�SURYLGHG�

��� IDENTIFICATION NUMBER $OO�$15,768�LQVWUXPHQWV�DUH�DVVLJQHG�D�VL[�GLJLW�,'�QXPEHU��VXFK�DV
§�������¨�7KLV�QXPEHU�DSSHDUV�RQ�D�GHFDO�DIIL[HG�WR�WKH�UHDU�SDQHO�
3OHDVH�XVH�WKLV�LGHQWLILFDWLRQ�QXPEHU�GXULQJ�DQ\�FRUUHVSRQGHQFH�ZLWK�$1�
5,768�&XVWRPHU�6HUYLFH�DERXW�WKLV�LQVWUXPHQW�

��� DESCRIPTION OF
541XXA SYSTEM

6HULHV����;;$�V\VWHPV�DUH�PLFURSURFHVVRU�FRQWUROOHG�QHWZRUN�DQDO\]�
HUV��7KH\�DUH�XVHG�WR�PDNH�VFDODU��PDJQLWXGH��WUDQVPLVVLRQ��UHIOHFWLRQ�
GLVWDQFH�WR�IDXOW��'7)���DQG�DEVROXWH�SRZHU�PHDVXUHPHQWV��$�W\SLFDO
PRGHO�������$��LV�VKRZQ�LQ�)LJXUH������IDFLQJ�SDJH���

$OO�PHDVXUHPHQW�IXQFWLRQV�DUH�VHOHFWDEOH�E\�XVLQJ�WKH�IURQW�SDQHO�NH\V
DQG�FRQWUROV�LQ�FRQMXQFWLRQ�ZLWK�WKH�GLVSOD\�VFUHHQ�PHQXV��5HIHU�WR�WKH
���;;$�1HWZRUN�$QDO\]HU�2SHUDWLRQ�0DQXDO�IRU�LQIRUPDWLRQ�DERXW�RS�
HUDWLRQ�RI�WKHVH�V\VWHPV��5HIHU�DOVR�WR�WKDW�PDQXDO�IRU�LQIRUPDWLRQ�DERXW
V\VWHP�RSWLRQV��6:5�$XWRWHVWHUV��GHWHFWRUV��DQG�RWKHU�DFFHVVRULHV�XVHG
ZLWK�VHULHV����;;$�6\VWHPV�
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7KH�PHDVXUHPHQW�IUHTXHQF\�UDQJH�RI�WKH����;;$�LV�GHWHUPLQHG�E\�

7KH�UDQJH�RI�WKH�LQWHUQDO�VLJQDO�VRXUFH�RI�WKH�SDUWLFXODU�PRGHO�
7KH�H[WHUQDO�6:5�$XWRWHVWHU�DQG�RU�GHWHFWRU�XVHG�ZLWK�WKH
���;;$��

7KH�WDEOH�DW�OHIW�OLVWV�WKH�IUHTXHQF\�UDQJHV�RI�DOO����;;$�PRGHOV��)RU
LQIRUPDWLRQ�DERXW�WKH�IUHTXHQF\�UDQJHV�DQG�FKDUDFWHULVWLFV�RI�$1�
5,768�6:5�$XWRWHVWHUV�DQG�5)�GHWHFWRUV�QRUPDOO\�XVHG�ZLWK�VHULHV
���;;$�PRGHOV��UHIHU�WR�WKH����;;$�1HWZRUN�$QDO\]HU�2SHUDWLRQ
0DQXDO�RU�WR�WKH�WHFKQLFDO�GDWD�VKHHW�LQ�$SSHQGL[�'�

7KH����;;$�SURYLGHV�UHPRWH�RSHUDWLRQ�XVLQJ�WKH�,(((¥����*HQHUDO
3XUSRVH�,QWHUIDFH�%XV��*3,%���7KLV�RSHUDWLRQ�DOORZV�DOO����;;$�IURQW
SDQHO�FRQWURO�IXQFWLRQV��H[FHSW�32:(5�RQ�RII��WR�EH�FRQWUROOHG�UH�
PRWHO\�IURP�DQ�H[WHUQDO�FRPSXWHU�FRQWUROOHU�XVLQJ�*3,%�FRPPDQGV�
5HIHU�WR�WKH����;;$�1HWZRUN�$QDO\]HU�2SHUDWLRQ�0DQXDO�IRU�LQIRUPD�
WLRQ�DERXW�RWKHU�RSWLRQV�DQG�DFFHVVRULHV�DYDLODEOH�IRU����;;$�PRGHOV�

Model Frequency Range (GHz)

54107A 0.001 to 1.5

54109A 0.001 to 2.2

54111A 0.001 to 3.0

54117A 0.01 to 8.6

54119A 2.0 to 8.6

54128A 8.0 to 12.4

54130A 12.4 to 20.0

54131A 10.0 to 16.0

54136A 17.0 to 26.5

54137A 2.0 to 20.0

54147A 0.01 to 20.0

54154A 2.0 to 32.0

54161A 0.01 to 32.0

54163A 2.0 to 40.0

54169A 0.01 to 40.0

54177A 0.01 to 50.0

7DEOH������� )UHTXHQF\�5DQJHV

DESCRIPTION OF 541XXA GENERAL SERVICE 
SYSTEM INFORMATION
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��� LEVEL OF MAINTENANCE 0DLQWHQDQFH�DQG�WURXEOHVKRRWLQJ�RI�WKH����;;$�FRQVLVWV�RI�

7URXEOHVKRRWLQJ�WKH����;;$�WR�D�UHSODFHDEOH�VXEDVVHPEO\
5HSDLU�E\�UHSODFLQJ�WKH�IDLOHG�VXEDVVHPEO\
3HUIRUPDQFH�9HULILFDWLRQ
$GMXVWPHQWV
3UHYHQWLYH�0DLQWHQDQFH

7URXEOHVKRRW�
LQJ�DQG�5H�
SDLU

0RVW�IDXOWV�LQYROYLQJ�WKH����;;$�DUH�ILHOG�UHSDLU�
DEOH�E\�UHSODFLQJ�D�IDXOW\�VXEDVVHPEO\��7KH�SURFH�
GXUHV�FRQWDLQHG�LQ�WKLV�PDQXDO�SURYLGH
WURXEOHVKRRWLQJ�WR�WKLV�OHYHO��5HIHU�WR�&KDSWHU���
7URXEOHVKRRWLQJ�

7KLV�PDQXDO�DOVR�FRQWDLQV�SURFHGXUHV�IRU�UHSODFLQJ
GHIHFWLYH�GHWHFWRU�GLRGHV�IRU�6HULHV������;;;�5)�'H�
WHFWRUV�DQG�IRU��������%���5)�'HWHFWRUV��7KHVH�SUR�
FHGXUHV�DUH�FRQWDLQHG�LQ�$SSHQGL[�$�

5HSODFHDEOH
6XEDVVHPEOLHV
DQG�3DUWV

&KDSWHU���SURYLGHV�UHSODFHDEOH�SDUWV�LQIRUPDWLRQ�IRU
DOO����;;$�PRGHOV��,W�OLVWV�DOO�ILHOG�UHSODFHDEOH�VXE�
DVVHPEOLHV�DQG�SDUWV��,W�DOVR�LGHQWLILHV�DOO�VXEDVHP�
EOLHV�WKDW�DUH�SUHVHQWO\�FRYHUHG�E\�WKH�$15,768
H[FKDQJH�DVVHPEO\�SURJUDP�

3HUIRUPDQFH
9HULILFDWLRQ

3HUIRUPDQFH�YHULILFDWLRQ�SURFHGXUHV�WKDW�DOORZ�WKH
���;;$�SHUIRUPDQFH�WR�EH�YHULILHG�ZLWKRXW�UHPRY�
LQJ�FRYHUV�DUH�SURYLGHG�LQ�&KDSWHU����8VH�WKHVH�SUR�
FHGXUHV��LQ�FRQMXQFWLRQ�ZLWK�WKH�$GMXVWPHQW�LQ
&KDSWHU����WR�HQVXUH�WKDW�WKH����;;$�LV�RSHUDWLQJ
DW�WKH�SHDN�RI�LWV�SHUIRUPDQFH�FXUYH�

$GMXVWPHQWV 3URFHGXUHV�IRU�DGMXVWPHQW�RI�WKH����;;$�DIWHU�UH�
SDLU�RU�UHSODFHPHQW�RI�RQH�RU�PRUH�VXEDVVHPEOLHV�LV
GHVFULEHG�LQ�&KDSWHU���

3UHYHQWLYH
0DLQWHQDQFH

)DQ�ILOWHU�UHSODFHPHQW��GHVFULEHG�LQ�SDUDJUDSK�����

GENERAL SERVICE LEVEL OF
INFORMATION MAINTENANCE
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��� RELATED MANUALS 7KH����;;$�6FDODU�0HDVXUHPHQW�6\VWHPV�2SHUDWLRQ�0DQXDO��������
�������GHVFULEHV�WKH�IURQW�SDQHO�RSHUDWLRQ�IRU�DOO����;;$�PRGHOV��,W
DOVR�FRQWDLQV�JHQHUDO�LQIRUPDWLRQ��VSHFLILFDWLRQV��DQG�3HUIRUPDQFH
9HULILFDWLRQ�SURFHGXUHV�IRU�DOO�PRGHOV�

2SHUDWLRQ�RI�WKH����;;$�UHPRWHO\�YLD�WKH�,(((�����*HQHUDO�3XUSRVH
,QWHUIDFH�%XV��*3,%��LV�GHVFULEHG�LQ�WKH����;;$�6HULHV�1HWZRUN�$QD�
O\]HU�*3,%�8VHUªV�*XLGH����������������7KLV�XVHUªV�JXLGH�LV�ORFDWHG�DW
WKH�UHDU�RI�WKH����;;$�1HWZRUN�$QDO\]HU�2SHUDWLRQ�0DQXDO�

��� PREVENTIVE
MAINTENANCE

7KH����;;$�PXVW�DOZD\V�UHFHLYH�DGHTXDWH�YHQWLODWLRQ��&KHFN�DQG
FOHDQ�WKH�UHDU�SDQHO�IDQ�ILOWHU�SHULRGLFDOO\��&OHDQ�WKLV�ILOWHU�PRUH�IUH�
TXHQWO\�LQ�GXVW\�HQYLURQPHQWV��3URFHHG�DV�IROORZV�

0RGHOV�ZLWK�D�UHPRYDEOH�ILOWHU�

6WHS�� 5HPRYH�WKH�WKH�IDQ�JULOO�

6WHS�� 5HPRYH�WKH�IDQ�ILOWHU�

6WHS�� 9DFXXP�WKH�ILOWHU�WR�FOHDQ�LW�

6WHS�� 5HSODFH�WKH�ILOWHU�DQG�IDQ�JULOO�E\�UHYHUVLQJ�WKH�SUHYLRXV�VWHSV�

6WHS�� 6QDS�WKH�IDQ�JULOO�VHFXUHO\�

0RGHOV�ZLWK�D�IL[HG�PHWDO�ILOWHU�

6WHS�� 7XUQ�WKH�LQVWUXPHQW�RII��

6WHS�� :LWK�D�VRIW�EULVWOH�EUXVK�UHPRYH�H[FHVV�GXVW�IURP�WKH�PHWDO
ILOWHU�

��� STATIC SENSITIVE
COMPONENT HANDLING
PRECAUTIONS

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

127(

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

��� RECOMMENDED TEST
EQUIPMENT

7KH�UHFRPPHQGHG�WHVW�HTXLSPHQW�IRU�WKH�DGMXVWPHQW�DQG�WURXEOHVKRRW�
LQJ�SURFHGXUHV�SUHVHQWHG�LQ�WKLV�PDQXDO�DUH�OLVWHG�LQ�7DEOH�����

RECOMMENDED GENERAL SERVICE
TEST EQUIPMENT INFORMATION
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1. Do not touch exposed contacts on
any static sensitive component.

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

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

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

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

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

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

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

10.    ADDITIONAL PRECAUTIONS:

• Keep workspaces clean and free of any objects capable of holding or storing a static charge.

• Connect soldering tools to an earth ground.

• Use only special anti-static suction or wick-type desoldering tools.

Figure 1-2. Static Sensitive Component Handling Procedures

GENERAL SERVICE STATIC SENSITIVE COMPONENT
INFORMATION HANDLING PROCEDURES

541XXA MM 1-7



INSTRUMENT
CRITICAL

SPECIFICATION
RECOMMENDED

MANUFACTURER/MODEL
USE#

Adaptor Cable Connection to 541XXA Channel Inputs ANRITSU Model 560-10BX P, A

Detector Simulator Simulates ANRITSU RF Detectors ANRITSU T1492 (see Appendix B) A

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

Any IBM compatible P

RF Detector 1. 50Ω input,  1.0 to 3000 MHz*
2. 75Ω input,  1.0 to 3000 MHz**
3. 0.01 to 20 GHz
4. 0.01 to 40 GHz‡

5. 0.01 to 50 GHz

ANRITSU Model 5400-71N50
ANRITSU Model 5400-71N75
ANRITSU Model 560-7N50B
ANRITSU Model 560-7K50
ANRITSU Model 560-7VA50 

P, A, T

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

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

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

A, T

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

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

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

Anritsu Corp., 
Model MS616B

P, A

Oscilloscope Bandwidth: DC to 100 MHz
Sensitivity:  2 mV
Horiz. Sensitivity:  50 ns/division

Tekronics Inc.
Model TAS485

A, T

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

Anritsu Corp., Model ML4803A P, T

 Power Sensor*
      50Ω input

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

 Power Sensor**
      75Ω input

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

Anritsu Corp., Model MA4603A
with J0365 Conversion Connector

 Power Sensor Frequency Range:  0.10 to 18.0 GHz
Power Range:  –30 to +20 dBm
Power Range:  –70 to –20 dBm

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

 Power Sensor#

  Atten, Calibration

Frequency Range:  0.05 to 26.5 GHz   
Power Range:  –30 to +20 dBm
Power Range:  –70 to –20 dBm
Atten: 30 dB, used with MA4702A/04A

Anritsu Corp., Model MA4703A
Anritsu Corp., Model MA4704A
Anritsu Corp., Model MP47A

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

Hewlett Packard 436A P, A

 Power Sensor##
      50Ω input

Frequency Range:  50 MHz to 50 GHz Hewlett Packard 8487A

Printer Parallel Interface operation Canon BJ10-SX, BJ30, or equivalent P, T

Spectrum Analyzer Frequency Range:  0.01 to 26.5 GHz
Power Range:  +10 dB to –60 dBm

Anritsu Corp., Model MS2802A P, T

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

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

P, A

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

RECOMMENDED GENERAL SERVICE 
TEST EQUIPMENT INFORMATION
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INSTRUMENT
CRITICAL

SPECIFICATION
RECOMMENDED

MANUFACTURER/MODEL
USE#

Voltage Standard Range:  0 mV to –1.462V 
Accuracy:  0.002% of set value.

John Fluke Mfg Co. Inc., 
Model 343A

P, A

Precision Adaptors  ##. V female to K male,  
V male to K female
V male to N female
K male to N female

ANRITSU 34VFK50 
ANRITSU 34VKF50
ANRITSU 34RVNF50
ANRITSU 34RKNF50 

P, A, T

∗ Required for models 54107A, 54109A, and 54111A  with 50Ω output.
∗∗ Required for models 54107A, 54109A, and 54111A  with 75Ω output,
only.
‡ Required for model 54136A, and 54154A through 54169A only.
## Required for Model 54154A through 54177A

#  Use Code:
A Adjustment
P Performance verification procedures
T Troubleshooting

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

GENERAL SERVICE RECOMMENDED 
INFORMATION TEST EQUIPMENT

541XXA MM 1-9/1-10
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Chapter 2
Replaceable Parts

��� INTRODUCTION 7KLV�FKDSWHU�SURYLGHV�UHSODFHDEOH�SDUWV�LQIRUPDWLRQ�IRU�DOO����;;$
PRGHOV��7KH�ORFDWLRQ�RI�WKH�PDMRU�UHSODFHDEOH�DVVHPEOLHV�LV�VKRZQ�LQ
)LJXUHV�����DQG������SDJHV�����DQG������

��� EXCHANGE ASSEMBLY
PROGRAM

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

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

��� REPLACEABLE
SUBASSEMBLIES AND
PARTS

7DEOH������SDJH������OLVWV�WKH�PDMRU�UHSODFHDEOH�VXEDVVHPEOLHV�DQG
SDUWV�IRU�WKH����;;$�WKDW�DUH�SUHVHQWO\�FRYHUHG�E\�WKH�$15,768
H[FKDQJH�DVVHPEO\�SURJUDP��7DEOH������SDJH������SURYLGHV�D�OLVWLQJ�RI
UHSODFHDEOH�FRPPRQ�SDUWV�

��� PARTS ORDERING
INFORMATION

$OO�SDUWV�OLVWHG�LQ�7DEOH�����PD\�EH�RUGHUHG�IURP�\RXU�ORFDO�$15,768��VHUY�
LFH�FHQWHU��7DEOH������SDJH��������2U��WKH\�PD\�EH�RUGHUHG�GLUHFWO\�IURP�WKH
IDFWRU\�DW�WKH�DGGUHVV�VKRZQ�EHORZ�

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

7HOHSKRQH�����������������
)$;�����������������
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DANGER
HIGH VOLTAGE

A1
FRONT PANEL

PCB

A2
FRONT PANEL 

INTERFACE
PCB

RF DECK
ASSEMBLY

CRT
MONITOR
ASSEMBLY

POWER
SUPPLY
ASSEMBLY

FUSE HOLDERREAR PANEL
FAN ASSEMBLY

A5
YIG DRIVER/

SIGNAL
CHANNEL

INTERFACE
PCB

A6
ALC/

FREQUENCY
INSTRUCTION

PCB

A7
CENTRAL

PROCESSOR/
GPIB PCB

A8
GRAPHICS

PROCESSOR
PCB

REAR PANEL
CONNECTORS

COOLING FAN
POWER SUPPLY

5V POWER SUPPLY
EXTENSION MODULE

SWITCH

)LJXUH����� ���;;$�0DMRU�$VVHPEOLHV�/RFDWLRQ�'LDJUDP��7RS�9LHZ�

MAJOR ASSEMBLIES REPLACEABLE
LOCATION DIAGRAM PARTS
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A10
MENU PCB
ASSEMBLY

CRT MONITOR
ASSEMBLY

POWER SUPPLY
ASSEMBLY

A3
SIGNAL
CHANNEL
PCB

A4
MOTHERBOARD
PCB

)LJXUH����� ���;;$�0DMRU�$VVHPEOLHV�/RFDWLRQ�'LDJUDP��%RWWRP�9LHZ�

REPLACEABLE MAJOR ASSEMBLIES
PARTS LOCATION DIAGRAM
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54100A Series PC Boards

D40051-3 A1 Front Panel Switch PCB Assembly
D40052-3 A2 Front Panel Interface PCB Assembly
D40036-3 A2 Front Panel Interface PCB Assembly
D40053-3 A3 Signal Channel PCB Assembly with Option 05
D40045-3 A3 Signal Channel PCB Assembly without Option 05
D35358-4 A5 YIG Driver and Signal Channel Interface PCB Assembly, 54117A, 54119A
D35358-5 A5 YIG Driver and Signal Channel Interface PCB Assembly, 54128A
D35358-6 A5 YIG Driver and Signal Channel Interface PCB Assembly, 54130A
D35358-7 A5 YIG Driver and Signal Channel Interface PCB Assembly, 54131A
D35358-8 A5 YIG Driver and Signal Channel Interface PCB Assembly, 54136A
D35358-9 A5 YIG Driver and Signal Channel Interface PCB Assembly, 54137A, 54147A
D35358-10 A5 YIG Driver and Signal Channel Interface PCB Assembly, 54107A, 54109A, 
ND37738-1 A6 Frequency Instruction and ALC PCB Assembly, 54107A
ND37738-2 A6 Frequency Instruction and ALC PCB Assembly, 54109A
ND37738-3 A6 Frequency Instruction and ALC PCB Assembly, 54111A
ND37738-4 A6 Frequency Instruction and ALC PCB Assembly, All other Models
ND41035-1 A6 Frequency Instruction and ALC PCB Assembly, 54154A, 54161A, 54163A, 54169A
ND41035-2 A6 Frequency Instruction and ALC PCB Assembly, 54177A
D40057-4 A7 CPU PCB Assembly
D40057-6 A7 CPU with Option 3 GP-IB PCB Assembly
D40057-7 A7 CPU with Option 7 DTF, Option 3 GP-IB PCB Assembly
D35066-3 A8 Graphics System Processor PCB Assembly
D40070 Power Supply Assembly, Run 4 and below, Replaced by ND40967
ND40967 Power Supply Assembly, Run 4 and below
D40066 Power Supply Assembly, Replaced by D40079
D40079 Power Supply Assembly, 54100A
B40108-3 5 Volt Power Supply Extension PCB Assembly
B40060-3 A10 Menu PCB Assembly
ND39447 A11, C35329 500 MHz Sampler/Marker Assembly
C35398 A11 500 MHz Sampler/Marker Assembly, Multiband Models, Replaced by ND26500
C35192 A12/A13 500 MHz VCO/Power Amplifier Assembly
C35396 A12/A13 500 MHz VCO/Power Amplifier Assembly, Multiband Models
C35194-7 A14 25 MHz Marker Assembly, 54128A, 54130A, 54131A, 54136A
C35194-11 A14 25 MHz Marker Assembly, 54117A, 54119A
C35397-7 A14 25 MHz Marker Assembly, 54137A, 54147A, Replaced by ND26500
ND26500 A11/A14 500/25 MHz Marker Assembly, Multiband Models
C35287-3 A17 RF Deck Distribution Panel Assembly
C35286-3 A18 Switched Filter Driver Assembly
D35430-3 A19 Multiband Controller PCB Assembly
D40049-3 A23 Multiband Controller PCB Assembly
D40049-3 A23 Multiband Controller PCB Assembly 32 GHz
D40047 Monitor Assembly
2000-612 Floppy Drive Assembly

54100A Series YIG Oscillators

C11282 8 to 12.4 GHz Oscillator
C14770-1 12.4 to 20 GHz Oscillator
C21620 2 to 20 GHz Oscillator
C22550 10 to 13 GHz Oscillator

54100A Series YIG Oscillators (Continued)

7DEOH����� ([FKDQJH�$VVHPEOLHV

MAJOR ASSEMBLIES REPLACEABLE
LOCATION DIAGRAM PARTS
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C22560 10 to 16 GHz Oscillator
C22570 2 to 8.4 GHz Oscillator
C24436 2 to 8.6 GHz Oscillator
C29963 17 to 26.5 GHz Oscillator

54100A Series RF Components

D24335 Step Attenuator 70dB, 3 GHz
4412K Step Attenuator 70dB, 20 GHz
4512K Step Attenuator 70dB, 26.5 GHz
4612K Step Attenuator 70dB, 40 GHz
D27315 Step Attenuator 90dB, 50 GHz
B35283 Output Connector Assembly 50 ohm, 3 GHz and below
B35284 Output Connector Assembly 75 ohm, 3 GHz and below
C18640-1 Output Connector Assembly "K "
C18650-1 Output Connector Assembly " N "
ND40910 Output Connector Assembly "V"
D21450 Coupler 20 GHz
D21452 Coupler 40 GHz
D28179 Coupler 50 GHz, Replaced by D28481
D28481 Coupler 50 GHz
D27063 Down Convertor Assembly 0.01 to 2 GHz
D26947 Down Convertor Assembly 0.01 to 3 GHz
D22870 Modulator Assembly, 2 to 8.5 GHz
D22880 Modulator Assembly, 8 to 12.4 GHz
D22890 Modulator Assembly, 10 to 16 GHz
D22900 Modulator Assembly, 12 to 20 GHz
D22910 Modulator Assembly, 18 to 26.5 GHz
D22040 Switched Filter Assembly, 54137A, 54147A
D23800 Switched Filter Assembly, 54117A, 54119A
D26805 Switched Filter Assembly, 54145A, 54161A, 54163A, 54169A
D26800 Switched Filter Assembly, 54177A
D25432 3 GHz Marker Package
D41075 SDM 20 to 32 GHz
D28535 SDM 20 to 40 GHz
D28185 SQM 40 to 50 GHz

7DEOH����� ([FKDQJH�$VVHPEOLHV

REPLACEABLE MAJOR ASSEMBLIES
PARTS LOCATION DIAGRAM

541XXA MM 2-7



Part Number Description

D40107 Cover, Top

D40107 Cover, Bottom

2000-633 Cover, Side ( Handle)

D40111 Cover, Side 

783-830 Handle, Side Carrying

B37056 Strap Handle

900-714 Screw, Handle, Side Carrying

B37105 End Cap (for strap handle)

551-152 Connector, Front Panel Input

2000-548 Foot, Rear, Bottom Left

2000-549 Foot, Rear, Bottom Right

2000-552 Foot, Rear, Top Left

2000-553 Foot, Rear, Top Right

2000-560 Screw, Green Head

631-16 Fuse, 4A, 3AG Slow Blow  (115 Vac Operation)

631-67 Fuse, 2A, Time Lag, 20 mm (230 Vac Operation)

533-221 Fuse Holder, 3AG Type (Used on B35375, Figure 2-3)

533-387 Fuse Holder, 3AG Type (Used on B35375, Figure 2-3)

533-240 Fuse Holder, 5 x 20 mm Type (Used with Updated Line Input, Figure 2-4)

533-386 Fuse Holder, 5 x 20 mm Type (Used with Updated Line Input, Figure 2-4)

C40217 Fan Assembly, Rear Panel 

783-841 Finger Guard, Fan (with filter, black)

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

2000-641 Knob, Data Entry

B35375 Line Module Assembly, Rear Panel (Figure 2-3)

541XXA Models Without Front Handles 

2000-546 Foot, Front, Bottom Left

2000-547 Foot, Front, Bottom Right

2000-550 Foot, Front,Top Left

2000-551 Foot, Front,Top Right

541XXA Models With Front Handles 

B37147 Upper Insert

C37170 Foot, Bottom Left

C37171 Foot, Bottom Right

D37168-3 Handle, Left

7DEOH����� 5HSODFHDEOH�&RPPRQ�3DUWV

MAJOR ASSEMBLIES REPLACEABLE
LOCATION DIAGRAM PARTS
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)LJXUH����� /LQH�9ROWDJH�0RGXOH��3DUW�1XPEHU�%�����

NOTE: USE SLOW BLO FUSES ONLY

!

220V
2.5A
110V
5A SELECT

LINE

110220

CAUTION

DO NOT OPERATE
WITH POWER CORD

UNGROUNDED

)LJXUH����� /LQH�,QSXW�&RQILJXUDWLRQ��8SGDWHG�5HDU�3DQHO

REPLACEABLE MAJOR ASSEMBLIES
PARTS LOCATION DIAGRAM
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UNITED STATES
ANRITSU COMPANY
685 Jarvis Drive
Morgan Hill, CA 95037-2809
Telephone: (408) 776-8300
FAX: 408-776-1744

ANRITSU COMPANY
10 Kingsbridge Road
Fairfield, NJ 07004
Telephone: (201) 227-8999
FAX: 201-575-0092

AUSTRALIA
ANRITSU PTY. LTD.
Unit 3, 170 Foster Road
Mt Waverley, VIC 3149
Australia
Telephone: 03-9558-8177
Fax: 03-9558-8255

BRAZIL
ANRITSU ELECTRONICA LTDA.
Praia de Botafogo, 440, Sala 2401
CEP22250-040, Rio de Janeiro, RJ, Brasil
Telephone: 021-28-69-141
Fax: 021-53-71-456

CANADA
ANRITSU INSTRUMENTS LTD.
215 Stafford Road, Unit 102
Nepean, Ontario K2H 9C1
Telephone: (613) 828-4090
FAX: (613) 828-5400

CHINA
ANRITSU BEIJING SERVICE
CENTER
Beijing Fortune Building
416W, 5 Dong San Huan Bei Lu
Chaoyang qu
Beijing 100004, China
Telephone: 010-501-7559
FAX: 010-501-7558

FRANCE
ANRITSU S.A
9 Avenue du Quebec
Zone de Courtaboeuf
91951 Les Ulis Cedex
Telephone: 016-44-66-546
FAX: 016-44-61-065

GERMANY
ANRITSU GmbH
Grafenberger Allee 54-56
D-40237 Dusseldorf
Germany
Telephone: 0211-67 97 60
FAX: 0211-68 33 53

INDIA
MEERA AGENCIES (P) LTD.
A-23 Hauz Khas
New Delhi 110 016
Telephone: 011-685-3959
FAX: 011-686-6720

ISRAEL
TECH-CENT, LTD
Haarad St. No. 7, Ramat Haahayal
Tel-Aviv 69701
Telephone: (03) 64-78-563
FAX: (03) 64-78-334

ITALY
ANRITSU Sp.A
Roma Office
Via E. Vittorini, 129
00144 Roma EUR
Telephone: (06) 50-22-666
FAX: (06) 50-22-4252

JAPAN
ANRITSU CORPORATION
1800 Onna Atsugi-shi
Kanagawa-Prf. 243 Japan
Telephone: 0462-23-1111
FAX: 0462-25-8379

KOREA
ANRITSU KOREA (AWK)
#901 Daeo Bldg. 26-5 
Yeoido Dong, Youngdeungpo
Seoul Korea 150 010
Telephone: 02-782-7156
FAX: 02-782-4590

SINGAPORE
ANRITSU (SINGAPORE) PTE LTD
3 Shenton Way #24-03
Shenton House
Singapore 0106
Telephone: 2265206
FAX: 2265207

SOUTH AFRICA
ETESCSA
1st Floor Montrose Place
Waterfall Park
Becker Road
MIDRAND
SOUTH AFRICA
Telephone: 011-315-1366
Fax: 011-315-2175

SWEDEN
ANRITSU AB
Box 247
S-127 25 Skarholmen
Telephone: (08) 74-05-840
FAX: (08) 71-09-960

TAIWAN
ANRITSU CO., LTD.
8F, No. 96, Section 3
Chien Kuo N. Road
Taipei, Taiwan, R.O.C.
Telephone: (02) 515-6050
FAX: (02) 509-5519

UNITED KINGDOM
ANRITSU LTD.
200 Capability Green
Luton, Bedfordshire
LU1 3LU, England
Telephone: 015-82-41-88-53

7DEOH����� $15,768�6HUYLFH�&HQWHUV

ANRITSU REPLACEABLE
SERVICE CENTERS PARTS
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0DQ\�RI�WKH�WURXEOHVKRRWLQJ�SURFHGXUHV�SUHVHQWHG�LQ�WKLV�FKDSWHU�UH�
TXLUH�WKH�UHPRYDO�RI�LQVWUXPHQW�FRYHUV�WR�JDLQ�DFFHVV�WR�SULQWHG�FLUFXLW
DVVHPEOLHV�DQG�RWKHU�PDMRU�DVVHPEOLHV�

:$51,1*

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

&$87,21

0DQ\�DVVHPEOLHV�LQ�WKH����;;$�FRQWDLQ�VWDWLF�VHQVL�
WLYH�FRPSRQHQWV��,PSURSHU�KDQGOLQJ�RI�WKHVH�DVVHP�
EOLHV�PD\�UHVXOW�LQ�GDPDJH�WR�WKH�DVVHPEOLHV�
$OZD\V�REVHUYH�WKH�VWDWLF�VHQVLWLYH�FRPSRQHQW�KDQ�
GOLQJ�SUHFDXWLRQV�GHVFULEHG�LQ�&KDSWHU����)LJXUH�����



Chapter 3
Troubleshoot ing

��� INTRODUCTION 7KLV�FKDSWHU�SURYLGHV�LQIRUPDWLRQ�IRU�WURXEOHVKRRWLQJ����;;$�1HWZRUN
$QDO\]HUV��7KH�WURXEOHVKRRWLQJ�RSHUDWLRQV�SUHVHQWHG�LQ�WKLV�FKDSWHU�VXS�
SRUW�IDXOW�LVRODWLRQ�GRZQ�WR�D�UHSODFHDEOH�VXEDVVHPEO\���5HPRYH�DQG�UHSODFH
SURFHGXUHV�IRU�PDMRU����;;$�DVVHPEOLHV�DUH�FRQWDLQHG�LQ�&KDSWHU����

��� RECOMMENDED TEST
EQUIPMENT

7KH�UHFRPPHQGHG�WHVW�HTXLSPHQW�IRU�WKH�WURXEOHVKRRWLQJ�RSHUDWLRQV�SUH�
VHQWHG�LQ�WKLV�FKDSWHU�LV�OLVWHG�LQ�&KDSWHU����7DEOH������SDJH������

��� ERROR
CODES/MESSAGES AND
CAUSES

7KH����;;$�RSHUDWLQJ�VRIWZDUH�LQFOXGHV�LQWHUQDO�GLDJQRVWLFV�WKDW�DUH
LQLWLDWHG�GXULQJ�SRZHU�XS�RI�WKH�XQLW��RU�ZKHQ�WKH�6(/)�7(67�NH\�LV
SUHVVHG��7KHVH�GLDJQRVWLFV�DOVR�FKHFN�IRU�IDXOW�FRQGLWLRQV�GXULQJ�QRU�
PDO�RSHUDWLRQ��$Q\�IDXOW�RU�HUURU�FRQGLWLRQV�IRXQG�DUH�UHSRUWHG�DV�GH�
VFULEHG�EHORZ��7DEOHV�����DQG������SDJHV�����DQG������OLVW�DOO�SRVVLEOH�HU�
URU�PHVVDJHV��)RU�HDFK�VSHFLILF�HUURU�PHVVDJH��WKH�WDEOH�SURYLGHV�HLWKHU
D�SRVVLEOH�FDXVH�RI�WKH�IDXOW��RU�D�UHIHUHQFH�WR�DQRWKHU�WURXEOHVKRRWLQJ
WDEOH�WKDW�FRQWDLQV�PRUH�GHWDLOHG�WURXEOHVKRRWLQJ�RSHUDWLRQV��7KHUH
DUH�IRXU�SULPDU\�W\SHV�RI�HUURU�PHVVDJHV�WKDW�DUH�UHSRUWHG�E\�WKH�GLDJ�
QRVWLFV�

3RZHU�8S�(UURUV
6HOI�7HVW�(UURUV
&DOLEUDWLRQ�(UURUV
1RUPDO�2SHUDWLRQ�(UURU�DQG�:DUQLQJ�0HVVDJHV

3RZHU�8S
(UURUV

6HULRXV�$��&HQWUDO�3URFHVVRU�3&%�PDOIXQFWLRQV�GH�
WHFWHG�GXULQJ�SRZHU�XS�ZLOO�EH�IODJJHG�E\�VRXQGLQJ
WKH�LQWHUQDO�VSHDNHU��7KH�WDEOH�DW�OHIW�OLVWV�DOO�SRVVL�
EOH�DXGLEOH�EHHSV�IRU�DVVRFLDWHG�$��&HQWUDO�3URFHV�
VRU�3&%�PDOIXQFWLRQV��)RU�DOO�RI�WKHVH�FRQGLWLRQV�
UHSODFH�WKH�$��3&%�

6HOI�7HVW
(UURUV

6HULRXV�V\VWHP�PDOIXQFWLRQV�GHWHFWHG�GXULQJ�VHOI�WHVW
ZLOO�EH�IODJJHG�E\�D�EROG�FAILED TESTS�VFUHHQ�GLV�
SOD\��6SHFLILF�IDXOW�PHVVDJHV�ZLOO�DOVR�EH�UHSRUWHG�
IRU�H[DPSOH���A5 SIGNAL CHANNEL ADC fail��7KHVH
VHOI�WHVW�IDXOW�FRQGLWLRQV�DUH�DOVR�LQGLFDWHG�E\�WKH
IODVKLQJ�RI�RQH�RU�PRUH�IURQW�SDQHO�/('�LQGLFDWRUV�
$�VSHFLILF�/('�IODVKHV�VWHDGLO\�DIWHU�FRPSOHWLRQ�RI
WKH�VHOI�WHVW�IRU�HDFK�IDXOW�GHWHFWHG��7DEOH�����VKRZV
ZKLFK�HUURU�PHVVDJH�DQG�/('�LQGLFDWRU�FRUUHVSRQG

Condition/Fault
Audible
Beeps

No Random Access
Memory (RAM)

3

CPU Error 5

Less than 640 K of RAM 6 

No Peripheral Chip/No
Serial BIOS

8

EPROM Checksum
Error

9

CMOS Checksum Error 10
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WR�HDFK�PDMRU�IDXOW�FRQGLWLRQ��1RWH�WKDW�WKH�IODVKLQJ
/('�LQGLFDWRU�SURYLGHV�H[DFWO\�WKH�VDPH�LQIRUPD�
WLRQ�DV�WKH�&57�IDLOXUH�PHVVDJH��6KRXOG�WKH�&57
IDLO��WKLV�WHFKQLTXH�FDQ�EH�XVHG�DV�D�WURXEOHVKRRWLQJ
DLG��7KH�IDXOWV�OLVWHG�LQ�7DEOH�����JHQHUDOO\�LQGLFDWH
PDOIXQFWLRQV�LQ�WKH�PDMRU�3&%�DVVHPEOLHV�RI�WKH
���;;$�

&DOLEUDWLRQ
(UURUV

$IWHU�VHOI�WHVW��DQG�SULRU�WR�VWDUWLQJ�QRUPDO�RSHUD�
WLRQ��WKH����;;$�SHUIRUPV�DQ�LQWHUQDO�IUHTXHQF\
ORFN�FDOLEUDWLRQ��7KHVH�FDOLEUDWLRQV�DUH�DOVR�SHU�
IRUPHG�SHULRGLFDOO\�GXULQJ�QRUPDO�RSHUDWLRQ��,I�D�IUH�
TXHQF\�FDOLEUDWLRQ�WHVW�IDLOV��RQH�RU�PRUH��FDOLEUDWLRQ
HUURU��PHVVDJHV�ZLOO�EH�GLVSOD\HG�DORQJ�ZLWK�WKH
FAILED TESTS�GLVSOD\��H[DPSOH��fails het band 500
miss���UHIHU�WR�7DEOHV����$�DQG����%��

&DOLEUDWLRQ�HUURU�PHVVDJHV�JHQHUDOO\�LQGLFDWH�5)
GHFN�UHODWHG�SUREOHPV��'XULQJ�QRUPDO�RSHUDWLRQ��D
IDLOHG�FDOLEUDWLRQ�LV�LQGLFDWHG�E\�D�IDLOXUH�FRGH�GLV�
SOD\HG�LQ�WKH�ORZHU�ULJKW�FRUQHU�RI�WKH�VFUHHQ�GLV�
SOD\��7KHVH�HUURU�FRGHV�DUH�OLVWHG�LQ�7DEOH�����DORQJ
ZLWK�VXJJHVWHG�UHPHGLDO�DFWLRQ�

POWER-UP AND
SELF TEST DIAGNOSTICS TROUBLESHOOTING

Condition/Fault Associated Front Panel LED Recommended Action

A2 KEYBOARD INTERFACE fail REMOTE Replace A2 PCB. Refer to PCB removal
procedures, paragraph 7-5.

A3 SIGNAL CHANNEL PRESENT
or A5 SIGNAL CHANNEL ADC fail

CALIBRATION UNCAL Replace A3 PCB, then Replace A5 PCB, as
necessary. Refer to PCB removal procedures,
paragraphs 7-3 and 7-8.

Self Test completed Display, Channel 1 and 2

7DEOH����� (UURU�0HVVDJHV�DQG�)URQW�3DQHO�/('�,QGLFDWRUV�IRU�3RZHU�8S�6HOI�7HVW�(UURUV
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A
ERROR MESSAGE HEADINGS*

B
ERROR MESSAGE TEXT*

Heading Category/Type Message Meaning

GENERAL Major errors no 500 500 MHz markers cannot be found during
GENERAL test

START-
MAIN

Calibration of START DAC (using main
coil)

500 miss 500 MHz marker missing during START-
MAIN DAC or WIDTH-MAIN DAC calibrations

ERROR Calibration of ERROR DAC (using FM
coil)

1st wrong For START-MAIN DAC or WIDTH-MAIN DAC
calibrations:  Cannot find two markers with
correct spacing in first group of three at top of
frequency range.
 
For HET BAND calibration:  Offset between
main band 500 MHz markers and HET band
25 MHz markers is out of specification.

WIDTH-
MAIN

Calibration of WIDTH DAC (using main
coil)

500 size 500 MHz markers not large enough during
START-MAIN DAC or WIDTH-MAIN DAC
calibrations

WIDTH-FM Calibration of WIDTH DAC (using FM
coil)

spacing Cannot find two markers with correct spacing
in group of three during ERROR, WIDTH-FM,
or HET BAND calibrations (using FM coil).

HET BAND Verification of Downconverter and 25
MHz Marker Box operation

Error Codes
210 to 212

This series of error codes will be displayed
after a Frequency Calibration if an error
occurs (Refer to paragraph 3-3 and Table 3-
3.). 

Error Codes
213 and
above

This series of error codes will be displayed
only during fault diagnosis in the Engineering
Mode of operation. To put 541XXA in this
mode, refer to Chapter 6, paragraph 6-4 “YIG
Driver Adjustment” procedure. After entering
into the Engineering Mode, press Data Entry
keys “4 and “1” in sequence to turn on
Calibration Error Codes. To return to normal
mode, press the Self Test key. Refer Table 3-
3 for explanations of the error codes.

* These headings and messages are displayed on the CRT Monitor. When 541XXA reverts to normal screen display, the corresponding error 
codes will be displayed in the lower right corner of the screen display. The error codes are described in Table 3-3.

7DEOH����� 'LVSOD\HG�(UURU�0HVVDJH�+HDGLQJ�DQG�0HVVDJH�7H[W�IRU�&DOLEUDWLRQ�5HODWHG�)DXOWV�DQG�(UURUV

CALIBRATION RELATED
TROUBLESHOOTING ERROR CODES
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1RUPDO�2S�
HUDWLRQ�(UURU
DQG�:DUQLQJ
0HVVDJHV

:KHQ�DQ�DEQRUPDO�FRQGLWLRQ�LV�GHWHFWHG�GXULQJ�QRU�
PDO�RSHUDWLRQ��DQ�HUURU�RU�ZDUQLQJ�PHVVDJHV�LV�GLV�
SOD\HG�LQ�WKH�PHVVDJH�ER[�ORFDWHG�LQ�WKH�ORZHU�ULJKW
FRUQHU�RI�WKH�VFUHHQ�GLVSOD\��DV�GHVFULEHG�EHORZ��,I
PRUH�WKDQ�RQH�IDXOW�LV�GHWHFWHG��WKH�KLJKHVW�SULRULW\
HUURU�PHVVDJH�ZLOO�EH�GLVSOD\HG��(UURU�PHVVDJHV
WDNH�SUHFHGHQFH�RYHU�ZDUQLQJ�PHVVDJHV�
(UURU�0HVVDJHV�¦�7KHVH�PHVVDJHV�UHSRUW�PDOIXQF�
WLRQV�WKDW�RFFXU�HLWKHU�GXULQJ�VHOI�WHVW�RU�GXULQJ�QRU�
PDO�RSHUDWLRQ��7KH\�FDQ�EH�LGHQWLILHG�E\�WKH�SUHV�
HQFH�RI�D�IDLOXUH�FRGH��H[DPSOH��500 MHz markers 201�
7DEOH�����OLVWV�WKHVH�FRGHV�DQG�VXJJHVWHG�UHPHGLHV�

:DUQLQJ�0HVVDJHV�¦�7KHVH�PHVVDJHV�UHSRUW�SURFH�
GXUDO�HUURUV��H[DPSOH��NO CAL DATA��7KH\�GR�QRW
UHSRUW�IDXOW�FRQGLWLRQV�RU�PDOIXQFWLRQV��EXW�WKH\�GR
LQGLFDWH�WKDW�DQ�LQYDOLG�RSHUDWLRQ�KDV�EHHQ�DW�
WHPSWHG��$�:DUQLQJ�PHVVDJH�FDQ�EH�GLVWLQJXLVKHG
IURP�DQ�HUURU�PHVVDJH�E\�WKH�DEVHQFH�RI�DQ�HUURU
FRGH�IROORZLQJ�WKH�PHVVDJH��5HIHU�WR�WKH����;;$�2S�
HUDWLRQ�0DQXDO�IRU�GHVFULSWLRQV�RI�ZDUQLQJ�PHVVDJHV
DQG�UHPHGLHV�

��� QUICK
TROUBLESHOOTING
GUIDES

7DEOHV�����DQG������SDJHV�����DQG�������SURYLGH�TXLFN�KHOS�IRU�WURXEOHVKRRW�
LQJ�FRPPRQ�SUREOHPV�

��� DETAILED
TROUBLESHOOTING
PROCEDURES

'HWDLOHG��VWUXFWXUHG�WH[W�SURFHGXUHV�DUH�SURYLGHG�DQG�VWDUW�RQ�SDJH������
7KHVH�SURFHGXUHV�SURYLGH�D�VWHS�E\�VWHS�PHWKRG�IRU�LVRODWLQJ�PDOIXQFWLRQV
WR�D�UHSODFHDEOH�VXEDVVHPEO\��,Q�FDVHV�ZKHUH�DQ\�RI�VHYHUDO�VXEDVVHPEOLHV
DUH�VXVSHFW��VXEDVVHPEO\�UHSODFHPHQW�LV�LQGLFDWHG��7KH�UHFRPPHQGHG�UH�
SODFHPHQW�RUGHU�LV�IRU�WKH�PRVW�OLNHO\�VXEDVVHPEOLHV�WR�EH�UHSODFHG�ILUVW�

127(
7KH������$�WKURXJK������$�DUH�ILWWHG�ZLWK�DQ�$��
$/&�IUHTXHQF\�LQVWUXFWLRQ�3&%�DQG�$���0XOWLEDQG
&RQWUROOHU�3&%��UDWKHU�WKDQ�$���DQG�$���3&%V�
:KHUHDV��WKH�3&%V�DUH�QRW�LQWHUFKDQJHDEOH��WKH�WHVW
SRLQWV�DUH�WKH�VDPH��

QUICK
TROUBLESHOOTING TABLES TROUBLESHOOTING
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Legend: lb, low band; mb, mid band; hb, high band

Calibration
Error Code

Error Description
Refer

to Page 

201 General, no 500 MHz or 75 MHz markers 3-12 

202 START DAC main band, 500 MHz or 75 MHz marker(s) missing; or, top or bottom
frequency(s) not correctly set

3-12 

203 START DAC main band, 1st MHz markers (top) wrong 3-12 

204 START DAC main band, 500 MHz or 75 MHz marker size error 3-12

205 ERROR DAC, 25 MHz marker spacing wrong 3-14 

206 WIDTH DAC main band, 500 MHz or 75 MHz marker(s) missing 3-12 

207 WIDTH DAC main band, 1st MHz markers (top) wrong 3-12

208 WIDTH DAC main band, 500 MHz or 75 MHz marker size error 3-12 

209 WIDTH DAC fm, 25 MHz marker spacing wrong 3-14 

210 HET band, 500 MHz or 75 MHz marker missing 3-12 

211 HET band, 25 MHz and 500 MHz marker spacing wrong 3-14 

212 HET band, 25 MHz marker spacing wrong 3-14 

213 Start lb, START DAC, 500 MHz or 75 MHz marker missing 3-12 

214 Start  lb, 25 MHz slow lock fail 3-14 

215 Stop  lb, WIDTH DAC, 500 MHz or 75 MHz marker missing 3-12 

216 Stop  lb, 25 MHz slow lock fail 3-14 

217 Start mb, START DAC, 500 MHz or 75 MHz marker missing 3-12 

218 Start mb, 25 MHz slow lock fail 3-14 

219 Stop mb, WIDTH DAC, 500 MHz or 75 MHz marker missing 3-12 

220 Stop mb, 25 MHz slow lock fail 3-14 

221 Start hb, START DAC, 500 MHz or 75 MHz marker missing 3-12 

222 Start hb, 25 MHz slow lock fail 3-14 

223 Stop hb, WIDTH DAC, 500 MHz or 75 MHz marker missing 3-12 

224 Stop hb, 25 MHz slow lock fail 3-14 

7DEOH����� (UURU�&RGHV�IRU�&DOLEUDWLRQ�5HODWHG�)DXOWV�(UURUV����RI���

CALIBRATION RELATED
TROUBLESHOOTING ERROR CODES
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Calibration
Error Code

Error Description
Refer

to Page 

225 lb chan1 error, multiple slow lock fail 3-16 

226 lb chan2 error, multiple slow lock fail 3-16 

227 mb chan1 error, multiple slow lock fail 3-16 

228 mb chan2 error, multiple slow lock fail 3-16 

229 hb chan1 error, multiple slow lock fail 3-16 

230 hb chan2 error, multiple slow lock fail 3-16 

231 lb chan1 error, 25 MHz slow lock fail 3-14 

232 lb chan2 error, 25 MHz slow lock fail 3-14 

233 mb chan1 error, 25 MHz slow lock fail 3-14 

234 mb chan2 error, 25 MHz slow lock fail 3-14 

235 hb chan1 error, 25 MHz slow lock fail 3-14 

236 hb chan2 error, 25 MHz slow lock fail 3-14 

237 lb mb chan1 error, 25 MHz fast lock fail 3-14 

238 lb mb chan2 error, 25 MHz fast lock fail 3-14 

239 mb chan1 error, 25 MHz fast lock fail 3-14 

240 mb chan2 error, 25 MHz fast lock fail 3-14 

241 hb chan1 error, 25 MHz fast lock fail 3-14 

242 hb chan2 error, 25 MHz fast lock fail 3-14 

243 lb chan1 error, 25 MHz ref fast lock fail 3-14 

244 lb chan2 error, 25 MHz ref fast lock fail 3-14 

245 mb chan1 error, 25 MHz ref fast lock fail 3-14 

246 mb chan2 error, 25 MHz ref fast lock fail 3-14 

247 hb chan1 error, 25 MHz ref fast lock fail 3-14 

248 hb chan2 error, 25 MHz ref fast lock fail 3-14 

Legend: lb, low band; mb, mid band; hb, high band

7DEOH����� (UURU�&RGHV�IRU�&DOLEUDWLRQ�5HODWHG�)DXOWV�(UURUV����RI���

CALIBRATION RELATED
ERROR CODES TROUBLESHOOTING
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Faulty
Possible Problem PCB/Assembly

(Listed in order of most-to-least probable)

Front panel is dead (no lights), and fan is inoperative 1. Fuse
2. Power Supply Assembly

Fan is inoperative. 1. Fan
2. Power Supply Assembly

Monitor has no display; however, fan runs and front panel
LEDs are blinking

Power Supply Assembly (The LED indicator on the power
supply motherboard will be blinking)

Monitor has no display; however, fan functions and front
panel seems normal

1. Monitor
2. A8 Graphic Processor PCB
3. Power Supply Assembly

Abnormal monitor display 1. Monitor
2. A8 Graphic Processor PCB
3. Power Supply Assembly

Unable to complete power-up routine, but fan runs 1. A7 Central Processor PCB
2.  Power Supply Assembly

Self Test error code Refer to detailed procedures on pages 3-12 through 3-16

Excessive residual FM 1. A5 YIG Driver/Signal Channel Interface PCB
2. YIG Oscillator (Full Band)
3. Down Converter Assembly (Het Band)
4.  Power Supply Assembly

Excessive harmonics See Table 3-5, RF Deck Quick Troubleshooting Guide

Abnormal output power 1. See Table 3-5, RF Deck Quick Troubleshooting Guide
2. A6/A24 ALC/Frequency Instruction PCB
3. A19/A23 Multiband Controller Assembly (Models 54137A
—54177A)

Inaccurate output frequency See Table 3-5, RF Deck Quick Troubleshooting Guide

Malfunctioning Frequency Locking System See Table 3-5, RF Deck Quick Troubleshooting Guide

Front panel keys do not respond 1. A1 Front Panel PCB or A10 Menu PCB Assembly
2. A7 Central Processor PCB

Signal channel input is unstable A3 Signal Channel PCB

Incorrect signal channel power level reading 1. A3 Signal Channel PCB
2. A5 YIG Driver/Signal Channel Interface PCB

External leveling malfunctioning A6/A24 ALC/Frequency Instruction PCB

Printer output is erratic 1. Printer malfunctioning or configuration is incorrect
2. A8 Graphic Processor PCB

7DEOH����� ���;;$�0DLQ�6\VWHP�4XLFN�7URXEOHVKRRWLQJ�*XLGH����RI���

MAIN SYSTEM QUICK
TROUBLESHOOTING TROUBLESHOOTING GUIDE
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Faulty
Possible Problem PCB/Assembly

(Listed in order of most-to-least probable)

No or low output power (Models 54107A, 54109A, 54111A) 1. Step Attenuator (if installed)
2. Down Converter
3. YIG oscillator

No or low output power (Models 54117A through 54147A) 1. Step Attenuator (if installed)
2. Control Modulator (output above 2 GHz)
3. Down Converter (output below 2 GHz)
4. Switch Filter (54137A and 54147A, only)
5. YIG oscillator

No or low output power (Models 54154A through 54177A) 1. Step Attenuator (if installed)
2. Down Converter (output below 2 GHz)
3. Switch Filter if power missing from 2 GHz to 20 GHz.
4. Switch Doubler no power from 20 GHz to 40 GHz. 
5. Switch Quadrupler no power from 40 GHz to 50 GHz.

Output power rolls off at low-end frequency 1. Step Attenuator (if installed)
2. Down Converter 

Inaccurate attenuation Step Attenuator (if installed)

Unleveled LED blinking or lit constantly
  All models, except 54107A, 54109A, and 54111A

  Models 54107A, 54109A, 54111A

1. Directional Coupler (output above 2 GHz)
2. Control Modulator  or Switch Filter for 54137A and
    54147A (output above 2 GHz) 
3. Down Converter (output below 2 GHz)
4. YIG oscillator

Down Converter

Inaccurate output frequency
  All models, except 54107A, 54109A, and 54111A

  Models 54107A, 54109A, 54111A

1. Switch Filter (above 2 GHz) (54137A and 54147A)
2. Control Modulator (output above 2 GHz) 
3. Down Converter (output below 2 GHz)

Down Converter

Excessive harmonics
  All models, except 54107A, 54109A, and 54111A

  Models 54107A, 54109A, 54111A

1. Switch Filter (output above 2 GHz)
2. Down Converter (output below 2 GHz)
3. YIG oscillator

Down Converter

7DEOH����� 5)�'HFN�4XLFN�7URXEOHVKRRWLQJ�*XLGH����RI���

RF DECK QUICK
TROUBLESHOOTING GUIDE TROUBLESHOOTING
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Faulty
Possible Problem PCB/Assembly

(Listed in order of most-to-least probable)

No frequency calibration marker
  All models, except 54107A, 54109A, and 54111A

  Models 54107A, 54109A, 54111A

1. Control Modulator
2. 500 MHz VCO/Power Amplifier
3. YIG oscillator

1. Down Converter
2. Marker Module Assembly
3. YIG oscillator

25 MHz Marker missing
  All models, except 54107A, 54109A, and 54111A

  Models 54107A, 54109A, 54111A

1. 25 MHz Marker module (above 2 GHz)
2. 500 MHz Marker module (above 2 GHz)
3. 500 MHz VCO/Power Amplifier (above 2 GHz)
4. Marker Module Assembly (below 2 GHz)

1. Down Converter
2. Marker Module Assembly

500 MHz Marker missing 1. 500 MHz Marker module 
2. 500 MHz VCO/Power Amplifier 

75 MHz Marker missing 1. Down Converter
2. Marker Module Assembly

7DEOH����� 5)�'HFN�4XLFN�7URXEOHVKRRWLQJ�*XLGH����RI���

RF DECK QUICK
TROUBLESHOOTING TROUBLESHOOTING GUIDE
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Error Messages 201, 202, 203, 204, 206, 207, 208, 210, 213, 215, 217, 219, 221, or 223

)RU�0RGHOV������$�������$��RU������$�

7KH�5)�GHFN�FRPSRQHQWV�OLVWHG�EHORZ��LI�IDXOW\��FDQ�FDXVH�WKH����;;$�WR�GLVSOD\�WKH�(UURU�0HVVDJHV�OLVWHG
DERYH�

• 'RZQ�&RQYHUWHU�

• 0DUNHU�0RGXOH�$VVHPEO\�

7URXEOHVKRRWLQJ�3URFHGXUH

6WHS��� 5HVHW�XQLW�WR�IDFWRU\�GHIDXOW�VHWXS���'HIDXOW�SRZHU�OHYHO�LV�VKRZQ�EHORZ��

6WHS��� 8VH�D�GHWHFWRU�WR�FKHFN�WKH�5)�RXWSXW�SRZHU�OHYHO�RI�WKH����;;$�

6WHS��� ,I�RXWSXW�OHYHO�LV�LQFRUUHFW�RU�WKH�XQOHYHOHG�/('�LV�IODVKLQJ�RU�OLW�FRQVWDQWO\��UHSODFH�'RZQ
&RQYHUWHU�DQG�SHUIRUP�<,*�'ULYHU�DGMXVWPHQW�SURFHGXUH��&KDSWHU����SDUDJUDSK������DQG
$/&�DGMXVWPHQW�SURFHGXUH��&KDSWHU����SDUDJUDSKV������RU�������

6WHS��� ,I�RXWSXW�OHYHO�LV�FRUUHFW��UHSODFH�0DUNHU�PRGXOH�$VVHPEO\��&KDSWHU����SDUDJUDSK�����
WKURXJK������DV�DSSURSULDWH�IRU�PRGHO��

6WHS��� ,I�WKH�IDXOW�FRQGLWLRQ�VWLOO�H[LVWV��FDOO�&XVWRPHU�6HUYLFH�IRU�DVVLVWDQFH�

Model Without Attenuator With Attenuator

54107A, 54109A, 54111A–50Ω output +12 dBm +10 dBm

54107A, 54109A, 54111A–75Ω output +10 dBm +8 dBm

54117A, 54119A, 54128A, 54130A,
54131A, 54136A, 54137A, 54147A

+10 dBm +7 dBm

54154A, 54161A, 54163A, 54169A, +4 +1

54177A +1 –2

DETAILED TROUBLE-
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)RU�0RGHOV������$�WKURXJK������$�

7KH�5)�GHFN�FRPSRQHQWV�OLVWHG�EHORZ��LI�IDXOW\��FDQ�FDXVH�WKH����;;$�WR�GLVSOD\�WKH�(UURU�0HVVDJHV�OLVWHG
DERYH�

• ���0+]�9&2�3$�0RGXOH�$VVHPEO\

• ���0+]�,)�0RGXOH

• &RQWURO�0RGXODWRU

• 6ZLWFKHG�)LOWHU�0RGXOH��IRU������$�WKURXJK������$�

7URXEOHVKRRWLQJ�3URFHGXUH

6WHS��� 5HVHW����;;$�WR�IDFWRU\�GHIDXOW�VHWXS���6HH�WDEOH�IRU�6WHS���RQ�SDJH�������

6WHS��� 8VH�D�GHWHFWRU�WR�FKHFN�WKH�5)�RXWSXW�SRZHU�OHYHO�RI�WKH����;;$�

6WHS��� ,I�RXWSXW�OHYHO�LV�LQFRUUHFW��UHSODFH�&RQWURO�0RGXODWRU�RU�6ZLWFKHG�)LOWHU�0RGXOH��IRU������$
WKURXJK������$���&KDSWHU����SDUDJUDSK�������������RU���������DQG�SHUIRUP�0DUNHU�$GMXVW�
PHQW�SURFHGXUH��&KDSWHU����SDUDJUDSK������

6WHS��� ,I�RXWSXW�OHYHO�LV�FRUUHFW��SHUIRUP�0DUNHU�$GMXVWPHQW�SURFHGXUH��&KDSWHU����SDUDJUDSK������

6WHS��� ,I�SUHYLRXV�VWHSV�GR�QRW�FRUUHFW�WKH�IDXOW�FRQGLWLRQ��UHSODFH�����0+]�,)�0RGXOH��&KDSWHU���
SDUDJUDSK������WKURXJK������DV�DSSURSULDWH�IRU�PRGHO��DQG�SHUIRUP�PDUNHU�DGMXVWPHQW�SURFH�
GXUH��&KDSWHU����SDUDJUDSK������

127(�
)RU������$�WKURXJK������$��WKH�����0+]�,)�0RGXOH�UHSODFHPHQW�NLW�DOVR�LQ�
FOXGHV�WKH����0+]�,)�0RGXOH�

6WHS��� ,I�SUHYLRXV�VWHSV�GR�QRW�FRUUHFW�WKH�IDXOW�FRQGLWLRQ��UHSODFH�����0+]�9&2�3$�0RGXOH�$VVHP�
EO\���&KDSWHU����SDUDJUDSK������WKURXJK������DV�DSSURSULDWH�IRU�PRGHO���DQG�SHUIRUP�PDUNHU
DGMXVWPHQW�SURFHGXUH��&KDSWHU����SDUDJUDSK������

6WHS��� ,I�WKH�IDXOW�FRQGLWLRQ�VWLOO�H[LVWV��FDOO�&XVWRPHU�6HUYLFH�IRU�DVVLVWDQFH�

DETAILED TROUBLE-
TROUBLESHOOTING SHOOTING PROCEDURES
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Error Messages 205, 209, 211, 212, 214, 216, 218, 220, 222, 224, or 231 through 248

)RU�0RGHOV������$�������$��RU������$�

7KH�5)�GHFN�FRPSRQHQWV�OLVWHG�EHORZ��LI�IDXOW\��FDQ�FDXVH�WKH����;;$�WR�GLVSOD\�WKH�(UURU�0HVVDJHV�OLVWHG
DERYH�

• 'RZQ�&RQYHUWHU�

• 0DUNHU�0RGXOH�$VVHPEO\�

7URXEOHVKRRWLQJ�3URFHGXUH

6WHS��� 5HVHW����;;$�WR�IDFWRU\�GHIDXOW�VHWXS�

6WHS��� 6HW�WKH����;;$�WR�RSHUDWH�LQ�6HUYLFH�PRGH�DV�IROORZV��3UHVV�WKH�Self Test NH\��ZKHQ�WKH
Channel  Display On/Off /('ªV�IODVK�GXULQJ�VHOI�WHVW��VHTXHQWLDOO\�SUHVV�WKH�Frequency, Mark-
ers DQG�Leveling NH\V�

6WHS��� 3UHVV�WKH�Data Entry ����NH\�WR�VHOHFW��GLDJQRVWLF�PDUNHUV��VHTXHQFH�

6WHS��� 3UHVV�WKH�Data Entry�����WR�DFWLYDWH�WKH�PDUNHU�GLVSOD\�

6WHS��� 3UHVV�Self Test�NH\��ZKLFK�ZLOO�QRUPDOL]H�WKH����;;$�GLVSOD\��7KH�GLVSOD\�VKRXOG�EH�D�IODW
OLQH�ZLWK�ZLGH�DQG�QDUURZ�SLSV���,I�WKH����;;$�IDLOV�VHOI�WHVW��SUHVV�Select�NH\�WR�REWDLQ�D
PHDVXUHPHQW�GLVSOD\��

6WHS��� 3UHVV�WKH�Frequency DQG Select�NH\V�WR�GLVSOD\�WKH�&(17(5�:,'7+�PHQX�

6WHS��� 6HW�&(17(5�IUHTXHQF\�WR�PLG�EDQG�DQG�:,'7+�WR�����0+]

6WHS��� 9HULI\�DOO�PDUNHUV�DUH�HTXDOO\�VSDFHG��FKDQJH�&(17(5�IUHTXHQF\�LI�QHFHVVDU\��,I�DQ\
PDUNHU�LV�PLVVLQJ��UHSODFH�DSSURSULDWH����0+]�RU�����0+]�0DUNHU�0RGXOH��&KDSWHU����SDUD�
JUDSK������WKURXJK������DV�DSSURSULDWH�IRU�PRGHO��

6WHS��� ,I�SUHYLRXV�VWHS�GRHV�QRW�FRUUHFW�WKH�IDXOW�FRQGLWLRQ��UHSODFH�'RZQ�&RQYHUWHU�DQG�SHUIRUP
<,*�'ULYHU�DGMXVWPHQW�SURFHGXUH��&KDSWHU����SDUDJUDSK������DQG�$/&�DGMXVWPHQW�SURFHGXUH
�&KDSWHU����SDUDJUDSKV������RU�������DV�DSSURSULDWH��

54117A

1:   NO CAL
    DATA

FREQUENCY
MENU

PRESS SELECT
FOR

START/STOP

CENTER
 2.500 GHz
WIDTH
  0.0500 GHz

CENTER:   2.5000 GHz WIDTH:  0.5000 GHz
100 MHz/DIV

401 pts LEVEL:  +9.0 dBm

1: TRANSMSSN (A)
2: OFF

  0.1 dB/DIV OFFSET  -59.6 dB

1

DETAILED TROUBLE-
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6WHS���� ,I�WKH�IDXOW�FRQGLWLRQ�VWLOO�H[LVWV��FDOO�&XVWRPHU�6HUYLFH�IRU�DVVLVWDQFH�

)RU������$�WKURXJK������$�

7KH�5)�GHFN�FRPSRQHQWV�OLVWHG�EHORZ��LI�IDXOW\��FDQ�FDXVH�WKH����;;$�WR�GLVSOD\�WKH�(UURU�0HVVDJHV�OLVWHG
DERYH�

• ���0+]�,)�0RGXOH�

• ����0+]�9&2�3$�0RGXOH�$VVHPEO\�

• ����0+]�,)�0RGXOH�

• 0DUNHU�0RGXOH�$VVHPEO\��)RU������$�DQG������$�RQO\��

• )UHTXHQF\�&RQYHUWHU��)RU������$�DQG������$�RQO\��

7URXEOHVKRRWLQJ�3URFHGXUH

)RU������$�WKURXJK������$�������$�������$�

6WHS��� 3HUIRUP�0DUNHU�$GMXVWPHQW�SURFHGXUH��&KDSWHU����SDUDJUDSK������

6WHS��� ,I�DQ\����0+]�PDUNHU�LV�PLVVLQJ�RU�VSXULRXV�PDUNHUV�DUH�SUHVHQWHG��UHSODFH����0+]�,)�0RG�
XOH�DQG�UHSHDW�6WHS���

6WHS��� ,I�SUHYLRXV�VWHS�GRHV�QRW�FRUUHFW�WKH�IDXOW�FRQGLWLRQ��UHSODFH�����0+]�9&2�3$�0RGXOH�$VVHP�
EO\��&KDSWHU����SDUDJUDSK������WKURXJK������DV�DSSURSULDWH�IRU�PRGHO���DQG�UHSHDW�6WHS���

6WHS��� ,I�WKH�IDXOW�FRQGLWLRQ�VWLOO�H[LVWV��FDOO�&XVWRPHU�6HUYLFH�IRU�DVVLVWDQFH�

)RU������$�������$�������$�������$�������$�

7URXEOHVKRRWLQJ�3URFHGXUH

6WHS��� ,I�IDXOW�FRQGLWLRQ�RFFXUV�DERYH���*+]��IROORZ�VWHSV�����RI�WURXEOHVKRRWLQJ�SURFHGXUH�IRU
�����$�WKURXJK������$�������$�������$�

6WHS��� ,I�IDXOW�FRQGLWLRQ�RFFXUV�EHORZ���*+]��SHUIRUP�+HWHURG\QH�%DQG����0+]�PDUNHU�YHULILFDWLRQ
�&KDSWHU����SDUDJUDSK������DQG�IROORZ�VWHSV���DQG���RI�WURXEOHVKRRWLQJ�SURFHGXUH�IRU������$�
�����$��RU������$�

DETAILED TROUBLE-
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Error Messages 225 through 230

7URXEOHVKRRWLQJ�3URFHGXUH

6WHS��� 3HUIRUP�0DUNHU�$GMXVWPHQW�SURFHGXUH��&KDSWHU����SDUDJUDSK������

6WHS��� ,I�WKH�IDXOW�FRQGLWLRQ�VWLOO�H[LVWV��FDOO�&XVWRPHU�6HUYLFH�IRU�DVVLVWDQFH�

DETAILED TROUBLE-
SHOOTING PROCEDURES TROUBLESHOOTING
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RF Deck Problems

6RPH�IDXOW�FRQGLWLRQV�RI�WKH�5)�'HFN�DUH�QRW�UHSRUWHG�E\�WKH�GLDJQRVWLF��WKHUHIRUH��QR�(UURU�0HVVDJH�LV�GLV�
SOD\HG�DIWHU�VHOI�WHVW�DQG�GXULQJ�QRUPDO�RSHUDWLRQ��7KHVH�XQUHSRUWHG�IDXOW�FRQGLWLRQV�DUH�

• 3RZHU�RXWSXW�SUREOHP�

• $XWR�/HYHO�&RQWURO�SUREOHP�

• +DUPRQLFV�DQG�6SXULRXV�SUREOHP�

• <,*�2VFLOODWRU�SUREOHP�

• 5HVLGXDO�)0�SUREOHP�

127(
0RGHOV������$�WKURXJK������$�DUH�HVVHQWLDOO\�WKH�VDPH�DV�D������$�ZLWK
IUHTXHQF\�GRXEOLQJ�DQG�TXDGUXSOLQJ�PLFURZDYH�FRPSRQHQWV�DGGHG�WR�JHQHU�
DWH�WKH�KLJKHU�IUHTXHQFLHV��7KH�GRXEOHU�SURGXFHV�IUHTXHQFLHV�EHWZHHQ����DQG
���*+]��7KH�4XDGUXSOHU�SURGXFHV�IUHTXHQFLHV�EHWZHHQ����DQG����*+]��,I�PL�
FURZDYH�SRZHU�LV�QRW�SUHVHQW�LQ�WKHVH�XSSHU�EDQGV�EXW�LV�SUHVHQW�EHORZ���
*+]��WKH�UHODYHQW�KLJK�IUHTXHQF\�FRPSRQHQW�RU�LWªV�SRZHU�VXSSO\�PD\�EH�GH�
IHFWLYH��7KH�LV�D�VHSDUDWH�DGGLWLRQDO�SRZHU�VXSSO\�XQLW��368��WKDW�LV�PRXQWHG
RQ�WKH�UHDU�SDQHO��,W�SURGXFHV����9�DQG���9�ZKLFK�DUH�RQO\�XVHG�E\�WKH�KLJK
IUHTXHQF\�5)�FRPSRQHQWV��6HH�3RZHU�6XSSO\�IDXOW�ILQGLQJ�IRU�PRUH�LQIRUPD�
WLRQ��

DETAILED TROUBLE-
TROUBLESHOOTING SHOOTING PROCEDURES
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Output Power Problems

6\PSWRPV�

• 2XWSXW�SRZHU�OHYHO�KDV�LQDFFXUDWH�DWWHQXDWLRQ�

• 2XWSXW�SRZHU�OHYHO�UROOV�RII�DW�ORZ�IUHTXHQF\�

• 2XWSXW�SRZHU�LV�ORZHU�WKDQ�H[SHFWHG�

• 1R�RXWSXW�SRZHU�LQ�+HWHURG\QH�RU�0LFURZDYH�EDQGV�

7URXEOHVKRRWLQJ�3URFHGXUH

6WHS��� 5HVHW����;;$�WR�IDFWRU\�GHIDXOW�VHWXS�

6WHS��� 6HW�&KDQQHO���WR�PHDVXUH�32:(5�RQ�&KDQQHO�$��DQG�WXUQ�&KDQQHO���RII��

6WHS��� &RQQHFW�D�6HULHV�����RU������5)�GHWHFWRU�EHWZHHQ�WKH�5)�2XWSXW�DQG�,QSXW�$�FRQQHFWRUV�

6WHS��� )RU�+HWHURG\QH�%DQG������¥��*+]��SRZHU�ORVV��YHULI\�VLJQDO�DQG�ELDV�YROWDJH�WR�'RZQ�&RQ�
YHUWHU��EHORZ��

6WHS��� )RU�0LFURZDYH�%DQGV�SRZHU�ORVV��YHULI\�VLJQDO�DQG�ELDV�YROWDJH�WR�&RQWURO�0RGXODWRU��EHORZ��

6WHS��� ,I�VLJQDO�LV�FRUUHFW��UHSODFH�'RZQ�&RQYHUWHU�RU�&RQWURO�0RGXODWRU��DV�DSSURSULDWH��&KDSWHU���
SDUDJUDSK������WKURXJK������DV�DSSURSULDWH�IRU�PRGHO���,I�VLJQDO�LV�LQFRUUHFW��UHSODFH�$��3&%
�&KDSWHU����SDUDJUDSK������

6WHS��� 9DU\�WKH�SRZHU�OHYHO�VHWWLQJ�LQ����G%�VWHS�DQG�YHULI\�WKDW�WKH�RXWSXW�SRZHU�OHYHO�FKDQJHV�

Control Signal Location Value*

Mod Control A6 PCB, TP16 Approx.  +14V to  –4V  (pulse chain)

Mod Bias A6 PCB, TP17 Approx.  +14V to –14V  (pulse chain)

∗ All values  ±0.5V

Control Signal Location Value*

Mod Control A6 PCB, TP18 Approx.  +14V to –4 V  (pulse chain)

Mod Bias A6 PCB, TP19 Approx.  +14V to –14V  (pulse chain)

∗ All values  ±0.5V

DETAILED TROUBLE-
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6WHS��� ,I�DQ\�RXWSXW�SRZHU�OHYHO�UROOV�RII�DW�ORZ�IUHTXHQF\��UHSODFH�WKH�6WHS�$WWHQXDWRU�DVVHPEO\�
�&KDSWHU����SDUDJUDSK������WKURXJK������DV�DSSURSULDWH�IRU�PRGHO��

6WHS��� ,I�DQ\�RXWSXW�SRZHU�OHYHO�LV�LQFRUUHFW��YHULI\�WKH�GULYH�VLJQDOV�IRU�HDFK�DWWHQXDWRU�VWHS��77/
OHYHOV�VKRXOG�EH�DV�VKRZQ�LQ�7DEOH�����RU������DV�DSSURSULDWH�IRU�PRGHO�

6WHS���� ,I�DQ\�GULYH�VLJQDO�LV�LQFRUUHFW��UHSODFH�WKH�$��&HQWURO�3URFHVVRU�3&%��&KDSWHU����SDUDJUDSK
�����

6WHS���� ,I�GULYH�VLJQDOV�DUH�FRUUHFW��UHSODFH�VWHS�DWWHQXDWRU�DVVHPEO\�

A4 Motherboard
Connector J6 Pin No.

Attenuator Step*

0 10 20 30 40 50 60 70

1 Not used

2 H H H H L L L L

3 & 4 Not used

5 H H H H H H L L

6 H H H H H H H H

7 & 8 Not used

9 H L H L H L H L

10 H H L L L L L L

11 thru 14 Not used

∗ To set 541XXA to desired attenuator step, set RF output level to same value as step; e.g., 0 dBm for step 0, –10 dBm for step 10… etc.
H = approx 24V
L = approx  0V

7DEOH����� 6WHS�$WWHQXDWRU�'ULYH�6LJQDOV�IRU�5)�%DQG�0RGHOV������$�������$��DQG������$

DETAILED TROUBLE-
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A4 Motherboard
Connector J6 Pin No.

Attenuator Step

0 10 20 30 40 50 60 70

1 Not used

2 H L H L H L H L

3 L L L L H H H H

4 Not used

5 H H L L H H L L

6 H H H H H H H H

7 & 8 Not used

9 H H H H L L L L

10 Not used

11 L L H H L L H H

12 Not used

13 L H L H L H L H

∗ To set 541XXA to desired attenuator step, set RF output level to same value as step; e.g., 0 dBm for step 0, –10 dBm for step 10… etc.
H = approx 24V
L = approx  0V

7DEOH����� 6WHS�$WWHQXDWRU�'ULYH�6LJQDOV�IRU�0LFURZDYH�%DQG�0RGHOV������$�WKURXJK������$

DETAILED TROUBLE-
SHOOTING PROCEDURES TROUBLESHOOTING
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Auto Level Control Problem

6\PSWRPV��

• /HYHOHG�/('�LV�IODVKLQJ�RU�OLW�FRQVWDQWO\�DERYH���*+]�

• 2XWSXW�SRZHU�OHYHO�GLVSOD\V�FOLSSLQJ�FKDUDFWHULVWLF�

)RU������$�������$��RU������$�DQG������$�������$�������$�������$�������$�EHORZ���*+]�

7URXEOHVKRRWLQJ�3URFHGXUHV

6WHS��� 5HVHW����;;$�WR�IDFWRU\�GHIDXOW�VHWXS�

6WHS��� 6HW�RXWSXW�SRZHU�WR���G%�DERYH�IDFWRU\�GHIDXOW�VHWWLQJ��EHORZ��

6WHS��� 6HW�&KDQQHO���WR�PHDVXUH�32:(5�DQG�WXUQ�&KDQQHO���RII�

6WHS��� 8VH�D�GHWHFWRU�WR�PHDVXUH�WKH�SRZHU�RXW�DW�WKH�IURQW�SDQHO�DQG�SUHVV�Auto Scale�NH\�

6WHS��� ,I�WKHUH�LV�FOLSSLQJ�VKRZLQJ�RQ�WKH�GLVSOD\�DQG�/HYHOHG�/('�LV�IODVKLQJ�RU�OLW�FRQVWDQWO\��SHU�
IRUP�$/&�DGMXVWPHQW��&KDSWHU����SDUDJUDSK������RU�����GHSHQGLQJ�RQ�PRGHO��

6WHS��� ,I�SUHYLRXV�VWHS�GRHV�QRW�FRUUHFW�WKH�IDXOW�FRQGLWLRQ��UHSODFH�'RZQ�&RQYHUWHU��&KDSWHU����SDUD�
JUDSK������WKURXJK������DV�DSSURSULDWH�IRU�PRGHO���DQG�SHUIRUP�$/&�DGMXVWPHQW��&KDSWHU���
SDUDJUDSK������

6WHS��� ,I�SUHYLRXV�VWHS�GRHV�QRW�FRUUHFW�WKH�IDXOW�FRQGLWLRQ��UHSODFH�$��$/&�3&%��&KDSWHU����SDUD�
JUDSK�������DQG�SHUIRUP�$/&�DGMXVWPHQW�

)RU������$�WKURXJK������$�

7URXEOHVKRRWLQJ�3URFHGXUHV

6WHS��� 5HVHW����;;$�WR�IDFWRU\�GHIDXOW�VHWXS�

6WHS��� 6HW�RXWSXW�SRZHU�WR���G%�DERYH�IDFWRU\�GHIDXOW�VHWWLQJ�

Model Without Attenuator With Attenuator

54107A, 54109A. 54111A 50Ω output +14 dBm +12 dBm

54107A, 54109A. 54111A 75Ω output +12 dBm +10 dBm

54117A, 54119A, 54128A, 54130A,
54131A, 54136A, 54137A, 54147A

+10 dBm +7 dBm

54154A, 54161A, 54163A, 54169A, +4 +1

54177A +1 –2
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6WHS��� 6HW�&KDQQHO���WR�PHDVXUH�32:(5�DQG�WXUQ�&KDQQHO���RII�

6WHS��� 8VH�D�GHWHFWRU�WR�PHDVXUH�WKH�SRZHU�RXW�DW�WKH�IURQW�SDQHO�DQG�SUHVV�$XWR�6FDOH�

6WHS��� ,I�WKH�GLVSOD\�LV�FOLSSHG�DQG�WKH�/HYHOHG�/('�LV�IODVKLQJ�RU�OLW�FRQVWDQWO\�DERYH��*+]���SHU�
IRUP�$/&�DGMXVWPHQW�

6WHS��� ,I�SUHYLRXV�VWHS�GRHV�QRW�FRUUHFW�WKH�IDXOW�FRQGLWLRQ��UHSODFH�'LUHFWLRQDO�&RXSOHU��&KDSWHU���
SDUDJUDSK������WKURXJK������DV�DSSURSULDWH�IRU�PRGHO���DQG�SHUIRUP�$/&�DGMXVWPHQW�

6WHS��� ,I�SUHYLRXV�VWHS�GRHV�QRW�FRUUHFW�WKH�IDXOW�FRQGLWLRQ��UHSODFH�$��$/&�3&%��&KDSWHU����SDUD�
JUDSK�������DQG�SHUIRUP�$/&�DGMXVWPHQW�

DETAILED TROUBLE-
SHOOTING PROCEDURES TROUBLESHOOTING

3-22 541XXA MM



Harmonics and Spurious Problems

6\PSWRPV��

• ([FHVVLYH�+DUPRQLFV�DQG�6SXULRXV�

)RU������$�������$��RU������$�

7URXEOHVKRRWLQJ�3URFHGXUHV

6WHS��� 5HSODFH�$��<,*�'ULYHU�3&%��&KDSWHU����SDUDJUDSK������DQG�SHUIRUP�<,*�'ULYHU�DGMXVWPHQW
SURFHGXUH��&KDSWHU����SDUDJUDSK������

6WHS��� ,I�SUHYLRXV�VWHS�GRHV�QRW�FRUUHFW�WKH�IDXOW�FRQGLWLRQ��UHSODFH�'RZQ�&RQYHUWHU��&KDSWHU����SDUD�
JUDSK������WKURXJK������DV�DSSURSULDWH�IRU�PRGHO���DQG�SHUIRUP�SHUIRUP�<,*�'ULYHU�DGMXVW�
PHQW�SURFHGXUH��&KDSWHU����SDUDJUDSK������DQG�$/&�DGMXVWPHQW�SURFHGXUH��&KDSWHU����SDUD�
JUDSKV������RU�������DV�DSSURSULDWH��

6WHS��� ,I�WKH�IDXOW�FRQGLWLRQ�VWLOO�H[LVWV��FDOO�&XVWRPHU�6HUYLFH�IRU�DVVLVWDQFH�

)RU������$�WKURXJK������$�

7URXEOHVKRRWLQJ�3URFHGXUHV

6WHS��� 5HSODFH�$��<,*�'ULYHU�3&%�DQG�SHUIRUP�<,*�'ULYHU�DGMXVWPHQW�SURFHGXUH��&KDSWHU����SDUD�
JUDSK������

6WHS��� ,I�WKH�IDXOW�FRQGLWLRQ�VWLOO�H[LVWV��FDOO�&XVWRPHU�6HUYLFH�IRU�DVVLVWDQFH�

)RU������$�������$�WKURXJK������$�

7URXEOHVKRRWLQJ�3URFHGXUHV

6WHS��� 5HSODFH�$��<,*�'ULYHU�3&%�DQG�SHUIRUP�<,*�'ULYHU�DGMXVWPHQW�SURFHGXUH�

6WHS��� ,I�SUHYLRXV�VWHS�GRHV�QRW�FRUUHFW�WKH�IDXOW�FRQGLWLRQ��UHSODFH�6ZLWFK�)LOWHU�0RGXOH�$VVHPEO\
�&KDSWHU����SDUDJUDSK������WKURXJK������DV�DSSURSULDWH�IRU�PRGHO��

6WHS��� ,I�WKH�IDXOW�FRQGLWLRQ�VWLOO�H[LVWV��FDOO�&XVWRPHU�6HUYLFH�IRU�DVVLVWDQFH�

DETAILED TROUBLE-
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541XXA MM 3-23



YIG Oscillator Problems

6\PSWRPV��

• /RZ�RXWSXW�SRZHU�OHYHO�

7URXEOHVKRRWLQJ�SURFHGXUH

6WHS��� 5HVHW����;;$�WR�IDFWRU\�GHIDXOW�VHWXS��)RU������$�������$�������$�������$�������$��VHW
VWDUW�IUHTXHQF\�WR���*+]�

6WHS��� 'LVFRQQHFW�<,*�RXWSXW�FDEOH�IURP�<,*�2VFLOODWRU�RXWSXW�

6WHS��� 8VH�D�GHWHFWRU�WR�PHDVXUH�WKH�<,*�2VFLOODWRU�SRZHU�RXWSXW�

6WHS��� 9HULI\�WKH�PLQLPXP�SRZHU�RXWSXW�RI�WKH�<,*�2VFLOODWRU��7KH�PLQLPXP�SRZHU�OHYHO�VKRXOG�EH
DV�VKRZQ�LQ�&KDSWHU����)LJXUHV������WKURXJK������

6WHS��� ,I�RXWSXW�SRZHU�LV�ORZHU�WKDQ�WKH�H[SHFWHG�SRZHU�OHYHO��PHDVXUH�WKH�VLJQDO�DQG�ELDV�YROWDJHV
WR�WKH�<,*��2VFLOODWRU��9ROWDJHV�VKRXOG�EH�DV�VKRZQ�EHORZ�IRU�WKH�WZR�GLIIHUHQW�W\SH�<,*�RVFLO�
ODWRUV�

&$87,21

,W�LV�GDQJHURXV�WR�PHDVXUH�YROWDJHV�GLUHFWO\�RQ�WKH�<,*�FRQQHFWRU�3&%��:H�UH�
FRPPQHG�WKDW�7HVW�SRLQWV�EH�XVHG�ZKHUH�SRVVLEOH�

Control Signal Location Value*

+15V Bias YIG Assembly Connector +15V

–5V Bias YIG Assembly Connector –5V

FM Coil Signal** A5 PCB, TP1  (reference TP2) –10V to +10V

Main Coil Tuning Ramp A5 PCB, TP5  (reference TP4) 0V to +10V

∗ All values  ±0.5V, unless noted.
∗∗ Set WIDTH to <40 MHz.

<,*�2VFLOODWRU��QRW���WR����*+]

DETAILED TROUBLE-
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6WHS��� ,I�WKH�YROWDJHV�DUH�FRUUHFW��UHSODFH�<,*�2VFLOODWRU��&KDSWHU����SDUDJUDSK������WKURXJK������DV
DSSURSULDWH�IRU�PRGHO��

6WHS��� ,I�WKH�YROWDJHV�DUH�LQFRUUHFW��UHSODFH�$��3&%���&KDSWHU����SDUDJUDSK������

Residual FM Problems

6\PSWRPV��

• ([FHVVLYH�UHVLGXDO�)0�

7URXEOHVKRRWLQJ�3URFHGXUH

6WHS��� 5HSODFH�$��3&%��&KDSWHU����SDUDJUDSK������

6WHS��� ,I�SUHYLRXV�VWHS�GRHV�QRW�FRUUHFW�WKH�IDXOW�FRQGLWLRQ��UHSODFH�<,*�2VFLOODWRU��&KDSWHU����SDUD�
JUDSK������WKURXJK������DV�DSSURSULDWH�IRU�PRGHO��

6WHS��� ,I�WKH�IDXOW�FRQGLWLRQ�VWLOO�H[LVWV��FDOO�&XVWRPHU�6HUYLFH�IRU�DVVLVWDQFH�

Control        Location  Value

+15V Bias  A4/J3 Pins 4 & 3 (Ground)  +15V ±1.0V

–5V Bias A4/J3 Pins 1 & 3 (Ground)   –5V ±0.5V

+22V Heater  A4/J3 Pins 2 & 3  (Ground)  +22V ±2.0V

+8V 2-8.4GHz   A19/A23 TP 7 & 5 (Ground)   +8V ±0.16V

+8V 8.4-20GHz A19/A23 TP 8 & 5 (Ground)   +8V ±0.16V

+6V Bias    A19/A23 TP 10 & 5 (Ground)   +6V ±0.06V

FM Coil Signal** A5 PCB, TP1  (reference TP2) –10V to +10V

Main Coil Tuning Ramp A5 PCB, TP5  (reference TP4) 0V to +10V

��WR����*+]�<,*�2VFLOODWRU
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CRT Monitor Problems

6\PSWRPV��

• 'LVWRUWHG�GLVSOD\

• 1R�GLVSOD\

7URXEOHVKRRWLQJ�SURFHGXUHV

6WHS��� 0HDVXUH����9�SRZHU�VXSSO\�YROWDJH�DFURVV�SLQV����DQG����RI�$�-����)RU�ORFDWLRQ��UHIHU�WR�7D�
EOH�����DQG��DVVRFLDWHG�ILJXUH�RQ�SDJH�������

6WHS��� ,I����9�LV�QRW�SUHVHQW��UHIHU�WR�WKH�WURXEOHVKRRWLQJ�SURFHGXUH�IRU�D�3RZHU�6XSSO\�SUREOHP�

6WHS��� ,I����9�LV�SUHVHQW��HLWKHU�SHUIRUP�WKH�&57�DGMXVWPHQW�SURFHGXUHV�DV�GHVFULEHG�LQ�&KDSWHU���
SDUDJUDSK�������GLVWRUWHG�GLVSOD\���RU�UHSODFH�WKH�&57�PRQLWRU�DVVHPEO\�DV�GHVFULEHG�LQ
&KDSWHU����SDUDJUDSK�������QR�GLVSOD\��

6WHS��� ,I�WKH�SUHYLRXV�VWHSV�GR�QRW�FRUUHFW�WKH�IDXOW�FRQGLWLRQ��UHSODFH�$��*UDSKLF�3URFHVVRU�3&%
�&KDSWHU����SDUDJUDSK������

6WHS��� ,I�WKH�IDXOW�FRQGLWLRQ�VWLOO�H[LVWV��FDOO�&XVWRPHU�6HUYLFH�IRU�DVVLVWDQFH�

DETAILED TROUBLE-
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Power Supply Problems

6\PSWRPV��

• 1R�LQGLFDWLRQ�RI�SRZHU�RQ�

• )URQW�3DQHO�/('ªV�WXUQ�RQ�DQG�RII�SHULRGLFDOO\�

• 0RQLWRU�KDV�QR�GLVSOD\�

• 1R�PLFURZDYH�SRZHU�DERYH����*+]�IRU������$�WKUX������$���6HH�WURXEOH�VKRRWLQJ�IRU�DG�
GWLRQDO�368�

7URXEOHVKRRWLQJ�3URFHGXUH�IRU�PDLQ�$��3RZHU�6XSSO\�3&%

6WHS��� &OHDQ�WKH�UHDU�SDQHO�IDQ�ILOWHU��FKHFN�WKH�IXVH�DQG�YHULI\�WKH�YROWDJH�VHOHFWRU�VHWWLQJ�

6WHS��� 7XUQ�XQLW�RQ�DQG�YHULI\�/('�RQ�SRZHU�VXSSO\�PRWKHU�ERDUG�LV�RII�

6WHS��� ,I�/('�LV�IODVKLQJ��JR�WR�6WHS���

6WHS��� 9HULI\�SRZHU�VXSSO\�YROWDJHV�SHU�7DEOH�����DQG�DVVRFLDWHG�ILJXUH�

6WHS��� ,I�YROWDJHV�DUH�LQFRUUHFW��JR�WR�QH[W�VWHS�

• 5HSODFH�SRZHU�VXSSO\�DVVHPEO\��&KDSWHU����SDUDJUDSK������

Nominal
Voltage

Measure:
A9J2 Pin No.

Reference:
A9J2 Pin No.

Voltage 
Value

+5 2, 4 1, 3 +5V ± 0.5 

+12 12, 11 10, 14 +12V ± 0.5 

+15 6, 7 8, 16 +15V ± 0.5

–15 9 ground –15V ± 0.5 

–18 15 ground –18V ± 0.5 

+22 13 ground +22V ± 0.5 

7DEOH����� 3RZHU�VXSSO\�9ROWDJHV

J2J3
PIN1

PIN 16

COMPONENT
SIDE

$��3RZHU�6XSSO\�0RWKHUERDUG�&RQQHFWRU
/RFDWLRQ�	�2ULHQWDWLRQ

DETAILED TROUBLE-
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7URXEOHVKRRWLQJ�3URFHGXUH�IRU�5HDU�3DQHO�0RXQWHG�368�0RGXOH

127(
7KLV�368�RQO\�LQVWDOOHG�RQ������$�WKURXJK������$��7KH����DQG�����YROWDJHV
LW�JHQHUDWHV�DUH�XVHG�RQO\�E\�WKH�IUHTXHQF\�GRXEOLQJ�DQG�TXDGUXSOLQJ�PLFUR�
ZDYH�FRPSRQHQWV�PRXQWHG�RQ�WKH�5)�GHFN�

&RQILUP�WKH�YROWDJHV�RQ�PRWKHUERDUG�FRQQHFWRU�$�-����DUH�DV�VKRZQ�EHORZ��

Nominal 
Volts

Measure:
A4J23 Pin No.

Reference:
A4J23 Pin No.

Voltage 
Value

–15 1 3 –15 ±1.0 

–5 2 3 –5 ±0.25 

+10 4 3 +10 ±0.5 

+8 6 3 +8 ±0.4

DETAILED TROUBLE-
SHOOTING PROCEDURES TROUBLESHOOTING
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Measurement Channel Problems

6\PSWRPV�

• ,QSXW�FRQQHFWRU�XQVWDEOH�

• 1RLVH�IORRU�XQVWDEOH�

7URXEOHVKRRWLQJ�3URFHGXUH

6WHS��� 5HSODFH�$��3&%��&KDSWHU����SDUDJUDSK������DQG�SHUIRUP�6LJQDO�&KDQQHO�$GMXVWPHQW�3URFH�
GXUH��&KDSWHU����SDUDJUDSK�����DQG������

6WHS��� ,I�WKH�IDXOW�FRQGLWLRQ�VWLOO�H[LVWV��FDOO�&XVWRPHU�6HUYLFH�IRU�DVVLVWDQFH�

6\PSWRP�

• 2QH�RI�WKH�LQSXWV�GRHV�QRW�PHDVXUH

7URXEOHVKRRWLQJ�3URFHGXUH

6WHS��� 5HSODFH�$��3&%�DQG�SHUIRUP�6LJQDO�&KDQQHO�$GMXVWPHQW�3URFHGXUH�

6WHS��� ,I�SUHYLRXV�VWHS�GRHV�QRW�FRUUHFW�WKH�IDXOW�FRQGLWLRQ��UHSODFH�$��3&%��&KDSWHU����SDUDJUDSK���
���

6WHS��� ,I�WKH�IDXOW�FRQGLWLRQ�VWLOO�H[LVWV��FDOO�&XVWRPHU�6HUYLFH�IRU�DVVLVWDQFH�

541XXA MM 3-29/3-30
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Chapter 4
Funct ional
Descript ion

��� INTRODUCTION 7KLV�FKDSWHU�SURYLGHV�GHVFULSWLRQV�RI�WKH�IXQFWLRQDO�RSHUDWLRQ�RI�WKH
PDMRU�DVVHPEOLHV�FRQWDLQHG�LQ�HDFK�RI�WKH�PRGHOV�RI�WKH����;;$�VHULHV
1HWZRUN�$QDO\]HUV��7KH�RSHUDWLRQ�RI�HDFK�RI�WKH�PDMRU�FLUFXLW�EORFNV�LV
GHVFULEHG�VR�WKDW�WKH�UHDGHU�PD\�EHWWHU�XQGHUVWDQG�WKH�IXQFWLRQ�RI�WKH
PDMRU�DVVHPEO\�DV�SDUW�RI�WKH�RYHUDOO�RSHUDWLRQ�RI�WKH����;;$���7KH
&57�PRQLWRU�DVVHPEO\�LV�QRW�FRYHUHG�LQ�WKLV�FKDSWHU�¦�WKLV�DVVHPEO\
LV�UHSODFHG�DV�DQ�HQWLUH�XQLW��

��� OVERVIEW OF SERIES
541XXA SYSTEMS

6L[WHHQ�PRGHOV�FRPSULVH� WKH����;;$�1HWZRUN�$QDO\]HU�VHULHV��7KH
5)�PRGHOV��7DEOH������FRYHU�D�IUHTXHQF\�UDQJH�RI������0+]�WR�����*+]�
7KH�PLFURZDYH�PRGHOV�FRYHU�D�IUHTXHQF\�UDQJH�RI����0+]�WR����*+]�

Model
Group

Model
Frequency Range 

(GHz)
Output Power

Without Attenuator (dBm)
Output Power With 
Attenuator (dBm)

RF

54107A 0.001 to 1.5 +12 +10

54109A 0.001 to 2.2 +12 +10

54111A 0.001 to 3.0 +12 +10

Microwave

54117A 0.01 to 8.6 +10 +7

54119A 2.0 to 8.6 +10 +7

54118A 8.0 to 12.4 +10 +7

54131A 10.0 to 16.0 +10 +7

54130A 12.4 to 20.0 +10 +7

54136A 17.0 to 26.5 +10 +7

54137A 2.0 to 20.0 +10 +7

54147A 0.01 to 20.0 +10 +7

54154A 2.0 to 32.0 +4 +1

54161A 0.01 to 32.0 +4 +1

54163A 2.0 to 40.0 +4 +1

54169A 0.01 to 40.0 +4 +1

54177A 0.01 to 50.0 +1 –2

7DEOH����� ���;;$�0RGHO�)UHTXHQF\�5DQJHV
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7KH�IUHTXHQF\�UDQJH�RI�PHDVXUHPHQWV�WKDW�FDQ�EH�PDGH�E\�HDFK�PRGHO
LV�GHWHUPLQHG�E\�WKH�VLJQDO�VRXUFH��7DEOH������DQG�E\�WKH�6:5�$XWR�
WHVWHU�DQG�RU�5)�GHWHFWRU�V��XVHG�ZLWK�WKH�DQDO\]HU�VHFWLRQ�RI�WKH
���;;$��7KH�IUHTXHQF\�UDQJHV�DQG�FKDUDFWHULVWLFV�RI�$15,768�6:5
$XWRWHVWHUV�DQG�5)�GHWHFWRUV�IRU�VHULHV����;;$�V\VWHPV�DUH�GHVFULEHG
IXOO\�LQ�WKH����;;$�2SHUDWLRQ�0DQXDO�

7KH�&:�IUHTXHQF\�DFFXUDF\�RI�WKH�VLJQDO�VRXUFHV�RI�WKH�5)�PRGHOV�LV
±����N+]��±����N+]�EHORZ����0+]���7KH�&:�IUHTXHQF\�DFFXUDF\�IRU
WKH�PLFURZDYH�PRGHOV�LV�±����N+]��

7KH�DQDO\]HU�VHFWLRQ�RI�WKH����;;$�LV�QRUPDOO\�HTXLSSHG�ZLWK�WZR
PHDVXUHPHQW�FKDQQHOV��$�DQG�%��DV�VWDQGDUG��7KH�PHDVXUHPHQW
UDQJH�RI�HDFK�FKDQQHO�LV�����G%P�WR�¥���G%P��$Q�DGGLWLRQDO�FKDQQHO
�5��LV�DYDLODEOH�DV�DQ�RSWLRQ��7KH�5�FKDQQHO�LV�HTXDO�LQ�SHUIRUPDQFH�WR
FKDQQHOV�$�DQG�%�DQG�PD\�EH�XVHG�DV�D�UHIHUHQFH�FKDQQHO�ZKHQ�SHU�
IRUPLQJ�UDWLR�PHDVXUHPHQWV��)RU�D�GHWDLOHG�GHVFULSWLRQ�RI�WKH�FKDUDF�
WHULVWLFV�DQG�VSHFLILFDWLRQV�IRU�DOO����;;$�PRGHOV��UHIHU�WR�WKH����;;$
2SHUDWLRQ�0DQXDO�

��� 541XXA MAJOR
FUNCTIONAL BLOCKS

7KH�PDMRU�FLUFXLW�EORFNV�WKDW�FRPSULVH�D����;;$�V\VWHP�DUH�VKRZQ�LQ
)LJXUH������$V�VKRZQ�LQ�WKH�ILJXUH��WKH�FLUFXLWU\�IRU�HDFK�EORFN�PD\�EH
ORFDWHG�RQ�PXOWLSOH�SULQWHG�FLUFXLW�ERDUGV��RU�DVVHPEOLHV��WKDW�DUH
ORFDWHG�WKURXJKRXW�WKH����;;$��5HIHU�WR�)LJXUH�����ZKLOH�UHDGLQJ�WKH
IXQFWLRQDO�GHVFULSWLRQV�RI�WKHVH�FLUFXLW�EORFNV�RQ�WKH�IROORZLQJ�SDJHV�

&HQWUDO
3URFHVVRU

7KH�FHQWUDO�FRQWUROOHU�LV�WKH�KHDUW�RI�WKH����;;$
DQG�FRRUGLQDWHV�DOO�RI�LWV�IXQFWLRQV��7KLV�FRQWUROOHU�LV
D����ELW�PLFURSURFHVVRU�WKDW�LV�PRXQWHG�RQ�WKH�$�
&38�3&%��,W�GLUHFWO\�RU�LQGLUHFWO\�FRQWUROV�DOO�PHDV�
XUHPHQW�IXQFWLRQV��GLVSOD\�IXQFWLRQV��DQG�DQ\�LQSXW�
RXWSXW�IXQFWLRQV�WKDW�DUH�EHLQJ�SHUIRUPHG�E\�WKH
���;;$��,W�LV�GLUHFWO\�OLQNHG�YLD�D�GHGLFDWHG�GDWD
DQG�DGGUHVV�EXV�WR�WKH�$��*UDSKLFV�6\VWHP�3URFHV�
VRU�3&%��WKH�$��$/&�)UHTXHQF\�,QVWUXFWLRQ�3&%�
WKH�$��<,*�'ULYHU�6LJQDO�&KDQQHO�,QWHUIDFH�3&%�
WKH�$��6LJQDO�&KDQQHO�3&%��DQG�WKH�$��$��)URQW
3DQHO�3&%ªV�

���;;$�8VHU
,QWHUIDFHV

7KH�VWDQGDUG�RSHUDWRU�LQWHUIDFHV�WR�WKH����;;$�FHQ�
WUDO�SURFHVVRU�DUH�WKH�IURQW�SDQHO�FRQWURO�NH\V�DQG
WKH�IXQFWLRQ�PHQXV�GLVSOD\HG�RQ�WKH�LQWHUQDO�&57
PRQLWRU��7KH�FRQWURO�NH\V��LQGLFDWRU�/('ªV��DQG�DVVR�
FLDWHG�FLUFXLWU\�DUH�ORFDWHG�RQ�WKH�$��DQG�$��3&%ªV�

541XXA MAJOR FUNCTIONAL
FUNCTIONAL BLOCKS DESCRIPTION
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*3,%�RSHUDWLRQ�DGGV�LQWHUIDFH�DQG�FRQWURO�FLUFXLWU\
IRU�WKH�,(((�����,QWHUIDFH�%XV��*3,%��WR�WKH�$�
3&%��7KLV�RSHUDWLRQ�DOORZV�WKH����;;$�LQWHUQDO
SURFHVVRU�WR�EH�FRQWUROOHG�UHPRWHO\�E\�DQ�H[WHUQDO
FRPSXWHU�FRQWUROOHU�UXQQLQJ�D�VXLWDEOH�RSHUDWLQJ�SUR�
JUDP��7KH�RYHU�����GHYLFH�VSHFLILF�*3,%�FRPPDQGV
UHFRJQL]HG�E\�WKH����;;$�VRIWZDUH�DUH�GHVFULEHG
DQG�H[SODLQHG�LQ�WKH����;;$�6HULHV�1HWZRUN�$QD�
O\]HU�*3,%�8VHUªV�*XLGH�

541XXA 
CENTRAL 

CONTROLLER
(P/O A7 PCB)

GRAPHICS 
SYSTEM 

PROCESSOR 
(A8 PCB)

TO CENTRONICS 
PRINTER

SIGNAL
CHANNEL

INTERFACE
(P/O A5 PCB)

SIGNAL 
CHANNEL 
(A3 PCB)

MEASUREMENTDISPLAY

OPTIONAL 
EXTERNAL 

COLOR 
MONITOR

INTERNAL 
MONITOR CRT

ALC & 
FREQUENCY 
CONTROL (A6 
PCB & P/O A5 

PCB)

RF DECK

R/F SOURCE

GPIB*
INTERFACE
(P/O A7 PCB)

FRONT 
PANEL 

(A1 &  A2 
PCB's)

USER INTERFACE

TO EXTERNAL 
CONTROLLER & 

PLOTTER

USER 
INTERFACE RF 

OUTPUT

INPUT FROM EXTERNAL 
DETECTORS/AUTOTESTERS

A5 - A8 PCB's

POWER 
SUPPLY 
(A9 PCB)

*OPTIONAL

A B R*

MOTHERBOARD
(A4 PCB ASSEMBLY)

)LJXUH����� 2YHUDOO�%ORFN�'LDJUDP�RI�7\SLFDO����;;$�1HWZRUN�$QDO\]HU

FUNCTIONAL 541XXA MAJOR
DESCRIPTION FUNCTIONAL BLOCKS
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*UDSKLFV�
3URFHVVRU
6XE�6\VWHP

7KH�JUDSKLFV�SURFHVVRU��ZKLFK�LV�ORFDWHG�RQ�WKH
$��*UDSKLFV�6\VWHP�3URFHVVRU�3&%��JHQHUDWHV�WKH
YDULRXV�HOHPHQWV�WKDW�PDNH�XS�WKH�VFUHHQ�GLVSOD\�RQ
WKH�LQWHUQDO�9*$�PRQRFKURPH�PRQLWRU��6LPLODUO\��LW
SURGXFHV�WKH�VFUHHQ�GLVSOD\�VLJQDOV�WKDW�GULYH�DQ�H[�
WHUQDO�9*$�FRORU�PRQLWRU��,W�DOVR�IRUPDWV�DQG�FRQ�
WUROV�WKH�RXWSXW�WR�WKH�&HQWURQLFV�SULQWHU�LQWHUIDFH�

7KH�JUDSKLFV�SURFHVVRU�LV�FRQWUROOHG�E\�WKH�JUDSKLFV
V\VWHP�SURFHVVRU��ZKLFK�LV�D�GHGLFDWHG�PLFURSURFHV�
VRU�ORFDWHG�RQ�WKH�$��3&%��7KH�IXQFWLRQV�RI�WKLV�FRQ�
WUROOHU��DQG�VXEV\VWHP��DUH�FRQWUROOHG�DQG
FRRUGLQDWHG�LQGLUHFWO\�E\�WKH�$��&HQWUDO�3URFHVVRU
3&%�XVLQJ�KLJK�OHYHO�FRPPDQGV�

5)�3RZHU
2XWSXW�DQG
)UHTXHQF\
&RQWURO

7KH�RXWSXW�IUHTXHQF\�DQG�SRZHU�OHYHO�RI�WKH����;;$
VLJQDO�VRXUFH�DUH�FRQWUROOHG�E\�WKH�FHQWUDO�FRQWUROOHU
YLD�FRQWURO�ODWFKHV�DQG�'$&V�ORFDWHG�RQ�WKH�$��RU
$���$/&��)UHTXHQF\�,QVWUXFWLRQ�3&%���7KH�$��
3&%�LV�XVHG�ZLWK������$�WKURXJK������$���7KH
$/&�OHYHO�FRQWURO�FLUFXLWV�RQ�WKLV�3&%�JHQHUDWH�DQD�
ORJ�FRQWURO�VLJQDOV�WKDW�DUH�IHG�WR�WKH�5)�GHFN��)RU
PLFURZDYH�PRGHOV��WKH�&RQWURO�0RGXODWRU�SURGXFHV
WKH�GHVLUHG�RXWSXW�SRZHU�OHYHO��)RU�WKH�5)�PRGHOV�
WKH�FRQWURO�PRGXODWRU�LQ�WKH�'RZQ�&RQYHUWHU�SHU�
IRUPV�WKLV�IXQFWLRQ�

$�SRUWLRQ�RI�WKH�5)�RXWSXW�LV�GHWHFWHG�E\�DQ�LQWHUQDO
5)�GHWHFWRU��7KH�GHWHFWRU�RXWSXW�VLJQDO�LV�XVHG�DV
IHHGEDFN�WR�WKH�$/&�FLUFXLWV�WR�PDLQWDLQ�WKH�GHVLUHG
RXWSXW�OHYHO�DW�DOO�RXWSXW�IUHTXHQFLHV��2SWLRQ���DGGV
D�UHDU�SDQHO�([WHUQDO�$/&�,QSXW�FRQQHFWRU��7KLV�FRQ�
QHFWRU�DOORZV�WKH�XVH�RI�DQ�H[WHUQDO�5)�GHWHFWRU�IRU
OHYHOLQJ�

7KH�IUHTXHQF\�FRQWURO�LQIRUPDWLRQ�LV�FRQYHUWHG�WR�DQ
DQDORJ�VLJQDO�RQ�WKH�$��$���3&%��,W�WKHQ�JRHV�WR�WKH
<,*�GULYHU�FLUFXLWU\�ORFDWHG�RQ�WKH�$��<,*
'ULYHU�6LJQDO�&KDQQHO�,QWHUIDFH�3&%��7KHUH��WKHVH
FLUFXLWV�JHQHUDWH�WKH�DSSURSULDWH�FRQWURO�VLJQDOV�WKDW
FDXVH�WKH�<,*�WXQHG�RVFLOODWRU�WR�SURGXFH�WKH�GH�
VLUHG�RXWSXW�IUHTXHQF\�

7KH�<,*�WXQHG�RVFLOODWRU��&RQWURO�0RGXODWRU��'LUHF�
WLRQDO�&RXSOHU��DQG�RWKHU�GHYLFHV�WKDW�JHQHUDWH�DQG
FRQWURO�WKH�VLJQDO�VRXUFH�5)�RXWSXW�VLJQDO�DUH�OR�
FDWHG�RQ�WKH�5)�GHFN�DVVHPEO\��7KLV�DVVHPEO\�LV
PRXQWHG�RQ�WKH�ULJKW�KDQG�VLGH�RI�WKH����;;$��,W
FDQ�HDVLO\�EH�UHPRYHG�DV�D�FRPSOHWH�XQLW�IRU�VHUYLF�

541XXA MAJOR FUNCTIONAL
FUNCTIONAL BLOCKS DESCRIPTION
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LQJ��7KH�IXQFWLRQLQJ�RI�WKH�5)�GHFN�LV�H[SODLQHG�LQ
GHWDLO�LQ�ODWHU�SDUDJUDSKV�

0HDVXUHPHQW
&KDQQHO�
6LJQDO�3URF�
HVVLQJ

7KH�ORZ�OHYHO�DQDORJ�VLJQDOV�IURP�WKH�H[WHUQDO�6:5
$XWRWHVWHU�V��DQG�RU�GHWHFWRUV�JR�IURP�WKH�IURQW
SDQHO�LQSXW�FRQQHFWRUV�WR�WKH�$��6LJQDO�&KDQQHO
3&%��7KLV�3&%�LV�SRVLWLRQHG�EHKLQG�WKH�LQSXW�FRQ�
QHFWRUV�DQG�XQGHUQHDWK�WKH�5)�GHFN�LQ�D�VFUHHQHG
PHWDO�FDJH��

7KH�VWDQGDUG�$��3&%�LV�PXOWLSOH[HG�WR�SURYLGH�WZR
PHDVXUHPHQW�FKDQQHOV��$�DQG�%��7KLV�FLUFXLWU\�LV�ED�
VLFDOO\�DQ�DQDORJ�VLJQDO�FRQGLWLRQHU�WKDW�DPSOLILHV
DQG�ILOWHUV�WKH�'&�VLJQDO�YROWDJH�V��IURP�WKH�IURQW
SDQHO�LQSXW�V��

2SWLRQ���DGGV�D�WKLUG�PHDVXUHPHQW�FKDQQHO��5��
ZKLFK�FDQ�VHUYH�DV�D�UHIHUHQFH�FKDQQHO��7KLV�FKDQQHO
LV�WRWDOO\�VHSDUDWH�IURP�WKH�PDLQ�PHDVXUHPHQW�FKDQ�
QHO��7KLV�DOORZV�IRU�DFFXUDWH�UDWLR�PHDVXUHPHQWV��

7KH�RXWSXWV�IURP�WKH�PDLQ�DQG��RSWLRQDO��5�FKDQQHO
FLUFXLWV�JR�WR�WKH�$��<,*�'ULYHU�6LJQDO�&KDQQHO�,Q�
WHUIDFH�3&%��7KH�$��3&%�PXOWLSOH[HV�WKHVH�VLJQDOV
RQWR�WKH�LQSXW�RI�D����ELW�DQDORJ�WR�GLJLWDO�FRQYHUWHU�
7KH�UHVXOWDQW�GLJLWDO�LQIRUPDWLRQ�JRHV�WR�WKH�$��&HQ�
WUDO�3URFHVVRU�3&%��7KHUH��LW�LV�SURFHVVHG�LQWR�ILQ�
LVKHG�PHDVXUHPHQW�GDWD�WR�EH�GLVSOD\HG�RU�SULQWHG�

$��3RZHU
6XSSO\
$VVHPEO\

7KH�$��3RZHU�6XSSO\�$VVHPEO\�SURGXFHV�DOO�RI�WKH
'&�YROWDJHV�XVHG�E\�WKH����;;$�SULQWHG�FLUFXLW
ERDUGV��5)�GHFN�FRPSRQHQWV��UHDU�SDQHO�IDQ��DQG
&57�PRQLWRU�DVVHPEO\��7KH�RSHUDWLRQ�RI�WKH�SRZHU
VXSSO\�LV�H[SODLQHG�LQ�GHWDLO�LQ�ODWHU�SDUDJUDSKV�

0RWKHUERDUG
DQG�5HDU
3DQHO

7KH�$��0RWKHUERDUG�$VVHPEO\�DQG�DVVRFLDWHG�FD�
EOHV�SURYLGH�WKH�GDWD�EXV�LQWHUFRQQHFWLRQV��VLJQDO
SDWKV��DQG�'&�YROWDJH�EXVHV�WKDW�OLQN�DOO�RI�WKH
���;;$�SULQWHG�FLUFXLW�ERDUGV�DQG�RWKHU�PDMRU�DV�
VHPEOLHV�

7KH�UHDU�SDQHO�LQFOXGHV�FRQQHFWRUV�IRU�WKH�([WHUQDO
9*$�0RQLWRU��*3,%�,(((�����,QVWUXPHQW�,QWHU�
IDFH��&HQWURQLFV�3DUDOOHO�3ULQWHU�,QWHUIDFH��([WHUQDO
$/&�,QSXW��DQG�+RUL]RQWDO��6ZHHS��2XWSXW��7KH�FD�
EOHV�DVVRFLDWHG�ZLWK�WKHVH�FRQQHFWRUV�JR�WR�WKH�$�
0RWKHUERDUG��ZKLFK�VHUYHV�DV�D�GLVWULEXWLRQ�PH�
GLXP��7KH�ZLULQJ�FDEOH�DVVHPEO\��DVVRFLDWHG�ZLWK
WKH�UHDU�SDQHO�OLQH�YROWDJH�PRGXOH�FRQQHFWV�LW�GL�
UHFWO\�WR�WKH�SRZHU�VXSSO\�PRGXOH�

FUNCTIONAL 541XXA MAJOR
DESCRIPTION FUNCTIONAL BLOCKS
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��� A7 CENTRAL
PROCESSOR PCB

7KH�$��&HQWUDO�3URFHVVRU�3&%��)LJXUH������LV�DQ�,%0�$7�FRPSDWLEOH
FRPSXWHU�ILWWHG�RQWR�D�VLQJOH�FLUFXLW�ERDUG��7KH�$��3&%�DOVR�FRQWDLQV
WKH�FLUFXLWV�IRU�WKH�,(((�����*3,%�LQWHIDFH�EXV��WKH�IORSS\�GULYH�FRQ�
WUROOHU��DQG�WKUHH���ELW�,�2�SRUWV��2QH�RI�WKH�,�2�SRUWV�SURYLGHV����YROW
UHOD\�GULYH�VLJQDOV�WR�GULYH�WKH�RSWLRQDO����G%�DWWHQXDWRU��2QH�VWDQG�
DUG�,�2�SRUW�LV�XVHG�WR�GULYH�WKH�6ZLWFKHG�)LOWHU��ZKLFK�LV�SDUW�RI�WKH
5)�GHFN�RQ�PRGHOV������$�������$��DQG������$�WKURXJK������$�

TO
OTHER
PCBs

TO GPIB
INTERFACE

ATTENUATOR
DRIVE SIGNALS

SWITCHED FILTER
DRIVE SIGNALS

TRANSCEIVER
CIRCUITS

D0-D7

A0-A3

DATA

ADDRESS

INPUT/OUTPUT
BUFFERS

I/O
SELECT
LINES

INTERRUPT
LINES

GPIB
CONTROLLER

24V RELAY DRIVE
I/O PORT

BATTERY
CONTROL
CIRCUIT

CPU
486 SLC

FLASH 
ROMS SRAM

CLOCK
CONTROL

&
DECODER
CIRCUITS

INTERNAL DATA, ADDRESS AND INTERRUPT BUSSES

BACKUP
BATTERY

5V DRIVE
I/O PORT

DRAM BIOS
EPROM

82C386

)LJXUH����� %ORFN�'LDJUDP�RI�$��&HQWUDO�3URFHVVRU�3&%

A7 CENTRAL FUNCTIONAL
PROCESSOR PCB DESCRIPTION
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&HQWUDO�3URF�
HVVRU�&LUFXLWV

7KH�$��&HQWUDO�3URFHVVRU�3&%�XVHV�D����6/&�SURF�
HVVRU�UXQQLQJ�DW����0+]��,W�DOVR�XVHV�D���&���
$6,&�WKDW�SURYLGHV�D�QXPEHU�RI�WLPLQJ�DQG�FRQWURO
DGGUHVV�GHFRGLQJ�IXQFWLRQV��7KH���&����$6,&�DOVR
LQFOXGHV�D�QXPEHU�RI�3&�$7�FRPSDWLEOH�,�2�SHULSK�
HUDO�FLUFXLWV�

7KH�$��3&%�PD\�DOVR�FRQWDLQ�DQ������6;�PDWK�FR�
SURFHVVRU�UXQQLQJ�DW����0+]��LI�RSWLRQ���LV�LQVWDOOHG�

7KH�IROORZLQJ�WKUHH�W\SH�RI�PHPRU\�RQ�WKH�$��3&%
DUH�DFFHVVLEOH�E\�WKH�FHQWUDO�SURFHVVRU�

��0%�RI�'5$0V�IRU�SURJUDP�RSHUDWLRQ�

���.%�RI�65$0V��ZLWK�EDWWHU\�EDFNXS��IRU�VWRU�
LQJ�WUDFH�GDWD��VWRUHG�VHWXSV��DQG�XQLW�LGHQWLIL�
FDWLRQ�LQIRUPDWLRQ�

��0%�RI�)ODVK�520V�IRU�VWRULQJ�RSHUDWLQJ�VRIW�
ZDUH�

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

,W�UXQV�WKH�LQVWUXPHQW�VHOI�WHVW�URXWLQH�

,W�UHDGV�WKH�LQVWUXPHQW�PRGHO�LGHQWLILFDWLRQ
DQG�FRQILJXUDWLRQ�IURP�WKH�$��$���3&%�

,W�GRZQ�ORDGV�WKH�GLVSOD\�VRIWZDUH�WR�WKH�$�
*UDSKLFV�6\VWHP�3URFHVVRU�3&%�

,W�VHWV�XS�WKH�XQLW�ZLWK�WKH�ODVW�XVHG�IURQW
SDQHO�FRQWURO�FRQILJXUDWLRQ�

,W�VWDUWV�QRUPDO�LQVWUXPHQW�RSHUDWLRQ�

*3,%
&LUFXLWV

7ZR�*3,%�GDWD�EXV�WUDQVFHLYHU�FKLSV�DQG�D�*3,%
FRQWUROOHU�FKLS�FRPSULVH�WKH�*3,%�LQWHUIDFH�FLUFXLWV
�)LJXUH�������7KH�WUDQVFHLYHU�FKLSV�FRQQHFW�WR�WKH
UHDU�SDQHO�*3,%�FRQQHFWRU�YLD�WKH�$��0RWKHUERDUG
DQG�DVVRFLDWHG�FRQQHFWRU�FDEOH�DVVHPEO\��7KH�FHQ�
WUDO�PLFURSURFHVVRU�FRQWUROV�WKH�*3,%�FRQWUROOHU�DQG
SDVVHV�GDWD�WR�DQG�IURP�LW�YLD�WKH�LQWHUQDO�GDWD��DG�
GUHVV��DQG�LQWHUUXSW�EXVHV�RQ�WKH�$��3&%�

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

7KH�$��*UDSKLF�6\VWHP�3URFHVVRU��*63��3&%��)LJXUH������LV�DQ�LQWHOOLJHQW�VXEV\V�
WHP�WKDW�LV�ORRVHO\�FRQWUROOHG�E\�WKH�$��&HQWUDO�3URFHVVRU�3&%��,W�SURGXFHV�WKH
YLGHR�VLJQDOV�IRU�WKH�LQWHUQDO�&57�PRQLWRU�VFUHHQ�GLVSOD\�DQG�IRU�WKH�H[WHUQDO�9*$
PRQLWRU�LQWHUIDFH��,W�DOVR�SURGXFHV�WKH�GDWD�DQG�FRQWURO�VLJQDOV�IRU�WKH�&HQWURQLFV
SULQWHU�LQWHUIDFH��7KHUH�DUH�QR�DGMXVWPHQWV�RQ�WKLV�3&%�

0DMRU�*63
&LUFXLWV

7KH�PDMRU�FLUFXLW�EORFN�RQ�WKH�$��3&%�DUH

7KH�*UDSKLFV�&RQWUROOHU�&KLS����������7KLV�FRQ�
WUROOHU�LQWHUSUHWV�WKH�FRPPDQGV�IURP�WKH�$�
3&%�&HQWUDO�3URFHVVRU�DQG�SURGXFHV�DSSURSUL�
DWH�FRPPDQG�VLJQDOV�DQG�GDWD�VWUHDPV�WKDW�SUR�
GXFH�WKH�GHVLUHG�&57�PRQLWRU�GLVSOD\�RU
SULQWHU�RXWSXW��7KH�*63�FRQWUROOHU�FRPPXQL�
FDWHV�ZLWK�WKH�*63�PHPRU\��YLGHR�RXWSXW�FLU�
FXLWV�DQG�SULQWHU�LQWHUIDFH�FLUFXLWV�YLD�WKH�LQWHU�
QDO�*63�'DWD�%XV��)LJXUH������

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

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

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

'DWD�,QWHUIDFH�&LUFXLWV��7KHVH�FLUFXLWV�LQWHUIDFH
WKH�*63�SURFHVVRU�WR�WKH�GDWD�DQG�DGGUHVV�EXV
OLQHV�IURP�WKH�$��FHQWUDO�SURFHVVRU��7KH�JUDSK�
LFV�SURFHVVLQJ�FRQWURO�SURJUDP�LV�GRZQ�ORDGHG
WKURXJK�WKLV�LQWHUIDFH�

'DWD�§3LSH¨��7ZR�ODWFKHV�IRUP�D�GDWD�SLSH�WKDW
DOORZV�GLUHFW�FRPPXQLFDWLRQ�IURP�WKH�$��&HQ�
WUDO�3URFHVVRU�3&%�WR�IURP�WKH�*63�SURFHVVRU
YLD�WKH�*63�'DWD�%XV��)LJXUH������

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

9LGHR�2XWSXW�&LUFXLWV��7ZR�VKLIW�UHJLVWHUV��D
YLGHR�FORFN�RVFLOODWRU�FKLS��D�YLGHR�PL[HU�FKLS
DQG�D�YLGHR�DPSOLILHU�EXIIHU�FLUFXLW�FRPSULVH
WKH�YLGHR�RXWSXW�FLUFXLWV��7KHVH�FLUFXLWV�VKLIW
WKH�YLGHR�GDWD�RXW�RI�WKH�*63�PHPRU\�DQG�FRQ�
YHUW�LW�LQWR�WKH�5HG��*UHHQ��DQG�%OXH�VLJQDOV�IRU
WKH�9*$�0RQLWRU�,QWHUIDFH�DQG�WKH�PRQR�YLGHR
VLJQDO�IRU�WKH�LQWHUQDO�&57�PRQLWRU�

&HQWURQLFV�3ULQWHU�,QWHUIDFH��$�GDWD�EXIIHU�
ODWFK��D�SULQWHU�LQWHUIDFH�FRQWUROOHU�FKLS�DQG�D
SRUWLRQ�RI�D�GDWD�ODWFK�FRPSULVH�WKH�LQWHUIDFH

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

*63
&RQWUROOHU
2SHUDWLRQ

,Q�RSHUDWLRQ��WKH�*63�FRQWUROOHU�UHFHLYHV�WKH�JUDSK�
LFV�SURFHVVLQJ�SURJUDP��ZKLFK�ZDV�GRZQ�ORDGHG�WR�LW
IURP�WKH�$��&HQWUDO�3URFHVVRU�3&%�DW�SRZHU�XS�
7KH�*63�FRQWUROOHU�VWRUHV�WKH�*63�FRQWURO�SURJUDP
LQ�WKH�KLJK�PHPRU\�ORFDWLRQV�RI�WKH�*63�9LGHR��3UR�
JUDP�0HPRU\��,W�VWDUWV�LW�RQ�FRPPDQG�IURP�WKH�FHQ�
WUDO�SURFHVVRU���/RZ�PHPRU\�ORFDWLRQV�DUH�XVHG�IRU
YLGHR�GDWD���7KH�FRQWURO�SURJUDP�LV�UXQ�FRQWLQXRXVO\
XQWLO�WKH����;;$�LV�SRZHUHG�GRZQ�

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

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

6HWWLQJ�XS�WKH�&57�VFDQQLQJ

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

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

$�SUHOLPLQDU\�VWHS�SHUIRUPHG�E\�WKH�SURJUDP�LV�WKH
VHWWLQJ�XS�RI�WLPLQJ�LQIRUPDWLRQ�IRU�WKH�YLGHR�RXWSXW
VLJQDOV��7KLV�LQIRUPDWLRQ�SODFHV�FHUWDLQ�FRQWURO�FRGHV
LQWR�WKH�$��3&%�LQWHUQDO�UHJLVWHUV���8SRQ�H[HFXWLRQ�
WKH�FRQWHQWV�RI�WKHVH�UHJLVWHUV�DUH�SURFHVVHG�LQ�WKH
VDPH�PDQQHU�DV�PHPRU\�ORFDWLRQ�GDWD���7KHVH�FRGHV
FRQWURO�LQWHUQDO�FORFN�GLYLGHUV�WKDW�JHQHUDWH�WKH�UH�
TXLUHG�+RUL]RQWDO�DQG�9HUWLFDO�6\QFKURQL]DWLRQ�VLJ�
QDOV�IRU�WKH�RXWSXW�YLGHR�VLJQDO��7KH�9LGHR�EODQNLQJ
VLJQDO�LV�DOVR�JHQHUDWHG�LQ�WKLV�PDQQHU��7KH�WLPLQJ
RI�WKHVH�VLJQDOV�LV�FRPSDWLEOH�ZLWK�WKH�9*$�6WDQG�
DUG��VR�WKDW�VWDQGDUG�9*$�PRQLWRUV�PD\�EH�XVHG
ZLWK�WKH����;;$��UHDU�SDQHO�EXTERNAL MONITOR
LQWHUIDFH�FRQQHFWRU��

7KH�*63�FRQWURO�SURJUDP�FDXVHV�WKH�*63�FRQWUROOHU
WR�ZDLW�IRU�LQVWUXFWLRQV�DQG�GDWD�WKDW�DUH�VHQW�WR�LW
IURP�WKH�FHQWUDO�SURFHVVRU�YLD�WKH�SLSH�LQWHUIDFH��)LJ�
XUH�������7KH�FRPPDQGV�XVHG�E\�WKH�FHQWUDO�SURFHV�
VRU�WR�FRQWURO�WKH�*63�DUH�KLJK�OHYHO�FRPPDQGV�VXFK

A8 GRAPHICS SYSTEM FUNCTIONAL
PROCESSOR PCB DESCRIPTION
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DV�draw line�DQG�write text��7KH�*63�FRQWUROOHU
WUDQVODWHV�WKHVH�FRPPDQGV�LQWR�SULPLWLYH�LQVWUXF�
WLRQV�ZKLFK�LW�FDQ�GLUHFWO\�H[HFXWH��,W�WKHQ�SHUIRUPV
WKH�QHFHVVDU\�VXE�WDVNV�WR�SURGXFH�WKH�GHVLUHG�UH�
VXOWV�

)RU�H[DPSOH��WKH�FRPPDQG�draw line�SHUIRUPV�WKH
IROORZLQJ�RSHUDWLRQV��,W�JHQHUDWHV�SULPLWLYH�FRP�
PDQGV�WKDW�LQVWUXFW�WKH�*63�FRQWUROOHU�WR�SURGXFH�D
VHULHV�RI�PHPRU\�IHWFK�F\FOHV�IURP�WKH�YLGHR�GDWD
VWRUHG�LQ�WKH�ORZ�PHPRU\�ORFDWLRQV�RI�WKH�*63�PHP�
RU\��$IWHU�HDFK�IHWFK��LW�PRGLILHV�WKH�YLGHR�GDWD�DQG
UHWXUQV�LW�WR�PHPRU\��7KLV�SURFHVV�DOWHUV�WKH�FRQ�
WHQWV�RI�YLGHR�PHPRU\��0HPRU\�LV�DOWHUHG�VXFK�WKDW
ZKHQ�LWV�FRQWHQWV�DUH�GLVSOD\HG�RQ�WKH�&57�PRQLWRU�
WKH�GHVLUHG�OLQH�DSSHDUV��7KH�*63�FRQWUROOHU�SHU�
IRUPV�WKHVH�JUDSKLF�PHPRU\�IHWFK�F\FOHV�LQWHUOHDYHG
ZLWK�FRQWURO�SURJUDP�IHWFKHV�IURP�WKH�KLJK�PHPRU\
ORFDWLRQV�RI�WKH�*63�PHPRU\�

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

3ULQWHU
,QWHUIDFH
2SHUDWLRQ

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

9LGHR�2XWSXW
&LUFXLW
2SHUDWLRQ

7KH����0+]�VLJQDO�IURP�WKH�YLGHR�FORFN�RVFLOODWRU�LV
GLYLGHG�GRZQ�DQG�JDWHG�E\�GLYLGHU�FLUFXLWV�DQG�WKH
YLGHR�PL[HU�FKLS�WR�SURGXFH�WKH�YLGHR�GRW�UDWH�FORFN
VLJQDO��9&/.��7KLV�VLJQDO��DQG�RWKHU�FORFN�VLJQDOV�GH�
ULYHG�IURP�LW��DUH�XVHG�WR�WUDQVIHU�WKH�YLGHR�GDWD�RXW
RI�WKH�*63�PHPRU\�DQG�VKLIW�LW�LQWR�WKH�YLGHR�PL[HU
FKLS��7KLV�FKLS�FRQYHUWV�WKH�YLGHR�GDWD�VLJQDOV�LQWR�D
FRPELQDWLRQ�RI�5HG��*UHHQ��DQG�%OXH�VLJQDOV�WKDW
DUH�RXWSXW�WR�WKH�([WHUQDO�9*$�0RQLWRU�LQWHUIDFH�

FUNCTIONAL A8 GRAPHICS SYSTEM
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7KHVH�VLJQDOV�DUH�PL[HG�WR�SURGXFH�D�FRPSRVLWH
PRQRFKURPH�VLJQDO��7KLV�VLJQDO�WKHQ�JRHV�WR�WKH�LQ�
SXW�RI�WKH�YLGHR�EXIIHU�DPSOLILHU��7KLV�DPSOLILHU
ERRVWV�WKH�VLJQDO�WR�WKH���WR��9�OHYHO�UHTXLUHG�WR
GULYH�WKH�LQWHUQDO�&57�PRQLWRU�

,QWHUQDO�&57
0RQLWRU

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

127(

7KH�DGMXVWPHQW�SRWHQWLRPHWHUV�IRU�WKHVH
XQLWV�DUH�VHW�DW�WKH�IDFWRU\�DQG�VKRXOG�UH�
TXLUH�QR�IXUWKHU�DGMXVWPHQW��

A8 GRAPHICS SYSTEM FUNCTIONAL
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��� A6/A24 ALC/FREQUENCY
INSTRUCTION PCB

7KH��$��$���$/&�)UHTXHQF\�,QVWUXFWLRQ�3&%��)LJXUH������JHQHUDWHV
FRQWURO�VLJQDOV�WKDW�

6HW�WKH�5)�SRZHU�RXWSXW�OHYHO�RI�WKH����;;$�LQWHUQDO�VRXUFH�WR
WKH�YDOXH�LQVWUXFWHG�E\�WKH�$��&HQWUDO�3URFHVVRU�

0DLQWDLQ�WKH�5)�RXWSXW�SRZHU�OHYHO�IODW�WKURXJKRXW�WKH�VHOHFWHG
RSHUDWLQJ�IUHTXHQF\�UDQJH�

6HW�WKH�IUHTXHQF\�RI�WKH�LQWHUQDO�VRXUFH�WR�WKH�YDOXH�LQVWUXFWHG�E\
WKH�$��&HQWUDO�3URFHVVRU�

0DLQWDLQ�WKH�5)�RXWSXW�IUHTXHQF\�DW�WKH�VHOHFWHG�YDOXHV�

,Q�DGGLWLRQ��WKH�$��$���3&%�FRQWDLQV�FLUFXLWV�WKDW�DOORZ�WKH�$��&HQ�
WUDO�3URFHVVRU�WR�UHDG�WKH����0+]�DQG�����0+]�PDUNHU�VLJQDOV�WKDW
DUH�JHQHUDWHG�RQ�WKH�5)�'HFN���7KLV�LQIRUPDWLRQ�LV�XVHG�WR�FUHDWH�IUH�
TXHQF\�FRUUHFWLRQ�GDWD�WKDW�LV�IHG�EDFN�WR�WKH�$��$���3&%���,W�DOVR�FRQ�
WDLQV�D�8QLW�,GHQWLILFDWLRQ�&LUFXLW��7KLV�FLUFXLW�LV�UHDG�E\�WKH�$��&HQ�
WUDO�3URFHVVRU�DW�SRZHU�XS�WR�GHWHUPLQH�PRGHO�W\SH�DQG�FRQILJXUDWLRQ�

������������������127(
7KH�)UHTXHQF\�,QVWUXFWLRQ
3&%�LV�WKH�$��DVVHPEO\�LQ
PRGHOV������$�WKURXJK
�����$��LW�LV�$���LQ������$
WKURXJK������$�

FREQUENCY
CONTROL

DAC's
AND

CIRCUITS

QUIET
DATA BUS
LATCHES

FROM A7
CENTRAL

PROCESSOR

POWER
LEVEL

CONTROL
DAC

DATA &
ADDRESS

BUS

RF POWER
CONTROL

AND
LEVELING
CIRCUITS

TO REAR PANEL

(OPTIONAL)

FROM
RF DECK

FROM
REAR

PANEL

DATA
LATCHES

UNIT ID
CIRCUIT

FROM
RF DECK

LEVEL
CONTROL
SIGNALS

RAMP SIGNAL

MAIN COIL DRIVE

FM COIL DRIVE

TO RF DECK

TO A5
YIG DRIVER
PCB

25 MHz MARKERS

500 MHz MARKERS

QUIET
DATA BUS

EXTERNAL
LEVELING

DETECTOR

INTERNAL
LEVELING

DETECTOR

)LJXUH����� 2YHUDOO�%ORFN�'LDJUDP�RI�$��$/&�)UHTXHQF\�,QVWUXFWLRQ�3&%
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$/&�&LUFXLW
2SHUDWLRQ

7KH�$/&�FLUFXLWV�FRQWURO�WKH�5)�SRZHU�RXWSXW�OHYHO
DQG�IODWQHVV�RI�WKH�LQWHUQDO�VRXUFH��7KHVH�FLUFXLWV�UH�
FHLYH�LQVWUXFWLRQV�DQG�GDWD�IURP�WKH�$��&HQWUDO�3URF�
HVVRU�3&%�DQG�FRQYHUW�WKHP�LQWR�D�YROWDJH�WKDW
UHSUHVHQWV�WKH�GHVLUHG�RXWSXW�OHYHO��7KLV�YROWDJH�LV
FRQYHUWHG�LQWR�FRQWURO�FXUUHQWV�WKDW�GULYH�WKH�3,1
DWWHQXDWRU�FLUFXLWV�ORFDWHG�LQ�WKH�FRQWURO�PRGXODWRU
RQ�WKH�5)�GHFN��7KHVH�FLUFXLWV�DWWHQXDWH�WKH�VLJQDO
IURP�WKH�<,*�WXQHG�RVFLOODWRU�WR�WKH�GHVLUHG�OHYHO�

127(

7KH�5)�RXWSXW�OHYHO�LV�FRQWUROOHG�E\�WKH�LQ�
WHUQDO�FRQWURO�PRGXODWRU�FLUFXLWV�ORFDWHG�LQ
WKH�GRZQ�FRQYHUWHU�LQ�PRGHOV������$�
�����$��DQG������$�

7KH�VRXUFH�RXWSXW�LV�PDLQWDLQHG�DW�WKH�GHVLUHG�OHYHO
E\�WKH�VHUYR�DFWLRQ�RI�WKH�$/&�FRQWURO�FLUFXLWV��7KHVH
FLUFXLWV�XVH�WKH�RXWSXW�VLJQDOV�IURP�GHWHFWRUV�ORFDWHG
LQ�WKH�GRZQ�FRQYHUWHU�DQG�GLUHFWLRQDO�FRXSOHU�DV
QHJDWLYH�IHHGEDFN��2SWLRQ���WR�WKH����;;$�SURYLGHV
D�UHDU�SDQHO�H[WHUQDO�$/&�LQSXW�FRQQHFWRU�IRU�XVH
ZLWK�D�VXLWDEOH�H[WHUQDO�5)�GHWHFWRU��7KLV�IHDWXUH�DO�
ORZV�WKH�5)�RXWSXW�WR�EH�OHYHOHG�DW�SRLQWV�LQ�WKH�H[�
WHUQDO�WHVW�SDWK�LQVWHDG�RI�LQWHUQDO�WR�WKH����;;$�

$/&�&LUFXLW
*URXSV

7KH�FLUFXLW�JURXSV�OLVWHG�EHORZ�FRPSULVH�WKH�$�
$/&��7KHVH�FLUFXLWV�DUH�GHVFULEHG�LQ�IROORZLQJ�SDUD�
JUDSKV��6HH�EORFN�GLDJUDPV�LQ�)LJXUH�����DQG�)LJXUH
�����RQ�SDJH�������

3RZHU�/HYHO�6HW
&RQWURO�0RGXODWRU�GULYHU
'RZQ�&RQYHUWHU�0RGXODWRU�'ULYHU�
,QWHUQDO�/HYHOLQJ
([WHUQDO�/HYHOLQJ
4XLHW�'DWD�%XV

3RZHU�/HYHO
6HW�&LUFXLWV

7KH�5)�SRZHU�OHYHO�LQIRUPDWLRQ�IURP�WKH�$��&HQWUDO
3URFHVVRU�3&%�LV�WUDQVIHUUHG�WR�WKH�SRZHU�FRQWURO
'$&�DQG�WR�WKH�WHPSHUDWXUH�FRPSHQVDWLRQ�FLUFXLW
'$&�E\�WKH�TXLHW�GDWD�EXV�RQ�WKH�$��$���3&%��)LJ�
XUH�������7KH�LQSXW�WR�WKH�SRZHU�FRQWURO�'$&�LV�D�IUH�
TXHQF\�VZHHS�YROWDJH�WKDW�LV�GHULYHG�IURP�WKH�PDLQ
FRLO�DQG�)0�FRLO�GULYH�VLJQDOV��7KH�LQSXW�WR�WKH�WHP�
SHUDWXUH�FRPSHQVDWLRQ�FLUFXLW�'$&�LV�HLWKHU�WKH�IHHG�
EDFN�YROWDJH�IURP�WKH�GRZQ�FRQYHUWHU�WKHUPLVWRU�RU
WKH�GLUHFWLRQDO�FRXSOHU�WKHUPLVWRU��DV�VHOHFWHG�E\�WKH
$��&HQWUDO�3URFHVVRU�3&%��

ALC/FREQUENCY FUNCTIONAL
INSTRUCTION PCB DESCRIPTION
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7KH�RXWSXW�YROWDJHV�IURP�WKH�WZR�'$&V�DUH�VXPPHG
ZLWK�WKH�IHHGEDFN�YROWDJH�IURP�WKH�LQWHUQDO��RU�H[WHU�
QDO��$/&�GHWHFWRUV�WR�SURGXFH�WKH�$/&�/(9(/�FRQ�
WURO�VLJQDO��7KLV�VLJQDO��ZKLFK�UHSUHVHQWV�WKH�GHVLUHG
5)�RXWSXW�OHYHO��SURYLGHV�WKH�LQSXW�WR�WKH�&RQWURO
0RGXODWRU�DQG�'RZQ�&RQYHUWHU�0RGXODWRU�GULYHU�FLU�
FXLWV�

&RQWURO
0RGXODWRU
'ULYHU
&LUFXLWV

7KH�&RQWURO�0RGXODWRU�FRQWUROV�WKH�5)�RXWSXW�SRZHU
OHYHO�DERYH�����*+]��7KHUH�DUH�WZR�FLUFXLWV�ORFDWHG
RQ�WKH�$��$���3&%�WKDW�GULYH�WKH�FRQWURO�PRGXODWRU
�)LJXUH�������7KH�0RG�%LDV�FLUFXLW�GULYHV�WKH�FRQWURO
PRGXODWRU�3,1�VZLWFKHV�XVHG�WR�VZLWFK�WKH�5)
SRZHU�RQ�DQG�RII��7KH�ORJLFDO�VWDWH�RI�WKLV�FLUFXLW�LV

FUNCTIONAL ALC/FREQUENCY
DESCRIPTION INSTRUCTION PCB

POWER
CONTROL

DAC

TEMP
COMP

CIRCUITS

CONTROL
LATCH

ALC
FEEDBACK
CONTROL
CIRCUITS

TEMP
COMP
DAC

QUIET
DATA BUS**

CONTROL
SIGNALS

FREQ SWEEP
SIGNAL*

FROM A7
CENTRAL

PROCESSOR
DATA BUS

DIRECTIONAL
DETECTOR

(>2.0GHz)

DOWN
CONVERTER

DETECTOR
(<2.0GHz)

DOWN
CONVERTER

THERMISTOR

COUPLER
THERMISTOR

SUMMING
POINT

MOD BIAS

MOD BIAS

MOD
CONTROL

MOD
CONTROL

YIG PIN
CONTROL

TO
DOWN
CONVERTER

TO YIG-TUNED
OSCILLATIOR#

MOD BIAS
DRIVERS

>2.0 GHz

>2.0 GHz

<2.0 GHz

<2.0 GHz

TO
CONTROL
MODULATOR#

 * From FREQUENCY INSTRUCTION CIRCUITS (Figure 4-7)
** See Figure 4-4
 # Models 54107A, 54109A, and 54111A
@ See Text

MOD CONTROL
DRIVERS

EXT ALC
SCALING

DAC

@

@

R133

R112

EXTERNAL
ALC INPUT

)LJXUH����� %ORFN�'LDJUDP�RI�$/&�3RZHU�&RQWURO�&LUFXLWV
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FRQWUROOHG�E\�FRPPDQGV�IURP�WKH�$��&HQWUDO�3URFHV�
VRU�3&%�

7KH�VHFRQG�FLUFXLW��0RG�&RQWURO��GULYHV�WKH�FRQWURO
PRGXODWRU�3,1�VZLWFKHV�WKDW�FRQWURO�WKH�5)�SRZHU
RXWSXW�OHYHO��7KLV�FLUFXLW�LV�DFWLYDWHG�E\�FRPPDQGV
IURP�WKH�$��&HQWUDO�3URFHVVRU�3&%�DQG�FRQWUROOHG
E\�WKH�RXWSXW�RI�WKH�SRZHU�OHYHO�VHW�FLUFXLWV��3RWHQWL�
RPHWHU�5����FRQWUROV�WKH�FLUFXLW�EDQGZLGWK��,W�LV�DG�
MXVWHG�GXULQJ�FLUFXLW�DOLJQPHQW�WR�DVVXUH�WKDW�QR
RVFLOODWLRQ�RI�WKH�GULYHU�FLUFXLW�RFFXUV�

'RZQ
&RQYHUWHU
0RGXODWRU
'ULYHU
&LUFXLWV

7KH�GRZQ�FRQYHUWHU�FRQWUROV�WKH�5)�RXWSXW�SRZHU
OHYHO�LQ�PRGHOV������$�������$��DQG������$���7KH
GRZQ�FRQYHUWHU�DOVR�SHUIRUPV�WKLV�IXQFWLRQ�LQ�PRGHOV
�����$�������$�������$�������$��DQG������$�IRU
RXWSXW�IUHTXHQFLHV�EHORZ�����*+]���7KH�WZR�$��$��
3&%�GULYHU�FLUFXLWV�WKDW�FRQWURO�WKH�GRZQ�FRQYHUWHU
3,1�PRGXODWRUV�DUH�VLPLODU�LQ�RSHUDWLRQ�WR�WKRVH�GH�
VFULEHG�DERYH�IRU�WKH�&RQWURO�0RGXODWRU��)LJXUH������
7KHVH�FLUFXLWV�DUH�VHOHFWHG�E\�FRPPDQGV�IURP�WKH
$��&HQWUDO�3URFHVVRU�3&%�DV�DSSURSULDWH�IRU�WKH
PRGHO�DQG�RXWSXW�IUHTXHQF\�VHOHFWHG��3RWHQWLRPH�
WHUV�5�����DQG�5�����$��RQO\��LQ�WKH�0RG�&RQWURO
GULYHU�FLUFXLW�FRQWURO�WKH�FLUFXLW�EDQGZLGWK�DQG�RII�
VHW�RI�WKH�IHHGEDFN�ORRS��7KH\�DUH�DGMXVWHG�GXULQJ�FLU�
FXLW�DOLJQPHQW�WR�DVVXUH�WKDW�QR�RVFLOODWLRQ�RI�WKH
GULYHU�FLUFXLW�RFFXUV�

<,*�3,1
6ZLWFK
'ULYHU�&LUFXLW

7KH�<,*�WXQHG�RVFLOODWRUV�XVHG�LQ�0RGHOV������$�
�����$��DQG������$�FRQWDLQ�D�3,1�VZLWFK�FLUFXLW
WKDW�DWWHQXDWHV�WKH�5)�VLJQDO�RQ�DQG�RII��7KH�<,*
3,1�&RQWURO�GULYHU�FLUFXLW�IRU�WKLV�IXQFWLRQ�LV�ORFDWHG
RQ�WKH�$��$���3&%��)LJXUH�������,WV�ORJLFDO�VWDWH�LV
VZLWFKHG�E\�FRPPDQGV�IURP�WKH�$��&HQWUDO�3URFHV�
VRU�3&%�

,QWHUQDO�/HY�
HOLQJ�&LUFXLWV

7KH�VRXUFH�5)�RXWSXW�LV�OHYHOHG�E\�D�FORVHG�IHHGEDFN
ORRS��)RU�PLFURZDYH�EDQG�PRGHOV������$�WKURXJK
�����$��WKH�$/&�IHHGEDFN�VLJQDO�LV�SURGXFHG�E\�D�GL�
UHFWLRQDO�GHWHFWRU�ORFDWHG�RQ�WKH�5)�GHFN��)RU�PRG�
HOV������$�������$��DQG������$���DQG�IRU�PRGHOV
�����$�������$�������$�������$��DQG������$�DW
RXWSXW�IUHTXHQFLHV�EHORZ�����*+]���WKH�IHHGEDFN�VLJ�
QDO�LV�SURGXFHG�E\�D�GHWHFWRU�ORFDWHG�LQ�WKH�GRZQ�FRQ�
YHUWHU�

7KH�LQWHUQDO�$/&�IHHGEDFN�VLJQDOV�DUH�FRQGLWLRQHG
E\�WZR�VHSDUDWH�DPSOLILHU�FKDLQV��RQH�IRU�DERYH
����*+]�DQG�RQH�IRU�EHORZ�����*+]��7KH�RXWSXWV�RI

ALC/FREQUENCY FUNCTIONAL
INSTRUCTION PCB DESCRIPTION
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WKHVH�FLUFXLWV�DUH�VZLWFKHG�WR�WKH�$/&�VXPPLQJ
SRLQW�DPSOLILHU�E\�FRPPDQGV�IURP�WKH�$��&HQWUDO
3URFHVVRU�3&%��DV�DSSURSULDWH�IRU�WKH�PRGHO�DQG�RXW�
SXW�IUHTXHQF\�VHOHFWHG��

7KH�RYHUDOO�RXWSXW�5)�SRZHU�RI�WKH�VRXUFH�LV�FRQWURO�
OHG�E\�DGMXVWLQJ�WKH�DPRXQW�RI�IHHGEDFN�VXSSOLHG�WR
WKH�$/&�ORRS�E\�WKHVH�DPSOLILHU�FKDLQV��'XULQJ�FLU�
FXLW�DOLJQPHQW��SRWHQWLRPHWHU�5���LV�XVHG�WR�DGMXVW
WKH�XSSHU�SRZHU�OHYHO�RXWSXW�LQ�WKH�!����*+]�DPSOL�
ILHU�FKDLQ��7KH�ORZ�SRZHU�RXWSXW�LV�DGMXVWHG�E\
5�����3RWHQWLRPHWHU�5���LV�WKH�KLJK�SRZHU�RXWSXW
DGMXVWPHQW�DQG�SRWHQWLRPHWHU�5����LV�WKH�ORZ
SRZHU�RXWSXW�DGMXVWPHQW�LQ�WKH������*+]�DPSOLILHU
FKDLQ�

([WHUQDO�/HY�
HOLQJ�&LUFXLWV

7KH�VLJQDO�YROWDJH�IURP�WKH��RSWLRQDO��UHDU�SDQHO�
EXTERNAL ALC INPUT�FRQQHFWRU�LV�IHG�WR�VLJQDO�FRQ�
GLWLRQLQJ�FLUFXLWV�WKDW�LQFOXGH�DQ�DEVROXWH�YDOXH�FLU�
FXLW��7KH�DEVROXWH�YDOXH�FLUFXLW�HQVXUHV�WKDW�D�VLJQDO
ZLWK�WKH�FRUUHFW�SRODULW\�LV�IHG�WR�WKH�LQSXW�RI�WKH
$/&�6FDOLQJ�'$&�

7R�DOORZ�H[WHUQDO�5)�GHWHFWRUV�ZLWK�GLIIHUHQW�YROWDJH
RXWSXWV�WR�EH�XVHG��D�PHWKRG�RI�FDOLEUDWLQJ�WKH�H[WHU�
QDO�$/&�LQSXW�VLJQDO�LV�UHTXLUHG��7KLV�RSHUDWLRQ�LV
FRQWUROOHG�E\�FRPPDQGV�IURP�WKH�$��&HQWUDO�3URFHV�
VRU�3&%��DV�IROORZV�

7KH�H[WHUQDO�GHWHFWRU�IHHGEDFN�VLJQDO�IURP�WKH
VFDOLQJ�'$&�LV�FRPSDUHG�ZLWK�WKH�IHHGEDFN�YROW�
DJH�JHQHUDWHG�E\�WKH�LQWHUQDO�$/&�GHWHFWRU�
7KH�FHQWUDO�SURFHVVRU�FDXVHV�WKH�([WHUQDO�$/&
6FDOLQJ�'$&�WR�DGMXVW�WKH�DPSOLWXGH�RI�WKH�H[�
WHUQDO�GHWHFWRU�VLJQDO�XQWLO�LW�LV�HTXDO�WR�WKH�LQ�
WHUQDO�GHWHFWRU�YROWDJH�
7KH�UHVXOWDQW�H[WHUQDO�$/&�VLJQDO�LV�WKHQ
VZLWFKHG�WR�WKH�$/&�VXPPLQJ�SRLQW�DPSOLILHU�

§4XLHW¨�'DWD
%XV�&LUFXLWV

7KLV�EXV�LV�XVHG�WR�WUDQVIHU�GDWD�EHWZHHQ�WKH
$��$���3&%�GDWD�ODWFK�FLUFXLWV�DQG�WKH�)UHTXHQF\
,QVWUXFWLRQ�'$&ªV�DQG�3RZHU�/HYHO�&RQWURO�'$&ªV
�)LJXUH�������7KH�TXLHW�GDWD�EXV�LV�EXIIHUHG�IURP�WKH
$��&HQWUDO�3URFHVVRU�3&%�'DWD�%XV�WR�LQVXODWH
WKHVH�FLUFXLWV�IURP�QRLVH�RQ�WKH�PDLQ�EXV�

)UHTXHQF\
,QVWUXFWLRQ
&LUFXLWV�2S�
HUDWLRQ

7KH�IUHTXHQF\�LQVWUXFWLRQ�FLUFXLWV�ORFDWHG�RQ�WKH
$��$���3&%�FRQWURO�WKH�IUHTXHQF\�RI�WKH����;;$�5)
RXWSXW�VLJQDO��7KHVH�FLUFXLWV�UHFHLYH�LQVWUXFWLRQV�DQG
GDWD�IURP�WKH�$��&HQWUDO�3URFHVVRU�3&%��7KH\�WKHQ

FUNCTIONAL ALC/FREQUENCY
DESCRIPTION INSTRUCTION PCB
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FRQYHUW�WKHP�LQWR�FRQWURO�VLJQDOV�IRU�WKH�<,*�WXQHG
RVFLOODWRU�PDLQ�FRLO�DQG�)0�FRLO�GULYH�FLUFXLWV��7KHVH
FLUFXLWV�DUH�ORFDWHG�RQ�WKH�$��<,*�'ULYHU��&KDQQHO
,QWHUIDFH�3&%��)LJXUH�����RQ�SDJH�������

7KH�WZR�PDLQ�RXWSXW�VLJQDOV�IURP�WKH�IUHTXHQF\�LQ�
VWUXFWLRQ�FLUFXLWV�DUH�0DLQ�&RLO�6ZHHS�DQG�)0�&RLO
6ZHHS��(DFK�LV�D�FRPSRVLWH�VLJQDO�WKDW�QRUPDOO\�KDV
YDULDEOH�'&�DQG�UDPS�HOHPHQWV���7KH�UDPS�HOHPHQW
LV�QRW�SUHVHQW�IRU�&:�RSHUDWLRQ���7KHVH�FLUFXLWV�DOVR
SURGXFH�D�VZHHS�UDPS�VLJQDO�IRU�WKH�UHDU�SDQHO
HORIZONTAL OUTPUT�FRQQHFWRU�DQG�D�IUHTXHQF\
FRPSHQVDWLRQ�VLJQDO�IRU�WKH�$/&�FRQWURO�FLUFXLWV�

)UHTXHQF\
,QVWUXFWLRQ
&LUFXLW
*URXSV

7KH�IRXU�FLUFXLW�JURXSV�WKDW�FRPSULVH�WKH�IUHTXHQF\
FRQWURO�JURXS�DUH�5$03�'$&��:,'7+�'$&��67$57
'$&��DQG�(5525�'$&��(DFK�FLUFXLW�JURXS�FRQWDLQV
D����ELW�'$&�DQG�DVVRFLDWHG�RSHUDWLRQDO�DPSOLILHUV
DQG�FRQWURO�FLUFXLWV��)LJXUH�������(DFK�RI�WKHVH�FLU�
FXLWV�UHFHLYH�GDWD�IURP�WKH�$��&HQWUDO�3URFHVVRU
3&%�YLD�WKH�$��$���3&%�TXLHW�GDWD�EXV��)LJXUH���
����7KH�FRQWURO�VLJQDOV�IRU�WKHVH�FLUFXLWV�DUH�SURGXFHG
E\�$��$���3&%�GDWD�ODWFKHV�WKDW�DUH�FRQWUROOHG�E\
WKH�&HQWUDO�3URFHVVRU�GDWD�EXV�

5$03�'$&
&LUFXLWV

7KH�$��&HQWUDO�3URFHVVRU�3&%�VHTXHQWLDOO\�SUR�
JUDPV�WKH�5$03�'$&��WKHUHE\�SURGXFLQJ�D�UDPS
RXWSXW�VLJQDO�FRQWDLQLQJ�������VWHSV��7KLV�UDPS�VLJ�
QDO�JRHV�WR�WKH�:,'7+�'$&��ZKHUH�LW�LV�IXUWKHU
PRGLILHG�WR�SURGXFH�HLWKHU�WKH�0DLQ�&RLO�6ZHHS�VLJ�
QDO�RU�WKH�)0�&RLO�6ZHHS�VLJQDO��7KH�UDPS�VLJQDO�LV
DOVR�EXIIHUHG�DQG�IHG�WR�WKH�UHDU�SDQHO�Horizontal Out-
put�FRQQHFWRU�

7KH�VLJQDO�SURGXFHG�E\�WKH�5$03�'$&�DOZD\V�KDV
WKH�VDPH�YROWDJH�UDQJH��QXPEHU�RI�VWHSV��ZKHQ�WKH
���;;$�LV�VZHHSLQJ��UHJDUGOHVV�RI�WKH�VHOHFWHG
VZHHS�ZLGWK��7KH�$��&HQWUDO�3URFHVVRU�3&%�PD\
KDOW�WKH�XSGDWH�RI�WKH�'$&�DW�DQ\�WLPH��H�J���ZKHQ
GHDOLQJ�ZLWK�LQWHUUXSWV��HWF����7KLV�ZLOO�SURGXFH�VWHSV
RI�YDU\LQJ�GXUDWLRQ��ZKLFK�ZLOO�SURGXFH�D�UDPS�ZLWK
D�VKDSH�WKDW�LV�LUUHJXODU�UDWKHU�WKDQ�VPRRWK�DQG�FRQ�
WLQXRXV��+RZHYHU��WKLV�GRHV�QRW�HIIHFW�WKH�GLVSOD\HG
VZHHS�LQ�DQ\�ZD\�

:,'7+�'$&
&LUFXLWV

7KH�LQSXW�WR�WKH�:,'7+�'$&�LV�WKH�UDPS�VLJQDO
IURP�WKH�5$03�'$&��7KH�:,'7+�'$&�RXWSXW�LV�D
UDPS�VLJQDO��7KH�UDPS�PDJQLWXGH�LV�VFDOHG�E\�WKH
GDWD�WKDW�LW�UHFHLYHV�IURP�WKH�$��&HQWUDO�3URFHVVRU
3&%��7KXV�WKH�UDPS�VLJQDO���DV�FRQWUROOHG�E\�WKH�FHQ�

ALC/FREQUENCY FUNCTIONAL
INSTRUCTION PCB DESCRIPTION
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WUDO�SURFHVVRU��SURGXFHV�D�VZHHS�VLJQDO�WKDW�WXQHV
WKH�<,*�RVFLOODWRU�RYHU�WKH�UHTXLUHG�UDQJH�

([DPSOH��7R�SURGXFH�D�VZHHS�RYHU�KDOI�WKH�PD[L�
PXP�UDQJH�RI�WKH����;;$���WKH�$��&HQWUDO�3URFHV�
VRU�3&%�SURJUDPV�WKH�:,'7+�'$&�WR�RXWSXW�D
UDPS�ZLWK�DQ�DPSOLWXGH�WKDW�LV�KDOI�RI�WKH�'$&Vª
PD[LPXP�UDQJH��7KH�LQSXW�WR�WKH�:,'7+�'$&�LV�D
�9�WR�¥��9�UDPS��WKHUHIRUH��WKH�RXWSXW�VLJQDO�ZLOO�EH
D��9�WR����9�UDPS�

)RU�VZHHS�ZLGWKV�JUHDWHU�WKDQ����0+]��WKH�GULYH�VLJ�
QDO�JRHV�WR�WKH�PDLQ�FRLO�RI�WKH�<,*�WXQHG�RVFLOODWRU�
)RU�VZHHS�ZLGWKV�RI����0+]�RU�OHVV��WKH�GULYH�VLJQDO
JRHV�WR�WKH�)0�FRLO�RI�WKH�<,*�WXQHG�RVFLOODWRU��7KLV
VLJQDO�VZLWFKLQJ�LV�SHUIRUPHG�E\�DQDORJ�VZLWFKHV
WKDW�WUDQVIHU�WKH�:,'7+�'$&�RXWSXW�VLJQDO�WR
HLWKHU�WKH�0DLQ�&RLO�6ZHHS�RU�)0�&RLO�6ZHHS�VLJQDO
RXWSXW�FLUFXLWV��)LJXUH�������7KHVH�VZLWFK�FLUFXLWV
DUH�FRQWUROOHG�E\�FRPPDQGV�IURP�WKH�$��&HQWUDO
3URFHVVRU�3&%�

$�SURSRUWLRQ�RI�WKH�:,'7+�'$&�RXWSXW�VLJQDO�JRHV
WR�WKH����0+]�PDUNHU�JHQHUDWRU�FLUFXLWV�ORFDWHG�RQ
WKH�5)�GHFN��7KLV�VLJQDO�HQVXUHV�WKDW�WKH�PDUNHU
ZLGWK�UHPDLQV�FRQVWDQW�WKURXJKRXW�WKH�IXOO�IUH�
TXHQF\�UDQJH�RI�WKH�XQLW�

67$57�'$&
&LUFXLWV

7KH�RXWSXW�RI�WKH�67$57�'$&�LV�D���WR����9GF�YROW�
DJH�WKDW�LV�FRQWUROOHG�E\�WKH�$��&HQWUDO�3URFHVVRU
3&%��7KLV�YROWDJH�LV�VXPPHG�ZLWK�WKH�:,'7+�'$&
UDPS�VLJQDO�DW�WKH�LQSXW�WR�WKH�0DLQ�&RLO�6ZHHS�FLU�
FXLW��,W�WKHUHE\�FRQWUROV�WKH�GF�FRPSRQHQW�RI�WKH�FRP�
SRVLWH�0DLQ�&RLO�6ZHHS�VLJQDO��7KLV�DOORZV�WKH�$�
&HQWUDO�3URFHVVRU�3&%�WR�VHW�WKH�FHQWHU�IUHTXHQF\�RI
WKH�VZHHS�UDQJH�WR�WKH�GHVLUHG�YDOXH�

(5525�'$&
&LUFXLWV

7KH�RXWSXW�RI�WKH�(5525�'$&�LV�D�GF�YROWDJH�WKDW
LV�XVHG�DV�D�IUHTXHQF\�VRXUFH�ORFN�HUURU�FRUUHFWLRQ
VLJQDO��7KH�$��&HQWUDO�3URFHVVRU�3&%�VHWV�WKH�PDJ�
QLWXGH�DQG�SRODULW\�RI�WKLV�VLJQDO�XVLQJ�HUURU�LQIRU�
PDWLRQ�REWDLQHG�E\�SURFHVVLQJ�WKH�����0+]�DQG���
0+]�PDUNHU�UHDG�VLJQDOV�IURP�WKH�$��$���3&%�

7KH�RXWSXW�RI�WKH�(5525�'$&�LV�D�¥���WR�����9GF
YROWDJH��7KLV�YROWDJH�JRHV�WKURXJK�D�VXPPLQJ�UHVLV�
WRU�WR�WKH�LQSXW�RI�WKH�)0�&RLO�6ZHHS�VLJQDO�RXWSXW
FLUFXLW��,W�WKHUHE\�FRQWUROV�WKH�GF�FRPSRQHQW�RI�WKH
FRPSRVLWH�)0�&RLO�6ZHHS�VLJQDO��7KLV�GF�VLJQDO
FDXVHV�WKH�<,*�)0�FRLO�WR�SURGXFH�D�IUHTXHQF\�RIIVHW

FUNCTIONAL ALC/FREQUENCY
DESCRIPTION INSTRUCTION PCB
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WKDW�FDQFHOV�WKH�IUHTXHQF\�HUURU��)RU�VZHHS�ZLGWKV�RI
���0+]�RU�OHVV��WKH�:,'7+�'$&�UDPS�VLJQDO�LV
VXPPHG�ZLWK�WKH�HUURU�VLJQDO�DW�WKH�LQSXW�RI�WKH�)0
&RLO�6ZHHS�VLJQDO�RXWSXW�FLUFXLW�

���0+]�DQG
���0+]�0DUN�
HUV�5HDG
&LUFXLWV

7KH�����0+]�DQG����0+]�PDUNHU�VLJQDOV�JHQHUDWHG
E\�WKH�PDUNHU�PRGXOHV�RQ�WKH�5)�GHFN�DUH�UHDG�E\
WKH�HQFRGHU�FLUFXLWV�ORFDWHG�RQ�WKH�$��$���3&%��7KH
RXWSXWV�RI�WKHVH�$��$���3&%�FLUFXLWV�DUH�VWRUHG�LQ�D
GDWD�EXIIHU�ODWFK�WKDW�LV�UHDG�E\�WKH�$��&HQWUDO�3URF�
HVVRU�3&%��7KLV�LQIRUPDWLRQ�LV�XVHG�E\�WKH�&HQWUDO
3URFHVVRU�WR�JHQHUDWH�IUHTXHQF\�VRXUFH�ORFN�HUURU�FRU�
UHFWLRQ�GDWD��7KLV�GDWD�LV�IHG�EDFN�WR�WKH�(5525
'$&�

8QLW�7\SH
,GHQWLILFD�
WLRQ�&LUFXLW

7KLV�FLUFXLW�FRQVLVWV�RI�DQ���SRVLWLRQ�MXPSHU�EORFN
�-����D�EDQN�RI�HLJKW�SXOO�XS�UHVLVWRUV��DQG�DQ���ELW
ODWFK��DV�VKRZQ�LQ�)LJXUH������$Q�RSHQ�MXPSHU�LQ
DQ\�SRVLWLRQ�ZLOO�EH�VHQVHG�E\�WKH�DVVRFLDWHG�ODWFK�LQ�
SXW�DV�D�ORJLF���DQG�D�FORVHG�MXPSHU�ZLOO�EH�VHQVHG�DV
D�ORJLF����7KH�MXPSHUV�DUH�FRQILJXUHG�DW�WKH�IDFWRU\
WR�LGHQWLI\�WKH�XQLW�PRGHO�W\SH�DQG�FRQILJXUDWLRQ�
7KH�RXWSXWV�RI�WKH�GDWD�ODWFK�DUH�UHDG�E\�WKH�$��&HQ�
WUDO�3URFHVVRU�3&%�DW�SRZHU�XS�

DATA
LATCH

TO A7
CENTRAL
PROCESSOR
DATA BUS

1

8

J3

+5V

)LJXUH����� 8QLW�7\SH�,GHQWLILFDWLRQ�&LUFXLW�

ALC/FREQUENCY FUNCTIONAL
INSTRUCTION PCB DESCRIPTION
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RAMP
DAC

WIDTH
DAC

START
DAC

ERROR
DAC

CONTROL
LATCH

QUIET
DATA BUS**

REF
-10V

-10V

-10V

OUT

OUT

REF

REF

REF

RAMP OUTPUT
TO REAR PANEL

YIG MAIN COIL
CONTROL SIGNAL
(TO A5 PCB)

YIG FM COIL
CONTROL SIGNAL
(TO A5 PCB)

SWEEP SIGNAL
TO MARKER CIRCUITS
(RF DECK)

FREQ SWEEP SIGNAL
TO ALC CIRCUITS*

CONTROL
SIGNALS

FROM A7
CENTRAL

PROCESSOR
DATA BUS

 *On A6 PCB, See Figure 4-5
**See Figure 4-4

)LJXUH����� %ORFN�'LDJUDP�RI�$��$���3&%�)UHTXHQF\�,QVWUXFWLRQ�&LUFXLWV

FUNCTIONAL ALC/FREQUENCY
DESCRIPTION INSTRUCTION PCB
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��� A5 YIG DRIVER/
SIGNAL CHANNEL 
INTERFACE PCB

7KH�$��<,*�'ULYHU�6LJQDO�&KDQQHO�,QWHUIDFH�3&%�FRQWDLQV�WZR�PDLQ
FLUFXLWV���WKH�0DLQ�&RLO�'ULYHU�DQG�WKH�)0�&RLO�'ULYHU��7KHVH�WZR�FLU�
FXLWV�UHFHLYH�WKH�<,*�0DLQ�&RLO�DQG�)0�&RLO�FRQWURO�VLJQDOV�IURP�WKH
$��$���$/&�)UHTXHQF\�,QVWUXFWLRQ�3&%�DQG�FRQYHUW�WKHP�LQWR�WKH
GULYH�FXUUHQWV�IRU�WKH�<,*�WXQLQJ�FRLOV�

7KH�FLUFXLWV�WKDW�LQWHUIDFH�ZLWK�DQG�FRQWURO�WKH�$��6LJQDO�&KDQQHO
3&%�DUH�DOVR�ORFDWHG�RQ�WKH�$��3&%��7KHVH�FLUFXLWV�UHFHLYH�FRPPDQGV
IURP�WKH�$��&HQWUDO�3URFHVVRU�3&%�DQG�JHQHUDWH�DSSURSULDWH�FRQWURO
VLJQDOV�WR�WKH�$��6LJQDO�&KDQQHO�3&%��7KH\�UHFHLYH�WKH�PXOWLSOH[HG
PHDVXUHPHQW�VLJQDO�IURP�WKH�$��6LJQDO�&KDQQHO�3&%��GLJLWL]H�LW��DQG
VHQG�WKH�UHVXOWDQW�GDWD�WR�WKH�$��&HQWUDO�3URFHVVRU�3&%�YLD�WKH�FHQ�
WUDO�SURFHVVRU�GDWD�EXV��7KH\�DOVR�SURFHVV�WKH�VWDWXV�VLJQDOV�IURP�WKH
$��3&%�DQG�VHQG�DSSURSULDWH�VWDWXV�VLJQDOV�EDFN�WR�WKH�WR�WKH�$��&HQ�
WUDO�3URFHVVRU�3&%��7KHVH�FLUFXLWV�DUH�GHVFULEHG�LQ�ODWHU�SDUDJUDSKV�LQ
WKLV�FKDSWHU�

<,*�'ULYHU
2SHUDWLRQ

7KH�<,*�WXQHG�RVFLOODWRU��<72��UHTXLUHV�FXUUHQW
GULYH�WR�LWV�FRLOV�WR�FUHDWH�WKH�PDJQHWLF�ILHOGV�WKDW
FDXVH�RVFLOODWLRQ��7KH�RSHUDWLQJ�IUHTXHQF\�RI�WKH
<72�LV�FRQWUROOHG�E\�DGMXVWLQJ�WKH�PDJQLWXGH�RI�WKH
FXUUHQWV�VHQW�WR�WKHVH�FRLOV��7KH�PDLQ�FRLO�RI�WKH�<72
SURYLGHV�WKH�PDLQ�PDJQHWLF�ILHOG�DQG�UHTXLUHV�D
GULYH�FXUUHQW�ZLWK�D�VLQJOH�SRODULW\��7KH�<72�FDQ�EH
VZHSW�RYHU�LWV�HQWLUH�IUHTXHQF\�UDQJH�E\�YDU\LQJ�WKH
PDJQLWXGH�RI�WKH�PDLQ�FRLO�FXUUHQW�LQ�DQ�DSSURSULDWH
PDQQHU�

7KH�)0�FRLO�KDV�D�PRUH�OLPLWHG�IUHTXHQF\�UDQJH�DQG
D�KLJKHU�VHQVLWLYLW\��,W�FDQ�EH�GULYHQ�LQ�HLWKHU�GLUHF�
WLRQ�VR�WKDW�LWV�PDJQHWLF�ILHOG�HLWKHU�DXJPHQWV�RU�GL�
PLQLVKHV�WKH�PDLQ�FRLO�ILHOG��%\�WKLV�PHDQV�ILQH
FRQWURO�RI�WKH�<72�RXWSXW�IUHTXHQF\�LV�DFKLHYHG�

7KH�0DLQ�&RLO�&RQWURO�DQG�)0�&RLO�&RQWURO�VLJQDOV
IURP�WKH�$��$���$/&�)UHTXHQF\�,QVWUXFWLRQ�3&%
DUH�YROWDJHV��7KH�<,*�'ULYHU�FLUFXLWV�RQ�WKH�$��3&%
SURYLGH�WKH�QHFHVVDU\�YROWDJH�WR�FXUUHQW�FRQYHUVLRQ
�DQG�SRZHU�DPSOLILFDWLRQ��WR�GULYH�WKH�<72�FRLOV�
%RWK�FRLO�GULYHU�FLUFXLWV�DUH�GHVLJQHG�WR�GULYH�IORDW�
LQJ�ORDGV�

0DLQ�&RLO
'ULYHU�&LUFXLW

)LJXUH�����VKRZV�WKH�<,*�0DLQ�&RLO�GULYHU�DQG�)0
&RLO�GULYHU�FLUFXLWV��7KH�LQSXW�WR�WKH�PDLQ�FRLO�GULYHU
LV�WKH�0DLQ�&RLO�&RQWURO�VLJQDO�IURP�WKH�$��$��
3&%��7KLV�VLJQDO�LV�D�YROWDJH�LQ�WKH�UDQJH�RI���WR�¥
��9��7KH�UHVXOWDQW�RXWSXW�LV�D�GULYH�FXUUHQW�WKDW
IORZV�LQ�RQH�GLUHFWLRQ�RQO\�

A5 YIG DRIVER/ FUNCTIONAL
SIGNAL CHANNEL INTERFACE PCB DESCRIPTION
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:KHQ�WKH����;;$�LV�LQ�WKH�&:�PRGH��RU�LV�VZHHSLQJ
XVLQJ�WKH�)0�FRLO��WKH�EDQGZLGWK�RI�WKH�0DLQ�FRLO
GULYHU�LV�UHGXFHG�E\�VZLWFKLQJ�D�ORZ�SDVV�ILOWHU�LQWR
WKH�GULYHU�FLUFXLW��7KLV�UHVXOWV�LQ�UHGXFHG�QRLVH�DQG
UHVLGXDO�)0�RQ�WKH�5)�RXWSXW�

:KHQ�WKH����;;$�LV�VZHHSLQJ�XVLQJ�WKH�)0�FRLO�
WKH�UDSLGO\�FKDQJLQJ�ILHOG�FDXVHV�D�YROWDJH�WR�EH�LQ�
GXFHG�LQ�WKH�PDLQ�FRLO��7KLV�HIIHFW��DQG�WKH�DFWLRQ�RI
WKH�ORZ�SDVV�ILOWHU��FDXVHV�D�IUHTXHQF\�VKLIW�WR�RFFXU�
7R�FRXQWHUDFW�WKLV��D�OLQHDUL]DWLRQ�WUDQVIRUPHU�FRX�
SOHV�VRPH�RI�WKH�)0�FRLO�GULYH�VLJQDO�LQWR�WKH�PDLQ
FRLO�GULYHU�FLUFXLW��7KLV�VLJQDO�FDXVHV�D�ILHOG�LQ�WKH
PDLQ�FRLO�WKDW�FDQFHOV�RXW�WKH�IUHTXHQF\�VKLIW�HUURU�

LOW-PASS
FILTER

CURRENT
DRIVER

R56

R42

CURRENT
DRIVER

+VREF

CW FILTER CONTROL

MAIN COIL CONTROL

MAIN COIL DRIVER

FM COIL DRIVER

(+)

(-)

(+)

(-)

FM COIL CONTROL

+

YIG FM COIL

YIG MAIN COIL

FROM
CONTROL

LATCH

FROM A6
ALC/FREQUENCY

INSTRUCTION PCB

TO
RF DECK

LINEARIZATION
TRANSFORMER

)LJXUH����� %ORFN�'LDJUDP�RI�<,*�'ULYHU�&LUFXLWV

FUNCTIONAL A5 YIG DRIVER/
DESCRIPTION SIGNAL CHANNEL INTERFACE PCB
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3RWHQWLRPHWHU�5��SURYLGHV�DGMXVWPHQW�RI�WKH�<72
ORZHU�IUHTXHQF\�OLPLW��DQG�SRWHQWLRPHWHU�5��SUR�
YLGHV�DGMXVWPHQW�RI�WKH�WRWDO�VZHHS�UDQJH��7KHVH�SR�
WHQWLRPHWHUV�DUH�DGMXVWHG�GXULQJ�FLUFXLW�DOLJQPHQW
RI�WKH�XQLW�

7R�PDWFK�WKH�FKDUDFWHULVWLFV�RI�WKH�YDULRXV�<,*
'ULYHU�DVVHPEOLHV�XVHG�LQ�GLIIHUHQW����;;$�PRGHOV�
WKH�YDOXHV�RI�YDULRXV�FRLO�GULYHU�FRPSRQHQWV�DUH�GLI�
IHUHQW��7KLV�LV�UHIOHFWHG�LQ�WKH�GLIIHUHQW�SDUW�QXP�
EHUV�RI�WKH�$��3&%ªV�XVHG��VHH�&KDSWHU����

7KH�0DLQ�FRLO�VHQVLWLYLW\�RI�<72�YDULHV�VRPHZKDW
IURP�EDQG�WR�EDQG�EXW�LV�RI�WKH�RUGHU�RI����WR���
0+]�SHU�P$��7KH�0DLQ�FRLO�GULYHU�WKHUHIRUH�PXVW
VXSSO\�RYHU�����DPSHUHV�ZKHQ�GULYLQJ�D�KLJK�IUH�
TXHQF\�<,*�WXQHG�RVFLOODWRU�

)0�&RLO
'ULYHU�
&LUFXLW

7KH�LQSXW�WR�WKH�)0�FRLO�GULYHU�FLUFXLW�LV�WKH�)0�&RLO
&RQWURO�VLJQDO�IURP�WKH�$��$���3&%��7KLV�VLJQDO�LV�D
YROWDJH�LQ�WKH�UDQJH�RI�����WR�¥��9��7KH�UHVXOWDQW
RXWSXW�LV�D�GULYH�FXUUHQW�WKDW�IORZV�LQ�HLWKHU�GLUHF�
WLRQ��GHSHQGLQJ�XSRQ�WKH�LQSXW�VLJQDO�

7KH�)0�FRLO�VHQVLWLYLW\�RI�<72V�LV�LQ�WKH�UDQJH�RI
����WR�����N+]�SHU�P$��7KH�PD[LPXP�IUHTXHQF\
UDQJH�FRYHUHG�LV�QRUPDOO\�±���0+]��7KHUHIRUH��WKH
)0�FRLO�GULYHU�LV�UHTXLUHG�WR�VXSSO\�XS�WR�±����P$
PD[LPXP�

A5 YIG DRIVER/ FUNCTIONAL
SIGNAL CHANNEL INTERFACE PCB DESCRIPTION
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6LJQDO
&KDQQHO
,QWHUIDFH
&LUFXLWV

)LJXUH������SDJH�������LV�D�EORFN�GLDJUDP�RI�WKH�$�
3&%�VLJQDO�FKDQQHO�LQWHUIDFH�FLUFXLWV��7KH�PDMRU�FLU�
FXLW�EORFNV�DUH

6DPSOH�DQG�+ROG
$QDORJ�WR�'LJLWDO�&RQYHUWHU
'HWHFWRU�5HFRJQLWLRQ
$GGUHVV�'HFRGH
4XLHW�'DWD�%XV

6DPSOH�DQG�
+ROG�&LUFXLWV

7KHUH�DUH�WZR�VHSDUDWH�VDPSOH�DQG�KROG�FLUFXLWV�
RQH�IRU�WKH�$�%�FKDQQHO�PHDVXUHPHQW�VLJQDO�DQG�RQH
IRU�WKH�5�FKDQQHO�PHDVXUHPHQW�VLJQDO��%RWK�FLUFXLWV
DUH�LGHQWLFDO��7KH�$1$/2*�$�%�LQSXW�VLJQDO�IURP
WKH�$��6LJQDO�&KDQQHO�3&%�FRQWDLQV�WLPH�PXOWL�
SOH[HG�VLJQDOV�IRU�WKH��$�DQG�%�FKDQQHOV��LI�ERWK�DUH
DFWLYH���7KH\�LQFOXGH�WKH�PHDVXUHPHQW�VLJQDOV��/RJ
&RQIRUPLW\�VLJQDOV��DQG�7HPSHUDWXUH��GHWHFWRU�WKHU�
PLVWRU��VLJQDOV���7KHVH�VLJQDOV�DUH�PXOWLSOH[HG�E\
FLUFXLWV�RQ�WKH�$��3&%�XQGHU�FRQWURO�RI�WKH�$��&HQ�
WUDO�3URFHVVRU�3&%����6LPLODUO\��WKH�$1$/2*�5�LQ�
SXW�VLJQDO�FRQWDLQV�WKH�PXOWLSOH[HG�VLJQDOV�IRU
&KDQQHO�5��7KLV�VLJQDO�LV�DFWLYH�RQO\�LI�WKH����;;$
LV�HTXLSSHG�ZLWK�2SWLRQ����DQG�WKH�5�&KDQQHO�LV�VH�
OHFWHG�DV�EHLQJ�DFWLYH�

%RWK�LQSXW�VLJQDOV�DUH�IHG�WR�WKH�$��3&%�LQSXWV�YLD
D�VKLHOGHG�FDEOH��'LIIHUHQWLDO�DPSOLILHUV�DUH�XVHG�LQ
WKH�FLUFXLW�LQSXWV�WR�HQVXUH�JRRG�FRPPRQ�PRGH�
QRLVH�UHMHFWLRQ��7KH�RXWSXWV�RI�WKH�VDPSOH�DQG�KROG
FLUFXLWV�DUH�IHG�WR�WKH�LQSXW�RI�WKH�$QDORJ�WR�'LJLWDO
&RQYHUWHU��$'&���7KH�$'&�FLUFXLW�FRQYHUWV�RQO\�SRVL�
WLYH�SRODULW\�VLJQDOV��QHJDWLYH�SRODULW\�VLJQDOV�DUH�LJ�
QRUHG���7KHUHIRUH��WKH�VDPSOH�DQG�KROG�FLUFXLWV�DUH
GHVLJQHG�WR�DGG�D�����P9�SRVLWLYH�RIIVHW�WR�WKH�PHDV�
XUHPHQW�VLJQDO��7KH�$��&HQWUDO�3URFHVVRU�DXWRPDW�
LFDOO\�VXEWUDFWV�WKLV�RIIVHW�ZKHQ�SURFHVVLQJ�WKH
PHDVXUHPHQW�VLJQDO�GDWD�

$QDORJ�WR�
'LJLWDO
&RQYHUWHU
&LUFXLW

7KH�RXWSXW�RI�HDFK�VDPSOH�DQG�KROG�FLUFXLW�LV�IHG�WR
WKH�LQSXW�RI�WKH�$QDORJ�WR�'LJLWDO�&RQYHUWHU�FLUFXLW
YLD�DQ�DQDORJ�VZLWFK��7KHVH�VZLWFKHV�DUH�FRQWUROOHG
E\�WKH�$��&HQWUDO�3URFHVVRU�3&%�DQG�SURJUDPPHG
VR�WKDW�RQO\�RQH�VZLWFK�LV�DFWLYH�DW�DQ\�JLYHQ�WLPH�
7KH����ELW�RXWSXW�RI�WKH�$'&�LV�VWRUHG�E\�WZR�GDWD
ODWFKHV��,W�LV�WKHQ�WUDQVIHUUHG�WR�WKH�$��&HQWUDO�3URF�
HVVRU�3&%�LQ�WZR���ELW�E\WHV�

FUNCTIONAL A5 YIG DRIVER/
DESCRIPTION SIGNAL CHANNEL INTERFACE PCB
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'HWHFWRU�5HF�
RJQLWLRQ
&LUFXLWV

7KH�$��%��DQG�5�'HWHFWRU�6HQVH�VLJQDOV�IURP�WKH
$��6LJQDO�&KDQQHO�3&%�DUH�EXIIHUHG�DQG�VWRUHG�LQ�D
GDWD�ODWFK�WKDW�RXWSXWV�WR�WKH�TXLHW�GDWD�EXV��7KLV�DO�
ORZV�WKH�$��&HQWUDO�3URFHVVRU�3&%�WR�GHWHUPLQH�LI�D
SDUWLFXODU�FKDQQHO�LQSXW�KDV�DQ�5)�GHWHFWRU�RU�6:5
$XWRWHVWHU�FRQQHFWHG��7KH�WKUHH�GHWHFWRU�VHQVH�VLJ�
QDOV�DUH�DOVR�25ªG�WR�SURGXFH�D�VWDWXV�VLJQDO�WKDW�LV
UHDG�E\�WKH�$��&HQWUDO�3URFHVVRU�3&%�EHIRUH�UHDG�
LQJ�WKH�RXWSXW�RI�WKH�$'&��,I�WKLV�VWDWXV�VLJQDO�LV
IDOVH��QR�LQSXW�FRQQHFWHG��DQ�HUURU�LQWHUUXSW�RFFXUV�

$GGUHVV�'H�
FRGH�DQG
'DWD�/DWFK
&LUFXLWV

7KH�$��3&%�DGGUHVV�GHFRGHU�FLUFXLWV�SURGXFH�FRQWURO
VLJQDOV�DQG�GDWD�VWUREHV�WKDW�FRQWURO�WKH�YDULRXV�FLU�
FXLW�IXQFWLRQV�RQ�WKH�$��6LJQDO�&KDQQHO�3&%�DQG�OR�
FDOO\�RQ�WKH�$��3&%��7KHVH�FLUFXLWV�GHFRGH�WKH
LQVWUXPHQW�DGGUHVV�OLQHV�DQG�,�2�VHOHFW�OLQHV�IURP
WKH�$��&HQWUDO�3URFHVVRU�3&%�EXV�WR�SURGXFH�WKH
FRQWURO�VLJQDOV�DQG�GDWD�VWUREHV��7KH�WLPLQJ�RI�WKHVH
VLJQDOV�LV�FRQWUROOHG�E\�WKH�$��&HQWUDO�3URFHVVRU
3&%�

4XLHW�'DWD
%XV�&LUFXLWV

7KH�$��3&%�DQG�$��3&%�FRPPXQLFDWH�YLD�D�TXLHW
GDWD�EXV��7KLV�EXV�LV�DOVR�XVHG�WR�WUDQVIHU�GDWD�EH�
WZHHQ�FLUFXLWV�RQ�WKH�$��DQG�$��3&%V�DQG�ORFDOO\�EH�
WZHHQ�FLUFXLWV�RQ�WKH�$��3&%��7KH�TXLHW�GDWD�EXV�LV
EXIIHUHG�IURP�WKH�$��&HQWUDO�3URFHVVRU�3&%�'DWD
%XV�WR�HQVXUH�WKDW�WKH�VHQVLWLYH�PHDVXUHPHQW�FLU�
FXLWV�DUH�LQVXODWHG�IURP�DQ\�QRLVH�RQ�WKH�PDLQ�EXV�
7KH�RSHUDWLRQ�RI�WKH�TXLHW�GDWD�EXV�LV�FDUHIXOO\�FRQ�
WUROOHG�VR�WKDW�WKHUH�LV�QR�GDWD�WUDQVIHU�RU�RWKHU�DFWLY�
LW\�ZKLOH�PHDVXUHPHQW�VLJQDOV�DUH�EHLQJ�SURFHVVHG�

A5 YIG DRIVER/ FUNCTIONAL
SIGNAL CHANNEL INTERFACE PCB DESCRIPTION
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DATA
LATCHES

DATA
TRANS-

CEIVERS

SAMPLE
AND

HOLD
CIRCUIT

INTERRUPT
CODE

ANALOG A/B

ANALOG R

ANALOG TO
DIGITAL

CONVERTER

DETECTOR
SENSE A, B, R

DECODE
CIRCUITS

CONTROL (A5 PCB)

ADDRESS
AND I/O

SAMPLE
AND

HOLD
CIRCUIT

TO/FROM
A7 CENTRAL
PROCESSOR

DATA BUS

FROM A3
SIGNAL

CHANNEL PCB

TO A3
SIGNAL
CHANNEL
PCB

QUIET DATA BUS

ANALOG A/B SAMPLE & HOLD

ANALOG R SAMPLE & HOLD

)LJXUH����� %ORFN�'LDJUDP�RI�6LJQDO�&KDQQHO�,QWHUIDFH�&LUFXLWV

FUNCTIONAL A5 YIG DRIVER/
DESCRIPTION SIGNAL CHANNEL INTERFACE PCB
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��� A3 SIGNAL CHANNEL
PCB

7KH�VWDQGDUG�$��6LJQDO�&KDQQHO�3&%�KDV�WZR�PHDVXUHPHQW�VLJQDO�LQ�
SXWV��A DQG B��7KHVH�LQSXW�VLJQDOV�IURP�WKHVH�LQSXWV�DUH�PXOWLSOH[HG
WRJHWKHU�E\�DQ�LQSXW�VZLWFKLQJ�FLUFXLW�DQG�WKHQ�IHG�WR�DQ�DPSOLILHU
FKDLQ��)LJXUH������RQ�SDJH��������7KH�UHVXOWDQW�$�%�PHDVXUHPHQW�VLJ�
QDO�LV�ILOWHUHG�DQG�VHQW�WR�WKH�RXWSXW�PXOWLSOH[HU�FLUFXLWV��7KHVH�FLU�
FXLWV�PXOWLSOH[�WKH�PHDVXUHPHQW�VLJQDO�ZLWK�WKH�/RJ�&RQIRUPLW\�DQG
7HPSHUDWXUH�6HQVH�VLJQDOV�IURP�WKH�A DQG B�LQSXW�FRQQHFWRUV��7KH�UH�
VXOWDQW�RXWSXW�VLJQDO�WKHQ�JRHV�WR�WKH�$��<,*�'ULYHU�6LJQDO�&KDQQHO
,QWHUIDFH�3&%�ZKHUH�LW�LV�GLJLWL]HG��7KH�GDWD�WKHQ�JRHV�WR�WKH�$��&HQ�
WUDO�3URFHVVRU�3&%�

,I�WKH����;;$�LV�HTXLSSHG�ZLWK�2SWLRQ����WKH�$��3&%�ZLOO�DOVR�LQFOXGH
D�WKLUG�PHDVXUHPHQW�VLJQDO�LQSXW��R���7KH�VLJQDO�FKDQQHO�FLUFXLWV�DVVR�
FLDWHG�ZLWK�WKLV�LQSXW�DUH�LGHQWLFDO�WR�WKRVH�IRU�WKH�$�%�FKDQQHO��H[FHSW
WKH\�GR�QRW�LQFOXGH�DQ�LQSXW�VZLWFKLQJ�FLUFXLW�

&KDQQHO�,Q�
SXW�&LUFXLWV

7KH�'HWHFWRU�$XWR�7HVWHU�RXWSXW�VLJQDOV�IURP�WKH
IURQW�SDQHO�LQSXW�FRQQHFWRUV�JR�WR�WKH�&KDQQHO�A, B�
DQG��RSWLRQDO� R�LQSXW�FLUFXLWV�RQ�WKH�$��3&%��7KHVH
VLJQDOV�DUH�W\SLFDOO\�ORZ�OHYHO�GF�VLJQDOV�WKDW�FRQWDLQ
ORZ�IUHTXHQF\�$&�FRPSRQHQWV��7KH�$�DQG�%�LQSXW
FLUFXLW�LQFOXGHV�WZR�ORZ�SDVV�ILOWHU�QHWZRUNV�DQG�D
VZLWFKLQJ�QHWZRUN�FRPSRVHG�RI�)(7�VZLWFKHV��7KH
RXWSXW�RI�WKLV�FLUFXLW�LV�D�WLPH�PXOWLSOH[HG�VLJQDO
WKDW�UHSUHVHQWV�WKH�PHDVXUHPHQW�VLJQDOV�IRU�&KDQ�
QHOV�A DQG B��7KH R�LQSXW�FLUFXLW�FRQWDLQV�RQO\�D�ORZ�
SDVV�ILOWHU�QHWZRUN�

,QSXW�$PSOL�
ILHU�&LUFXLWV

$Q�LQVWUXPHQWDWLRQ�DPSOLILHU��DQG�DVVRFLDWHG�JDLQ
FRQWURO�DQG�DXWR�]HUR�FLUFXLWV��FRPSULVH�WKH�,QSXW
$PSOLILHU�FLUFXLW�EORFN��)LJXUH��������7KH�JDLQ�RI�WKLV
DPSOLILHU�LV�VHW�WR�HLWKHU��;���;����RU�;�����E\�WKH�DF�
WLRQ�RI�WKH�JDLQ�FRQWURO�FLUFXLW��7KLV�FLUFXLW�LV�FRQWURO�
OHG�E\�VLJQDOV�IURP�WKH�$��<,*�'ULYHU�6LJQDO
,QWHUIDFH�3&%��3RWHQWLRPHWHUV�5����DQG�5����DUH
WKH�;���DQG�;����JDLQ�DGMXVWPHQWV��UHVSHFWLYHO\�
7KH\�DUH�DGMXVWHG�GXULQJ�FLUFXLW�DOLJQPHQW�

9DULDEOH
*DLQ�$PSOL�
ILHU�&LUFXLWV

7KH�9DULDEOH�*DLQ�$PSOLILHU�EORFN�FRQVLVWV�RI�IRXU
RSHUDWLRQDO�DPSOLILHUV�WKDW�SURYLGH�DQ�RYHUDOO�SUR�
JUDPPDEOH�JDLQ�RI�RQH�WR�WHQ�WKRXVDQG������������
7KH�JDLQ�FRQWURO�FLUFXLW�DVVRFLDWHG�ZLWK�WKHVH�DPSOL�
ILHUV�LV�DOVR�FRQWUROOHG�E\�VLJQDOV�IURP�WKH�$��3&%�
3RWHQWLRPHWHU�5����LV�WKH�RYHUDOO�JDLQ�DGMXVWPHQW
IRU�WKHVH�FLUFXLWV��7KH�YDULDEOH�JDLQ�DPSOLILHU�EORFN
FRPELQHG�ZLWK�WKH�LQSXW�DPSOLILHU�FLUFXLW�FRPSULVH
DQ�DPSOLILHU�FKDLQ�WKDW�KDV�DQ�RYHUDOO�SURJUDPPD�
EOH�JDLQ�RI�RQH�WR�RQH�PLOOLRQ����������������SURJUDP�
PDEOH�LQ�IDFWRUV�RI�WHQ��;��;����;���…��

A3 SIGNAL FUNCTIONAL
CHANNEL PCB DESCRIPTION
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$XWR�=HUR
&LUFXLWV

:KHQ�WKH�DPSOLILHU�FKDLQ�LV�RSHUDWHG�DW�KLJK�JDLQ
VHWWLQJV��WKH�HUURUV�GXH�WR�RYHUDOO�DPSOLILHU�GF�RIIVHW
DQG�ZLGH�EDQG�QRLVH�IURP�WKH�LQWHUQDO�5)�VRXUFH
PXVW�EH�HOLPLQDWHG��$Q�DXWR]HUR�FLUFXLW�SHUIRUPV
WKLV�IXQFWLRQ��7KLV�FLUFXLW�FRQVLVWV�RI�D�=HQHU�GLRGH
GF�YROWDJH�VRXUFH��D�'$&�LQWHJUDWHG�FLUFXLW��DQG�DVVR�
FLDWHG�RSHUDWLRQDO�DPSOLILHUV��7KLV�RXWSXW�JRHV�WR�D
VHSDUDWH�LQSXW�RQ�WKH�LQVWUXPHQWDWLRQ�DPSOLILHU�
,GHQWLFDO�FLUFXLWV�DUH�XVHG�IRU�WKH�&KDQQHO�$�%�DQG
&KDQQHO�5�DPSOLILHU�FKDLQV�

7KH�DXWR]HUR�QXOOLQJ�SURFHGXUH�LV�SHUIRUPHG�XQGHU
FRQWURO�RI�WKH�$��&HQWUDO�3URFHVVRU�3&%�DW�WKH�HQG
RI�HDFK�IUHTXHQF\�VZHHS��DV�IROORZV�

7KH�DPSOLILHU�FKDLQ�LV�VHW�WR�PD[LPXP�JDLQ
DQG�WKH�GF�RIIVHW�LV�PHDVXUHG��E\�WKH�$��3&%���
7KH�DXWR]HUR�FLUFXLW�LV�SURJUDPPHG�WR�SURGXFH
D�YROWDJH�WKDW�ZLOO�FDQFHO�RXW�WKH�RIIVHW�HUURU�
7KH�UHVXOWDQW�FRPSHQVDWLRQ�YROWDJH�YDOXH�LV
XVHG�IRU�VXEVHTXHQW�PHDVXUHPHQWV�GXULQJ�WKH
QH[W�VZHHS�

GAIN
CONTROL
CIRCUIT

GAIN CONTROL CIRCUIT

DAC

INPUT
SWITCHING

CIRCUIT
A/B

QUIET
DATA BUS

+V REF

A IN

B IN

CONTROL
LINES

CONTROL
STROBES

CONTROL
LINES

CONTROL
LINES

FROM
FRONT
PANEL

FROM A5
YIG DRIVER/

CHANNEL
INTERFACE

PCB

TO
SMOOTHING
CIRCUIT

R118

R198
(X10)

R201
(X100)

INPUT
AMPLIFIER

VARIABLE GAIN
AMPLIFIER

AUTO-ZERO
CIRCUIT

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

FUNCTIONAL A3 SIGNAL
DESCRIPTION CHANNEL PCB
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6PRRWKLQJ
&LUFXLWV

7KH�RXWSXW�VLJQDO�IURP�WKH�DPSOLILHU�FKDLQ�FRQWDLQV
DSSUHFLDEOH�KLJK�IUHTXHQF\�QRLVH�ZKHQ�SURFHVVLQJ
ORZ�OHYHO�LQSXW�VLJQDOV��7R�UHGXFH�WKLV�QRLVH��ILYH�OHY�
HOV�RI�ILOWHULQJ�FDQ�EH�DSSOLHG�E\�WKH�$��3&%�VPRRWK�
LQJ�FLUFXLW��7KLV�FLUFXLW�FRQVLVWV�RI�D�SURJUDPPDEOH
5&�ILOWHU�QHWZRUN��DV�VKRZQ�LQ�)LJXUH������

5HVLVWRU�5����LV�SHUPDQHQWO\�FRQQHFWHG�LQ�WKH�VLJ�
QDO�SDWK�RI�WKLV�FLUFXLW��:KHQ�6PRRWKLQJ�/HYHO��
�PLQLPXP��LV�VHOHFWHG��D�FDSDFLWRU�LV�FRQQHFWHG�IURP
WKH�RXWSXW�HQG�RI�5����WR�JURXQG��$�VHSDUDWH�FDSDFL�
WRU�LV�XVHG�IRU�&KDQQHO�$�PHDVXUHPHQWV��&����DQG
DQRWKHU�IRU�&KDQQHO�%��&�����7KHVH�FDSDFLWRUV�DUH
FRQQHFWHG�E\�DQDORJ�VZLWFKHV�WKDW�DUH�FRQWUROOHG�E\
WKH�$��&HQWUDO�3URFHVVRU�3&%��

7KH�RWKHU�IRXU�OHYHOV�RI�VPRRWKLQJ�DUH�DFKLHYHG�E\
VZLWFKLQJ�UHVLVWRU�5�����5�����5�����RU�5����LQ�SDU�
DOOHO�ZLWK�5�����7KH�RXWSXW�RI�WKH�VPRRWKLQJ�FLUFXLW
LV�IHG�WR�WKH�LQSXW�RI�WKH�RXWSXW�PXOWLSOH[HU�FLUFXLWV
�)LJXUH������RQ�SDJH��������7KH�&KDQQHO�5�VPRRWK�
LQJ�FLUFXLW�FRQWDLQV�RQO\�RQH�ILOWHU�FDSDFLWRU�

TO OUTPUT
MULTIPLEXER
CIRCUIT

OUTPUT OF
AMPLIFIER

CHAIN

C38 C39

R152

R155

R154

R153

R148

)LJXUH������ 6LJQDO�&KDQQHO�6PRRWKLQJ�&LUFXLW

A3 SIGNAL FUNCTIONAL
CHANNEL PCB DESCRIPTION
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/RJ�&RQIRUP�
LW\�&LUFXLWV

$15,768�5)�'HWHFWRUV�DQG�6:5�$XWRWHVWHUV�KDYH
EXLOW�LQ�FLUFXLWU\�GHVLJQHG�WR�PDWFK�WKH�ORJ�FKDUDF�
WHULVWLF�RI�WKH�GHWHFWRU�GLRGH�XVHG��7KH�/RJ�&RQIRUP�
LW\�6HQVH�FLUFXLWV��)LJXUH�������RXWSXW�D�YROWDJH
YDOXH��9DULDEOH�UHVLVWRU�5����LV�XVHG�WR�FDOLEUDWH�WKH
,QSXW�$�ORJ�FRQIRUPLW\�FLUFXLW�ZLWK�D�§VWDQGDUG�GHWHF�
WRU¨�FRQQHFWHG�WR�WKH�IURQW�SDQHO�INPUT A�FRQQHFWRU�
9DULDEOH�UHVLVWRU�5����SHUIRUPV�WKH�VDPH�IXQFWLRQ
IRU�WKH�,QSXW�%�ORJ�FRQIRUPLW\�VHQVH�FLUFXLW�

7KH�RXWSXWV�IURP�WKH�$�DQG�%�/RJ�&RQIRUPLW\�6HQVH
FLUFXLWV�DUH�UHDG�E\�WKH�$'&�FLUFXLW�RQ�WKH�$��<,*
'ULYHU�6LJQDO�&KDQQHO�3&%��YLD�WKH�RXWSXW�PXOWL�
SOH[HU�FLUFXLWV���7KH�UHVXOWDQW�ORJ�FRQIRUPLW\�GDWD�LV
UHDG�E\�WKH�&HQWUDO�3URFHVVRU�DQG�XVHG�E\�LW�ZKHQ
SURFHVVLQJ�PHDVXUHPHQW�GDWD�

CHANNEL B
LOG

CONFORMITY
AND

TEMPERATURE
SENSE CIRCUITS

R108

+V REF

A LOG

B LOG

A TEMP

B TEMP

+V REF

+V

COMPARATOR
A DET SENSE

A LOG CONFORMITY VAL

A TEMPERATURE VAL

B LOG CONFORMITY VAL

B TEMPERATURE VAL

TO A5
SIGNAL CHANNEL
INTERFACE PCB

TO A/B
OUTPUT
MULTIPLEXER
CIRCUITS

P/O EXTERNAL
RF DETECTOR OR

AUTOTESTER

THERMISTOR
LOG
CONFORMITY
RESISTOR

541XXA
FRONT
PANEL A3 SIGNAL CHANNEL PCB

INPUT A

INPUT B

)LJXUH������ %ORFN�'LDJUDP�RI�/RJ�&RQIRUPLW\�DQG�7HPSHUDWXUH�&RPSHQVDWLRQ�&LUFXLWV�

FUNCTIONAL A3 SIGNAL
DESCRIPTION CHANNEL PCB
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7KH�RXWSXW�IURP�HDFK�/RJ�&RQIRUPLW\�6HQVH�FLUFXLW
DOVR�JRHV�WR�DQ�DVVRFLDWHG�&RPSDUDWRU�FLUFXLW��7KH
RXWSXW�RI�WKH�FRPSDUDWRU�LV�XVHG�DV�D�VWDWXV�VLJQDO�
7KLV�VWDWXV�VLJQDO�LQGLFDWHV�WKDW�D�5)�GHWHFWRU�RU
6:5�$XWRWHVWHU�LV�FRQQHFWHG�WR�WKH�DVVRFLDWHG�LQSXW�
7KHVH�VLJQDOV�DUH�IHG�WR�WKH�$��3&%�DQG�DUH�LQ�
FOXGHG�DORQJ�ZLWK�RWKHU�VWDWXV�ELWV�UHDG�E\�WKH�$�
&HQWUDO�3URFHVVRU�3&%��7KH�ORJ�FRQIRUPLW\�DQG�GH�
WHFWRU�FRQQHFW�VHQVH�FLUFXLWV�IRU�,QSXW�5�DUH�LGHQWLFDO
WR�WKRVH�IRU�,QSXWV�$�DQG�%�

7HPSHUDWXUH
6HQVH
&LUFXLWV

$OVR�FRQWDLQHG�LQ�WKH�5)�'HWHFWRU�DQG�6:5
$XWRWHVWHU�LV�D�WKHUPLVWRU�WKDW�LV�XVHG�WR�VHQVH�WKH
ZRUNLQJ�WHPSHUDWXUH�RI�WKH�GHWHFWRU�GLRGH��)LJXUH���
�����7KH�UHVLVWDQFH�YDOXH�RI�WKH�WKHUPLVWRU�LV�FRQ�
YHUWHG�WR�D�YROWDJH�DQG�UHDG�LQ�WKH�VDPH�PDQQHU�DV
IRU�WKH�ORJ�FRQIRUPLW\�UHVLVWRU��7KH�UHVXOWDQW�WHP�
SHUDWXUH�VHQVLQJ�GDWD�LV�UHDG�E\�WKH�$��&HQWUDO�3URF�
HVVRU�3&%�DQG�XVHG�E\�LW�ZKHQ�SURFHVVLQJ
PHDVXUHPHQW�GDWD��7KH�WHPSHUDWXUH�VHQVLQJ�FLU�
FXLWV�IRU�,QSXWV�$��%�DQG�5�DUH�LGHQWLFDO�

7KH�7HUPLVWRU�DQG�/RJ�&RQIRUPLW\�YDOXHV�FDQ�EH
PRQLWRUHG�RQ�WKH����;;$�FUW�GLVSOD\�DV�IROORZV�

3UHVV�WKH�&KDQQHO�[�Menu�NH\�DQG�VHOHFW
32:(5�IURP�WKH�PHQX�
3UHVV�WKH�Calibration�NH\��VHOHFW�'&�&$/�IURP
WKH�PHQX��WKHQ�SUHVV�(17(5�
7KH�/2*�7(03�5($',1*6�ZLOO�DSSHDU�LQ
WKH�PHQX�DUHD�RI�WKH�GLVSOD\�

2XWSXW�
0XOWLSOH[HU
&LUFXLWV

7KH�RXWSXW�PXOWLSOH[HU�FLUFXLW�IRU�&KDQQHOV�$�DQG�%
FRQVLVWV�RI�ILYH�VROLG�VWDWH�UHOD\�VZLWFKHV�DQG�DQ�RS�
HUDWLRQDO�DPSOLILHU��7KLV�FLUFXLW�VZLWFKHV�WKH�ILYH�VLJ�
QDO�OLQHV�OLVWHG�EHORZ�RQWR�D�VLQJOH�VLJQDO�SDWK
�$1$/2*�$�%��WKDW�LV�IHG�WR�WKH�LQSXWV�RI�WKH�VDP�
SOH�DQG�KROG�FLUFXLWV�RQ�WKH�$��3&%��7KH�ILYH�VLJQDO
OLQHV�PXOWLSOH[HG�DUH

$�%�PHDVXUHPHQW�VLJQDO
$�/RJ�&RQIRUPLW\�9DOXH
$�7HPSHUDWXUH�6HQVH�9DOXH
%�/RJ�&RQIRUPLW\�9DOXH
%�7HPSHUDWXUH�6HQVH�9DOXH

A3 SIGNAL FUNCTIONAL
CHANNEL PCB DESCRIPTION

4-36 541XXA MM



&RQWURO
/DWFK�&LU�
FXLWV

7KH�TXLHW�GDWD�EXV�OLQHV��FRQWURO�VLJQDOV��DQG�GDWD
VWUREHV�IURP�WKH�$��<,*�'ULYHU�6LJQDO�&KDQQHO�3&%
JR�WR�ILYH�FRQWURO�ODWFKHV�RQ�WKH�$��3&%��7KH�RXWSXWV
RI�WKHVH�ODWFKHV�IRUP�WKH�FRQWURO�OLQHV�DQG�GDWD
VWUREHV�WKDW�FRQWURO�DOO�WKH�FLUFXLW�IXQFWLRQV�RQ�WKH
$��3&%��

TEMPERATURE
(THERMISTOR)

CIRCUITS

LOG
CONFORMITY

CIRCUITS

GAIN CONTROL
CIRCUITS

INPUT
SWITCHING
CIRCUITS

AUTOZERO
DAC

CIRCUIT

SMOOTHING
FILTER A/B

OUTPUT
MULTIPLEXER

CIRCUITS
A/B

DATA
LATCHES

QUIET
DATA BUS

DET SENSE A
DET SENSE B

ANALOG
SIGNAL A/B

A

B

A

B

A IN
A LOG

A TEMP

B IN
B LOG

B TEMP

FROM
INPUT A

FROM
INPUT B

FROM
INPUT R

QUIET DATA BUS

R IN
R LOG
R TEMP

ANALOG SIGNAL R

DET SENSE R

TO A5
CHANNEL
INTERFACE
PCB

TO A5
CHANNEL
INTERFACE
PCB

CONTROL
AND STROBE INPUT

CHANNEL R SIGNAL CHANNEL CIRCUITS

AMPLIFIER CHAIN

CONTROL

FROM A5
CHANNEL

INTERFACE
PCB

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

FUNCTIONAL A3 SIGNAL
DESCRIPTION CHANNEL PCB
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��� A1, A2, & A10 
FRONT PANEL PCBs

7KH�)URQW�3DQHO�$VVHPEO\�FLUFXLWU\�LV�FRQWDLQHG��RQ�WKUHH�SULQWHG
FLUFXLW�ERDUGV��$��)URQW�3DQHO�3&%��$��)URQW�3DQHO�,QWHUIDFH�3&%�
DQG�$���0HQX�3&%�$VVHPEO\��)LJXUH��������7KHVH�FLUFXLWV�IRUP�D�VXE�
V\VWHP�WKDW

'HWHFWV�&RQWURO�.H\�FORVXUHV

*HQHUDWHV�,QWHUUXSW�IRU�NH\�FORVXUH

,GHQWLILHV�&RQWURO�.H\�WKDW�ZDV�SUHVVHG

'HWHFWV�'DWD�(QWU\�.QRE�URWDWLRQ

*HQHUDWHV�,QWHUUXSWV�IRU�'DWD�(QWU\�.QRE�&:�DQG�&&:�URWDWLRQ

5HFHLYHV�DQG�VWRUHV�GULYH�GDWD�IRU�IURQW�SDQHO�/('�LQGLFDWRUV

'ULYHV�IURQW�SDQHO�/('�LQGLFDWRUV

7KH�$��)URQW�3DQHO�3&%�LV�PRXQWHG�RQ�WKH�UHDU�VXUIDFH�RI�WKH�IURQW
SDQHO�DQG�FRQWDLQV�WKH�FRQWURO�NH\�VZLWFKHV�DQG�LQGLFDWRU�/('V�IRU�WKH
PDLQ�SRUWLRQ�RI�WKH�IURQW�SDQHO��,Q�DOO�����VZLWFKHV�DQG����/('V��7KH
RSHUDWLRQ�RI�WKH�VZLWFK�LQWHUIDFH�FLUFXLWV�LV�GHVFULEHG�LQ�D�IROORZLQJ
SDUDJUDSK�

7KH�$���0HQX�3&%�FRQWDLQV�WKH�WKUHH�FRQWURO�NH\�VZLWFKHV�WKDW�DUH�OR�
FDWHG�RQ�WKH�ORZHU�SRUWLRQ�RI�WKH�IURQW�SDQHO���7KH�POWER�VZLWFK�LV�D
VHSDUDWH�DVVHPEO\���

FRONT
PANEL

INTERFACE
PCB
(A2)

FRONT PANEL
KEY AND LED

INDICATOR PCB
(A1)

D0-D7

MENU SWITCH
PCB
(A10)

ADDRESS

INTERRUPTS

KNOB

SPINWHEEL
GENERATOR

FROM A7
CENTRAL

PROCESSOR
PCB

)LJXUH������ )URQW�3DQHO�$VVHPEO\�2YHUDOO�%ORFN�'LDJUDP

A1, A2, & A10 FUNCTIONAL
FRONT PANEL PCB’s DESCRIPTION
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7KH�$��)URQW�3DQHO�,QWHUIDFH�%RDUG�SURYLGHV�WKH�LQWHUIDFH�EHWZHHQ�WKH
$��&HQWUDO�3URFHVVRU�3&%�DQG�WKH�$��DQG�$���IURQW�SDQHO�3&%V��7KH
PDLQ�FLUFXLW�EORFNV�RQ�WKLV�3&%�DUH

.H\ERDUG�LQWHUIDFH

/('�LQGLFDWRU�GDWD�ODWFKHV�DQG�GULYHU�FLUFXLWV

'DWD�(QWU\�.QRE�LQWHUIDFH

$GGUHVV�GHFRGH�DQG�FRQWURO�FLUFXLWV

.H\ERDUG
,QWHUIDFH
&LUFXLWV

7KH�VZLWFKHV�RQ�WKH�$��)URQW�3DQHO�3&%�	�$��
0HQX�3&%�DUH�FRQQHFWHG�LQWR�D�WZR�GLPHQVLRQDO�PD�
WUL[�FRQVLVWLQJ�RI�HLJKW�;�OLQHV�DQG�HLJKW�<�OLQHV��)LJ�
XUH��������(DFK�VZLWFK�SRLQW�IRUPV�D�XQLTXH�;�<
FRRUGLQDWH��L�H���DGGUHVV���&ORVLQJ�DQ\�VZLWFK�FRQ�
QHFWV�RQH�RI�WKH�<�OLQHV�WR�RQH�RI�WKH�;�OLQHV��

PUSH BUTTON
CONTROL

AND
DECODE CIRCUIT

(A2 PCB)

KEY SWITCH
ADDRESS DATA

INT A*

TO A7
CENTRAL
PROCESSOR
PCB

* Push Button
  Interrupt Signal

X LINES
(8)

Y LINES (8)
CONTROL

KEYS

SWITCH MATRIX (A1)

D0-D7

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

FUNCTIONAL A1, A2, & A10
DESCRIPTION FRONT PANEL PCB’s
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7KH�6ZLWFK�&RQWUROOHU�'HFRGHU�FLUFXLW�RQ�WKH�$�
3&%�VHTXHQWLDOO\�SXOVHV�WKH�HLJKW�;�OLQHV�DQG�DOVR
PRQLWRUV�HDFK�RI�WKH�HLJKW�<�OLQHV�IRU�WKH�SUHVHQFH�RI
SXOVHV��$�SXOVH�GHWHFWHG�RQ�D�<�OLQH�VLJQLILHV�D
VZLWFK�FORVXUH��ZKLFK�FDXVHV�WKH�FRQWUROOHU�GHFRGHU
FLUFXLW�WR�VHQG�D�&RQWURO�.H\�,QWHUUXSW�VLJQDO�WR�WKH
$��&HQWUDO�3URFHVVRU�3&%��7KH�XQLTXH�VZLWFK�DG�
GUHVV�GHWHUPLQHG�E\�WKH�;�OLQH�<�OLQH�FRPELQDWLRQ
OHDYHV�WKH�FRQWUROOHU�GHFRGHU�FLUFXLW�DV�D�GDWD�E\WH�
7KLV�GDWD�E\WH�JRHV�WR�WKH�&HQWUDO�3URFHVVRU�'DWD
%XV��8SRQ�UHFHLYLQJ�WKH�LQWHUUXSW��WKH�$��&HQWUDO
3URFHVVRU�3&%�UHDGV�WKH�DGGUHVV�E\WH�WR�GHWHUPLQH
ZKLFK�NH\�ZDV�SUHVVHG�

/('
,QGLFDWRU
/DWFK
&LUFXLWV

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

'DWD�(QWU\
.QRE�,QWHU�
IDFH

7KH�'DWD�(QWU\�.QRE�LV�IL[HG�WR�WKH�VKDIW�RI�D�VPDOO
GF�PRWRU�WKDW�LV�XVHG�DV�D�JHQHUDWRU��:KHQ�WKH�NQRE
LV�URWDWHG��WKH�PRWRU�SURGXFHV�D�GF�YROWDJH�WKDW�LV
SURSRUWLRQDO�WR�WKH�VSHHG�RI�URWDWLRQ��7KH�SRODULW\�RI
WKH�YROWDJH�LQGLFDWHV�WKH�GLUHFWLRQ�RI�URWDWLRQ�RI�WKH
NQRE��7KH�RXWSXW�RI�WKH�PRWRU�LV�FRQQHFWHG�WR�WKH
'DWD�.QRE�,QWHUIDFH�&LUFXLWV��)LJXUH��������7KH�LQ�
SXW�SRUWLRQ�RI�WKHVH�FLUFXLWV�FRQVLVWV�RI�WZR�FRPSDUD�
WRUV��RQH�WKDW�SURGXFHV�D�SXOVH�WUDLQ�IRU�FORFNZLVH
NQRE�URWDWLRQ�DQG�D�VHFRQG�WKDW�SURGXFHV�D�SXOVH
WUDLQ�IRU�FRXQWHU�FORFNZLVH�NQRE�URWDWLRQ�

A1, A2, & A10 FUNCTIONAL
FRONT PANEL PCB’s DESCRIPTION
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7KH�SXOVH�UDWH�RI�WKH�&:�DQG�&&:�SXOVH�WUDLQV�LV
GHWHUPLQHG�E\�WKH�UDWH�RI�NQRE�URWDWLRQ��7KHVH�VLJ�
QDOV�DUH�IHG�WR�WKH�.QRE�,QWHUUXSW�&LUFXLWV��ZKLFK
SURGXFH�WKH�&:�DQG�&&:�,QWHUUXSW�VLJQDOV�WKDW�DUH
VHQVHG�E\�WKH�$��&HQWUDO�3URFHVVRU�3&%�

&38
,QWHUIDFH
&LUFXLWV

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

FUNCTIONAL A1, A2, & A10
DESCRIPTION FRONT PANEL PCB’s

D0-D7

DATA ENTRY
KNOB

SPINWHEEL
GENERATOR

DATA
LATCHES

DATA KNOB
INTERFACE

CIRCUIT

DATA KNOB
INTERRUPT
CIRCUITS

CW PULSE TRAIN

CCW PULSE TRAIN

INT B*

INT C**

TO LED
INDICATORS
ON A1 AND
A10 PCB's (16)

TO A7
CENTRAL
PROCESSOR
PCB

 * Knob CW Interrupt Signal
** Knob CCW Interrupt  Signal

FROM ADDRESS
DECODE CIRCUITS

LIMITING
RESISTORS

)LJXUH������ /('�,QGLFDWRU�DQG�'DWD�(QWU\�.QRE�,QWHUIDFH�&LUFXLWV�%ORFN�'LDJUDP
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���� A9 and A16 POWER
SUPPLY PCBs

7KH����;;$�SRZHU�VXSSO\�FLUFXLWV�FRQVLVW�RI�D�KDOI�EULGJH�OLQH�UHFWLILHU
FRXSOHG�WR�D�KLJK�HIILFLHQF\�GF�GF�VZLWFKLQJ�W\SH�SRZHU�FRQYHUWHU�
7KHVH�FLUFXLWV�SURGXFH�WKH�IROORZLQJ�RXWSXW�YROWDJHV�

���9�+LJK�&XUUHQW�6XSSO\

���9�+LJK�&XUUHQW�UHJXODWHG�VXSSO\

���9�/RZ�&XUUHQW�UHJXODWHG�VXSSO\

���9�UHJXODWHG�VXSSO\

¥��9�UHJXODWHG�VXSSO\

¥��9�UHJXODWHG�VXSSO\

���9�UHJXODWHG�VXSSO\

7KH�SRZHU�VXSSO\�FLUFXLWV�DUH�ORFDWHG�RQ�WKH�$��3RZHU�6XSSO\�0RWKHU�
ERDUG�3&%��WKH�$���3RZHU�6XSSO\�&RQYHUWHU�3&%��WKH�UHDU�SDQHO�DV�
VHPEO\��DQG�WKH�IURQW�SDQHO��)LJXUH��������,Q�DGGLWLRQ�WR�WKH�RXWSXW
YROWDJHV�OLVWHG�DERYH��D����9�6WDUW�8S�3RZHU�6XSSO\�LV�DOVR�LQFOXGHG
RQ�WKH�$��3&%��7KLV�SRZHU�VXSSO\�LV�XVHG�LQWHUQDOO\�RQ�WKH�$��3&%�

:$51,1*

+D]DUGRXV�YROWDJHV�DUH�SUHVHQW�WKURXJKRXW�WKH�VZLWFK�
LQJ�SRZHU�VXSSO\�DQG�DW�WKH�IURQW�DQG�UHDU�SDQHOV�
:KHQ�SHUIRUPLQJ�PDLQWHQDQFH��XVH�H[WUHPH�FDUH�WR
DYRLG�HOHFWULFDO�VKRFN�

)URQW�DQG
5HDU�3DQHO
&RPSRQHQWV

7KH�POWER ON/OFF�VZLWFK�LV�ORFDWHG�RQ�WKH�IURQW
SDQHO�DQG�FRQQHFWV�WR�WKH�$��3RZHU�6XSSO\�0RWKHU�
ERDUG�3&%��7KH�OLQH�YROWDJH�VHOHFWRU�PRGXOH�LV�OR�
FDWHG�RQ�WKH�UHDU�SDQHO��,W�SURYLGHV�SULPDU\�FLUFXLW
VZLWFKLQJ�IRU����9�����9DF�OLQH�RSHUDWLRQ�DQG�FRQ�
WDLQV�WKH�IXVHV�IRU�RSHUDWLRQ�DW�WKHVH�YROWDJHV��7KH
UHDU�SDQHO�IDQ�RSHUDWHV�RQ����9GF�SRZHU��ZKLFK�LW�RE�
WDLQV�IURP�WKH�$��3RZHU�6XSSO\�0RWKHUERDUG�3&%�

3RZHU
6XSSO\�0RWK�
HUERDUG�3&%
&LUFXLWV

7KH�PDMRU�FLUFXLWV�ORFDWHG�RQ�WKH�$��3RZHU�6XSSO\
0RWKHUERDUG�3&%�DUH�

6WDUW�XS�3RZHU�6XSSO\��WUDQVIRUPHU�DQG�UHJXOD�
WRU
/LQH�&LUFXLW�5HFWLILHU�'RXEOHU�FLUFXLW
6RIW�6WDUW�&RQWURO�FLUFXLW
3XOVH�:LGWK�0RGXODWRU�DQG�&RQWURO�$PSOLILHU
FLUFXLWV
2YHU�&XUUHQW�6HQVH��2YHU�9ROWDJH�6HQVH�DQG
6KXW�'RZQ�7LPHU�FLUFXLWV
���9�����9��¥��9��¥��9��DQG�����9�UHJXODWRU
FLUFXLWV

A9 & A16 FUNCTIONAL
POWER SUPPLY PCB’s DESCRIPTION
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+12V
REGULATOR

+12V
REGULATOR

+15V
REGULATOR

−15V
REGULATOR

−18V
REGULATOR

+22V
REGULATOR

+12V2

+5V

+12V1

+15V

−15V

−18V

+22V

TO PCB's
AND RF DECK
VIA A4
MOTHERBOARD
PCB

TO REAR
PANEL FAN

+14V

+18V

−18V

−21V

+25V

+5V
RECTIFIER

+12V
RECTIFIER

+18V/ −18V
RECTIFIERS

−21V/ +25V
RECTIFIERS

FET
SWITCHING

TRANSISTORS

CURRENT
LIMIT

SENSE

+165V

−165V

BRIDGE
RECTIFIER/
DOUBLER
CIRCUITS

RECTIFIER
AND

FILTER

POWER SWITCH
(FRONT PANEL)

PRIMARY
CIRCUIT

SWITCHES

FUSE

CHASSIS
GND

LINE
FILTER

L

N

E

115/230
VAC

+12V3

DRIVER
TRANSISTORS

PULSE-
WIDTH

MODULATOR
(55 KHz)

+STARTUP

SHUT-DOWN
LOGIC

OVER-VOLTAGE
DETECT

LOOP
AMPLIFIER

+12V/ +10V
REGULATOR

+12V3

+STARTUP

A9 POWER SUPPLY MOTHERBOARD PCB A16 POWER SUPPLY CONVERTER PCBLINE VOLTAGE
SELECTOR MODULE
(REAR PANEL)

FUNCTIONAL POWER SUPPLY CIRCUITS
DESCRIPTION BLOCK DIAGRAM
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Figure 4-17. Block Diagram of 541XXA
Power Supply Circuits



3RZHU
6XSSO\
&RQYHUWHU
3&%�&LUFXLWV

7KH�PDMRU�FLUFXLWV�ORFDWHG�RQ�WKH�$���3RZHU�6XSSO\
&RQYHUWHU�3&%�DUH

6ZLWFKLQJ�7UDQVLVWRUV
2YHU�&XUUHQW�6HQVH
2XWSXW�9ROWDJH�7UDQVIRUPHU
2XWSXW�5HFWLILHUV

3RZHU
6XSSO\
&LUFXLWV�2S�
HUDWLRQ

7KH�VZLWFKHV�FRQWDLQHG�ZLWKLQ�WKH�OLQH�YROWDJH�VHOHF�
WRU�PRGXOH�FRQILJXUH�WKH�SULPDU\�ZLQGLQJV�RI�WKH
6WDUW�8S�3RZHU�6XSSO\�WUDQVIRUPHU�IRU�����9DF�RU
����9DF�RSHUDWLRQ��DV�VHOHFWHG�

7KH�OLQH�YROWDJH�VHOHFWRU�PRGXOH�DOVR�FRQILJXUHV�WKH
OLQH�UHFWLILHU�FLUFXLW�DV�HLWKHU�D�IXOO�ZDYH�YROWDJH�GRX�
EOHU������9ROW�OLQH�RSHUDWLRQ��RU�D�IXOO�ZDYH�EULGJH
UHFWLILHU������9ROW�OLQH�RSHUDWLRQ���7KH�RXWSXW�YROW�
DJHV�IURP�WKH�UHFWLILHU�FLUFXLW�LQ�HLWKHU�PRGH�ZLOO�EH
�����9GF�DQG�¥����9GF��ZKLFK�DUH�IHG�WR�WKH�GF�LVROD�
WRU�VZLWFKLQJ�WUDQVLVWRUV�RQ�WKH�$���3RZHU�6XSSO\
&RQYHUWHU�3&%�

7KH�VZLWFKLQJ�WUDQVLVWRUV�DOWHUQDWHO\�VZLWFK
�����9GF�DQG�¥����9GF�WR�WKH�SULPDU\�ZLQGLQJV�RI
WKH�RXWSXW�WUDQVIRUPHU�DW�D����N+]�UDWH��7KH�GULYLQJ
VLJQDOV�IRU�WKHVH�WUDQVLVWRUV�DUH�VXSSOLHG�E\�WKH
3XOVH�:LGWK�0RGXODWRU��3:0��FLUFXLW�RQ�WKH�$�
3&%��7KH�GULYH�VLJQDOV�DUH�WZR�SXOVH�WUDLQV�ZLWK�D
YDULDEOH�GXW\�F\FOH�WKDW�LV�GHWHUPLQHG�E\�WKH�RXWSXW
IURP�WKH�&RQWURO�$PSOLILHU�FLUFXLW�GXULQJ�QRUPDO�RS�
HUDWLRQ��'XULQJ�SRZHU�XS��RU�IDXOW�UHFRYHU\��RSHUD�
WLRQ��WKHVH�VLJQDOV�DUH�FRQWUROOHG�E\�WKH�6RIW�6WDUW
&RQWURO�FLUFXLW��'XULQJ�D�IDXOW�FRQGLWLRQ��WKH\�DUH
FRQWUROOHG�E\�WKH�6KXW�'RZQ�7LPHU�FLUFXLW�

7KH�IRXU�VHFRQGDU\�ZLQGLQJV�RI�WKH�2XWSXW�9ROWDJH
7UDQVIRUPHU�SURGXFH�UHGXFHG�YROWDJHV�WKDW�JR�WR�UHF�
WLILHU�DQG�ILOWHU�FLUFXLWV�DOVR�ORFDWHG�RQ�WKH�$���3&%�
7KHVH�FLUFXLWV�FRQWDLQ�LQGXFWRUV�WKDW�IXQFWLRQ�DV�LQWH�
JUDWRUV��7KH�RXWSXW�RI�WKH���9�UHFWLILHU�ILOWHU�LV�IHG�WR
WKH�$��3&%�ZKHUH�LW�LV�VHQVHG�E\�WKH�&RQWURO�$PSOL�
ILHU��7KH�DFWLRQ�RI�WKH�&RQWURO�$PSOLILHU�DQG�3:0
FLUFXLWV�FDXVH�WKH���9�RXWSXW��DQG�RWKHU�SRZHU�VXS�
SO\�RXWSXWV��WR�EH�UHJXODWHG�WR�WKHLU�FRUUHFW�YDOXHV�

7KH�RXWSXWV�SURGXFHG�E\�WKH�RWKHU�WKUHH�ZLQGLQJV
DQG�DVVRFLDWHG�UHFWLILHU�ILOWHU�FLUFXLWV�DUH�����9�
���9��¥��9��¥��9��DQG����9���7KHVH�YROWDJHV�JR�WR
WKH�ILQDO�UHJXODWRU�FLUFXLWV�RQ�WKH�$��3&%��

FUNCTIONAL A9 & A16
DESCRIPTION POWER SUPPLY PCB’s
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7KH�PDLQ�LQSXW�WR�WKH�&RQWURO�$PSOLILHU�LV�WKH���9
RXWSXW�VHQVH�OLQH��$Q\�FKDQJH�LQ�WKH���9�RXWSXW
FDXVH�WKH�FRQWURO�DPSOLILHU�WR�IRUFH�WKH�3:0�WR
FKDQJH�WKH�GXW\�F\FOH�RI�WKH�GULYH�VLJQDOV�VR�WKDW�WKH
��9�SRZHU�VXSSO\�RXWSXW�LV�UHJXODWHG�EDFN�WR���9�

$W�SRZHU�XS��WKH����9�RXWSXW�RI�WKH�6WDUW�XS�3RZHU
VXSSO\�LV�XVHG�WR�FKDUJH�D�FDSDFLWRU��7KH�YROWDJH
DFURVV�WKH�FDSDFLWRU�LV�VHQVHG�E\�WKH�3:0�FLUFXLW�
ZKLFK�FDXVHV�LW�WR�VHW�WKH�GULYH�VLJQDO�GXW\�F\FOH�IRU
D�PLQLPXP�RXWSXW�IURP�WKH���9�VXSSO\��$V�WKH�FD�
SDFLWRU�FKDUJHV��WKH��GULYH�VLJQDO�GXW\�F\FOH�LQ�
FUHDVHV��FDXVLQJ�WKH���9�RXWSXW��DQG�RWKHU�SRZHU
VXSSO\�RXWSXWV��WR�JUDGXDOO\�UHDFK�IXOO�RSHUDWLQJ
YDOXH�

7KH�2YHU�&XUUHQW�6HQVH�FLUFXLW�PRQLWRUV�WKH�FXU�
UHQWV�WKURXJK�WKH�VZLWFKLQJ�WUDQVLVWRUV��7KH�2YHU�
9ROWDJH�6HQVH�FLUFXLW�PRQLWRUV�WKH�RXWSXW�RI�WKH���9
VXSSO\��7KH�RXWSXWV�RI�WKHVH�FLUFXLWV�DUH�LQSXWV�WR
WKH�6KXW�'RZQ�7LPHU�FLUFXLW��:KHQ�DFWLYDWHG�E\
HLWKHU�RI�WKHVH�LQSXWV��WKH�6KXW�'RZQ�7LPHU�FLUFXLW
JHQHUDWHV�D�VKXW�GRZQ�VLJQDO�WR�WKH�3:0��ZKLFK
FDXVHV�WKH�VZLWFKLQJ�WUDQVLVWRUV�WR�WXUQ�RII��7KH�VKXW
GRZQ�VLJQDO�KDV�D�GXUDWLRQ�RI�DSSUR[LPDWHO\�RQH
KDOI�VHFRQG��:KHQ�WKH�6KXW�'RZQ�7LPHU�FLUFXLW�UH�
VHWV��WKH�SRZHU�VXSSO\�VRIW�VWDUWV��DV�GHVFULEHG
DERYH��,I�WKH�FRQGLWLRQ�FDXVLQJ�WKH�VKXW�GRZQ�LV�VWLOO
SUHVHQW��WKH�FLUFXLW�ZLOO�JHQHUDWH�DQRWKHU�SXOVH�DQG
VKXW�GRZQ�WKH�SRZHU�VXSSO\�DJDLQ��7KLV�PRGH�RI�RS�
HUDWLRQ�ZLOO�UHSHDW�XQWLO�HLWKHU�WKH�RYHU�YROWDJH�FXU�
UHQW�FRQGLWLRQ�LV�UHPRYHG�RU�WKH�OLQH�SRZHU�LV
UHPRYHG�

7KH�ILQDO�UHJXODWRU�FLUFXLWV�RQ�WKH�$��3&%�SURGXFH
WKH����9�+&��KLJK�FXUUHQW������9�/&��ORZ�FXUUHQW��
���9��¥��9��¥��9��DQG����9�SRZHU�VXSSO\�RXWSXWV�
7KHVH�UHJXODWRU�FLUFXLWV�DUH�GULYHQ�E\�WKH�RXWSXWV
IURP�WKH�$���3&%�DV�IROORZV�

7KH����9�+&�DQG���9�/&�DUH�GULYHQ�E\�WKH
���9�VXSSO\�
7KH����9�UHJXODWRU�LV�GULYHQ�E\�WKH����9
VXSSO\�
7KH�¥��9�UHJXODWRU�LV�GULYHQ�E\�WKH�¥��9
VXSSO\�
7KH�¥��9�UHJXODWRU�LV�GULYHQ�E\�WKH�¥��9
VXSSO\�
7KH����9�UHJXODWRU�LV�GULYHQ�E\�WKH����9
VXSSO\�

A9 & A16 FUNCTIONAL
POWER SUPPLY PCB’s DESCRIPTION
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���� A4 MOTHERBOARD
PCB

7KH�0RWKHUERDUG�3&%�SURYLGHV�LQWHUFRQQHFWLRQ�EHWZHHQ�DOO�WKH�3&%V
DQG�DVVHPEOLHV�LQ�WKH����;;$��7KH�PRWKHUERDUG�FRQQHFWV�GLUHFWO\�WR
WKH�IROORZLQJ�

$��<,*�'ULYHU�6LJQDO�&KDQQHO�,QWHUIDFH�3&%

$��$���$/&�)UHTXHQF\�,QVWUXFWLRQ�3&%

$��&HQWUDO�3URFHVVRU�*3,%�3&%

$��*UDSKLFV�6\VWHP�3URFHVVRU�3&%

7KH�PRWKHUERDUG�GLVWULEXWHV�WKH�YDULRXV�SRZHU�VXSSO\�YROWDJHV
WKURXJKRXW�WKH����;;$��,W�FRQQHFWV�WR�WKH�$��$��DQG�$��3&%ªV��SRZHU
VXSSO\�3&%��5)�'HFN��DQG�UHDU�SDQHO�FRQQHFWRUV�YLD�YDULRXV�FDEOHV�
7DEOH�����OLVWV�WKH�FDEOH�FRQQHFWRUV�RQ�WKH�$��0RWKHUERDUG�DQG�GHQRWHV
WKHLU�FDEOH�GHVWLQDWLRQ�

Connector Cable Destination

J1 A3 Signal Channel PCB (ribbon cable)

J2 A2 Front Panel Interface PCB (ribbon cable)

J3 YIG Oscillator Assembly

J4 Downconverter

J5 Control Modulator

J6 70 dB Step Attenuator (Optional)

J7 Directional Coupler

J8 Distribution PCB

J9 Horizontal Output connector (rear panel)

J10 Centronics Printer output (rear panel)

J12 GPIB Interface connector (rear panel)

J13 (not used)

J14 A9 Power Supply motherboard

J15 Internal CRT monitor

J16 A3 Signal Channel PCB Output Cable

J17 External Monitor connector (rear panel)

J18 3GHz Marker Pack Connector (54107/109/111A)

J20 External ALC Input connector (rear panel)*

J23 PSU Extension (54154A through 54177A)

J24 A23 Multi-Band Controller (54154 through 54177)

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

FUNCTIONAL
DESCRIPTION A4 MOTHERBOARD PCB

541XXA MM 4-47



���� RF DECK ASSEMBLY 7KH�5)�GHFN�DVVHPEO\�FRQWDLQV�WKH�FRPSRQHQWV�WKDW�JHQHUDWH�&:�DQG
VZHSW�IUHTXHQF\�5)�VLJQDOV��,W�DOVR�URXWHV�WKHVH�VLJQDOV�WR�WKH�IURQW
SDQHO�RF OUTPUT�FRQQHFWRU��7KH�5)�GHFNV�XVHG�LQ�WKH����;;$�VHULHV
DUH�GHVLJQHG�DURXQG�D�VLQJOH�<,*�WXQHG�RVFLOODWRU�FRQILJXUDWLRQ��,Q
WKHVH�XQLWV��WKH�<,*�IUHTXHQF\�LV�FRQWUROOHG�E\�WKH�IUHTXHQF\�LQVWUXF�
WLRQ�DQG�<,*�GULYHU�FLUFXLWU\�ORFDWHG�RQ�WKH�$��$���DQG�$��3&%ªV��,Q
DGGLWLRQ�WR�WKH�FRPSRQHQWV�XVHG�WR�JHQHUDWH�DQG�URXWH�WKH�5)�VLJQDOV�
HDFK�5)�GHFN�DVVHPEO\�DOVR�FRQWDLQV�FRPSRQHQWV�WKDW�SURGXFH�WKH
PDUNHUV�XVHG�E\�WKH�FHQWUDO�SURFHVVRU�WR�FRQWURO�WKH�DFFXUDF\�RI�WKH
RXWSXW�IUHTXHQF\�

5)�'HFN�&RQ�
ILJXUDWLRQV

7KHUH�DUH�VHYHQ�GLIIHUHQW�FRQILJXUDWLRQV�RI�WKH�5)
GHFN�DVVHPEO\��2QH�FRQILJXUDWLRQ�FRYHUV�WKH�5)�PRG�
HOV�������$�WKUX������$���WKH�RWKHU�VL[�FRQILJXUD�
WLRQV�FRYHU�WKH�0LFURZDYH�%DQG�PRGHOV�������$
WKUX������$���7KH�IUHTXHQF\�UDQJH�RI�WKHVH�VL[WHHQ
PRGHOV�LV�����0+]�WR����*+]�

7KH�EORFN�GLDJUDP�RI�WKH�5)�'HFN�IRU�0RGHOV
�����$�DQG������$�LV�VKRZQ�LQ�)LJXUH������RQ�SDJH
������7KLV�GLDJUDP��LQFOXGHV�DOO�RI�WKH�5)�FRPSR�
QHQWV�IRXQG�RQ�D�W\SLFDO�5)�GHFN�DVVHPEO\�IRU
���;;$�VHULHV�PLFURZDYH�EDQG�PRGHOV��5HIHU�WR�WKLV
EORFN�GLDJUDP�GXULQJ�WKH�GHVFULSWLRQV�RI�FRPPRQ�5)
FRPSRQHQWV�DQG�IUHTXHQF\�FRQWURO�FLUFXLWV�SUHVHQWHG
EHORZ�

&RPPRQ�5)
'HFN�&RPSR�
QHQWV

0DQ\�5)�FRPSRQHQWV�DUH�FRPPRQ�WR�DOO�5)�GHFN�DV�
VHPEO\�FRQILJXUDWLRQV��7KHVH�FRPPRQ�FRPSRQHQWV
DUH�GHVFULEHG�LQ�7DEOH������5HIHU�WR�WKLV�WDEOH�DV�QHF�
HVVDU\�ZKLOH�UHDGLQJ�WKH�GHVFULSWLRQV�RI����;;$�5)
GHFNV�LQ�WKH�IROORZLQJ�SDUDJUDSKV��5)�FRPSRQHQWV
WKDW�DUH�SHFXOLDU�WR�D�VSHFLILF�5)�GHFN�FRQILJXUDWLRQ
DUH�GHVFULEHG�DV�SDUW�RI�WKH�GHVFULSWLRQ�IRU�WKDW�SDU�
WLFXODU�5)�GHFN�

������������������127(
7KH�)UHTXHQF\�,QVWUXFWLRQ
3&%�LV�WKH�$��DVVHPEO\�LQ
PRGHOV������$�WKURXJK
�����$��LW�LV�$���LQ������$
WKURXJK������$�

RF DECK FUNCTIONAL
ASSEMBLIES DESCRIPTION
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<,*�WXQHG�2VFLOODWRU

(DFK�5)�GHFN�DVVHPEO\�FRQWDLQV�D�VLQJOH�<,*�WXQHG�RVFLOODWRU��7KH�<,*�WXQHG�RVFLOODWRU�JHQHU�
DWHV�KLJK�SRZHU�5)�RXWSXW�VLJQDOV�WKDW�KDYH�ORZ�EURDGEDQG�QRLVH�DQG�ORZ�VSXULRXV�FRQWHQW�

7KH�<,*�WXQHG�RVFLOODWRU�LV�GULYHQ�E\�WKH�)0�DQG�0DLQ�WXQLQJ�FRLO�FXUUHQWV�IURP�WKH�$��<,*
'ULYHU�3&%��'XULQJ�&:�PRGH��WKH�PDLQ�WXQLQJ�FRLO�FXUUHQW�WXQHV�WKH�RVFLOODWRU�WR�ZLWKLQ�D�IHZ
PHJDKHUW]�RI�WKH�ILQDO�RXWSXW�IUHTXHQF\��7KH�IUHTXHQF\�FRQWURO�FLUFXLWU\�WKHQ�ILQH�DGMXVWV�WKH
)0�WXQLQJ�FRLO�FXUUHQW�WR�PDNH�WKH�RXWSXW�IUHTXHQF\�H[DFW�

,Q�WKH�VZHHS�PRGH��ZLWK�VZHHS�ZLGWKV�JUHDWHU�WKDQ����0+]��WKH�PDLQ�WXQLQJ�FRLO�FXUUHQW
WXQHV�WKH�RVFLOODWRU�WKURXJK�WKH�VZHSW�IUHTXHQF\�UDQJH��)RU�VZHHS�ZLGWKV�RI���0+]�RU�OHVV��WKH
)0�WXQLQJ�FRLO�FXUUHQW�WXQHV�WKH�RVFLOODWRU�WKURXJKRXW�WKH�VZHSW�IUHTXHQF\�UDQJH�

&RQWURO�0RGXODWRU

(DFK�5)�GHFN�DVVHPEO\�FRQWDLQV�D�FRQWURO�PRGXODWRU��)LJXUH��������,Q�VRPH�FRQILJXUDWLRQV�WKH
FRQWURO�PRGXODWRU�LV�ORFDWHG�LQVLGH�DQRWKHU�FRPSRQHQW�VXFK�DV�WKH�'RZQ�&RQYHUWHU��PRGHOV
�����$�������$��DQG������$���,W�PD\�DOVR�EH�ORFDWHG�LQ�WKH�6ZLWFKHG�)LOWHU�$VVHPEO\��PRGHOV
�����$�������$�������$�������$�������$��

7KH�FRQWURO�PRGXODWRU�FRQWDLQV�3,1�VZLWFKHV�WKDW�FRQWURO�WKH�RXWSXW�SRZHU�RI�WKH�<,*�WXQHG
RVFLOODWRU��7KH�PRGXODWRU�ELDV�LQSXW�GULYHV�WKH�3,1�VZLWFKHV�WKDW�VZLWFK�WKH�5)�SRZHU�RQ�DQG
RII��WKH�PRGXODWRU�FRQWURO�LQSXW�GULYHV�WKH�3,1�VZLWFKHV�WKDW�FRQWURO�WKH�RXWSXW�5)�SRZHU
OHYHO��$�SRUWLRQ�RI�WKH�5)�LQSXW�WR�WKH�PRGXODWRU�LV�SLFNHG�RII�IRU�XVH�E\�WKH�IUHTXHQF\�VRXUFH�
ORFN�FLUFXLWU\�

)LOWHUV

7KH�ILOWHUV�SURYLGH�ORZSDVV�ILOWHULQJ�RI�WKH�5)�VLJQDOV�WR�UHGXFH�KDUPRQLF�HPLVVLRQV�

'LUHFWLRQDO�'HWHFWRU

(DFK�5)�GHFN�DVVHPEO\�FRQWDLQV�D�GLUHFWLRQDO�GHWHFWRU�WKDW�WUDQVIHUV�WKH�5)�RXWSXW�VLJQDO�WR
WKH�RF OUTPUT�FRQQHFWRU��,W�DOVR�FRXSOHV�D�SRUWLRQ�RI�WKH�5)�RXWSXW�VLJQDO�WR�DQ�LQWHJUDO�5)
GHWHFWRU��7KH�GHWHFWHG�RXWSXW�LV�XVHG�DV�WKH�§LQWHUQDO¨�$/&�VHQVH�VLJQDO�WKDW�LV�LQSXW�WR�WKH
SRZHU�OHYHOLQJ�FLUFXLWV�ORFDWHG�RQ�WKH�$��$���$/&�)UHTXHQF\�,QVWUXFWLRQ�3&%�

7KH�GLUHFWLRQDO�GHWHFWRU�DVVHPEO\�DOVR�LQFOXGHV�D�WKHUPLVWRU�WKDW�VHQVHV�WKH�GHWHFWRUªV�WHPSHUD�
WXUH�WKDW�LV�DOVR�FRQQHFWHG�WR�WKH�$��$���3&%�SRZHU�OHYHOLQJ�FLUFXLWV��,Q�PRGHOV������$�
�����$��DQG������$��WKH�GLUHFWLRQDO�GHWHFWRU�LV�ORFDWHG�LQVLGH�WKH�'RZQ�&RQYHUWHU�

6WHS�$WWHQXDWRU

7KH�RSWLRQDO�VWHS�DWWHQXDWRUV�SURYLGH�XS�WR����G%�DWWHQXDWLRQ�RI�WKH�5)�RXWSXW�LQ����G%�VWHSV�
7KH�VWHS�DWWHQXDWRU�FRQWURO�DQG�GULYHU�FLUFXLWV�DUH�ORFDWHG�RQ�WKH�$��&HQWUDO�3URFHVVRU�3&%�
7KHUH�DUH�WKUHH�YHUVLRQV�RI�WKHVH�DWWHQXDWRUV��ZKLFK�DUH�PRGHO�GHSHQGDQW��5HIHU�WR�WKH
���;;$�1HWZRUN�$QDO\]HU�2SHUDWLRQ�0DQXDO�IRU�IXUWKHU�GHWDLOV�

7DEOH����� &RPPRQ�5)�'HFN�&RPSRQHQW�'HVFULSWLRQV

FUNCTIONAL RF DECK
DESCRIPTION ASSEMBLIES
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)UHTXHQF\
&RQWURO�DQG
6RXUFH�/RFN

7KH�$��&HQWUDO�3URFHVVRU�FRQWUROV�WKH�RXWSXW�IUH�
TXHQF\�RI�WKH�<,*�WXQHG�2VFLOODWRU�WKURXJK�WKH�IUH�
TXHQF\�LQVWUXFWLRQ�FLUFXLWV�ORFDWHG�RQ�WKH�$��$��
$/&��)UHTXHQF\�,QVWUXFWLRQ�3&%��7KHVH�FLUFXLWV�FRQ�
YHUW�WKH�GLJLWDO�LQVWUXFWLRQV�IURP�WKH�FHQWUDO�SURFHV�
VRU�LQWR�DQDORJ�FRQWURO�VLJQDOV�IRU�WKH�<,*�PDLQ�FRLO
DQG�)0�FRLO�GULYHU�FLUFXLWV�ORFDWHG�RQ�WKH�$��<,*
'ULYHU��&KDQQHO�,QWHUIDFH�3&%��7KH�PDLQ�FRLO�DQG
)0�FRLO�GULYHU�FLUFXLWV�FRQYHUW�WKH�FRQWURO�VLJQDOV
LQWR�FXUUHQWV�WKDW�GULYH�WKH�FRLOV�RI�WKH�<,*�WXQHG�RV�
FLOODWRU�WR�SURGXFH�DQ�RXWSXW�5)�VLJQDO��7KH�RXWSXW
5)�VLJQDO�IURP�WKH�<,*�WXQHG�RVFLOODWRU�JRHV�WR�WKH
&RQWURO�0RGXODWRU��,Q�WKH�FRQWURO�PRGXODWRU��D�SRU�
WLRQ�RI�WKH�5)�VLJQDO�LV�SLFNHG�RII�DQG�URXWHG�WR�WKH
6DPSOHU�DV�DQ�LQSXW�WR�WKH�IUHTXHQF\�VRXUFH�ORFNLQJ
FLUFXLWU\�

7KH�IUHTXHQF\�DFFXUDF\�RI�WKH����;;$�VHULHV�LV
EDVHG�XSRQ�DQ�LQWHUQDO����0+]�FU\VWDO�RVFLOODWRU����
0+]�FU\VWDO�RVFLOODWRU�IRU�PRGHOV������$�������$�
DQG������$���7KH�RXWSXW�RI�WKLV����0+]�UHIHUHQFH�RV�
FLOODWRU��ORFDWHG�LQ�WKH�'LYLGHU�0RGXOH��LV�XVHG�WR
SKDVH�ORFN�WKH�����0+]�9&2�ORFDWHG�LQ�WKH����
0+]�9&2�3RZHU�$PSOLILHU�0RGXOH��7KH�RXWSXW�RI
WKH�����0+]�9&2�JRHV�YLD�D�SRZHU�DPSOLILHU�WR�D
VWHS�UHFRYHU\�GLRGH��65'��

7KH�65'�SURGXFHV�D�����0+]�FRPE�VLJQDO�WKURXJK�
RXW�WKH�IXOO�UDQJH�RI�WKH����;;$�����0+]�WR�����
*+]��7KH�����0+]�FRPE�VLJQDO�WKHQ�JRHV�WR�WKH
6DPSOHU�ZKHUH�LW�LV�XVHG�WR�VZLWFK�WKH�VDPSOLQJ�GL�
RGHV���7KH�VDPSOHU�LV�SK\VLFDOO\�SDUW�RI�WKH�����0+]
0DUNHU�0RGXOH���7KH�RWKHU�LQSXW�WR�WKH�VDPSOHU�LV
WKH�5)�VLJQDO�SLFNHG�RII�LQ�WKH�FRQWURO�PRGXODWRU�
7KH�VDPSOLQJ�GLRGHV�VDPSOH�WKH�5)�LQSXW�VLJQDO�DW
WKH�����0+]�FRPE�VLJQDO�UDWH��7KH�5)�VLJQDO�RXWSXW
RI�WKH�VDPSOHU�JRHV�WR�WKH�����0+]�0DUNHU�0RGXOH
ZKHUH�LW�LV�DPSOLILHG�DQG�ILOWHUHG�WR�SURGXFH����
0+]�PDUNHUV��7KH�����0+]�PDUNHUV�WKHQ�JR�WR�D
GDWD�EXIIHU�RQ�WKH�$��$���3&%�WR�EH�UHDG�E\�WKH�FHQ�
WUDO�SURFHVVRU�

RF DECK FUNCTIONAL
ASSEMBLIES DESCRIPTION

4-50 541XXA MM



7KH�����0+]�9&2�3RZHU�$PSOLILHU�PRGXOH��)LJ�
XUH�������DOVR�SURGXFHV�D����0+]�RXWSXW�XVLQJ�WKH
GLYLGHU�FLUFXLWU\�LQ�WKH�'LYLGHU�PRGXOH��7KLV����0+]
VLJQDO�JRHV�WR�WKH����0+]�0DUNHU�0RGXOH��7KHUH�LW
LV�DPSOLILHG�DQG�DSSOLHG�WR�D�65'�SURGXFLQJ�D
���0+]�FRPE�VLJQDO��7KH����0+]�FRPE�VLJQDO�JRHV
WR�WKH�VDPSOHU��7KHUH�LW�WXUQV�RQ�WKH�VDPSOLQJ�GL�
RGHV��7KHVH�GLRGHV�VDPSOH�WKH�GF�WR�����0+]�,)�VLJ�
QDO�LQSXW�WKDW�ZDV�JHQHUDWHG�LQ�WKH�����0+]
0DUNHU�PRGXOH��7KH�UHVXOWDQW�RXWSXW�LV����0+]
PDUNHUV�WKDW�FRYHU�WKH�IUHTXHQF\�UDQJH�RI�����WR�����
*+]��7KH����0+]�PDUNHUV�DOVR�JR�WR�D�GDWD�EXIIHU
RQ�WKH�$��$���3&%�WR�EH�UHDG�E\�WKH�FHQWUDO�SURFHV�
VRU�

7KH�FHQWUDO�SURFHVVRU�SURFHVVHV�WKH�����0+]�DQG
���0+]�PDUNHU�UHDG�VLJQDOV�IURP�WKH�$��$���3&%�
,I�WKH�PDUNHU�UHDG�VLJQDOV�LQGLFDWH�WKDW�WKH�IUH�
TXHQF\�LV�QRW�VRXUFH�ORFNHG��WKH�FHQWUDO�SURFHVVRU
JHQHUDWHV�HUURU�FRUUHFWLRQ�LQVWUXFWLRQV��ZKLFK�LW
VHQGV�WR�WKH�$��$���3&%��,Q�WKH�$��$���3&%��WKH
IUHTXHQF\�HUURU�FRUUHFWLRQ�FLUFXLWU\�RXWSXWV�D�YROWDJH
WR�WKH�$��3&%�WKDW�LV�WKH�IUHTXHQF\�VRXUFH�ORFN�HUURU
FRUUHFWLRQ�VLJQDO��,Q�WKH�$��3&%��WKLV�VLJQDO�SUR�
GXFHV�D�FXUUHQW�WR�GULYH�WKH�)0�FRLO��7KLV�FRLO�LV�XVHG
WR�RIIVHW�WKH�IUHTXHQF\�HUURU�DQG�VRXUFH�ORFN�WKH�<,*�
WXQHG�RVFLOODWRU�

7KH�5)�GHFNV�RI�PRGHOV������$�DQG������$�5)
KDYH�D����0+]�WR���*+]�'RZQ�&RQYHUWHU�LQVWDOOHG�
$�SRUWLRQ�RI�WKH�GRZQ�FRQYHUWHG�5)�VLJQDO�LV�SLFNHG
RII�DQG�URXWHG�WR�DQ�DGGLWLRQDO����0+]�0DUNHU�*HQ�
HUDWRU��7KLV�PDUNHU�JHQHUDWRU�SURGXFHV����0+]
PDUNHUV�WKDW�FRYHU�WKH�IUHTXHQF\�UDQJH�RI����0+]
WR�����*+]��7KH�FHQWUDO�SURFHVVRU�XVHV�WKHVH����0+]
PDUNHUV�WR�DFKLHYH�IUHTXHQF\�VRXUFH�ORFN�LQ�H[DFWO\
WKH�VDPH�PDQQHU�DV�GHVFULEHG�LQ�WKH�SUHFHGLQJ�SDUD�
JUDSKV�

7KH�5)�PRGHOV������$�������$��DQG������$�XVH
���0+]�DQG����0+]�PDUNHUV�WR�DFKLHYH�IUHTXHQF\
VRXUFH�ORFN��$�GHVFULSWLRQ�RI�WKH����0+]����0+]
0DUNHU�*HQHUDWRU�LV�LQFOXGHG�DV�D�SDUW�RI�WKH�IXQF�
WLRQDO�GHVFULSWLRQ�RI�WKH�5)�GHFN�DVVHPEO\�

FUNCTIONAL RF DECK
DESCRIPTION ASSEMBLIES

541XXA MM 4-51



5)�'HFNV�
IRU�0RGHOV
�����$�
�����$�

7KH�5)�GHFNV�RI�PLFURZDYH�EDQG�PRGHOV������$
����0+]�WR�����*+]��DQG������$������WR�����*+]�
DUH�YHU\�VLPLODU��+RZHYHU��PRGHO������$�FRQWDLQV
WZR�DGGLWLRQDO�FRPSRQHQWV��D�'RZQ�&RQYHUWHU�DQG�D
���0+]�0DUNHU�*HQHUDWRU��7KHVH�DGGLWLRQDO�FRPSR�
QHQWV�HQDEOH�WKH������$�WR�JHQHUDWH�5)�RXWSXWV�LQ
WKH�IUHTXHQF\�UDQJH�RI����0+]�WR�����*+]���7KLV
EDQG�RI�IUHTXHQFLHV�LV�UHIHUUHG�WR�DV�WKH�§KHWURG\QH
EDQG�¨�0RGHO������$�DOVR�RSHUDWHV�LQ�WKLV�EDQG���5H�
IHU�WR�)LJXUH������GXULQJ�WKH�IROORZLQJ�IXQFWLRQDO�GH�
VFULSWLRQ�

7KH�RXWSXW�5)�VLJQDO�IURP�WKH�<,*�WXQHG�RVFLOODWRU
JRHV�WR�WKH�&RQWURO�0RGXODWRU��,Q�WKH�FRQWURO�PRGXOD�
WRU��D�SRUWLRQ�RI�WKH�5)�VLJQDO�LV�SLFNHG�RII�IRU�LQSXW
WR�WKH�IUHTXHQF\�VRXUFH�ORFN�FLUFXLWU\��SUHYLRXVO\�GH�
VFULEHG���7KHUH�DUH�WZR�LQSXWV�WR�WKH�FRQWURO�PRGXOD�
WRU�WKDW�FRQWURO�WKH�5)�RXWSXW�SRZHU�OHYHO�¦�WKH
PRGXODWRU�ELDV�LQSXW�DQG�WKH�PRGXODWRU�FRQWURO�LQ�
SXW��%RWK�RI�WKHVH�LQSXWV�FRPH�IURP�WKH�$��$/&�)UH�
TXHQF\�,QVWUXFWLRQ�3&%��7KH�PRGXODWRU�ELDV�LQSXW
GULYHV�WKH�FRQWURO�PRGXODWRU�3,1�VZLWFKHV�WKDW
VZLWFK�WKH�5)�SRZHU�RQ�DQG�RII��7KH�PRGXODWRU�FRQ�
WURO�LQSXW�GULYHV�WKH�3,1�VZLWFKHV�WKDW�FRQWURO�WKH
SRZHU�OHYHO�RI�WKH�5)�RXWSXW��7KH�5)�RXWSXW�VLJQDO
IURP�WKH�FRQWURO�PRGXODWRU�LV�VHQW�WR�WKH�6ZLWFKHG
)LOWHU�

,Q�WKH������$��WKH�FRQWURO�PRGXODWRU�KDV�DQ�DGGLW�
LRQDO�5)�RXWSXW�IRU�WKH�'RZQ�&RQYHUWHU��:KHQ�WKH
XQLW�LV�JHQHUDWLQJ�5)�VLJQDOV�LQ�WKH�IUHTXHQF\�UDQJH
RI����0+]�WR�����*+]��D������WR�����*+]�VLJQDO�LV
VHQW�WR�WKH�GRZQ�FRQYHUWHU��7KHUH�LW�LV�PL[HG�ZLWK�D
����*+]�VLJQDO�IURP�WKH�GRZQ�FRQYHUWHUªV�LQWHUQDO�RV�
FLOODWRU��7KH�UHVXOWLQJ����0+]�WR�����*+]�VLJQDO�LV
VHQW�WKURXJK�D���*+]�/RZ�3DVV�)LOWHU��DPSOLILHG�
DQG�WKHQ�RXWSXW�WR�WKH�6ZLWFKHG�)LOWHU�

$�SRUWLRQ�RI�WKH�GRZQ�FRQYHUWHG�5)�VLJQDO�LV�SLFNHG
RII�DQG�VHQW�DV�DQ�LQSXW�WR�WKH����0+]�0DUNHU�*HQ�
HUDWRU��,Q�WKH�PDUNHU�JHQHUDWRU��LW�JRHV�WR�WKH�LQSXW
VDPSOHU�ZKHUH�LW�LV�VDPSOHG�E\�WKH�VDPSOLQJ�GLRGHV
DW�D����0+]�FRPE�VLJQDO�UDWH��7KH�UHVXOWDQW�RXWSXW
LV����0+]�PDUNHUV�WKDW�DUH�XVHG�E\�WKH�FHQWUDO�SURF�
HVVRU�WR�DFKLHYH�IUHTXHQF\�VRXUFH�ORFN�

RF DECK FUNCTIONAL
ASSEMBLIES DESCRIPTION
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SRD

500 MHz
COMB

500 MHz

DIVIDERSFREQUENCY
COMPARATOR

10 MHz
REF OSCILLATOR

10 MHz REF

10 MHz

500 MHz VCO/POWER AMP

25 MHz

DIVIDER MODULE

500 MHz
VCO

6 GHz LPF

3.5 GHz LPF

SWITCH CONTROL

SWITCH FILTER

LPF

6.3 GHz

0.01-2.0 GHz

0.01 to 8.6 GHz

DIRECTIONAL
DETECTOR

LEVEL
CONTROL
TO A6 PCB

70 dB STEP
ATTENUATOR

(OPTIONAL)

RF
OUTPUT

LEVEL
CONTROL
TO A6 PCB

*DOWN CONVERTOR

2.0-8.6 GHz

CONTROL MODULATOR

YIG
OSCILLATOR

2.0-8.6 GHz
FM

MAIN

MOD CONTROL

MOD BIAS
FROM

A6 PCB

DC to 2.0 GHz
LPF

SRD

25 MHz

25 MHz COMB

*25 MHz MARKER GENERATOR

0.01 to 2.0 GHz
25 MHz MARKER
OUTPUT to A6/A7 PCBs

SRD

25 MHz COMB

25 MHz MARKER MODULE

SAMPLER

SAMPLER

SAMPLER
2.0 to 8.6 GHz
25 MHz MARKER
OUTPUT to A6/A7 PCBs

LPF

2.0 to 8.6 GHz
500 MHz MARKER
OUTPUT to A6/A8 PCBs 

LPF

DC to 250 MHz

500 MHz MARKER MODULE

*MODEL 54117A ONLY

8 GHz LPF

6.31-8.3 GHz

25 MHz

FREQUENCY
CORRECTION

VOLTAGE

2.0 to 8.6 GHz

>20 dBm >15 dBm

J4 >13 dB

>13.5 dBm

>10 dBm

J2

J1

FUNCTIONAL MODELS 54117A/54119A
DESCRIPTION RF DECK BLOCK DIAGRAM

Figure 4-18. Block Diagram of RF Decks
for Models 54117A/54119A
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$�SRUWLRQ�RI�WKH�5)�RXWSXW�VLJQDO�IURP�WKH�GRZQ�FRQ�
YHUWHU�LV�GHWHFWHG��E\�WKH�GLUHFWLRQDO�GHWHFWRU���DQG
VHQW�WR�WKH�$/&�FLUFXLWU\�RQ�WKH�$��3&%��7KLV�LV�WKH
IHHGEDFN�VLJQDO�IRU�WKH�LQWHUQDO�$/&�IXQFWLRQ�

7KH�GLUHFWLRQDO�GHWHFWRU�DOVR�FRQWDLQV�D�EXLOW�LQ�WKHU�
PLVWRU�WKDW�RXWSXWV�D�UHVLVWDQFH�UHSUHVHQWLQJ�WKH�GH�
WHFWRUªV�WHPSHUDWXUH��7KLV�UHVLVWDQFH�LV�FRQYHUWHG�WR
D�YROWDJH�E\�WKH�$��3&%�DQG�PRQLWRUHG�E\�WKH�FHQ�
WUDO�SURFHVVRU��$V�WKH�DPELHQW�WHPSHUDWXUH�FKDQJHV�
WKH�FHQWUDO�SURFHVVRU�FRPSHQVDWHV�IRU�WKH�RXWSXW
OHYHO�WR�SURYLGH�D�VWDEOH�5)�RXWSXW�YV�WHPSHUDWXUH
FKDUDFWHULVWLF�

7KH�6ZLWFKHG�)LOWHU�SURYLGHV�UHMHFWLRQ�RI�WKH�KDUPRQ�
LFV�JHQHUDWHG�E\�WKH�����WR�����*+]�<,*�WXQHG�RVFLO�
ODWRU��7KH�5)�GHFN�RI�PRGHOV������$�������$�
�����$�������$��DQG������$�KDYH�D����0+]�WR
����*+]�'RZQ�&RQYHUWHU��7KH�6ZLWFKHG�)LOWHU�PXOWL�
SOH[HV�EHWZHHQ�WKHVH�GRZQ�FRQYHUWHU�VLJQDOV�DQG�WKH
����*+]�WR�����*+]�RVFLOODWRU�VLJQDOV�GXULQJ�IXOO
EDQG�VZHHSV��'ULYH�FXUUHQW�IRU�WKH�VZLWFKHG�ILOWHU�LV
SURYLGHG�E\�WKH�$���6ZLWFK�)LOWHU�'ULYHU�3&%�WKDW
LV�PRXQWHG�RQ�WRS�RI�WKH�VZLWFKHG�ILOWHU�DVVHPEO\�
7KH�����WR�����*+]�5)�VLJQDO�IURP�WKH�FRQWURO�PRGX�
ODWRU�KDV�WKUHH�ILOWHULQJ�SDWKV��WKH�����*+]�ILOWHU
SDWK��WKH���*+]�ILOWHU�SDWK��DQG�WKH���*+]�ILOWHU
SDWK��7KH�GRZQ�FRQYHUWHU�SURYLGHV�ILOWHULQJ�IRU�WKH
���0+]�WR�����*+]�5)�VLJQDO��WKHUHIRUH��WKH�VLJQDO
LV�PXOWLSOH[HG�WKURXJK�WR�WKH�VZLWFKHG�ILOWHU�RXWSXW�

7KH�5)�VLJQDO�RXWSXW�IURP�WKH�VZLWFKHG�ILOWHU�LV�VHQW
WR�WKH�'LUHFWLRQDO�'HWHFWRU�DQG�WUDQVIHUUHG�WR�WKH�RF
OUTPUT�FRQQHFWRU��$�SRUWLRQ�RI�WKH�5)�RXWSXW�VLJ�
QDO�LV�GHWHFWHG�DQG�FRXSOHG�RXW�DV�IHHGEDFN�WR�WKH
$/&�FLUFXLWU\�RQ�WKH�$��3&%��,Q�WKH�$/&�FLUFXLWU\�
WKH�GHWHFWHG�5)�VDPSOH�LV�VXPPHG�ZLWK�WKH�FRQWURO
YROWDJH�WKDW�UHSUHVHQWV�WKH�GHVLUHG�5)�RXWSXW�OHYHO�
7KH�UHVXOWLQJ�YROWDJH�LV�VHQW�WR�WKH�FRQWURO�PRGXOD�
WRU�GULYHU�FLUFXLWU\�ZKLFK�WKHQ�GULYHV�WKH�FRQWURO
PRGXODWRU�3,1�VZLWFKHV�WR�DGMXVW�WKH�5)�SRZHU�OHYHO
RXWSXW�

FUNCTIONAL RF DECK
DESCRIPTION ASSEMBLIES
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5)�'HFNV�
IRU�0RGHOV
�����$�
�����$�
�����$��DQG
�����$�

7KH�5)�GHFNV�RI�PRGHOV������$����WR������*+]��
�����$�������WR����*+]��������$�����WR����*+]��
DQG������$�����WR������*+]��KDYH�DQ�LGHQWLFDO�FRQ�
ILJXUDWLRQ��5HIHU�WR�)LJXUH������GXULQJ�WKH�IROORZLQJ
IXQFWLRQDO�GHVFULSWLRQ�

7KH�RXWSXW�VLJQDO�IURP�WKH�<,*�WXQHG�RVFLOODWRU�JRHV
WR�WKH�&RQWURO�0RGXODWRU��,Q�WKH�FRQWURO�PRGXODWRU��D
SRUWLRQ�RI�WKH�5)�VLJQDO�LV�SLFNHG�RII�IRU�LQSXW�WR�WKH
IUHTXHQF\�VRXUFH�ORFN�FLUFXLWU\��ZKLFK�ZDV��SUHYLRXV�
O\�GHVFULEHG�LQ�WKH�JHQHUDO�GHVFULSWLRQ��SDJH�������

7KHUH�DUH�WZR�LQSXWV�WR�WKH�FRQWURO�PRGXODWRU�WKDW
FRQWURO�WKH�5)�RXWSXW�SRZHU�OHYHO�¦�WKH�PRGXODWRU
ELDV�LQSXW�DQG�WKH�PRGXODWRU�FRQWURO�LQSXW��%RWK�RI
WKHVH�LQSXWV�FRPH�IURP�WKH�$��$/&�)UHTXHQF\�,Q�
VWUXFWLRQ�3&%��7KH�PRGXODWRU�ELDV�LQSXW�GULYHV�WKH
FRQWURO�PRGXODWRU�3,1�VZLWFKHV�WKDW�VZLWFK�WKH�5)
SRZHU�RQ�DQG�RII��7KH�PRGXODWRU�FRQWURO�LQSXW�GULYHV
WKH�3,1�VZLWFKHV�WKDW�FRQWURO�WKH�SRZHU�OHYHO�RI�WKH
5)�RXWSXW�

7KH�RXWSXW�IURP�WKH�FRQWURO�PRGXODWRU�LV�VHQW�WR�WKH
'LUHFWLRQDO�'HWHFWRU�IRU�WUDQVIHU�WR�WKH�RF OUTPUT
FRQQHFWRU��$�SRUWLRQ�RI�WKH�5)�RXWSXW�VLJQDO�LV�GH�
WHFWHG�DQG�VHQW�DV�D�IHHGEDFN�VLJQDO�WR�WKH�$/&
FLUFXLWU\�ORFDWHG�RQ�WKH�$��3&%��7KLV�VLJQDO�LV
VXPPHG�ZLWK�WKH�FRQWURO�YROWDJH�WKDW�UHSUHVHQWV�WKH
GHVLUHG�5)�RXWSXW�OHYHO��7KH�UHVXOWLQJ�YROWDJH�LV
VHQW�WR�WKH�FRQWURO�PRGXODWRU�GULYHU�FLUFXLWU\�ZKLFK
WKHQ�GULYHV�WKH�FRQWURO�PRGXODWRU�3,1�VZLWFKHV�WR
DGMXVW�WKH�5)�SRZHU�OHYHO�RXWSXW�WR�WKH�GHVLUHG�OHYHO�

7KH�GLUHFWLRQDO�GHWHFWRU�DOVR�FRQWDLQV�D�EXLOW�LQ�WKHU�
PLVWRU�WKDW�RXWSXWV�D�UHVLVWDQFH�UHSUHVHQWLQJ�WKH�GH�
WHFWRUªV�WHPSHUDWXUH��7KLV�UHVLVWDQFH�LV�FRQYHUWHG�WR
D�YROWDJH�E\�WKH�$��3&%�DQG�PRQLWRUHG�E\�WKH�FHQ�
WUDO�SURFHVVRU��$V�WKH�DPELHQW�WHPSHUDWXUH�FKDQJHV�
WKH�FHQWUDO�SURFHVVRU�FRPSHQVDWHV�IRU�WKH�RXWSXW
OHYHO�WR�SURYLGH�D�VWDEOH�5)�RXWSXW�YV�WHPSHUDWXUH
FKDUDFWHULVWLF�

RF DECK FUNCTIONAL
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SR D

25 MHz COMB

25 MHz MARKER MODULE

SAMPLER
SAMPLER

25 MHz MARKER
OUTPUT to A6/A7 PCBsLPF

500 MHz  MARKER
OUTPUT to A6/A7 PCBsLPF

DC to 250 MHz

500 MHz MARKER MODULE

SR D

500 MHz
CO MB

500 MHz

DIVIDERSFREQ UENCY
COMPARATOR

10 MHz
REF OSCILLATOR

10 MHz REF

10 MHz

500 MHz VCO/POWER AMP

25 MHz

DIVIDER MODULE

500 MHz
VCO

25 MHz

FREQUENCY
CORRECTION

VOLTAGE

DIRECTIONAL
DETECTOR

70 dB  STEP
AT TENUATO R

(OPTIONAL)

R F
O UTPUT

LEVE L
CONTRO L
TO A6 PCB

CONTROL MODULATOR

YIG
OSCILLATOR

F M

MAIN

MOD CONTROL

MOD BIAS
FROM

A6 PCB OUTPUT
MO DEL F REQUENCY

54128A
54130A
54131A
54136A

8.0-12.4 GHz
12.4-20.0 GHz
10.0-16.0 GHz
17.0-26.5 GHz

-20 TO -23 dBm

54128A: >16.5 dBm
54130A: >18 dBm
54131A: >17 dBm
54136A: >16 dBm

J1

J2

J3

Figure 4-19. Block Diagram of RF Decks for Models
54128A, 54130A, 54131A, and 54136A

FUNCTIONAL  MODELS 54128A, 54130A, 54131A, AND 54136A
DESCRIPTION RF DECK BLOCK DIAGRAM
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5)�'HFNV�IRU
0RGHOV
�����$�DQG
�����$�

7KH�5)�GHFNV�RI�PLFURZDYH�EDQG�PRGHOV������$
�����WR����*+]��DQG������$�����0+]�WR����*+]��DUH
YHU\�VLPLODU��+RZHYHU��PRGHO������$�FRQWDLQV�WZR
DGGLWLRQDO�FRPSRQHQWV��D�'RZQ�&RQYHUWHU�DQG�D���
0+]�0DUNHU�*HQHUDWRU��7KHVH�DGGLWLRQDO�FRPSR�
QHQWV�HQDEOH�WKH������$�WR�JHQHUDWH�5)�VLJQDOV�LQ
WKH�IUHTXHQF\�UDQJH�RI����0+]�WR�����*+]��5HIHU�WR
)LJXUH�������GXULQJ�WKH�IROORZLQJ�IXQFWLRQDO�GHVFULS�
WLRQ�

7KH�RXWSXW�VLJQDO�IURP�WKH�<,*�WXQHG�2VFLOODWRU
JRHV�WR�WKH�6ZLWFKHG�)LOWHU�$VVHPEO\��$V�VKRZQ�LQ
)LJXUH�������WKH�VZLWFKHG�ILOWHU�DVVHPEO\�FRQWDLQV�D
FRQWURO�PRGXODWRU�DQG�D�VZLWFKHG�ILOWHU��$IWHU�DPSOL�
ILFDWLRQ��D�SRUWLRQ�RI�WKH�5)�VLJQDO�LV�VHQW�WR�WKH�IUH�
TXHQF\�VRXUFH�ORFN�FLUFXLWU\��SUHYLRXVO\�GHVFULEHG��

7KHUH�DUH�WZR�LQSXWV�WR�WKH�FRQWURO�PRGXODWRU�VHF�
WLRQ�WKDW�FRQWURO�WKH�5)�RXWSXW�SRZHU�OHYHO�¦�WKH
PRGXODWRU�ELDV�LQSXW�DQG�WKH�PRGXODWRU�FRQWURO�LQ�
SXW��%RWK�RI�WKHVH�LQSXWV�FRPH�IURP�WKH�$��$/&��)UH�
TXHQF\�,QVWUXFWLRQ�3&%��7KH�PRGXODWRU�ELDV�LQSXW
GULYHV�WKH�FRQWURO�PRGXODWRU�3,1�VZLWFKHV�WKDW
VZLWFK�WKH�5)�SRZHU�RQ�DQG�RII��7KH�PRGXODWRU�FRQ�
WURO�LQSXW�GULYHV�WKH�3,1�VZLWFKHV�WKDW�FRQWURO�WKH
SRZHU�OHYHO�RI�WKH�5)�RXWSXW�VLJQDO�

7KH�RXWSXW�VLJQDO�IURP�WKH�FRQWURO�PRGXODWRU�VHFWLRQ
LV�VHQW�WR�WKH�VZLWFKHG�ILOWHU��ZKLFK�FRQWDLQV�D�FRX�
SOHU�WR�SURYLGH�D�VLJQDO�IRU�WKH�'RZQ�&RQYHUWHU�
:KHQHYHU�WKH�PRGHO������$�LV�JHQHUDWLQJ�5)�VLJ�
QDOV�LQ�WKH�IUHTXHQF\�UDQJH�RI����0+]�WR�����*+]��D
�����WR�����*+]�5)�VLJQDO�LV�FRXSOHG�RXW�RI�WKH
VZLWFKHG�ILOWHU��WKURXJK�DQ���*+]�ILOWHU�SDWK��DQG
URXWHG�WR�WKH�GRZQ�FRQYHUWHU��,Q�WKH�GRZQ�FRQYHUWHU�
WKLV�VLJQDO�LV�PL[HG�ZLWK�D�����*+]�VLJQDO�IURP�WKH
GRZQ�FRQYHUWHUªV�LQWHUQDO�RVFLOODWRU��7KH�UHVXOWLQJ���
0+]�WR�����*+]�VLJQDO�LV�VHQW�WKURXJK�D���*+]�/RZ�
3DVV�)LOWHU��DPSOLILHG��DQG�WKHQ�RXWSXW�WR�WKH
VZLWFKHG�ILOWHU��$�SRUWLRQ�RI�WKH�GRZQ�FRQYHUWHG�VLJ�
QDO�LV�SLFNHG�RII�DQG�LV�LQSXW�WR�WKH����0+]����0+]
0DUNHU�*HQHUDWRU�

FUNCTIONAL RF DECK
DESCRIPTION ASSEMBLIES
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,QVLGH�WKH�PDUNHU�JHQHUDWRU��WKH�RXWSXW�IURP�WKH�OR�
FDO����0+]�FU\VWDO�RVFLOODWRU�LV�VSOLW�LQWR�WZR�SDWKV�
,Q�RQH�SDWK��WKH����0+]�VLJQDO�LV�DPSOLILHG��WKHQ
JRHV�WR�WKH�VDPSOHU�DVVHPEO\��,Q�WKH�VDPSOHU�DVVHP�
EO\��WKH�VWHS�UHFRYHU\�GLRGH�SURGXFHV�D����0+]�FRPE
VLJQDO�WKDW�GULYHV�WKH�VDPSOLQJ�GLRGHV��7KHVH�GLRGHV
VDPSOH�WKH�5)�VLJQDO�IURP�WKH�GRZQ�FRQYHUWHU
�DERYH���7KH�RXWSXW�RI�WKH�VDPSOHU�LV�DPSOLILHG�DQG
ILOWHUHG�WR�SURGXFH����0+]�PDUNHUV��WKH����0+]
PDUNHUV�DUH�QRW�XVHG�LQ�WKLV�DSSOLFDWLRQ���,Q�WKH
RWKHU�SDWK��WKH����0+]�VLJQDO�LV�DPSOLILHG��WKHQ�GL�
YLGHG�WR�SURGXFH�D����0+]�VLJQDO��7KLV����0+]�VLJ�
QDO�LV�DSSOLHG�DV�WKH�JDWH�LQSXW�WR�D�)(7��ILHOG�HIIHFW
WUDQVLVWRU���7KH�VRXUFH�LQSXW�LV�D�GF�WR����0+]�VLJ�
QDO�IURP�WKH����0+]�PDUNHU�FLUFXLWU\��7KH�)(7�RXW�
SXW�LV�DPSOLILHG�DQG�ILOWHUHG�WR�SURGXFH����0+]
PDUNHUV�

7KH����0+]�PDUNHUV�DUH�XVHG�E\�WKH�FHQWUDO�SURFHV�
VRU�WR�DFKLHYH�VRXUFH�ORFN��$�SRUWLRQ�RI�WKH�5)�RXWSXW
VLJQDO�IURP�WKH�GRZQ�FRQYHUWHU�LV�GHWHFWHG�DQG�FRX�
SOHG�RXW�DV�IHHGEDFN�WR�WKH�$/&�FLUFXLWU\�RQ�WKH�$�
3&%��7KH�GLUHFWLRQDO�GHWHFWRU�DOVR�KDV�D�EXLOW�LQ
WKHUPLVWRU�WKDW�RXWSXWV�D�UHVLVWDQFH�UHSUHVHQWLQJ
WKH�GHWHFWRUªV�WHPSHUDWXUH�DV�DQ�LQSXW�WR�WKH�$�
3&%�

7KH�VZLWFKHG�ILOWHU�SURYLGHV�UHMHFWLRQ�RI�WKH�KDUPRQ�
LFV�WKDW�DUH�JHQHUDWHG�E\�WKH�����WR����*+]�<,*�
WXQHG�RVFLOODWRU��,Q�PRGHO������$��LW�DOVR
PXOWLSOH[HV�EHWZHHQ�WKH����0+]�WR�����*+]�DQG����
*+]�WR������*+]�VLJQDOV�IURP�WKH�GRZQ�FRQYHUWHU
GXULQJ�IXOO�EDQG�VZHHSV��7KH�����WR����*+]�5)�VLJ�
QDO�IURP�WKH�FRQWURO�PRGXODWRU�KDV�IRXU�ILOWHULQJ
SDWKV�DQG�RQH�WKURXJK�SDWK��7KH�IRXU�ILOWHULQJ�SDWKV
DUH�

����*+]�SDWK
����*+]�SDWK
����*+]�SDWK
�����*+]�SDWK

6LJQDOV�DERYH������*+]�DUH�URXWHG�YLD�WKH�WKURXJK
SDWK�WR�WKH�VZLWFKHG�ILOWHU�RXWSXW��7KH�GRZQ�FRQ�
YHUWHU�SURYLGHV�ILOWHULQJ�IRU�WKH����0+]�WR�����*+]
5)�VLJQDO��WKHUHIRUH��WKH�5)�VLJQDO�LV�PXOWLSOH[HG
WKURXJK�WR�WKH�VZLWFKHG�ILOWHU�RXWSXW�

RF DECK FUNCTIONAL
ASSEMBLIES DESCRIPTION

4-60 541XXA MM



8.4 GHz LPF

5.5 GHz LPF
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CONTROL
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6.3 GHz
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6.31-8.3 GHz

500 MHz
VC O

SWITCHED FILTER ASSEMBLY

25 MHz

FREQUENCY
CORRECTION

VO LTAGE

2.0 to 20.0 GHz

3.3 GHz LPF

13.5 GHz LPF

8 GHz LPF

LPF

SR D

75 MHz
COMB

75 MHz/25 MHz MARKER GENERATOR
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Figure 4-20. Block Diagram of RF Decks for 
Models 54137A and 54147A

FUNCTIONAL  MODELS 54137A AND 54147A
DESCRIPTION RF DECK BLOCK DIAGRAM



7KH�5)�VLJQDO�RXWSXW�IURP�WKH�VZLWFKHG�ILOWHU�LV�VHQW
WR�WKH�'LUHFWLRQDO�'HWHFWRU�IRU�WUDQVIHU�WR�WKH�RF
OUTPUT�FRQQHFWRU��$�SRUWLRQ�RI�WKH�5)�RXWSXW�VLJ�
QDO�LV�GHWHFWHG�DQG�FRXSOHG�RXW�DV�IHHGEDFN�WR�WKH
$/&�FLUFXLWU\�RQ�WKH�$��3&%��,Q�WKHVH�FLUFXLWV��WKH
GHWHFWHG�5)�VDPSOH�LV�VXPPHG�ZLWK�WKH�FRQWURO�YROW�
DJH�WKDW�UHSUHVHQWV�WKH�GHVLUHG�5)�RXWSXW�OHYHO��7KH
UHVXOWLQJ�YROWDJH�LV�VHQW�WR�WKH�FRQWURO�PRGXODWRU
GULYHU�FLUFXLWU\�ZKLFK�WKHQ�GULYHV�WKH�FRQWURO�PRGX�
ODWRU�3,1�VZLWFKHV�WR�DGMXVW�WKH�5)�SRZHU�OHYHO�RXW�
SXW�

7KH�GLUHFWLRQDO�GHWHFWRU�DOVR�KDV�D�EXLOW�LQ�WKHUPLV�
WRU�WKDW�RXWSXWV�D�UHVLVWDQFH�UHSUHVHQWLQJ�WKH�GHWHF�
WRUªV�WHPSHUDWXUH��7KLV�UHVLVWDQFH�LV�FRQYHUWHG�WR�D
YROWDJH�E\�WKH�$��3&%�DQG�PRQLWRUHG�E\�WKH�FHQWUDO
SURFHVVRU��$V�WKH�DPELHQW�WHPSHUDWXUH�FKDQJHV��WKH
FHQWUDO�SURFHVVRU�FRPSHQVDWHV�IRU�WKH�RXWSXW�OHYHO�WR
SURYLGH�D�VWDEOH�5)�RXWSXW�YV�WHPSHUDWXUH�FKDUDF�
WHULVWLF�

FUNCTIONAL RF DECK
DESCRIPTION ASSEMBLIES
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5)�'HFNV�
IRU�0RGHOV
�����$�
�����$��DQG
�����$�

7KH�5)�GHFNV�RI�WKH�PRGHOV������$������0+]�WR
����*+]��������$������0+]�WR�����*+]���DQG������$
�����0+]�WR�����*+]��FRQWDLQ�LGHQWLFDO�FRPSRQHQWV�
5HIHU�WR�)LJXUH������GXULQJ�WKH�IROORZLQJ�IXQFWLRQDO
GHVFULSWLRQ�

7KH�5)�RXWSXW�VLJQDO�IURP�WKH�<,*�WXQHG�2VFLOODWRU
JRHV�WR�WKH�'RZQ�&RQYHUWHU�WKURXJK�DQ�,VRODWRU��7KH
LVRODWRU�SUHYHQWV�WKH�UHIOHFWLRQ�RI�5)�HQHUJ\�EDFN
LQWR�WKH�<,*�WXQHG�RVFLOODWRU��,Q�WKH�GRZQ�FRQYHUWHU�
WKH����WR����*+]�5)�VLJQDO�IURP�WKH�<,*�WXQHG�RVFLO�
ODWRU�LV�PL[HG�ZLWK�D����*+]�VLJQDO�IURP�WKH�GRZQ
FRQYHUWHUªV�LQWHUQDO�RVFLOODWRU��7KH�UHVXOWLQJ
����0+]�WR�����*+]�5)�VLJQDO�JRHV�WR�WKH�FRQWURO
PRGXODWRU�

7KH�FRQWURO�PRGXODWRU�LV�XVHG�WR�FRQWURO�WKH�5)�RXW�
SXW�SRZHU�OHYHO�RI�WKH�XQLW��7KH�PRGXODWRU�FRQWURO
RXWSXW�VLJQDO�IURP�WKH�$��$/&�)UHTXHQF\�,QVWUXF�
WLRQ�3&%�GULYHV�WKH�PRGXODWRU�3,1�VZLWFKHV�WKDW
FRQWURO�WKH�SRZHU�OHYHO�RI�WKH�RXWSXW�VLJQDO��)URP
WKH�FRQWURO�PRGXODWRU��WKH�5)�VLJQDO�JRHV�WKURXJK�D
/RZ�3DVV�)LOWHU��LV�DPSOLILHG��DQG�WKHQ�URXWHG�WR�WKH
RF OUTPUT�FRQQHFWRU�

$�SRUWLRQ�RI�WKH�5)�RXWSXW�VLJQDO�IURP�WKH�GRZQ�FRQ�
YHUWHU�LV�GHWHFWHG�DQG�FRXSOHG�RXW�DV�IHHGEDFN�WR�WKH
$/&�FLUFXLWU\�RQ�WKH�$��3&%��2Q�WKH�$��3&%��WKH
GHWHFWHG�5)�VDPSOH�LV�VXPPHG�ZLWK�WKH�FRQWURO�YROW�
DJH�WKDW�UHSUHVHQWV�WKH�GHVLUHG�5)�RXWSXW�OHYHO��7KH
UHVXOWLQJ�YROWDJH�LV�VHQW�WR�WKH�FRQWURO�PRGXODWRU
GULYHU�FLUFXLWU\�WKDW�GULYHV�WKH�FRQWURO�PRGXODWRU
3,1�VZLWFKHV�WR�DGMXVW�WKH�5)�SRZHU�RXWSXW�OHYHO�

7KH�GLUHFWLRQDO�GHWHFWRU�LQ�WKH�GRZQ�FRQYHUWHU�DOVR
KDV�D�EXLOW�LQ�WKHUPLVWRU�WKDW�RXWSXWV�D�UHVLVWDQFH
UHSUHVHQWLQJ�WKH�GHWHFWRUªV�WHPSHUDWXUH��7KLV�UHVLV�
WDQFH�LV�FRQYHUWHG�WR�D�YROWDJH�E\�WKH�$��$/&�FLU�
FXLWV�DQG�PRQLWRUHG�E\�WKH�FHQWUDO�SURFHVVRU��$V�WKH
DPELHQW�WHPSHUDWXUH�FKDQJHV��WKH�FHQWUDO�SURFHVVRU
FRPSHQVDWHV�IRU�WKH�RXWSXW�OHYHO�WR�SURYLGH�D�VWDEOH
5)�RXWSXW�YV�WHPSHUDWXUH�FKDUDFWHULVWLF�

RF DECK FUNCTIONAL
ASSEMBLIES DESCRIPTION
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10 GHz

LEVEL
CONTROL
TO A6 PCB

DOWN CONVERTER

70 dB STEP
ATTENUATOR

(OPTIONAL)
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MOD CONTROL
FROM A6 PCB
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Figure 4-21. Block Diagram of RF Decks for 
Models 54107, 54109A, and 54111A

FUNCTIONAL  MODELS 54107A, 54109A, AND 54111A
DESCRIPTION RF DECK BLOCK DIAGRAM



:LWKLQ�WKH�GRZQ�FRQYHUWHU��D�SRUWLRQ�RI�WKH�GRZQ�
FRQYHUWHG�5)�VLJQDO�LV�SLFNHG�RII�IRU�LQSXW�WR�WKH
���0+]����0+]�0DUNHU�*HQHUDWRU��,QVLGH�WKH
PDUNHU�JHQHUDWRU��WKH����0+]�FU\VWDO�RVFLOODWRU�RXW�
SXW�LV�VSOLW�LQWR�WZR�SDWKV��,Q�RQH�SDWK��WKH����0+]
VLJQDO�LV�DPSOLILHG��WKHQ�JRHV�WR�WKH�VDPSOHU�DVVHP�
EO\��,Q�WKH�VDPSOHU�DVVHPEO\��WKH�VWHS�UHFRYHU\�GL�
RGH�SURGXFHV�D����0+]�FRPE�VLJQDO��7KLV�FRPE�VLJ�
QDO�WXUQV�RQ�WKH�VDPSOLQJ�GLRGHV�WKDW�VDPSOH�WKH�5)
VLJQDO�IURP�WKH�GRZQ�FRQYHUWHU��7KH�RXWSXW�RI�WKH
VDPSOHU�LV�DPSOLILHG�DQG�ILOWHUHG�WR�SURGXFH����0+]
PDUNHUV�

,Q�WKH�RWKHU�SDWK��WKH����0+]�VLJQDO�LV�DPSOLILHG�
WKHQ�GLYLGHG�WR�SURGXFH�D����0+]�VLJQDO��7KLV���
0+]�VLJQDO�LV�DSSOLHG�DV�WKH�JDWH�LQSXW�WR�D�)(7
�ILHOG�HIIHFW�WUDQVLVWRU���7KH�VRXUFH�LQSXW�LV�D�GF�WR���
0+]�VLJQDO�IURP�WKH����0+]�PDUNHU�FLUFXLWU\��7KH
)(7�RXWSXW�LV�DPSOLILHG�DQG�ILOWHUHG�WR�SURGXFH���
0+]�PDUNHUV��7KH����0+]�DQG����0+]�PDUNHUV�JR
WR�D�GDWD�EXIIHU�RQ�WKH�$��3&%�WR�EH�UHDG�E\�WKH�FHQ�
WUDO�SURFHVVRU�

7KH�FHQWUDO�SURFHVVRU�SURFHVVHV�WKH����0+]�DQG
���0+]�PDUNHU�UHDG�VLJQDOV�IURP�WKH�$��3&%��,I�WKH
PDUNHU�UHDG�VLJQDOV�LQGLFDWH�WKDW�WKH�IUHTXHQF\�LV
QRW�VRXUFH�ORFNHG��WKH�$��FHQWUDO�SURFHVVRU�JHQHU�
DWHV�HUURU�FRUUHFWLRQ�LQVWUXFWLRQV�WKDW�DUH�VHQW�WR�WKH
$��3&%�IUHTXHQF\�HUURU�FRUUHFWLRQ�FLUFXLWU\��7KHVH
FLUFXLWV�RXWSXW�D�IUHTXHQF\�VRXUFH�ORFN�HUURU�FRUUHF�
WLRQ�VLJQDO�WKDW�LV�VHQW�WR�$��<,*�'ULYHU�&KDQQHO�,Q�
WHUIDFH�3&%��7KH�RXWSXW�IURP�WKH�$��<,*�GULYHU�FLU�
FXLW�LV�D�FXUUHQW�WKDW�FDXVHV�WKH�)0�FRLO�WR�RIIVHW�WKH
IUHTXHQF\�HUURU��WKXV�SURGXFLQJ�VRXUFH�ORFN�RI�WKH
<,*�WXQHG�RVFLOODWRU�

FUNCTIONAL RF DECK
DESCRIPTION ASSEMBLIES
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5)�'HFNV�IRU
0RGHOV
�����$
WKURXJK
�����$�

7KH�5)�GHFNV�RI�PLFURZDYH�EDQG�PRGHOV������$
�����WR����*+]��������$�������WR����*+]��������$
�����WR����*+]��DQG������$�������WR����*+]��DUH
YHU\�VLPLODU��+RZHYHU��PRGHOV������$�DQG������$
FRQWDLQ�WZR�DGGLWLRQDO�FRPSRQHQWV��D�'RZQ�&RQ�
YHUWHU�DQG�D����0+]�0DUNHU�*HQHUDWRU��7KHVH�DGGL�
WLRQDO�FRPSRQHQWV�HQDEOH�WKHVH�WZR�PRGHOV�WR�JHQHU�
DWH�5)�VLJQDOV�LQ�WKH�IUHTXHQF\�UDQJH�RI����0+]�WR
����*+]��5HIHU�WR�)LJXUH�������GXULQJ�WKH�IROORZLQJ
IXQFWLRQDO�GHVFULSWLRQ�

7KH�RXWSXW�VLJQDO�IURP�WKH�<,*�WXQHG�2VFLOODWRU
JRHV�WR�WKH�6ZLWFKHG�)LOWHU�$VVHPEO\��$V�VKRZQ�LQ
)LJXUH�������WKH�VZLWFKHG�ILOWHU�DVVHPEO\�FRQWDLQV�D
FRQWURO�PRGXODWRU�DQG�D�VZLWFKHG�ILOWHU��$IWHU�DPSOL�
ILFDWLRQ��D�SRUWLRQ�RI�WKH�5)�VLJQDO�LV�VHQW�WR�WKH�IUH�
TXHQF\�VRXUFH�ORFN�FLUFXLWU\��SUHYLRXVO\�GHVFULEHG��

7KHUH�DUH�WZR�LQSXWV�WR�WKH�FRQWURO�PRGXODWRU�VHF�
WLRQ�WKDW�FRQWURO�WKH�5)�RXWSXW�SRZHU�OHYHO�¦�WKH
PRGXODWRU�ELDV�LQSXW�DQG�WKH�PRGXODWRU�FRQWURO�LQ�
SXW��%RWK�RI�WKHVH�LQSXWV�FRPH�IURP�WKH�$���$/&�
)UHTXHQF\�,QVWUXFWLRQ�3&%��7KH�PRGXODWRU�ELDV�LQ�
SXW�GULYHV�WKH�FRQWURO�PRGXODWRU�3,1�VZLWFKHV�WKDW
VZLWFK�WKH�5)�SRZHU�RQ�DQG�RII��7KH�PRGXODWRU�FRQ�
WURO�LQSXW�GULYHV�WKH�3,1�VZLWFKHV�WKDW�FRQWURO�WKH
SRZHU�OHYHO�RI�WKH�5)�RXWSXW�VLJQDO�

7KH�RXWSXW�VLJQDO�IURP�WKH�FRQWURO�PRGXODWRU�VHFWLRQ
LV�VHQW�WR�WKH�VZLWFKHG�ILOWHU��ZKLFK�FRQWDLQV�D�FRX�
SOHU�WR�SURYLGH�D�VLJQDO�IRU�WKH�'RZQ�&RQYHUWHU�
:KHQHYHU�WKHVH�PRGHOV�DUH�JHQHUDWLQJ�5)�VLJQDOV�LQ
WKH�IUHTXHQF\�UDQJH�RI����0+]�WR�����*+]��D������WR
����*+]�5)�VLJQDO�LV�FRXSOHG�RXW�RI�WKH�VZLWFKHG�ILO�
WHU��WKURXJK�DQ���*+]�ILOWHU�SDWK��DQG�URXWHG�WR�WKH
GRZQ�FRQYHUWHU��,Q�WKH�GRZQ�FRQYHUWHU��WKLV�VLJQDO�LV
PL[HG�ZLWK�D�����*+]�VLJQDO�IURP�WKH�GRZQ�FRQ�
YHUWHUªV�LQWHUQDO�RVFLOODWRU��7KH�UHVXOWLQJ����0+]�WR
����*+]�VLJQDO�LV�VHQW�WKURXJK�D���*+]�/RZ�3DVV�)LO�
WHU��DPSOLILHG��DQG�WKHQ�RXWSXW�WR�WKH�VZLWFKHG�ILOWHU�
$�SRUWLRQ�RI�WKH�GRZQ�FRQYHUWHG�VLJQDO�LV�SLFNHG�RII
DQG�LV�LQSXW�WR�WKH����0+]����0+]�0DUNHU�*HQHU�
DWRU��
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MAIN
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Modulator
Control

Switch
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>+17 dBm
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0.01 - 2 GHz
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+19 dBm
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Control

25 MHz
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To/From A23 Multiband
Controller PCB

2-20 GHz
YIG Oscillator

C21620 Directional Coupler 90 dB Step Attenuator
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D26450
D27315

J2
0.01 - 40 GHz
>+8.5 dBm
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Maximum Output Power
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J1 J2

>1.0 dBm
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Figure 4-22. Block Diagram of RF Deck for 
Models 54154A through 54169A
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,QVLGH�WKH�PDUNHU�JHQHUDWRU��WKH�RXWSXW�IURP�WKH�OR�
FDO����0+]�FU\VWDO�RVFLOODWRU�LV�VSOLW�LQWR�WZR�SDWKV�
,Q�RQH�SDWK��WKH����0+]�VLJQDO�LV�DPSOLILHG��WKHQ
JRHV�WR�WKH�VDPSOHU�DVVHPEO\��,Q�WKH�VDPSOHU�DVVHP�
EO\��WKH�VWHS�UHFRYHU\�GLRGH�SURGXFHV�D����0+]�FRPE
VLJQDO�WKDW�GULYHV�WKH�VDPSOLQJ�GLRGHV��7KHVH�GLRGHV
VDPSOH�WKH�5)�VLJQDO�IURP�WKH�GRZQ�FRQYHUWHU
�DERYH���7KH�RXWSXW�RI�WKH�VDPSOHU�LV�DPSOLILHG�DQG
ILOWHUHG�WR�SURGXFH����0+]�PDUNHUV��WKH����0+]
PDUNHUV�DUH�QRW�XVHG�LQ�WKLV�DSSOLFDWLRQ���,Q�WKH
RWKHU�SDWK��WKH����0+]�VLJQDO�LV�DPSOLILHG��WKHQ�GL�
YLGHG�WR�SURGXFH�D����0+]�VLJQDO��7KLV����0+]�VLJ�
QDO�LV�DSSOLHG�DV�WKH�JDWH�LQSXW�WR�D�)(7��ILHOG�HIIHFW
WUDQVLVWRU���7KH�VRXUFH�LQSXW�LV�D�GF�WR����0+]�VLJ�
QDO�IURP�WKH����0+]�PDUNHU�FLUFXLWU\��7KH�)(7�RXW�
SXW�LV�DPSOLILHG�DQG�ILOWHUHG�WR�SURGXFH����0+]
PDUNHUV�

7KH����0+]�PDUNHUV�DUH�XVHG�E\�WKH�FHQWUDO�SURFHV�
VRU�WR�DFKLHYH�VRXUFH�ORFN��$�SRUWLRQ�RI�WKH�5)�RXW�
SXW�VLJQDO�IURP�WKH�GRZQ�FRQYHUWHU�LV�GHWHFWHG�DQG
FRXSOHG�RXW�DV�IHHGEDFN�WR�WKH�$/&�FLUFXLWU\�RQ�WKH
$���3&%��7KH�GLUHFWLRQDO�GHWHFWRU�DOVR�KDV�D�EXLOW�LQ
WKHUPLVWRU�WKDW�RXWSXWV�D�UHVLVWDQFH�UHSUHVHQWLQJ
WKH�GHWHFWRUªV�WHPSHUDWXUH�DV�DQ�LQSXW�WR�WKH�$��
3&%�

7KH�VZLWFKHG�ILOWHU�SURYLGHV�UHMHFWLRQ�RI�WKH�KDUPRQ�
LFV�WKDW�DUH�JHQHUDWHG�E\�WKH�����WR����*+]�<,*�
WXQHG�RVFLOODWRU��,Q�WKH�WKUHH������WR���*+]�PRGHOV�
LW�DOVR�PXOWLSOH[HV�EHWZHHQ�WKH����0+]�WR�����*+]
DQG�����*+]�WR������*+]�VLJQDOV�IURP�WKH�GRZQ�FRQ�
YHUWHU�GXULQJ�IXOO�EDQG�VZHHSV��7KH�����WR����*+]
5)�VLJQDO�IURP�WKH�FRQWURO�PRGXODWRU�KDV�IRXU�ILOWHU�
LQJ�SDWKV�DQG�RQH�WKURXJK�SDWK��7KH�IRXU�ILOWHULQJ
SDWKV�DUH�

����*+]�SDWK
����*+]�SDWK
����*+]�SDWK
�����*+]�SDWK

6LJQDOV�DERYH������*+]�DUH�URXWHG�YLD�WKH�WKURXJK
SDWK�WR�WKH�VZLWFKHG�ILOWHU�RXWSXW��7KH�GRZQ�FRQ�
YHUWHU�SURYLGHV�ILOWHULQJ�IRU�WKH����0+]�WR�����*+]
5)�VLJQDO��WKHUHIRUH��WKH�5)�VLJQDO�LV�PXOWLSOH[HG
WKURXJK�WR�WKH�VZLWFKHG�ILOWHU�RXWSXW�

FUNCTIONAL RF DECK
DESCRIPTION ASSEMBLIES
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7KH�5)�VLJQDO�RXWSXW�IURP�WKH�VZLWFK�ILOWHU�LV�VHQW
YLD�WKH�6ZLWFK�'RXEOHU�WR�WKH�GLUHFWLRQDO�GHWHFWRU�IRU
WUDQVIHU�WR�WKH�RF OUTPUT�FRQQHFWRU��$�SRUWLRQ�RI
WKH�5)�RXWSXW�VLJQDO�LV�GHWHFWHG�DQG�FRXSOHG�RXW�DV
IHHGEDFN�WR�WKH�$/&�FLUFXLWU\�RQ�WKH�$���3&%��,Q
WKHVH�FLUFXLWV��WKH�GHWHFWHG�5)�VDPSOH�LV�VXPPHG
ZLWK�WKH�FRQWURO�YROWDJH�WKDW�UHSUHVHQWV�WKH�GHVLUHG
5)�RXWSXW�OHYHO��7KH�UHVXOWLQJ�YROWDJH�LV�VHQW�WR�WKH
FRQWURO�PRGXODWRU�GULYHU�FLUFXLWU\�ZKLFK�WKHQ�GULYHV
WKH�FRQWURO�PRGXODWRU�3,1�VZLWFKHV�WR�DGMXVW�WKH�5)
SRZHU�OHYHO�RXWSXW�

)RU�IUHTXHQFLHV�RI����*+]�WR���������*+]��WKH�5)
VLJQDO�LV�SDVVHG�LQWR�WKH�VZLWFKHG�GRXEOHU��+HUH��WKH
IUHTXHQF\�LV�GRXEOHG�DQG�ILOWHUHG�EHIRUH�JRLQJ�WR�WKH
GLUHFWLRQDO�GHWHFWRU��)RU�IUHTXHQFLHV�EHWZHHQ
���0+]�DQG���������*+]��WKH�VZLWFKHG�GRXEOHU�LV
VHW�WR�WKURXJK�SDWK�WR�DOORZ�WKH�5)�WR�SDVV�XQPRGL�
ILHG�WR�WKH�GLUHFWLRQDO�GHWHFWRU�

7KH�GLUHFWLRQDO�GHWHFWRU�DOVR�KDV�D�EXLOW�LQ�WKHUPLV�
WRU�WKDW�RXWSXWV�D�UHVLVWDQFH�UHSUHVHQWLQJ�WKH�GHWHF�
WRUªV�WHPSHUDWXUH��7KLV�UHVLVWDQFH�LV�FRQYHUWHG�WR�D
YROWDJH�E\�WKH�$���3&%�DQG�PRQLWRUHG�E\�WKH�FHQ�
WUDO�SURFHVVRU��$V�WKH�DPELHQW�WHPSHUDWXUH�FKDQJHV�
WKH�FHQWUDO�SURFHVVRU�FRPSHQVDWHV�IRU�WKH�RXWSXW
OHYHO�WR�SURYLGH�D�VWDEOH�5)�RXWSXW�YV�WHPSHUDWXUH
FKDUDFWHULVWLF�

RF DECK FUNCTIONAL
ASSEMBLIES DESCRIPTION
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5)�'HFNV�IRU
0RGHO
�����$�

7KH�5)�GHFN�RI�PLFURZDYH�EDQG�PRGHO������$������
WR����*+]��FRQWDLQV�D�'RZQ�&RQYHUWHU�DQG�D���
0+]�0DUNHU�*HQHUDWRU��7KHVH�FRPSRQHQWV�SURYLGH
IRU�JHQHUDWLQJ�5)�VLJQDOV�LQ�WKH����0+]�WR�����*+]�
IUHTXHQF\�UDQJH��5HIHU�WR�)LJXUH�������GXULQJ�WKH�IRO�
ORZLQJ�IXQFWLRQDO�GHVFULSWLRQ�

7KH�RXWSXW�VLJQDO�IURP�WKH�<,*�WXQHG�2VFLOODWRU
JRHV�WR�WKH�6ZLWFKHG�)LOWHU�$VVHPEO\��$V�VKRZQ�LQ
)LJXUH�������WKH�VZLWFKHG�ILOWHU�DVVHPEO\�FRQWDLQV�D
FRQWURO�PRGXODWRU�DQG�D�VZLWFKHG�ILOWHU��$IWHU�DPSOL�
ILFDWLRQ��D�SRUWLRQ�RI�WKH�5)�VLJQDO�LV�VHQW�WR�WKH�IUH�
TXHQF\�VRXUFH�ORFN�FLUFXLWU\��SUHYLRXVO\�GHVFULEHG��

7KHUH�DUH�WZR�LQSXWV�WR�WKH�FRQWURO�PRGXODWRU�VHF�
WLRQ�WKDW�FRQWURO�WKH�5)�RXWSXW�SRZHU�OHYHO�¦�WKH
PRGXODWRU�ELDV�LQSXW�DQG�WKH�PRGXODWRU�FRQWURO�LQ�
SXW��%RWK�RI�WKHVH�LQSXWV�FRPH�IURP�WKH�$���$/&�
)UHTXHQF\�,QVWUXFWLRQ�3&%��7KH�PRGXODWRU�ELDV�LQ�
SXW�GULYHV�WKH�FRQWURO�PRGXODWRU�3,1�VZLWFKHV�WKDW
VZLWFK�WKH�5)�SRZHU�RQ�DQG�RII��7KH�PRGXODWRU�FRQ�
WURO�LQSXW�GULYHV�WKH�3,1�VZLWFKHV�WKDW�FRQWURO�WKH
SRZHU�OHYHO�RI�WKH�5)�RXWSXW�VLJQDO�

7KH�RXWSXW�VLJQDO�IURP�WKH�FRQWURO�PRGXODWRU�VHFWLRQ
LV�VHQW�WR�WKH�VZLWFKHG�ILOWHU��ZKLFK�FRQWDLQV�D�FRX�
SOHU�WR�SURYLGH�D�VLJQDO�IRU�WKH�'RZQ�&RQYHUWHU�
:KHQHYHU�WKHVH�PRGHOV�DUH�JHQHUDWLQJ�5)�VLJQDOV�LQ
WKH�IUHTXHQF\�UDQJH�RI����0+]�WR�����*+]��D������WR
����*+]�5)�VLJQDO�LV�FRXSOHG�RXW�RI�WKH�VZLWFKHG�ILO�
WHU��WKURXJK�DQ���*+]�ILOWHU�SDWK��DQG�URXWHG�WR�WKH
GRZQ�FRQYHUWHU��,Q�WKH�GRZQ�FRQYHUWHU��WKLV�VLJQDO�LV
PL[HG�ZLWK�D�����*+]�VLJQDO�IURP�WKH�GRZQ�FRQ�
YHUWHUªV�LQWHUQDO�RVFLOODWRU��7KH�UHVXOWLQJ����0+]�WR
����*+]�VLJQDO�LV�VHQW�WKURXJK�D���*+]�/RZ�3DVV�)LO�
WHU��DPSOLILHG��DQG�WKHQ�RXWSXW�WR�WKH�VZLWFKHG�ILOWHU�
$�SRUWLRQ�RI�WKH�GRZQ�FRQYHUWHG�VLJQDO�LV�SLFNHG�RII
DQG�LV�LQSXW�WR�WKH����0+]����0+]�0DUNHU�*HQHU�
DWRU��

FUNCTIONAL RF DECK
DESCRIPTION ASSEMBLIES

541XXA MM 4-73



,QVLGH�WKH�PDUNHU�JHQHUDWRU��WKH�RXWSXW�IURP�WKH�OR�
FDO����0+]�FU\VWDO�RVFLOODWRU�LV�VSOLW�LQWR�WZR�SDWKV�
,Q�RQH�SDWK��WKH����0+]�VLJQDO�LV�DPSOLILHG��WKHQ
JRHV�WR�WKH�VDPSOHU�DVVHPEO\��,Q�WKH�VDPSOHU�DVVHP�
EO\��WKH�VWHS�UHFRYHU\�GLRGH�SURGXFHV�D����0+]�FRPE
VLJQDO�WKDW�GULYHV�WKH�VDPSOLQJ�GLRGHV��7KHVH�GLRGHV
VDPSOH�WKH�5)�VLJQDO�IURP�WKH�GRZQ�FRQYHUWHU
�DERYH���7KH�RXWSXW�RI�WKH�VDPSOHU�LV�DPSOLILHG�DQG
ILOWHUHG�WR�SURGXFH����0+]�PDUNHUV��WKH����0+]
PDUNHUV�DUH�QRW�XVHG�LQ�WKLV�DSSOLFDWLRQ���,Q�WKH
RWKHU�SDWK��WKH����0+]�VLJQDO�LV�DPSOLILHG��WKHQ�GL�
YLGHG�WR�SURGXFH�D����0+]�VLJQDO��7KLV����0+]�VLJ�
QDO�LV�DSSOLHG�DV�WKH�JDWH�LQSXW�WR�D�)(7��ILHOG�HIIHFW
WUDQVLVWRU���7KH�VRXUFH�LQSXW�LV�D�GF�WR����0+]�VLJ�
QDO�IURP�WKH����0+]�PDUNHU�FLUFXLWU\��7KH�)(7�RXW�
SXW�LV�DPSOLILHG�DQG�ILOWHUHG�WR�SURGXFH����0+]
PDUNHUV�

7KH����0+]�PDUNHUV�DUH�XVHG�E\�WKH�FHQWUDO�SURFHV�
VRU�WR�DFKLHYH�VRXUFH�ORFN��$�SRUWLRQ�RI�WKH�5)�RXWSXW
VLJQDO�IURP�WKH�GRZQ�FRQYHUWHU�LV�GHWHFWHG�DQG�FRX�
SOHG�RXW�DV�IHHGEDFN�WR�WKH�$/&�FLUFXLWU\�RQ�WKH�$��
3&%��7KH�GLUHFWLRQDO�GHWHFWRU�DOVR�KDV�D�EXLOW�LQ
WKHUPLVWRU�WKDW�RXWSXWV�D�UHVLVWDQFH�UHSUHVHQWLQJ
WKH�GHWHFWRUªV�WHPSHUDWXUH�DV�DQ�LQSXW�WR�WKH�$��
3&%�

7KH�VZLWFKHG�ILOWHU�SURYLGHV�UHMHFWLRQ�RI�WKH�KDUPRQ�
LFV�WKDW�DUH�JHQHUDWHG�E\�WKH�����WR����*+]�<,*�
WXQHG�RVFLOODWRU��,W�DOVR�PXOWLSOH[HV�EHWZHHQ�WKH
���0+]�WR�����*+]�DQG�����*+]�WR������*+]�VLJQDOV
IURP�WKH�GRZQ�FRQYHUWHU�GXULQJ�IXOO�EDQG�VZHHSV�
7KH�����WR����*+]�5)�VLJQDO�IURP�WKH�FRQWURO�PRGX�
ODWRU�KDV�IRXU�ILOWHULQJ�SDWKV�DQG�RQH�WKURXJK�SDWK�
7KH�IRXU�ILOWHULQJ�SDWKV�DUH�

����*+]�SDWK
����*+]�SDWK
����*+]�SDWK
�����*+]�SDWK

6LJQDOV�DERYH������*+]�DUH�URXWHG�YLD�WKH�WKURXJK
SDWK�WR�WKH�VZLWFKHG�ILOWHU�RXWSXW��7KH�GRZQ�FRQ�
YHUWHU�SURYLGHV�ILOWHULQJ�IRU�WKH����0+]�WR�����*+]
5)�VLJQDO��WKHUHIRUH��WKH�5)�VLJQDO�LV�PXOWLSOH[HG
WKURXJK�WR�WKH�VZLWFKHG�ILOWHU�RXWSXW�

RF DECK FUNCTIONAL
ASSEMBLIES DESCRIPTION
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7KH�5)�VLJQDO�RXWSXW�IURP�WKH�VZLWFK�ILOWHU�LV�VHQW
YLD�WKH�6ZLWFK�'RXEOHU�WR�WKH�GLUHFWLRQDO�GHWHFWRU
IRU�WUDQVIHU�WR�WKH�RF OUTPUT�FRQQHFWRU��$�SRUWLRQ
RI�WKH�5)�RXWSXW�VLJQDO�LV�GHWHFWHG�DQG�FRXSOHG�RXW
DV�IHHGEDFN�WR�WKH�$/&�FLUFXLWU\�RQ�WKH�$���3&%��,Q
WKHVH�FLUFXLWV��WKH�GHWHFWHG�5)�VDPSOH�LV�VXPPHG
ZLWK�WKH�FRQWURO�YROWDJH�WKDW�UHSUHVHQWV�WKH�GHVLUHG
5)�RXWSXW�OHYHO��7KH�UHVXOWLQJ�YROWDJH�LV�VHQW�WR�WKH
FRQWURO�PRGXODWRU�GULYHU�FLUFXLWU\�ZKLFK�WKHQ�GULYHV
WKH�FRQWURO�PRGXODWRU�3,1�VZLWFKHV�WR�DGMXVW�WKH�5)
SRZHU�OHYHO�RXWSXW�

)RU�IUHTXHQFLHV�RI����*+]�WR���������*+]�WKH�5)
VLJQDO�LV�SDVVHG�LQWR�WKH�VZLWFKHG�GRXEOHU��+HUH�WKH
IUHTXHQF\�LV�GRXEOHG�DQG�ILOWHUHG�EHIRUH�JRLQJ�WR�WKH
GLUHFWLRQDO�GHWHFWRU�YLD�WKH�IRUZDUG�FRXSOHU��7KH�IRU�
ZDUG�FRXSOHU�LV�XVHG�WR�FRQQHFW�HLWKHU������*+]�WR
���*+]��RU����*+]�WR����*+]�5)�WR�WKH�GLUHFWLRQDO
GHWHFWRU��7KH�IRUZDUG�FRXSOHU�LV�D�SDVVLYH�FRPSRQHQW
DQG�LV�QRW�GULYHQ�E\�'&�VXSSOLHV�RU�3,1�GULYHU�FLU�
FXLWV��)RU�IUHTXHQFLHV�EHWZHHQ����0+]�DQG��������
*+]�WKH�VZLWFKHG�GRXEOHU�LV�VHW�WR�WKURXJK�SDWK�WR
DOORZ�WKH�5)�WR�SDVV�XQPRGLILHG�WR�WKH�GLUHFWLRQDO�GH�
WHFWRU��)RU�IUHTXHQFLHV�EHWZHHQ����*+]�DQG����*+]�
WKH�VZLWFKHG�GRXEOHU�LV�OHIW�RSHQ�FLUFXLW�DQG�WKH
TXDGUXSOHU�PRGXOH�LV�GULYHQ�E\�WKH�VZLWFKHG�ILOWHU�
7KH�RXWSXW�IURP�WKH�TXDGUXSOHU�PRGXOH�LV�URXWHG�WR
WKH�GLUHFWLRQDO�GHWHFWRU�YLD�WKH�IRUZDUG�FRXSOHU�

7KH�GLUHFWLRQDO�GHWHFWRU�DOVR�KDV�D�EXLOW�LQ�WKHUPLV�
WRU�WKDW�RXWSXWV�D�UHVLVWDQFH�UHSUHVHQWLQJ�WKH�GHWHF�
WRUªV�WHPSHUDWXUH��7KLV�UHVLVWDQFH�LV�FRQYHUWHG�WR�D
YROWDJH�E\�WKH�$���3&%�DQG�PRQLWRUHG�E\�WKH�FHQ�
WUDO�SURFHVVRU��$V�WKH�DPELHQW�WHPSHUDWXUH�FKDQJHV�
WKH�FHQWUDO�SURFHVVRU�FRPSHQVDWHV�IRU�WKH�RXWSXW
OHYHO�WR�SURYLGH�D�VWDEOH�5)�RXWSXW�YV�WHPSHUDWXUH
FKDUDFWHULVWLF�
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Figure 4-23. Block Diagram of RF Deck for 
Model 54177A



���� PSU EXTENSION
MODULE

7KH�368��SRZHU�VXSSO\�XQLW��H[WHQVLRQ�PRGXOH��)LJXUH�������LV�RQO\�LQ�
VWDOOHG�RQ�0RGHOV������$�WKURXJK������$��,W�LV�PRXQWHG�RQ�WKH�LQVLGH
UHDU�SDQHO�QH[W�WR�WKH�OLQH�LQSXW�ILOWHU��,W�SURYLGHV�DGGLWLRQDO�'&�YROW�
DJHV�WKDW�DUH�ERWK�XVHG�RQ�WKH�5)�GHFN�DQG�URXWHG�WKURXJK�WKH�$��
0XOWLEDQG�&RQWUROOHU�3&%��

7KH�FLUFXLW�WDSV�WKH�+���9�DQG�¥���9�UHFWLILHG�'&�IURP�WKH�PDLQ�$�
3RZHU�6XSSO\�3&%��WKHQ�LW��'&�WR�'&�FRQYHUWV�LW�WR�����YROWV��7KLV
YROWDJH�LV�WKHQ�UHJXODWHG�E\�WKUHH�GLVFUHWH�'&�UHJXODWRUV�WR�SURGXFH
WKUHH�DGGLWLRQDO�VXSSOLHV�¥�9�����9�DQG���9��

7KH�368�ZLOO�QRW�SRZHU�XS�XQWLO�LW�VHQVHV�WKH�SUHVHQFH�RI�¥���YROWV
IURP�WKH�$��3&%��7KLV�YROWDJH�WKHQ�JHQHUDWHV�WKH�¥��YROWV���ZKLFK
WXUQV�WKH�'&�WR�'&�FRQYHUWHU�RQ��7KLV�FRQWURO�LV�LVRODWHG�XVLQJ�RSWLFDO
LVRODWRU�,&�8��

DC-DC
CONVERTER

CONTROL
I/P

U2

-165
FILTERING

CIRCUIT
(L1, L2
C1, C2)

+10 VOLT
REGULATOR

VR2

SHUT DOWN
SENSOR

U1

-15V SENSE FROM
MAIN PSU

+8 VOLT
REGULATOR

VR3

-5 VOLT
REGULATOR

VR1
-5 VOLTS

+10 VOLTS

+8 VOLTS

+165

0V (Ground)

+/-165 RETURN

0V (Ground)

0V (Ground)

)LJXUH������ 3RZHU�6XSSO\�8QLW��368��([WHQVLRQ�0RGXOH

FUNCTIONAL RF DECK
DESCRIPTION ASSEMBLIES
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���� A19/A23 MULTIBAND
CONTROLLER PCB

7KLV�$���0XOWLEDQG�3&%�LV�XVHG�RQ�0RGHOV������$�DQG������$��DQG
WKH�$���0XOWLEDQG�3&%�LV�XVHG�RQ������$�WKURXJK������$��7KHLU�FLU�
FXLWU\�LV�YLUWXDOO\�LGHQWLFDO��7KH\�SHIRUP�WKH�IROORZLQJ�PDLQ�IXQFWLRQV���

3RZHU�VXSSO\�YROWDJHV�DUH�JHQHUDWHG�IRU�WKH�6ZLWFKHG�)LOWHU�DQG
WKH�<,*�2VFLOODWRU��7KHUH�DUH�VL[�VHSDUDWH�'&�SRZHU�VXSSOLHV�JHQ�
HUDWHG�RQ�WKH�3&%��$���9�DQG���9�VXSSO\�LV�JHQHUDWHG�E\�95�
DQG�95���UHVSHFLWLYHO\��IRU�WKH�6ZLWFKHG�)LOWHU��7ZR���9�VXSSOLHV
IRU�WKH�<,*�RVFLOODWRU�JHQHUDWHG�E\�4���4���DQG�4��IRU�WKH��¦���
*+]�IUHTXHQF\�UDQJH�DQG�4���4���DQG�4��IRU�WKH����¦���*+]�IUH�
TXHQF\�UDQJH��7KHVH�WZR���9�VXSSOLHV�DUH�WXUQHG�RQ�DQG�RII�E\
FRQWURO�FLUFXLWU\�8����8��DQG�8���1RWH�RQO\�RQH���9�VXSSO\�LV�RQ
DW�RQH�WLPH��7KH�IL[HG�VXSOLHV�WR�WKH�<,*���9�DQG���9�DUH�JHQHU�
DWHG�E\�4���4���4����DQG�8��IRU�WKH���9�DQG�4���DQG�8��IRU�WKH��
�9�VXSSO\�

3LQ�VZLWFK�ILOWHU�GULYHUV�DUH�XVHG�WR�FRQWURO�ILOWHU�DQG�IUHTXHQF\
VZLWFKLQJ�HOHPHQWV�ORFDWHG�LQ�WKH�6ZLWFKHG�)LOWHU��7KH\�DUH�OR�
FDWHG�DQG�FRQWUROOHG�RQ�WKH�ERDUG��7KH�GULYHUV�DUH�FRQWUROOHG�E\
DQDORJ�VZLWFKHV�8���8���DQG�8����7KH�FXUUHQW�IRU�WKH�SLQ
VZLWFKHV�FRPHV�IURP�WUDQVLVWRUV�8����8����4���WKUX�4���DQG
4����

7KH�$/&�PRGXODWRU�GULYHU�IRU�WKH�OHYHOOLQJ�ORRS�EHORZ����*+]�
$QDORJXH�VZLWFK�8��DQG�DPSOLILHU�8��PDNH�XS�SDUW�RI�WKH�OHYHO�
OLQJ�ORRS�FRQWURO�RQ�WKLV�ERDUG�

&RQQHFWLRQV�IURP�WKH�$��0RWKHUERDUG�3&%�WR�WKH�9&2�3$�PRG�
XOH��WKH�������0+]�PRGXOHV�DQG�����WR����*+]���0+]�PDUNHU
PRGXOH�DUH�URXWHG�WKURXJK�WKH�3&%��'&�VXSSOLHV�DQG�VLJQDO�FRQ�
WURO�OLQH�FRQQHFW�DW�-��DQG�DUH�UHGLVWULEXWHG�YLD�-��IRU�WKH
9&2�3$�PRGXOH��-��IRU�WKH�������0+]�PRGXOH��-��WKH�����¦
���*+]���0+]�PDUNHU�SDFN�DVHPEO\�DQG�-��IRU�WKH�4XDGUXSOHU
DVVHPEO\�

7KH�<,*�QRWFK�ILOWHU�GULYHU�LV�ORFDWHG�RQ�WKH�ERDUG��$QDORJXH
VZLWFK�8���DQG�FXUUHFW�GULYHU�8���SURYLGH�FRQWURO�RI�WKH�QRWFK�ILO�
WHU�

$�����YROW�UHIHUHQFH�FLUFXLW�JHQHUDWHG�E\�8���

3LQ�VZLWFK�GULYHUV�XVHG�WR�FRQWURO�ILOWHU�DQG�IUHTXHQF\�VZLWFKLQJ
HOHPHQWV�ORFDWHG�LQ�WKH�6ZLWFKHG�'RXEOHU�PRGXOH�DUH�ORFDWHG�DQG
FRQWUROOHG�RQ�WKH�ERDUG��7KH�GULYHUV�DUH�FRQWUROOHG�E\�GDWD�ODWFK
8���DQG�DGGUHVV�GHFRGHU�8����7KH�SLQ�GULYHU�FRQWURO�OLQHV�DUH
GULYHQ��E\�8����8����DQG�4���WKURXJK�4����

RF DECK FUNCTIONAL
ASSEMBLIES DESCRIPTION
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Chapter 5 
Performance Verificat ion 
Procedures

��� INTRODUCTION 7KLV�FKDSWHU�SURYLGHV�SHUIRUPDQFH�YHULILFDWLRQ�SURFHGXUHV�IRU�DOO�VWDQG�
DUG�PRGHOV�RI�$15,768����;;$�1HWZRUN�$QDO\]HUV��$OO�RI�WKH�WHVWV
LQ�WKLV�FKDSWHU�DUH�SHUIRUPHG�XVLQJ�WKH����;;$�IURQW�SDQHO�FRQWUROV
DQG�VFUHHQ�GLVSOD\V��1R�LQWHUQDO�FLUFXLWV�RU�DGMXVWPHQWV�DUH�GLVWXUEHG�
,I�WKH�UHVXOWV�RI�DOO�WHVWV�DUH�ZLWKLQ�VSHFLILFDWLRQ��WKH����;;$�LV�RSHUDW�
LQJ�QRUPDOO\�DQG�GRHV�QRW�UHTXLUH�FDOLEUDWLRQ�

��� RECOMMENDED TEST
EQUIPMENT

7KH�UHFRPPHQGHG�WHVW�HTXLSPHQW�IRU�HDFK�RI�WKH�SHUIRUPDQFH�YHULILFD�
WLRQ�WHVWV�LV�OLVWHG�DORQJ�ZLWK�WKH�SURFHGXUH�IRU�HDFK�WHVW��$OO�RI�WKH�WHVW
HTXLSPHQW�XVHG�LQ�WKHVH�WHVWV�LV�DOVR�OLVWHG�LQ�7DEOH�������LQ�&KDSWHU���
§*HQHUDO�,QIRUPDWLRQ¨���,I�WKH�UHFRPPHQGHG�HTXLSPHQW�LV�QRW�DYDLO�
DEOH��WKHQ�RWKHU�WHVW�HTXLSPHQW�ZLWK�VXLWDEOH�FKDUDFWHULVWLFV�PD\�EH
VXEVWLWXWHG�

127(
$OORZ�DOO�WHVW�HTXLSPHQW�WR�ZDUP�XS�DW�OHDVW����PLQXWHV
SULRU�WR�SHUIRUPLQJ�DQ\�RI�WKH�SHUIRUPDQFH�YHULILFDWLRQ�WHVWV�

��� TEST RECORDS 3DJHV������WKURXJK������FRQWDLQ�WHVW�UHFRUG�IRUPV�WKDW�FDQ�EH�SKRWRFRS�
LHG�DQG�XVHG�WR�NHHS�DQ�DFFXUDWH�SHUIRUPDQFH�YHULILFDWLRQ�WHVW�UHFRUG
IRU�\RXU����;;$��7KHVH�WDEOHV�DUH�LQFOXGHG�DV�SDUW�RI�WKH�SHUIRUPDQFH
YHULILFDWLRQ�SURFHGXUHV�DQG�LQGLYLGXDO�SURFHGXUHV�FRQWDLQ�WHVW�LQIRUPD�
WLRQ�IRU�DSSOLFDEOH����;;$�PRGHOV��
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��� CW FREQUENCY
ACCURACY TEST

7KLV�WHVW�YHULILHV�WKDW�WKH�&:�IUHTXHQF\�DFFXUDF\�RI�WKH����;;$�WHVWHG
LV�ZLWKLQ�VSHFLILFDWLRQ��3DJHV�������������DQG������FRQWDLQ�D�WHVW�UHFRUGV
WKDW�\RX�FDQ�FRS\�DQG�XVH�WR�UHFRUG�WKH�UHVXOWV�RI�WKH�WHVWV�

(TXLSPHQW�5HTXLUHG

0LFURZDYH�)UHTXHQF\�FRXQWHU��(,3�0LFURZDYH�,QF��PRGHO����$��RU
HTXLYDOHQW�

,PSHGDQFH�$GDSWRU����Ω WR���Ω��$15,768���1��%���5HTXLUHG�RQO\
IRU����;;$ªV�ZLWK���Ω�6LJQDO�6RXUFH�RXWSXWV��

1�IHPDOH�WR�1�IHPDOH�DGDSWHU����Ω.

3UHFLVLRQ�DGDSWRU��9�WR�.�IHPDOH����9.)��

3URFHGXUH

6WHS��� &RQQHFW�WKH�WHVW�HTXLSPHQW�DV�VKRZQ�LQ�)LJXUH�����DQG
WXUQ�WKH�HTXLSPHQW�RQ�

6WHS��� 3UHVV�WKH�System Menu�NH\�DQG�VHOHFW�RESET�IURP�WKH�GLV�
SOD\HG�PHQX��OHIW��XVLQJ�WKH�Menu�XS�GRZQ�DQG�Select�NH\V�

�

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

541XXA SCALAR MEASUREMENT SYSTEM

EIP 578 FREQUENCY COUNTER

BAND 2 
INPUT

BAND 3 
INPUT

RF OUTPUT

BAND 1
INPUT

* For Models 54107A, 54109A, or 54111A; See Text. 

*

)LJXUH����� 7HVW�6HWXS�IRU�&:�)UHTXHQF\�$FFXUDF\�7HVW

CW FREQUENCY PERFORMANCE VERIFICATION
ACCURACY TEST PROCEDURES
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6WHS��� )URP�WKH�5(6(7�0(18��WRS�OHIW��VHOHFW�RESET TO FAC-
TORY DEFAULTS.

6WHS��� 7XUQ�ERWK����;;$�PHDVXUHPHQW�FKDQQHOV�RII�XVLQJ�WKH
DIsplay�2n/Off�NH\V�

6WHS��� 6HW�WKH�)UHTXHQF\�&RXQWHU�WR�PHDVXUH���N+]�UHVROXWLRQ��

)RU�PRGHOV�ZLWK���Ω�RXWSXW��FRQQHFW�WR�WKH�FRXQWHU�LQSXW
XVLQJ�WKH���1���,PSHGDQFH�$GDSWRU�

6WHS��� 3UHVV�WKH����;;$�Frequency NH\��WKHQ�SUHVV�WKH�Select NH\�
7KLV�GLVSOD\V�WKH�&HQWHU�:LGWK�PHQX���PLGGOH�OHIW���

6WHS��� 6HW�WKH�:,'7+�YDOXH�WR��������*+]��RU�0+]��GHSHQGLQJ
RQ�PRGHO��

6WHS��� 6HW�WKH�&(17(5�IUHTXHQF\�WR�WKH�ILUVW�WHVW�IUHTXHQF\�IRU
WKH�PRGHO�EHLQJ�WHVWHG��3DJH�������������RU�������

�127(
:KHQ�D�IUHTXHQF\�LV�HQWHUHG��LW�LV�)UHTXHQF\�/RFNHG�WR
WKH�UHIHUHQFH�DQG�WKHQ�UHOHDVHG��$IWHU�EHLQJ�UHOHDVHG�
WKH�IUHTXHQF\�PD\�GULIW��3UHVVLQJ�WKH�CLEAR�NH\�DQG
WKHQ�WKH�Select�NH\�UH�ORFNV�WKH�IUHTXHQF\���'XULQJ�QRU�
PDO�RSHUDWLRQ��WKH�IUHTXHQF\�LV�ORFNHG�DW�WKH�VWDUW�RI
HYHU\�VZHHS��HYHQ�LI�WKH�ZLGWK�LV�VHW�WR�]HUR��

6WHS��� 6HW�WKH�FRXQWHU�WR�WKH�FRUUHFW�UDQJH��DQG�FRQQHFW�WKH
���;;$�WR�WKH�FRUUHFW�FRXQWHU�LQSXW��%DQG����%DQG����RU
%DQG����ERWWRP�OHIW��IRU�WKH�IUHTXHQF\�EHLQJ�PHDVXUHG��

127(
)RU������$�������$��RU������$��FRQQHFW�WR�WKH�%DQG��
LQSXW�

6WHS���� 9HULI\�WKDW�WKH�FRXQWHU�UHDGLQJ�LV�ZLWKLQ�±����N+]�RI�WKH
YDOXH�VKRZQ�RQ�WKH�WHVW�UHFRUG�IRU������$�������$��DQG
�����$��)RU�DOO�RWKHU�PRGHOV��YHULI\�WKDW�LW�LV�ZLWKLQ ±���
N+]�

6WHS���� 5HFRUG�WKH�FRXQWHU�UHDGLQJV�LQ�WKH�DSSURSULDWH�WHVW�UHFRUG
�3DJH�������������RU�������

6WHS���� (QWHU�WKH�QH[W�WHVW�IUHTXHQF\�IURP�WKH�WHVW�UHFRUG�LQWR�WKH
���;;$��5HSHDW�VWHSV���WKUX����XQWLO�DOO�WKH�WHVW�IUHTXHQ�
FLHV�LQ�WKH�WHVW�UHFRUG�KDYH�EHHQ�WHVWHG�

RESET MENU

RESET IS
CONFIGURED

TO KEEP:

CAL DATA

MARKERS

LIMITS

RESET

RESET TO
FACTORY
DEFAULTS

USE  ◆  THEN
PRESS SELECT

FREQUENCY
 MENU

CENTER
XX.XXXX GHz:

WIDTH
0.0000 GHz

PRESS SELECT
FOR

START/STOP

PERFORMANCE VERIFICATION CW FREQUENCY
PROCEDURES ACCURACY TEST

EIP 578 FREQUENCY COUNTER

BAND 2 
INPUT

BAND 3 
INPUT

BAND 1
INPUT

*
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��� OUTPUT POWER
ACCURACY/ FLATNESS
TEST

7KLV�WHVW�YHULILHV�WKDW�WKH�RXWSXW�SRZHU�SURGXFHG�E\�WKH����;;$�5)
VRXUFH�LV�ZLWKLQ�VSHFLILHG�OLPLWV�WKURXJKRXW�WKH�IUHTXHQF\�UDQJH�RI�WKH
XQLW��7KH�VSHFLILFDWLRQV�IRU�HDFK�PRGHO�DUH�OLVWHG�LQ�7DEOH�'����$SSHQ�
GL[�'���$�WHVW�UHFRUG�WKDW�\RX�FDQ�FRS\�DQG�XVH�WR�UHFRUG�WHVW�UHVXOWV�LV
FRQWDLQHG�RQ�DSSOLFDEOH�SDJHV�������������DQG������

(TXLSPHQW�5HTXLUHG

$QULWVX�0/����$�3RZHU�0HWHU�

$QULWVX�0$����$�SRZHU�VHQVRU�IRU������$�������$��DQG������$
ZLWK���Ω�6LJQDO�6RXUFH�RXWSXW�

$QULWVX�0$����$��SRZHU�VHQVRU�DQG�-�����&RQYHUVLRQ�&RQQHFWRU
IRU������$������$��DQG������$�ZLWK���Ω�6LJQDO�6RXUFH�RXWSXW�

$QULWVX�0$����$�0$����$�SRZHU�VHQVRUV�IRU������$�WKURXJK
�����$�DQG�PRGHO������$�

$QULWVX�0$����$�0$����$��SRZHU�VHQVRUV�IRU������$�

+3���$�SRZHU�PHWHU��6HQVRU�����$��DQG�3UHFLVLRQ�$GDSWRU
��9.)���IRU������$�WKURXJK������$�

+3���$�SRZHU�PHWHU�DQG�6HQVRU�����$��IRU������$�

5HIHU�WR�&KDSWHU����7DEOH������5HFRPPHQGHG�7HVW�(TXLSPHQW��IRU�IXU�
WKHU�LQIRUPDWLRQ��DV�UHTXLUHG�

3URFHGXUH

)RU������$�WKURXJK�������FRQQHFW�KLJK�SRZHU�VHQVRU�0$����$�RU
0$����$��DV�DSSURSLDWH��WR�WKH�SRZHU�PHWHU��3HUIRUP�D�FDOLEUDWLRQ�DV
LQVWUXFWHG�LQ�WKH�$QULWVX�0/����$�RSHUDWLRQV�DQG�VHUYLFH�PDQXDO�

)RU�PRGHOV������$�������$��DQG������$�HTXLSSHG�ZLWK�D���Ω�VLJQDO
VRXUFH�RXWSXW��FRQQHFW�WKH�0$����$�SRZHU�VHQVRU�WR�WKH�SRZHU�PHWHU
DQG�SHUIRUP�D�FDOLEUDWLRQ��

)RU�XQLWV�HTXLSSHG�ZLWK�D���Ω�VLJQDO�VRXUFH�RXWSXW��WKH�-�����&RQYHU�
VLRQ�&RQQHFWRU�PXVW�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�0$����$�SRZHU
VHQVRU��5HIHU�WR�WKH�RSHUDWLQJ�SURFHGXUH�LQ�WKH�$QULWVX�0/����$�RS�
HUDWLRQV�DQG�VHUYLFH�PDQXDO�

)RU�������WKURXJK������$�XVH�WKH�+3���$�SRZHU�PHWHU�DQG�WKH
����$�VHQVRU��)RU�������WKURXJK�������XVH�D���9).���SUHFLVLRQ�DGDS�
WRU�WR�FRQQHFW�VHQVRU�WR�5)�2XWSXW�FRQQHFWRU�

OUTPUT POWER PERFORMANCE VERIFICATION
ACCURACY/FLATNESS TEST PROCEDURES
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6WHS��� 6HW�XS�WKH�HTXLSPHQW�DV�VKRZQ�LQ�)LJXUH������DQG�WXUQ�WKH
HTXLSPHQW�RQ�

6WHS��� 3UHVV�WKH�System Menu�NH\�DQG�VHOHFW�RESET�IURP�WKH�GLV�
SOD\HG�PHQX��WRS�OHIW��XVLQJ�WKH�MENU�XS�GRZQ�DQG�SE-
LECT�NH\V��

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

6WHS��� 7XUQ�ERWK�PHDVXUHPHQW�FKDQQHOV�RII�XVLQJ�WKH�Display
On/Off�NH\V��

6WHS��� 3UHVV�WKH�Output Power�NH\�DQG�VHW�WKH�SRZHU�DV�VKRZQ�LQ
WKH�DSSOLFDEOH�WHVW�UHFRUG�

PERFORMANCE VERIFICATION OUTPUT POWER
PROCEDURES ACCURACY/FLATNESS TEST

541XXA SCALAR MEASUREMENT SYSTEM

POWER SENSOR*

ANRITSU ML 4803A
POWER METER

RF OUTPUT

*See Text

J0365 CONVERSION 
CONNECTOR FOR 541XXA's 
WITH 75-OHM OUTPUTS *

)LJXUH����� 7HVW�6HWXS�IRU�2XWSXW�3RZHU�$FFXUDF\��)ODWQHVV�7HVW

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED

TO KEEP:

CAL DATA

MARKERS

LIMITS

RESET

RESET TO
FACTORY
DEFAULTS

USE  ◆  THEN
PRESS SELECT
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6WHS��� 3UHVV�WKH�Frequency�NH\�WKHQ�SUHVV�the Select�NH\�WR�GLVSOD\
WKH�&HQWHU�:LGWK�PHQX��OHIW��

127(
+DYLQJ�VHYHUDO�FRSLHV�RI�WKH�WHVW�UHFRUG�DYDLODEOH�DV
ZRUNVKHHWV�ZLOO�SURYH�WR�EH�XVHIXO�ZKLOH�SHUIRUPLQJ�WKH
UHPDLQGHU�RI�WKLV�SURFHGXUH�

6WHS��� 6HW�WKH�IUHTXHQF\�:,'7+�WR��������*+]��RU�0+]��GHSHQG�
LQJ�RQ�PRGHO��

6WHS��� 6HW�WKH�&(17(5�IUHTXHQF\�WR�WKH�ILUVW�YDOXH�OLVWHG�LQ�DS�
SURSULDWH�WHVW�UHFRUG�SDJH�������������RU�������)RU�H[DPSOH�
�������*+]�IRU�WKH������$�

127(
(QVXUH�WKDW�WKH�SRZHU�PHWHU�VHQVRU�LV�FRQQHFWHG�WR�WKH
���;;$�5)�RXWSXW�DQG�WKDW�WKH�SRZHU�PHWHU�&DO�)DF�
WRU�LV�VHW�FRUUHFWO\�IRU�WKH�IUHTXHQF\�XQGHU�WHVW�

6WHS��� 5HDG�DQG�UHFRUG��RQ�VFUDWFK�SDSHU��WKH�SRZHU�PHWHU�YDOXH�

6WHS���� 9HULI\�WKDW�WKH�SRZHU�OHYHO�LV�ZLWKLQ�WKH�§3RZHU�/HYHO�$FFX�
UDF\¨�VSHFLILFDWLRQ�LQ�7DEOH�����RU�����

6WHS���� &KDQJH�WKH����;;$�&(17(5�IUHTXHQF\�WR�WKH�QH[W
IUHTXHQF\�OLVWHG�LQ�WKH�WHVW�UHFRUG�

6WHS���� 5HDG�DQG�UHFRUG��RQ�VFUDWFK�SDSHU��WKH�SRZHU�PHWHU�YDOXH�

6WHS���� 9HULI\�WKDW�WKH�SRZHU�OHYHO�LV�ZLWKLQ�WKH�§/HYHOHG�3RZHU
9DULDWLRQ¨�VSHFLILFDWLRQ�LQ�7DEOH�����RU�����

6WHS���� 5HSHDW�VWHSV����DQG����XQWLO�WKH����;;$�5)�SRZHU�KDV
EHHQ�PHDVXUHG�DW�DOO�RI�WKH�IUHTXHQFLHV�OLVWHG�LQ�WKH�WHVW�UH�
FRUG��5HFRUG�WKH�KLJKHVW�DQG�ORZHVW�SRZHU�UHDGLQJV�LQ�WKH
DSSOLFDEOH�WHVW�UHFRUG�

127(6

)RU������$�HTXLSSHG�ZLWK���Ω�VLJQDO�VRXUFH�RXWSXW�
WKLV�PHDVXUHPHQW�LV�SRVVLEOH�RQO\�WR�����*+]��PD[LPXP�

6WHS���� &DOFXODWH�WKH�SRZHU�IODWQHVV�E\�VXEVWUDFWLQJ�WKH�§0LQ
3RZHU�G%P¨�YDOXH�UHFRUGHG�LQ�WKH�WHVW�UHFRUG�IURP�WKH§0D[
3RZHU�G%P¨�YDOXH�

OUTPUT POWER PERFORMANCE VERIFICATION
ACCURACY/FLATNESS TEST PROCEDURES

FREQUENCY
 MENU

CENTER
XX.XXXX GHz:

WIDTH
0.0000 GHz

PRESS SELECT
FOR

START/STOP
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6WHS���� 5HFRUG�WKH�FDOFXODWHG�IODWQHVV�YDOXH�LQ�WKH�§)ODWQHVV�'LIIHU�
HQFH��0D[¥0LQ¨�FROXPQ�RI�WKH�WHVW�UHFRUG�

6WHS���� 9HULI\�WKDW�WKH�PD[�PLQ�YDOXHV�DUH�ZLWKLQ�WKH�§/HYHOHG
3RZHU�9DULDWLRQ¨�VSHFLILFDWLRQ�OLVWHG�LQ�7DEOH�����

6WHS���� 6HW�WKH�SRZHU�OHYHO�WR�WKH�QH[W�YDOXH�VKRZQ�LQ�WKH�DSSOLFD�
EOH�WHVW�UHFRUG��)RU�SRZHU�OHYHOV�EHORZ�¥���G%P�VHH�QRWHV
EHORZ�

6WHS���� /RZ�SRZHU�VHQVRUV�DUH�QRW�DYDLODEOH�IRU�IUHTXHQFLHV�DERYH
���*+]��7KHUHIRUH��JR�WR�VWHS����IRU�HLWKHU�RI�WKH�FRQGLWLRQV
OLVWHG�EHORZ�

)RU������$�WKURXJK������$�ZLWK�DQ�LQWHUQDO�DWWHQXDWRU
DQG�D�VHW�SRZHU�RI�OHVV�WKDQ�¥��G%P�

)RU������$�ZLWK�LQWHUQDO�VWHS�DWWHQXDWRU�DQG�D�VHW�
SRZHU�RI�OHVV�WKDQ�¥���G%P�

6WHS���� 5HSHDW�VWHSV���WKUX����XQWLO�DOO�WKH�SRZHU�OHYHOV�LQ�WKH�DS�
SOLFDEOH�WHVW�UHFRUG�KDYH�EHHQ�WHVWHG�

127(6
• :KHQ�PHDVXULQJ�¥���G%P�DQG�EHORZ��XVH�WKH�DSSUR�

SULDWHG�SRZHU�VHQVRU�DV�GHVFULEHG�EHORZ�

)RU�DOO�PRGHOV�������$�WKUX������$��:KHQ�PHDVXU�
LQJ�SRZHU�OHYHOV�¥���G%P�DQG�EHORZ��FRQQHFW�WKH�DS�
SURSULDWH�ORZ�SRZHU�VHQVRU��0$����$�RU�0$����$�
WR�WKH�SRZHU�PHWHU��3HUIRUP�D�FDOLEUDWLRQ�DQG�VHW
WKH�&DO�)DFWRU�IRU�WKH����;;$�IUHTXHQF\�EHLQJ�PHDV�
XUHG�

)RU�PRGHOV������$�������$��DQG�����$�HTXLSSHG
ZLWK���Ω�VLJQDO�VRXUFH�RXWSXW��:KHQ�PHDVXULQJ
SRZHU�OHYHOV�¥���G%P�DQG�EHORZ��FRQQHFW�WKH
0$����$�ORZ�SRZHU�VHQVRU�WR�WKH�SRZHU�PHWHU��3HU�
IRUP�D�FDOLEUDWLRQ�DQG�VHW�WKH�&DO�)DFWRU�IRU�WKH
���;;$�IUHTXHQF\�EHLQJ�PHDVXUHG��8VH����0+]�DV
WKH�ORZHVW�IUHTXHQF\�ZKHQ�SHUIRUPLQJ�WKHVH�WHVWV�

• )RU�XQLWV�HTXLSSHG�ZLWK���Ω�VLJQDO�VRXUFH�RXWSXW�
PHDVXUHPHQW�EHORZ�¥���G%P�LV�QRW�SRVVLEOH�ZLWK
WKH�HTXLSPHQW�VSHFLILHG�

PERFORMANCE VERIFICATION OUTPUT POWER
PROCEDURES ACCURACY/FLATNESS TEST
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OUTPUT POWER PERFORMANCE VERIFICATION
ACCURACY/FLATNESS TEST PROCEDURES

Specification1 Units
Models

54107A 54109A 54111A

Output
Power

Internally Leveled, Maximum dBm +122 +122 +122

With Option 2, 2A, or 2B; 70 db Step Attenuator (10 dB
Steps) dBm +102 +102 +102

Power
Level

Accuracy

With Leveled Power dB ±1.03 ±1.03 ±1.03

With Option 2, 2A, or 2B; 70 db Step Attenuator (10 dB
Steps) Add dB ±1.03 ±1.03 ±1.53

Step Attenuator Accuracy, 
Between 10 dB Steps dB ±0.4 ±0.4 ±0.4

Leveled
Power 

Variation

With Frequency dB ±0.33 ±0.43 ±0.63

With Option 2, 2A, or 2B; 70 db Step Attenuator (10 dB
Steps) dB ±1.03 ±1.13 ±1.33

1, At maximum specified output power
2, For Option 4, 75W output, substract 2.0 dB
3, For Option 4, 75W output, add 0.2 dB

7DEOH����� 2XWSXW�3RZHU�6SHFLILFDWLRQV��5)�%DQG�0RGHOV

Specification1 Units
Models 541_ _

17A 19A 28A 30A 31A 36A 37A 47A 54A 61A 63A 69A 77A

Output
Power

Internally
Leveled,
Maximum

dBm +10 +10 +10 +10 +10 +7 +10 +10 +4 +4 +4 +4 +1

With Option 2,
2A, or 2B; 70
db Step
Attenuator (10
dB Steps)

dBm +7 +7 +7 +7 +7 +4 +7 +7 +1 +1 +1 +1 –2

Power
Level

Accuracy

With Leveled
Power dB ±1.0 ±1.0 ±1.0 ±1.0 ±1.0 ±1.0 ±1.0 ±1.0 ±1.0 ±1.0 ±1.0 ±1.0 ±1.0

With Option 2,
2A, or 2B; 70
db Step
Attenuator (10
dB Steps)

Add
dB ±1.5 ±1.5 ±1.5 ±1.5 ±1.5 ±3.0 ±1.9 ±1.9 ±3.0 ±3.0 ±3.0 ±3.0 ±4.0

Leveled
Power 

Variation

With Frequency dB ±0.5 ±0.5 ±0.4 ±0.5 ±0.4 ±1.0 ±0.5 ±0.75 ±2.0 ±2.0 ±2.0 ±2.0 ±3.0

With Option 2,
2A, or 2B; 70
db Step
Attenuator (10
dB Steps)

dB ±1.0 ±0.9 ±0.9 ±1.0 ±0.9 ±2.5 ±1.0 ±1.0 ±2.0 ±2.0 ±2.0 ±2.0 ±3.0

1, At maximum specified output power
2, For Option 4, 75W output, substract 2.0 dB
3, For Option 4, 75W output, add 0.2 dB

7DEOH����� 2XWSXW�3RZHU�6SHFLILFDWLRQV��0LFURZDYH�0RGHOV
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127(
)ODWQHVV�PHDVXUHPHQWV�IRU������$�WKURXJK������$�DW
ORZ�SRZHU�OHYHOV�DUH�PDGH�XVLQJ�D�GHWHFWRU�QRW�D�SRZHU
VHQVRU��7KHUHIRUH�D�QHZ�VHW�XS�DQG�PHDVXUHPHQW�SURFH�
GXUH�LV�UHTXLUHG�IRU�WKHVH�XQLWV�RQO\�DW�ORZ�SRZHU�OHY�
HOV��2QO\�GR�VWHSV����WR����IRU�WKHVH�PRGHOV��)RU�DOO
RWKHUV�JR�WR�SDUDJUDSK������6LJQDO�&KDQQHO�9HULILFDWLRQ�

6WHS���� 3UHVV�WKH�System Menu�NH\�DQG�VHOHFW�RESET�IURP�WKH�GLV�
SOD\HG�PHQX�

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

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

6WHS���� 8VLQJ�WKH�Menu�XS�GRZQ�DQG�Select�NH\V��FRQILJXUH�WKH
���;;$�IRU�D�SRZHU�PHDVXUHPHQW�XVLQJ�,QSXW�$�, DV�IRO�
ORZV�

&KRRVH�SELECT INPUT, IURP�WKH�&+$11(/�PHQX��EH�
ORZ���

&KRRVH NON-RATIO A, IURP�WKH�6(/(&7�,1387�PHQX

�EHORZ��

RESET MENU

RESET IS
CONFIGURED

TO KEEP:

CAL DATA

MARKERS

LIMITS

RESET

RESET TO
FACTORY
DEFAULTS

USE  ◆  THEN
PRESS SELECT

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

CHANNEL: 1
INPUT: A

TRANSMISSION

RETURN LOSS

SWR

POWER

DTF

VIEW CAL

SELECT INPUT

TRACE MEMORY

REF LINE

USE  ◆  THEN
PRESS SELECT

CHANNEL: 1
SELECT INPUT

NON-RATIO

A

B

R

RATIO:

A/R

B/R

USE  ◆  THEN
PRESS SELECT

PERFORMANCE VERIFICATION OUTPUT POWER
PROCEDURES ACCURACY/FLATNESS TEST
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6WHS���� 6HOHFW�POWER, ZKHQ�\RX�DUH�UHWXUQHG�WR�WKH�&+$11(/
PHQX.

6WHS���� 3UHVV�WKH�2XWSXW�3RZHU�NH\��DQG�VHW�SRZHU�OHYHO�DV�VKRZQ
EHORZ�

)RU������$�WKURXJK������$��¥���G%P�

)RU������$��¥���G%P�

6WHS���� 3UHVV�WKH�System Menu�NH\�DQG�VHOHFW�DATA POINTS IURP
WKH�GLVSOD\HG�PHQX��WRS�OHIW���

6WHS���� 6HOHFW�����IURP�WKH�FREQUENCY DATA POINTS�PHQX��ERW�
WRP�OHIW��

6WHS���� &RQQHFW�D�GHWHFWRU�IURP�WKH�5)�2XWSXW�FRQQHFWRU�WR�WKH
VLJQDO�FKDQQHO�$�FRQQHFWRU�

OUTPUT POWER PERFORMANCE VERIFICATION
ACCURACY/FLATNESS TEST PROCEDURES

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

FREQUENCY
DATA POINTS

51

101

201

401

USE  ◆  THEN
PRESS SELECT
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6WHS���� )RU�SRZHU�OHYHOV�RI�¥���G%P�RU�EHORZ�

3UHVV�WKH�Averaging�NH\�

6HOHFW����6:((36�IURP�WKH�GLVSOD\HG�PHQX��OHIW���XVLQJ
WKH�Menu XS�GRZQ�DQG�Select�NH\V��

3UHVV�Autoscale.

:DLW�IRU�WKH�DYHUDJLQJ�FRXQWHU�WR�UHDFK�����WKHQ�SUHVV
WKH�Cursor�DQG�Select�NH\V�

6HOHFW�237,216�IURP�WKH�GLVSOD\HG�PHQX��ERWWRP�OHIW��

6HOHFW�6($5&+�)25�0,1�0$;�IURP�WKH�HQVXLQJ
PHQX��EHORZ��

2EVHUYH�WKDW�WKH�UHVXOWV�RI�WKH�VHDUFK�DSSHDU�LQ�G%
6($5&+�DUHDU�RI�WKH�PHQX�DW�ERWWRP�OHIW��5HFRUG�WKLV
YDOXH�LQ�WKH�FROXPQ�ODEHOHG�§���;;$�&XUVRU�5HDGLQJ
G%P�¨�LQ�WKH�WHVW�UHFRUG��SDJH�������

9HULI\�WKDW�WKH�UHFRUGHG�YDOXH�IURP�WKH�DERYH�VWHS�LV
ZLWKLQ�WKH�OHYHOHG�§/HYHOHG�3RZHU�9DULDWLRQ¨�WROHUDQFH
VSHFLILHG�LQ�7DEOH�����

6WHS���� 3UHVV�WKH�2XWSXW�3RZHU�NH\�DQG�HQWHU�WKH�QH[W�SRZHU�OHYHO
YDOXH�IURP�WKH�WHVW�UHFRUG��

6WHS���� 5HSHDW�6WHS����

AVERAGING
CHANNEL 1

OFF

2 SWEEPS

4 SWEEPS

8 SWEEPS

16 SWEEPS

32 SWEEPS

64 SWEEPS

128 SWEEPS

256 SWEEPS

SET CHAN 2

COUPLE
CHANNELS

USE  ◆  THEN
PRESS SELECT

CHANNEL 1
MOVE CURSOR

TO

MAXIMUM

MINIMUM

NEXT MKR

ACTIVE MKR

dB SEARCH
X.XX dBr L

SETUP

OPTIONS

SET CHAN 2

USE  ◆  THEN
PRESS SELECT

CURSOR 
OPTIONS

CHANNEL 1

SEARCH FOR
MIN-MAX

XX.X dB L
FROM MAX

REPEAT SRCH
EACH SWEEP

MAIIN MENU

USE  ◆  THEN
PRESS SELECT

PERFORMANCE VERIFICATION OUTPUT POWER
PROCEDURES ACCURACY/FLATNESS TEST
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��� SIGNAL CHANNEL
VERIFICATION TESTS,
OVERVIEW

7KH�VLJQDO�FKDQQHO�YHULILFDWLRQ�LV�PDGH�XS�RI�WKUHH�VHSDUDWH�SURFH�
GXUHV��

7KH�ILUVW�SURFHGXUH��SDUDJUDSK������LV�D�'&�YROWDJH�FDOLEUDWLRQ
PHWKRG�WHVW�ZKHUH�D�NQRZQ�'&�YROWDJH�LV�LQMHFWHG�LQWR�WKH�LQSXW
RI�WKH����;;$�
7KH�VHFRQG�SURFHGXUH��SDUDJUDSK������LV�D����0+]�5)�YHULILFD�
WLRQ�WHVW�XVLQJ�WKH�$QULWVX�SRZHU�PHWHU����0+]���G%P�SRZHU�UHI�
HUHQFH�DV�D�VWDQGDUG�
7KH�WKLUG�SURFHGXUH��SDUDJUDSK������LV�D�PLG�EDQG�IUHTXHQF\�WHVW
WKDW�XVHV�D�NQRZQ�5)�LQSXW��7KLV�WHVW�LV�VXVFHSWLEOH�WR�YDULRXV
PHDVXUHPHQW�XQFHUWDLQWLHV��ZKLFK�DUH�H[SODLQHG�DW�WKH�EHJLQQLQJ
RI�WKH�SURFHGXUH�

SIGNAL CHANNEL PERFORMANCE VERIFICATION
VERIFICATION TESTS PROCEDURES
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��� SIGNAL CHANNEL
VERIFICATION, 
DC VOLTAGE METHOD

7KH�GF�YROWDJH�PHWKRG�XVHV�KLJKO\�DFFXUDWH�GF�YROWDJHV�WR�VLPXODWH�LQ�
SXW�5)�SRZHU�LQSXWV��7KLV�WHVW�LQWURGXFHV�WKH�IHZHVW�VRXUFH�HUURUV��$
������%;�DGDSWRU�FDEOH�LV�XVHG�WR�FRQQHFW�WKH�RXWSXW�RI�WKH�'&�9ROW�
DJH�&DOLEUDWRU�WR�WKH�LQSXW�RI�WKH����;;$��

(TXLSPHQW�5HTXLUHG

�)OXNH����$�'&�9ROWDJH�&DOLEUDWRU

�$15,768�������%;�$GDSWHU�&DEOH

%1&�IHPDOH�WR�EDQDQD�SOXJ�DGDSWHU

3URFHGXUH

6WHS��� 6HW�XS�WKH�HTXLSPHQW�DV�VKRZQ�LQ�)LJXUH������DQG�WXUQ�WKH
HTXLSPHQW�RQ�

6WHS��� 3UHVV�WKH�System Menu�NH\�DQG�VHOHFW�RESET IURP�WKH�GLV�
SOD\HG�PHQX��WRS�OHIW���XVLQJ�WKH�Menu�XS�GRZQ�DQG Select
NH\V��

6WHS��� )URP�WKH�RESET MENU��ERWWRP�OHIW��VHOHFW RESET TO
FACTORY DEFAULTS��

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

541XXA SCALAR MEASUREMENT SYSTEM

FLUKE 343A VOLTAGE CALIBRATOR

560 - 10BX
CABLE

)LJXUH����� 6LJQDO�&KDQQHO�9HULILFDWLRQ��'&�9ROWDJH�0HWKRG�7HVW�6HWXS

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED

TO KEEP:

CAL DATA

MARKERS

LIMITS

RESET

RESET TO
FACTORY
DEFAULTS

USE  ◆  THEN
PRESS SELECT

PERFORMANCE VERIFICATION SIGNAL CHANNEL VERIFICATION
PROCEDURES DC VOLTAGE METHOD
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6WHS��� 3UHVV�WKH�&KDQQHO���Menu�NH\�

6WHS��� 8VLQJ�WKH�Menu�XS�GRZQ�DQG�Select�NH\V��FRQILJXUH�WKH
���;;$�IRU�D�SRZHU�PHDVXUHPHQW�XVLQJ�,QSXW�$�, DV�IRO�
ORZV�

&KRRVH�SELECT INPUT, IURP�WKH�&+$11(/�PHQX��WRS
OHIW��

&KRRVH NON-RATIO A, IURP�WKH�6(/(&7�,1387�PHQX
�PLGGOH�OHIW��

6HOHFW�POWER, ZKHQ�\RX�DUH�UHWXUQHG�WR�WKH�&+$11(/
PHQX.

6WHS��� 7XUQ�WKH�GF�YROWDJH�FDOLEUDWRU�RXWSXW�WR�RII��

7KLV�FDOLEUDWRU�ZLOO�EH�XVHG�DV�D�]HUR�YROW�UHIHUHQFH�LQSXW�WR
WKH����;;$�

6WHS��� 3UHVV�WKH�Calibration�NH\�

6WHS��� 6HOHFW�DC CAL MENU, IURP�WKH�GLVSOD\HG�PHQX��ERWWRP
OHIW��

6WHS���� $OORZ�WKH����;;$�WR�VZHHS�IRU���VHFRQGV�

CHANNEL: 1
INPUT: A

TRANSMISSION

RETURN LOSS

SWR

POWER

DTF

VIEW CAL

SELECT INPUT

TRACE MEMORY

REF LINE

USE  ◆  THEN
PRESS SELECT

CHANNEL: 1
SELECT INPUT

NON-RATIO

A

B

R

RATIO:

A/R

B/R

USE  ◆  THEN
PRESS SELECT

CALIBRATION

START CAL

DETECTOR
OFFSETS

DC CAL MENU

PRESS CLEAR
TO RETURN TO
MEASUREMENT

MODE

USE  ◆  THEN
PRESS SELECT

SIGNAL CHANNEL VERIFICATION PERFORMANCE VERIFICATION
DC VOLTAGE METHOD PROCEDURES
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6WHS���� :LWK�WKH�SET DC CAL PHQX��OHIW��GLVSOD\HG���XVH�WKH�Menu
XS�GRZQ�NH\V�WR�KLJKOLJKW�21��WKHQ�SUHVV�WKH�6HOHFW�NH\�

6WHS���� 2EVHUYH�WKDW�WKH����;;$�GLVSOD\V�D�QRLVH�IORRU�RQ�&KDQQHO
��LQ�SRZHU�PRGH��EHORZ���DQG�WKDW�'&�&$/�LV�GLVSOD\HG�LQ
WKH�WRS�ULJKW�KDQG�FRUQHU�RI�WKH�VFUHHQ�GLVSOD\�

6WHS���� 6HW�WKH�GF�YROWDJH�FDOLEUDWRU�RXWSXW�WR�WKH�ILUVW�YDOXH�OLVWHG
LQ�WKH�DSSOLFDEOH�WHVW�UHFRUG��SDJHV������WKURXJK�������

6WHS���� 3UHVV�WKH�Cursor�On/Off NH\�WR�REWDLQ�D�FXUVRU�UHDGRXW�RQ
WKH����;;$�GLVSOD\��

6WHS���� 9HULI\�WKDW�WKH�FXUVRU�PHQX��ERWWRP�OHIW��UHDGRXW�YDOXH�LV
ZLWKLQ�WKH�WROHUDQFH�VSHFLILHG�LQ�WKH�WHVW�UHFRUG��5HFRUG�WKH
UHDGRXW�YDOXH�LQ�WKH�WDEOH�

6WHS���� 5HSHDW�VWHSV����DQG����IRU�WKH�UHPDLQLQJ�WZR�YROWDJH
YDOXHV�LQ�WKH�WHVW�UHFRUG�

6WHS���� 0RYH�WKH�GF�YROWDJH�FDOLEUDWRU�FRQQHFWLRQ�WR Input B

6WHS���� 5HSHDW�VWHSV���WKURXJK����IRU�VLJQDO�FKDQQHO�LQSXW�
NON-RATIO B.

6WHS���� 0RYH�WKH�GF�YROWDJH�FDOLEUDWRU�FRQQHFWLRQ�WR Input R,�LI
LQVWDOOHG�

6WHS���� 5HSHDW�VWHSV���WKURXJK����IRU�VLJQDO�FKDQQHO�LQSXW�
NON-RATIO R.

CURSOR

1: XX.XX dB

2: XX.XX dB

XX.XXXX GHz
(XX.XXXX GHz)

PRESS SELECT
FOR

CURSOR MENU

SET DC CAL

ON

OFF

PRESS ENTER
TO DISPLAY
LOG/TEMP

CORRECTION

USE  ◆  THEN
PRESS SELECT

DC CAL

SET DC CAL

ON
OFF

PRESS ENTER
TO DISPLAY
LOG/TEMP

CORRECTION

  

CENTER:   3.0000 GHz WIDTH:  0.000 GHz
200 MHz/DIV

401 pts LEVEL:  +7.0 dBm

1: TRANSMSSN (A)
2: OFF

  10.0 dB/DIV OFFSET  0.0 dB

USE    THEN
PRESS SELECT

PERFORMANCE VERIFICATION SIGNAL CHANNEL VERIFICATION
PROCEDURES DC VOLTAGE METHOD

541XXA MM 5-17



��� SIGNAL CHANNEL
VERIFICATION, 
50MHz ACCURACY TEST

7KLV�WHVW�FRQILUPV�WKH�SHUIRUPDQFH�RI�WKH����;;$�DW����0+]�XVLQJ�UHI�
HUHQFH�VLJQDOV�RI����G%P�DQG�¥���G%P��

127(
,I�WKH����;;$�EHLQJ�WHVWHG�LV�RQH�RI�WKH�PRGHOV�VKRZQ
LQ�WKH�WDEOH�DW�OHIW���VNLS�WKLV�WHVW�DQG�JR�GLUHFWO\�WR
SDUDJUDSK������0LG�%DQG�)UHTXHQF\�5)�7HVW��

7KH����0+]�FDOLEUDWLRQ�RXWSXW�RI�WKH�$QULWVX�SRZHU�PHWHU�LV�XVHG�DV
WKH���G%P�UHIHUHQFH�VLJQDO�IRU�WKLV�WHVW��7KLV�VDPH�UHIHUHQFH�VLJQDO�LV
XVHG�LQ�FRQMXQFWLRQ�ZLWK�WKH����G%�DWWHQXDWRU�IURP�WKH�$QULWVX
0$����$�SRZHU�VHQVRU�WR�SURGXFH�WKH�¥���G%P�UHIHUHQFH�VLJQDO��7KH
PHDVXUHPHQW�SHUIRUPDQFH�RI�WKH����;;$�DW����0+]�FDQ�WKXV�EH�FRQ�
ILUPHG�DW�WKHVH�WZR�OHYHOV�

'XULQJ�WKH�WHVW��WKH����;;$�LV�VHW�WR�WKH�'&�&$/�PRGH�WR�PHDVXUH�WKH
IL[HG�SRZHU�RXWSXW�RI�WKH�SRZHU�PHWHU��7KLV�PRGH�HQDEOHV�WKH����;;$
WR�PDNH�DFFXUDWH�SRZHU�PHDVXUHPHQWV�E\�GLVDEOLQJ�WKH�DXWR�]HUR�IXQF�
WLRQ�RI�HDFK�VLJQDO�FKDQQHO�

(TXLSPHQW�5HTXLUHG

$QULWVX�0/����$�3RZHU�0HWHU

$QULWVX�03��$����G%�$WWHQXDWRU

5)�'HWHFWRU��$15,768������1��%�IRU�DOO�PRGHOV�H[FHSW������$
5)�'HWHFWRU��$15,768������.���IRU������$

541XXA SCALAR MEASUREMENT SYSTEM

30 dB ATTENUATOR
ANRITSU MP47A

RF DETECTOR*

ANRITSU ML 4803A
POWER METER

*See Text

CAL OUTPUT

)LJXUH����� 6LJQDO�&KDQQHO�9HULILFDWLRQ�����0+]�$FFXUDF\�7HVW�6HWXS

SIGNAL CHANNEL VERIFICATION PERFORMANCE VERIFICATION
50MHz ACCURACY TEST PROCEDURES

For the below models do
not perform this test;
skip to paragraph 5-9.
 

54107A
54109A
54111A
54117A
54147A
54161A
54169A
54177A
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3URFHGXUH

6WHS��� 6HW�XS�WKH�HTXLSPHQW�DV�VKRZQ�LQ�)LJXUH������DQG�WXUQ�WKH
HTXLSPHQW�RQ�

6WHS��� Press the System Menu�NH\�DQG�VHOHFW�RESET IURP�WKH�GLV�
SOD\HG�PHQX��WRS�OHIW���XVLQJ�WKH�Menu�XS�GRZQ�DQG Select
NH\V��

6WHS��� )URP�WKH�RESET MENU��ERWWRP�OHIW��VHOHFW RESET TO FAC-
TORY DEFAULTS��

6WHS��� 7XUQ�&KDQQHO���RII�E\�SUHVVLQJ�WKH�&KDQQHO���Display
On/Off NH\�

6WHS��� 3UHVV�WKH�&KDQQHO���Menu�NH\�

6WHS��� 8VLQJ�WKH�Menu�XS�GRZQ�DQG�Select�NH\V��FRQILJXUH�WKH
���;;$�IRU�D�SRZHU�PHDVXUHPHQW�XVLQJ�,QSXW�$�, DV�IRO�
ORZV�

&KRRVH�SELECT INPUT, IURP�WKH�&+$11(/�PHQX��EH�
ORZ��

&KRRVH NON-RATIO A, IURP�WKH�6(�
/(&7�,1387�PHQX��EHORZ��

6HOHFW�POWER, ZKHQ�\RX�DUH�UHWXUQHG�WR�WKH�&+$11(/
PHQX��EHORZ��.

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED

TO KEEP:

CAL DATA

MARKERS

LIMITS

RESET

RESET TO
FACTORY
DEFAULTS

USE  ◆  THEN
PRESS SELECT

CHANNEL: 1
INPUT: A

TRANSMISSION

RETURN LOSS

SWR

POWER

DTF

VIEW CAL

SELECT INPUT

TRACE MEMORY

REF LINE

USE  ◆  THEN
PRESS SELECT

CHANNEL: 1
SELECT INPUT

NON-RATIO

A

B

R

RATIO:

A/R

B/R

USE  ◆  THEN
PRESS SELECT

PERFORMANCE VERIFICATION SIGNAL CHANNEL VERIFICATION
PROCEDURES 50MHz ACCURACY TEST
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6WHS��� &RQQHFW�WKH�5)�GHWHFWRU�WR�WKH����;;$�,QSXW�$�FRQQHFWRU
DQG�WR�WKH�SRZHU�PHWHU����0+]�UHIHUHQFH�VLJQDO�FRQQHFWRU
�&$/�287387��

6WHS��� �6ZLWFK�WKH�SRZHU�PHWHU�UHIHUHQFH�VLJQDO�RII�

6WHS��� 3UHVV�WKH�Calibration�NH\�

6WHS���� 6HOHFW�DC CAL MENU, IURP�WKH�GLVSOD\HG�PHQX��WRS�OHIW��

6WHS���� $OORZ�WKH����;;$�WR�VZHHS�IRU���VHFRQGV�

6WHS���� :LWK�WKH�SET DC CAL PHQX��PLGGOH�OHIW��GLVSOD\HG��XVH�WKH
Menu XS�GRZQ�NH\V�WR�KLJKOLJKW�21��WKHQ�SUHVV�WKH�6HOHFW
NH\�

6WHS���� 6ZLWFK�WKH�SRZHU�PHWHU����0+]�UHIHUHQFH�VLJQDO�21��

6WHS���� 3UHVV�WKH�Cursor�NH\�WR�REWDLQ�D�FXUVRU�PHQX�UHDGRXW��ERW�
WRP�OHIW��

6WHS���� 9HULI\�WKDW�WKH����;;$�FXUVRU�PHQX�UHDGLQJ�LV������G%P
±�����G%P��

6WHS���� 5HFRUG�WKH�UHDGLQJ�LQ�WKH�DSSOLFDEOH�WHVW�UHFRUG�RQ�SDJH���
����������RU������

6WHS���� 'LVFRQQHFW�WKH�GHWHFWRU�IURP�WKH�SRZHU�PHWHU�&$/�287�
387�FRQQHFWRU�

6WHS���� &RQQHFW�WKH����G%�DWWHQXDWRU�EHWZHHQ�WKH�GHWHFWRU�DQG�WKH
&$/�287387�FRQQHFWRU��

6WHS���� 9HULI\�WKDW�WKH����;;$�FXUVRU�PHQX�UHDGRXW�LV������
±�����G%P�

6WHS���� 5HFRUG�WKH�UHDGLQJ�LQ�WKH�DSSOLFDEOH�WHVW�UHFRUG�RU�SDJH���
�������RU������

6WHS���� 0RYH�WKH�GHWHFWRU�FRQQHFWLRQ�WR Input B

6WHS���� 5HSHDW�VWHSV���WKURXJK����IRU�VLJQDO�FKDQQHO�LQSXW�
NON-RATIO B.

6WHS���� 0RYH�WKH�GHWHFWRU�FRQQHFWLRQ�WR�Input R,�LI�LQVWDOOHG�

6WHS���� 5HSHDW�VWHSV���WKURXJK����IRU�VLJQDO�FKDQQHO�LQSXW�
NON-RATIO R.

CALIBRATION

START CAL

DETECTOR
OFFSETS

DC CAL MENU

PRESS CLEAR
TO RETURN TO
MEASUREMENT

MODE

USE  ◆  THEN
PRESS SELECT

SET DC CAL

ON

OFF

PRESS ENTER
TO DISPLAY
LOG/TEMP

CORRECTION

USE  ◆  THEN
PRESS SELECT

CURSOR

1: XX.XX dB

2: XX.XX dB

XX.XXXX GHz
(XX.XXXX GHz)

PRESS SELECT
FOR

CURSOR MENU

SIGNAL CHANNEL VERIFICATION PERFORMANCE VERIFICATION
50MHz ACCURACY TEST PROCEDURES
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��� SIGNAL CHANNEL
VERIFICATION, RF TEST

7KHVH�PHDVXUHPHQWV�FRQILUP�WKH�SRZHU�PHDVXUHPHQW�DFFXUDF\�RI�WKH
FRPSOHWH�V\VWHP��LQFOXGLQJ�HDFK�RI�WKH�DQDO\]HU�VLJQDO�FKDQQHO�LQSXWV�
7KH�WHVWV�DUH�SHUIRUPHG�DW�WZR�SRLQWV�LQ�WKH�G\QDPLF�UDQJH�RI�WKH�DQD�
O\]HUªV�VLJQDO�FKDQQHOV�DW�WKH�D�PLG�EDQG�IUHTXHQF\�IRU�WKH�SDUWLFXODU
���;;$�PRGHO��7KHVH�PHDVXUHPHQWV�KDYH�LQKHUHQW�LQDFFXUDFLHV�
ZKLFK�DUH�H[SODLQHG�EHORZ��7HVW�UHFRUGV�RQ�SDJHV�������������RU�����
FDQ�EH�FRSLHG�DQG�XVHG�WR�SURYLGH�D�WHVW�UHFRUGV�

'HWHFWRU�6RXUFH�0DWFK�,QWHUDFWLRQ�8QFHUWDLQW\

7KH�PLVPDWFK�EHWZHHQ�WKH�5)�VRXUFH�DQG�WKH�5)�GHWHFWRU�FRQWULEXWHV
D�SRVVLEOH�HUURU�VRXUFH�NQRZQ�DV�VRXUFH�PDWFK�XQFHUWDLQW\��7KLV�XQFHU�
WDLQW\�LV�GHSHQGHQW�RQ�WKH�UHWXUQ�ORVV�RI�WKH�GHWHFWRU��WKH�LQSXW�VRXUFH
LPSHGDQFH��DQG�WKH�SRZHU�OHYHO�PHDVXUHG��7KH�FKDUW�DW�WRS�OHIW�VKRZV
WKH�SRVVLEOH�PLVPDWFK�HUURU�UHODWHG�WR�WKH�UHWXUQ�ORVV�RI�WKH�GHWHFWRU
DQG�WKH�IUHTXHQF\�PHDVXUHG�

6RXUFH�+DUPRQLFV

,Q�WKH�OLQHDU�UDQJH�RI�WKH�5)�GHWHFWRU�EHWZHHQ�����G%P�DQG�¥���G%P�
KDUPRQLFV�RI�WKH����;;$�VRXUFH�FRQWULEXWH�WR�HUURUV�LQ�PHDVXUHPHQW�

6LJQDO�&KDQQHO�$FFXUDF\

7KH����;;$�VLJQDO�FKDQQHO�PHDVXUHPHQW�DFFXUDF\�YDULHV�ZLWK�LQSXW
VLJQDO�SRZHU��$V�WKH�SRZHU�OHYHO�EHLQJ�PHDVXUHG�GHFUHDVHV�WKH�HUURU�LQ�
FUHDVHV��DV�VKRZQ�LQ�WKH�FKDUW�DW�ERWWRP�OHIW�

'HWHFWRU�)UHTXHQF\�5HVSRQVH

7KH�IUHTXHQF\�UHVSRQVH�RI�WKH�������VHULHV�GHWHFWRU�LQWURGXFHV�D�SRVVL�
EOH�PHDVXUHPHQW�HUURU��7KLV�HUURU�KDV�EHHQ�FKDUDFWHUL]HG�DV�

±����G%�DW�����*+]�
±����G%�DW�����*+]�
±����G%�DW�������*+]���6�����±�����G%�DW���������.�����9$���
±����G%�DW�����*+]�
±����G%�DW�����*+]
±3 G%�DW�����*+]

(TXLSPHQW�5HTXLUHG

$QULWVX�0/����$�3RZHU�0HWHU�

$QULWVX�0$����$��SRZHU�VHQVRU�IRU�PRGHOV������$�������$��DQG
�����$�ZLWK���Ω�6LJQDO�6RXUFH�RXWSXW�

$QULWVX�0$����$��SRZHU�VHQVRU�DQG�-�����&RQYHUVLRQ�&RQQHFWRU
IRU�PRGHOV������$�������$��DQG������$�ZLWK���Ω�6LJQDO�6RXUFH�RXW�
SXW�
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PERFORMANCE VERIFICATION SIGNAL CHANNEL VERIFICATION
PROCEDURES RF TEST
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$QULWVX�0$����$�0$����$�SRZHU�VHQVRUV�IRU�PRGHOV������$
WKURXJK������$�DQG�PRGHO������$�WKURXJK���������6HH�3UHFLVLRQ
$GDSWHUV��EHORZ��

$QULWVX�0$����$�0$����$��SRZHU�VHQVRUV�
IRU�PRGHO������$�

5)�'HWHFWRU��$15,768��������1���IRU�PRGHOV������$�������$�
DQG������$�ZLWK���Ω�6LJQDO�6RXUFH�RXWSXW�

5)�'HWHFWRU��$15,768��������1���IRU�PRGHOV������$�������$�
DQG������$�ZLWK���Ω�6LJQDO�6RXUFH�RXWSXW�

5)�'HWHFWRU��$15,768������1��%�IRU�PRGHOV������$�WKURXJK
�����$�DQG������$�WKURXJK������$��

5)�'HWHFWRU��$15,768������.���IRU�PRGHO������$�

5)�'HWHFWRU��$15,768������9���IRU�PRGHO������$¥�����$�

���G%�6WHS�$WWHQXDWRU��+HZOHWW�3DFNDUG�0RGHO�����%�RU�����'
������WR������*+]����8VHG�RQO\�IRU����;;$ªV�QRW�HTXLSSHG�ZLWK
LQWHUQDO�DWWHQXDWRU��

3UHFLVLRQ�$GDSWHUV��8VH�3UHFLVLRQ�$GDSWHUV�WR�FRQYHUW�WKH�5)�RXWSXW
RQ������$�WKURXJK�������WR�1�IHPDOH��DV�IROORZV�

���591)����9�PDOH�WR�1�IHPDOH�FRQYHUWV�WKH�������9�&RQQHFWRU�RXW�
SXW�WR�1�IHPDOH��

���5.1)�����.�PDOH�WR�1�)HPDOH�FRQYHUWV�WKH�������WKURXJK
�����$�.�&RQQHFWRU�RXWSXW�WR�1�IHPDOH��

3URFHGXUH

6WHS��� &DOLEUDWH�WKH�SRZHU�PHWHU�KLJK�SRZHU�VHQVRU�XVLQJ�WKH��SUR�
FHGXUH�GHVFULEHG�EHORZ�

)RU������$�WKUX������$��

&RQQHFW�WKH�0$����$�RU�0$����$��DV�DSSURSULDWH��WR
WKH�SRZHU�PHWHU��

3HUIRUP�D�FDOLEUDWLRQ�DV�LQVWUXFWHG�LQ�WKH�$QULWVX
0/����$�RSHUDWLRQV�DQG�VHUYLFH�PDQXDO��

'R�127�FRQQHFW�WKH�SRZHU�VHQVRU�WR�WKH����;;$�RF
Output�FRQQHFWRU�\HW�

SIGNAL CHANNEL VERIFICATION PERFORMANCE VERIFICATION
RF TEST PROCEDURES
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)RU������$�������$��DQG������$�PRGHOV�

)RU�XQLWV�HTXLSSHG�ZLWK�D���Ω�VLJQDO�VRXUFH�RXWSXW�
FRQQHFW�WKH�0$����$�SRZHU�VHQVRU�WR�WKH�SRZHU�PH�
WHU��

)RU�XQLWV�HTXLSSHG�ZLWK�D���Ω�VLJQDO�VRXUFH�RXWSXW�
FRQQHFW�WKH�0$����$�SRZHU�VHQVRU��LQ�FRQMXQFWLRQ
ZLWK�WKH�-�����&RQYHUVLRQ�&RQQHFWRU��WR�WKH�SRZHU
PHWHU��VHH�)LJXUH�������

3HUIRUP�D�FDOLEUDWLRQ�DV�LQVWUXFWHG�LQ�WKH�$QULWVX
0/����$�RSHUDWLRQV�DQG�VHUYLFH�PDQXDO��

'R�127�FRQQHFW�WKH�SRZHU�VHQVRU�WR�WKH����;;$
RF Output�FRQQHFWRU�\HW�

6WHS��� 6HW�XS�WKH�HTXLSPHQW�DV�VKRZQ�LQ�)LJXUH������DQG�WXUQ�WKH
HTXLSPHQW�RQ��

541XXA SCALAR MEASUREMENT SYSTEM

STEP ATTENUATOR
(if required)*

POWER SENSOR *

POWER SENSOR *

ANRITSU ML 4803A
POWER METER

RF OUTPUT

*See Text

J0365 CONVERSION 
CONNECTOR FOR 541XXA's 
WITH 75-OHM OUTPUTS

NOTE
For 54154A-54177A, use
adapters to convert output
connector to N female

)LJXUH����� 6LJQDO�&KDQQHO�9HULILFDWLRQ��5)�7HVW�6HWXS

PERFORMANCE VERIFICATION SIGNAL CHANNEL VERIFICATION
PROCEDURES RF TEST
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6WHS��� 6HOHFW�RESET IURP�WKH�GLVSOD\HG�PHQX��WRS�OHIW���XVLQJ�WKH
Menu�XS�GRZQ�DQG Select�NH\V��

6WHS��� )URP�WKH�RESET MENU��PLGGOH�OHIW��VHOHFW RESET TO FAC-
TORY DEFAULTS��

6WHS��� 3UHVV�WKH�Frequency�NH\�WR�GLVSOD\�WKH�&(17(5�:,'7+
PHQX��ERWWRP�OHIW��

6WHS��� 6HW�WKH�:,'7+�WR��������*+]��RU�0+]��GHSHQGLQJ�RQ
PRGHO���

6WHS��� 6HW�WKH�&(17(5�IUHTXHQF\�WR�WKH�DSSOLFDEOH�WHVW�IUHTXHQF\
����0+]�RU�PLG�UDQJH��IRU�WKH�PRGHO�XQGHU�WHVW��SHU�WKH
WHVW�UHFRUG�RQ�SDJH�������������RU������

6WHS��� 3UHVV�WKH�Output Power�NH\�

6WHS��� �6HW�WKH�SRZHU�OHYHO�WR�WKH�DSSOLFDEOH�KLJK�WHVW�SRZHU�OHYHO
���RU����G%P��IRU�WKH�PRGHO�XQGHU�WHVW��SHU�7DEOH������SDJH
�������

6WHS���� 7XUQ�ERWK�PHDVXUHPHQW�FKDQQHOV�RII�XVLQJ�WKH�Display
On/Off�NH\V�

6WHS���� 3UHVV�WKH�System Menu�NH\�DQG�VHOHFW�DATA POINTS IURP
WKH�GLVSOD\HG�PHQX��EHORZ���

6WHS���� 6HOHFW�����IURP�WKH�FREQUENCY DATA POINTS�PHQX��EH�
ORZ��

SIGNAL CHANNEL VERIFICATION PERFORMANCE VERIFICATION
RF TEST PROCEDURES

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED

TO KEEP:

CAL DATA

MARKERS

LIMITS

RESET

RESET TO
FACTORY
DEFAULTS

USE  ◆  THEN
PRESS SELECT

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

FREQUENCY
DATA POINTS

51

101

201

401

USE  ◆  THEN
PRESS SELECTFREQUENCY

 MENU

CENTER
XX.XXXX GHz:

WIDTH
00.0000 GHz

PRESS SELECT
FOR

START/STOP
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Model Test 
Frequency*

Test 
Power
(dBm)

Uncertainty (dB)
Max. Allowable Signal
Channel Error (dB)#Channel Accuracy

@ Test Power
Detector Frequency

 Response (dB)**

54107A
54109A
54111A
(50Ω)

50 MHz

2 0.24

0.2

0.312

–48 or –50 0.9 0.943

54107A
54109A
54111A
(75Ω) 

50 MHz

10 0.2 0.2 0.283

–20 0.32 0.377

54117A
54147A
54161A
54169A
54177A

50 MHz
2 0.24

0.5
0.555

–48 or –50 0.9 0.943

54119A
4 GHz 2 0.24

0.5
0.555

–48 or –50 0.9 0.943

54128A
10 GHz 2 0.24

0.5
0.555

–48 or –50 0.9 0.943

54130A
16 GHz 2 0.24

0.5
0.555

–48 or –50 0.9 0.943

54131A
13 GHz 2 0.24

0.5
0.555

–48 or –50 0.9 0.943

54136A
21.75 GHz 2 0.24

2.0
2.014

–48 or –50 0.9 2.193

54137A
11 GHz 2 0.24

0.5
0.555

–48 or –50 0.9 0.943

54154A
2 GHz 2 0.24

2.0
0.555

–48 or –50 0.9 0.943

54163A
2 GHz 2 0.24

2.0
0.555

–48 or –50 0.9 0.943

*    Test frequency is 50 MHz for models having a 1 MHz or 10 MHz low-end frequency; it is the mid-range frequency for all other models.

**  5400-71XXX RF Detector is used for 54107A, 54109A, and 54111A. The 560-7XXX Detector is used for all other models.

#   Signal Channel Error is calculated using a Root-Sum-Sum method. The formula is

Signal Channel Accuracy = √(Channel Accuracy) 2 + (Detector Frequency Response) 2

7DEOH����� 0D[LPXP�$OORZDEOH�6LJQDO�&KDQQHO�8QFHUWDLQW\�9DOXHV

PERFORMANCE VERIFICATION SIGNAL CHANNEL VERIFICATION
PROCEDURES RF TEST
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6WHS���� &RQQHFW�WKH�SRZHU�VHQVRU�WR�WKH����;;$�RF Output
FRQQHFWRU��

127(
(QVXUH�WKDW�WKH�SRZHU�PHWHU�&DO�)DFWRU�LV�VHW�FRUUHFWO\
IRU�WKH�IUHTXHQF\�XQGHU�WHVW�

6WHS���� 5HFRUG�WKH�3RZHU�0HWHU�5HDGLQJ�DW�����G%P�RU����G%P��DV
DSSOLFDEOH��LQ�WKH�DSSURSULDWH�FROXPQ�RI�WKH�WHVW�UHFRUG�

6WHS���� 'LVFRQQHFW�WKH�SRZHU�VHQVRU�IURP�WKH����;;$�

6WHS���� &RQQHFW�WKH�DSSURSULDWH�5)�GHWHFWRU�IRU�WKH����;;$�PRGHO
EHLQJ�WHVWHG�EHWZHHQ�WKH����;;$�A Input�DQG�the RF Output
FRQQHFWRU���6HH�WR�)LJXUH�����DQG�§(TXLSPHQW�5HTXLUHG�¨
SDJHV������DQG�������

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

6WHS���� &KRRVH�SELECT INPUT, IURP�WKH�&+$11(/�PHQX��WRS
OHIW���XVLQJ�WKH�Menu XS�GRZQ�DQG�Select�NH\V�

6WHS���� &KRRVH NON-RATIO A, IURP�WKH�6(/(&7�,1387�PHQX
�PLGGOH�OHIW��

6WHS���� 6HOHFW�POWER, ZKHQ�\RX�DUH�UHWXUQHG�WR�WKH�&+$11(/
PHQX.

6WHS���� 3UHVV�WKH�Cursor�NH\�WR�REWDLQ�D�FXUVRU�PHQX�UHDGRXW��ERW�
WRP�OHIW��

6WHS���� 5HFRUG�WKH����;;$�&XUVRU�5HDGLQJ�DW�����G%P�RU����G%P
�DV�DSSOLFDEOH��LQ�WKH�VSDFH�SURYLGHG�LQ�WKH�WHVW�UHFRUG�

127(
7KH�GLIIHUHQFH�EHWZHHQ�WKH�SRZHU�PHWHU�UHDGLQJ�WDNHQ
LQ�6WHS����DQG�WKH�FXUVRU�UHDGLQJ�LV�WKH����;;$�6LJQDO
&KDQQHO�(UURU�

6WHS���� 5HFRUG�WKH�GLIIHUHQFH�YDOXH��DV�H[SODLQHG�DERYH��IRU����
G%P�RU����G%P��DV�DSSOLFDEOH��LQ�WKH�FROXPQ�KHDGHG
§���;;$�6LJQDO�&KDQQHO�(UURU�¨�RQ�SDJH�������������RU�����
RI�WKH�WHVW�UHFRUG�

6WHS���� 9HULI\�WKDW�WKH�HUURU�GRHV�QRW�H[FHHG�WKH�PD[LPXP�DOORZ�
DEOH�VLJQDO�FKDQQHO�HUURU��DV�LQGLFDWHG�LQ�7DEOH������SDJH���
����

6WHS���� 0RYH�WKH�SRZHU�VHQVRU�FRQQHFWLRQ�WR Input B�

CHANNEL: 1
INPUT: A

TRANSMISSION

RETURN LOSS

SWR

POWER

DTF

VIEW CAL

SELECT INPUT

TRACE MEMORY

REF LINE

USE  ◆  THEN
PRESS SELECT

CHANNEL: 1
SELECT INPUT

NON-RATIO

A

B

R

RATIO:

A/R

B/R

USE  ◆  THEN
PRESS SELECT

CURSOR

1: XX.XX dB

2: XX.XX dB

XX.XXXX GHz
(XX.XXXX GHz)

PRESS SELECT
FOR

CURSOR MENU

SIGNAL CHANNEL VERIFICATION PERFORMANCE VERIFICATION
RF TEST PROCEDURES
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6WHS���� 5HSHDW�VWHSV����WKURXJK����IRU�VLJQDO�FKDQQHO�LQSXW�
NON-RATIO B.

6WHS���� 0RYH�WKH�SRZHU�VHQVRU�FRQQHFWLRQ�WR Input R

6WHS���� 5HSHDW�VWHSV����WKURXJK����IRU�VLJQDO�FKDQQHO�LQSXW�
NON-RATIO R, LI�DSSOLFDEOH�

6WHS���� 6ZLWFK�RII�PHDVXUHPHQW�&KDQQHO���XVLQJ�WKH�Display On/Off
NH\�

6WHS���� &DOLEUDWH�WKH�SRZHU�PHWHU�ORZ�SRZHU�VHQVRU�XVLQJ�WKH�SUR�
FHGXUH�GHVFULEHG�EHORZ�

)RU�PRGHOV�HTXLSSHG�ZLWK�D���Ω�VLJQDO�VRXUFH�RXWSXW��LQ�
FOXGLQJ�PRGHOV������$�������$��DQG������$���

&RQQHFW�WKH�0$����$��WR�WKH�SRZHU�PHWHU�

3HUIRUP�D�FDOLEUDWLRQ�DV�LQVWUXFWHG�LQ�WKH�$QULWVX
0/����$�RSHUDWLRQV�DQG�VHUYLFH�PDQXDO��

)RU������$�������$��DQG������$�ZLWK���Ω�VLJQDO
VRXUFH�RXWSXW��UHSHDW�VWHS���WR�����+RZHYHU��UHFRUG
SRZHU�PHWHU�UHDGLQJ�DW�����G%P�RU�¥���G%P�LQ�DSSUR�
SULDWH�FROXPQ�RI�WHVW�UHFRUG�

)RU�PRGHO������$��

&RQQHFW�WKH�0$����$�WR�WKH�SRZHU�PHWHU��

3HUIRUP�D�FDOLEUDWLRQ�DV�LQVWUXFWHG�LQ�WKH�$QULWVX
0/����$�RSHUDWLRQV�DQG�VHUYLFH�PDQXDO�

6WHS���� ,I�LQWHUQDO�VWHS�DWWHQXDWRU�LV�QRW�LQVWDOOHG��FRQQHFW�WKH�H[WHU�
QDO�VWHS�DWWHQXDWRU�WR�WKH����;;$�RF Output�FRQQHFWRU�DQG
VHW�LW�IRU����G%�DWWHQXDWLRQ���6HH�)LJXUH�����DQG�§5HTXLUHG
(TXLSPHQW��SDJH������DQG��������6NLS�WR�VWHS����

)RU������$�������$��RU������$��VHW�5)�2XWSXW�SRZHU�WR
����G%P�DQG�VHW�WKH�H[WHUQDO�VWHS�DWWHQXDWRU�IRU����G%�DW�
WHQXDWLRQ�

6WHS���� ,I�LQWHUQDO�VWHS�DWWHQXDWRU�LV�LQVWDOOHG��SUHVV�2XWSXW�3RZHU
NH\�VHW�WKH�SRZHU�OHYHO�WR�¥���G%P�

6WHS���� &RQQHFW�WKH�SRZHU�VHQVRU�WR�WKH�DSSOLFDEOH�5)�2XWSXW�FRQ�
QHFWRU��DWWHQXDWRU�RU����;;$�IURQW�SDQHO��

PERFORMANCE VERIFICATION SIGNAL CHANNEL VERIFICATION
PROCEDURES RF TEST
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6WHS���� 3UHVV�WKH����;;$�RF On/Off�NH\�WR�WXUQ�WKH�5)�SRZHU
RXWSXW�RII��

6WHS���� =HUR�VHW�WKH�SRZHU�PHWHU��

6WHS���� 3UHVV�WKH����;;$�RF On/Off�NH\�WR�2Q��

6WHS���� 5HFRUG�WKH�SRZHU�PHWHU�UHDGLQJ�DW�¥���G%P�RU�¥���G%P��DV
DSSOLFDEOH��LQ�WKH�FROXPQ�ODEHOHG�§3RZHU�0HWHU�5HDGLQJ
G%P�¨�

6WHS���� 'LVFRQQHFW�WKH�SRZHU�VHQVRU�IURP�WKH����;;$�

6WHS���� &RQQHFW�WKH�5)�GHWHFWRU�EHWZHHQ�WKH����;;$�Input A�FRQ�
QHFWRU�DQG�WKH�RXWSXW�RI�WKH�VWHS�DWWHQXDWRU��

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

6WHS���� 8VLQJ�WKH�Menu�XS�GRZQ�DQG�Select�NH\V��FRQILJXUH�WKH
���;;$�IRU�D�SRZHU�PHDVXUHPHQW�XVLQJ�,QSXW�$�, DV�IRO�
ORZV�

&KRRVH�SELECT INPUT, IURP�WKH�&+$11(/�PHQX��WRS
OHIW��

&KRRVH NON-RATIO A, IURP�WKH�6(/(&7�,1387�PHQX
�PLGGOH�OHIW��

6HOHFW�POWER, ZKHQ�\RX�DUH�UHWXUQHG�WR�WKH�&+$11(/
PHQX.

6WHS���� 3UHVV�WKH�Averaging�NH\�

6WHS���� 6HOHFW�����6:((36�IURP�WKH�GLVSOD\HG�PHQX��QH[W�SDJH��
XVLQJ�WKH�Menu XS�GRZQ�DQG�Select�NH\V��

6WHS���� :DLW�IRU�WKH�DYHUDJLQJ�FRXQWHU�WR�UHDFK������WKHQ�SUHVV�WKH
Cursor�NH\�WR�REWDLQ�D�FXUVRU�PHQX�UHDGRXW��ERWWRP�OHIW��

6WHS���� 5HFRUG�WKH�FXUVRU�YDOXH�DW�¥���RU�¥���G%P��DV�DSSOLFDEOH�
LQ�WKH�FROXPQ�ODEHOHG�§���;;$�&XUVRU�5HDGLQJ�G%P�¨�LQ
WKH�WHVW�UHFRUG�

127(
7KH�GLIIHUHQFH�EHWZHHQ�WKH�SRZHU�PHWHU�UHDGLQJ�WDNHQ
LQ�6WHS����DQG�WKH�FXUVRU�UHDGLQJ�LV�WKH�6LJQDO�&KDQQHO
(UURU�

SIGNAL CHANNEL VERIFICATION PERFORMANCE VERIFICATION
RF TEST PROCEDURES

CHANNEL: 1
INPUT: A

TRANSMISSION

RETURN LOSS

SWR

POWER

DTF

VIEW CAL

SELECT INPUT

TRACE MEMORY

REF LINE

USE  ◆  THEN
PRESS SELECT

CHANNEL: 1
SELECT INPUT

NON-RATIO

A

B

R

RATIO:

A/R

B/R

USE  ◆  THEN
PRESS SELECT

CURSOR

1: XX.XX dB

2: XX.XX dB

XX.XXXX GHz
(XX.XXXX GHz)

PRESS SELECT
FOR

CURSOR MENU

5-28 541XXA MM



6WHS���� 9HULI\�WKDW�WKH����;;$�FXUVRU�PHQX��OHIW��UHDGLQJ�LV�OHVV
WKDQ�WKH�FDOFXODWHG�PD[LPXP�DOORZDEOH�HUURU��DV�LQGLFDWHG
LQ�WKH�WHVW�UHFRUG�

6WHS���� 0RYH�WKH�SRZHU�VHQVRU�FRQQHFWLRQ�WR Input B�

6WHS���� 5HSHDW�VWHSV����WKURXJK����IRU�VLJQDO�FKDQQHO�LQSXW�
NON-RATIO B.

6WHS���� 0RYH�WKH�SRZHU�VHQVRU�FRQQHFWLRQ�WR Input R��LI�DSSOLFDEOH�
DQG�UHSHDW�VWHSV����WKURXJK����IRU�VLJQDO�FKDQQHO�LQSXW�
NON-RATIO R. 

PERFORMANCE VERIFICATION SIGNAL CHANNEL VERIFICATION
PROCEDURES RF TEST

AVERAGING
CHANNEL 1

OFF

2 SWEEPS

4 SWEEPS

8 SWEEPS

16 SWEEPS

32 SWEEPS

64 SWEEPS

128 SWEEPS

256 SWEEPS

SET CHAN 2

COUPLE
CHANNELS

USE  ◆  THEN
PRESS SELECT

541XXA MM 5-29



���� RESIDUAL FM TEST 7KLV�WHVW�YHULILHV�WKDW�WKH�UHVLGXDO�)0�RI�WKH����;;$�VLJQDO�VRXUFH�LV
ZLWKLQ�VSHFLILHG�OLPLWV�

7KH�UHVLGXDO�)0�PHDVXUHPHQW�LV�PDGH�DW�WKH�KLJKHVW�VLJQDO�VRXUFH
RXWSXW�IUHTXHQF\�IRU�WKH�SDUWLFXODU����;;$�PRGHO��DV�WKLV�LV�WKH�IUH�
TXHQF\�DW�ZKLFK�WKH�UHVLGXDO�)0�LV�PD[LPXP��7KH�$QULWVX�06����
VSHFWUXP�DQDO\]HU�LV�XVHG�WR�GRZQ�FRQYHUW�WKH����;;$�VLJQDO�VRXUFH
RXWSXW�VR�WKDW�WKH�0DUFRQL�7)�����0RGXODWLRQ�PHWHU�FDQ�EH�XVHG�WR
PHDVXUH�WKH�)0�SURGXFWV�

(TXLSPHQW�5HTXLUHG

$QULWVX�06�����6SHFWUXP�$QDO\]HU�

$QULWVX�06���%�0RGXODWLRQ�0HWHU�

3URFHGXUH

6WHS��� 6HW�XS�WKH�HTXLSPHQW�DV�VKRZQ�LQ�)LJXUH������DQG�WXUQ�WKH
HTXLSPHQW�RQ�

6WHS��� 3UHVV�WKH�System Menu�NH\�DQG�VHOHFW�RESET IURP�WKH�GLV�
SOD\HG�PHQX��WRS�OHIW���XVLQJ�WKH�Menu�XS�GRZQ�DQG Select
NH\V��

6WHS��� )URP�WKH�RESET MENU��ERWWRP�OHIW���VHOHFW RESET TO
FACTORY DEFAULTS��

6WHS��� 7XUQ�ERWK�PHDVXUHPHQW�FKDQQHOV�RII�XVLQJ�WKH�Display
On/Off keys. 

541XXA SCALAR MEASUREMENT SYSTEM MODULATION METER

RF IN

RF OUT

RF INPUT

IF OUT

ANRITSU MS 2802A
SPECTRUM ANALYZER

)LJXUH����� 7HVW�6HWXS�IRU�&:�)UHTXHQF\�$FFXUDF\�7HVW

RESIDUAL PERFORMANCE VERIFICATION
FM TEST PROCEDURES

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED

TO KEEP:

CAL DATA

MARKERS

LIMITS

RESET

RESET TO
FACTORY
DEFAULTS

USE  ◆  THEN
PRESS SELECT
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6WHS��� 3UHVV�WKH�Output Power�NH\�DQG�VHW�WKH�SRZHU�DV�VKRZQ�EH�
ORZ�

)RU�DOO������$�WKURXJK������$��WR������G%P�

)RU�DOO�RWKHUV��WR������G%P�����G%P�IRU�XQLWV�ZLWKRXW�DQ
LQWHUQDO�VWHS�DWWHQXDWRU

6WHS��� 3UHVV�WKH�Frequency�NH\�

6WHS��� 8VLQJ�WKH�0HQX�XS�GRZQ�NH\V�

)RU������$�WKURXJK������$��VHW�WKH�&(17(5�IUHTXHQF\
WR�������*+]�DQG�WKH�:,'7+�WR���0+]�

)RU�DOO�RWKHU�PRGHOV��VHW�WKH�START IUHTXHQF\�WR�WKH
VDPH�YDOXH�DV�WKH�STOP�IUHTXHQF\�RQ�WKH�GLVSOD\HG
PHQX��WRS�OHIW���

6WHS��� 7XQH�WKH�VSHFWUXP�DQDO\]HU�WR�FHQWHU�WKH����;;$�RXWSXW
VLJQDO�DW�WKH�FHQWHU�IUHTXHQF\�JUDWLFXOH�OLQH�

6WHS��� $GMXVW�WKH�VSHFWUXP�DQDO\]HU�UHIHUHQFH�OHYHO�WR�SODFH�WKH
WRS�RI�WKH�ZDYHIRUP�RQ�WKH�UHIHUHQFH�OHYHO�JUDWLFXOH�OLQH�

6WHS���� 6HW�WKH�VSHFWUXP�DQDO\]HU�IUHTXHQF\�VSDQ�GLY�WR�����N+]�
7KH�VSHFWUXP�DQDO\]HU�GLVSOD\�VKRXOG�UHVHPEOH�WKH�ZDYH�
IRUP�VKRZQ�DW�ERWWRP�OHIW�

6WHS���� 1RZ�VHW�WKH�IUHTXHQF\�VSDQ�GLY�WR����P6��]HUR�VSDQ���

6WHS���� 5HDGMXVW�WKH�WXQLQJ�FRQWURO�WR�SODFH�WKH�WUDFH�RQ�WKH�UHIHU�
HQFH�OHYHO�JUDWLFXOH��DV�QHFHVVDU\�

6WHS���� 9LHZ�WKH�PRGXODWLRQ�PHWHU�DQG�HQVXUH�WKDW�WKH�HIGH�DQG
LOW�LQGLFDWRUV�DUH�RII��

6WHS���� 5HDG�WKH�IUHTXHQF\�GHYLDWLRQ�PHWHU�DQG�YHULI\�WKDW�WKH
YDOXH�LV�OHVV�WKDQ����N+]��SHDN��IRU������$������N+]�SHDN��

6WHS���� ,I�WKH�XQLW�LV�D������$�������$�������$�������$��RU
�����$��SHUIRUP�WKH�IROORZLQJ�VWHSV��RWKHUZLVH�JR�WR�SDUD�
JUDSK������§6RXUFH�2XWSXW�6LJQDO�7HVW�¨

3UHVV�WKH����;;$�Frequency�NH\��

PERFORMANCE VERIFICATION RESIDUAL
PROCEDURES FM TEST

10 dB/DIVISION

   0

-10

-20

-30

-40

-50

FREQUENCY
 MENU

START
XX.XXXX GHz:

STOP
00.0000 GHz

PRESS SELECT
FOR

CENTER/WIDTH
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3UHVV�WKH�6HOHFW�NH\�WR�GLVSOD\�WKH�&HQWHU�:LGWK�PHQX
�WRS�OHIW�

6HW�WKH�&(17(5�IUHTXHQF\�WR��������*+]��WKXV�VHWWLQJ
WKH�XQLW�LQ�WKH�ORZ�IUHTXHQF\�EDQG��7KHQ�UHSHDW�VWHSV��
WKURXJK����

FREQUENCY
 MENU

CENTER
01.9000 GHz:

WIDTH
00.0000 GHz

PRESS SELECT
FOR

START/STOP

RESIDUAL PERFORMANCE VERIFICATION
FM TEST PROCEDURES
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���� SOURCE OUTPUT
SIGNAL PURITY TESTS

7KLV�WHVW�YHULILHV�WKDW�WKH�KDUPRQLF�DQG�QRQ�KDUPRQLF��VSXULRXV��VLJ�
QDOV�IURP�WKH����;;$�VLJQDO�VRXUFH�DUH�ZLWKLQ�WKH�VSHFLILHG�OLPLWV��

(TXLSPHQW�5HTXLUHG

$QULWVX�06�����6SHFWUXP�$QDO\]HU

3URFHGXUH�

6WHS��� 6HW�XS�WKH�HTXLSPHQW�DV�VKRZQ�LQ�)LJXUH������DQG�WXUQ�WKH
HTXLSPHQW�RQ�

6WHS��� 3UHVV�WKH�System Menu�NH\�DQG�VHOHFW�RESET IURP�WKH�GLV�
SOD\HG�PHQX��WRS�OHIW���XVLQJ�WKH�Menu�XS�GRZQ�DQG Select
NH\V��

6WHS��� )URP�WKH�RESET MENU��ERWWRP�OHIW���VHOHFW RESET TO
FACTORY DEFAULTS��

541XXA SCALAR MEASUREMENT SYSTEM

ANRITSU MS 2802A
SPECTRUM ANALYZER

RF OUT

RF IN

)LJXUH����� 6RXUFH�2XWSXW�6LJQDO�3XULW\�7HVW�6HWXS

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED

TO KEEP:

CAL DATA

MARKERS

LIMITS

RESET

RESET TO
FACTORY
DEFAULTS

USE  ◆  THEN
PRESS SELECT

PERFORMANCE VERIFICATION SOURCE OUTPUT
PROCEDURES SIGNAL PURITY TESTS
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6WHS��� 7XUQ�ERWK�PHDVXUHPHQW�FKDQQHOV�RII�XVLQJ�WKH�Display
On/Off�NH\V��

6WHS��� 3UHVV�WKH�Output Power�NH\�DQG�VHW�WKH�SRZHU�WR������G%P
����G%P�IRU�XQLWV�ZLWKRXW�DQ�LQWHUQDO�VWHS�DWWHQXDWRU��
3RZHU�OHYHO�LV�VKRZQ�DV�ERWWRP�RI�GLVSOD\�

6WHS��� 3UHVV�WKH�Frequency�NH\�DQG�WKHQ�SUHVV�the Select key to dis-
play the Center/Width menu (left).

6WHS��� 6HW�WKH�:,'7+�YDOXH�WR��������*+]��RU�0+]��GHSHQGLQJ
RQ�PRGHO���

6WHS��� 6HW�WKH�CENTER IUHTXHQF\�WR�WKH�PLQLPXP�YDOXH�DOORZHG

8VH�WKH�GDWD�HQWU\�NQRE�RU�HQWHU�WKH�YDOXH�IURP�WKH�NH\SDG�

6WHS��� $GMXVW�WKH�VSHFWUXP�DQDO\]HU�IUHTXHQF\�VSDQ�GLY�DQG�UHVR�
OXWLRQ�EDQGZLGWK�FRQWUROV�WR�YLHZ�WKH����;;$�RXWSXW�VLJQDO�

6WHS���� $GMXVW�WKH�UHIHUHQFH�OHYHO�FRQWURO�IRU���G%�'LYLVLRQ�

6WHS���� :KLOH�PRQLWRULQJ�WKH�VSHFWUXP�DQDO\]HU�GLVSOD\��XVH�WKH
'DWD�(QWU\�NQRE�WR�VORZO\�LQFUHDVH�WKH����;;$�IUHTXHQF\
WKURXJKRXW�LWV�UDQJH��

6WHS���� 9HULI\�WKDW�WKH�KDUPRQLFV�DQG�QRQKDUPRQLFV�DUH�ZLWKLQ�WKH
VSHFLILHG�OLPLWV�VKRZQ�EHORZ�

Model
541XXA Output 

Frequency 
Harmonics 
(@50Ω load) Non-Harmonics

54107A, 54109A
54111A

≤3 GHz 40 dBc 60 dBc

54117A <2 GHz
≥2 GHz

40 dBc
50 dBc

50 dBc
60 dBc

54119A thru
54136A

All 50 dBc 60 dBc

All others <2 GHz
2 to 20 GHz

≥20 GHz

40 dBc
60 dBc
42 dBc

50 dBc
50 dBc
50 dBc

���� TEST RECORD 
FORMS

6DPSOH�WHVW�UHFRUG�IRUPV�DUH�SURYLGHG�LQ�WKH�IROORZLQJ�SDJHV��7KHVH
IRUPV�PD\�EH�FRSLHV�DQG�XVHG�WR�SURYLGH�D�UHFRUG�RI�WHVW�UHVXOWV�WKDW
FDQ�EH�XVHG�WR�HVWDEOLVK�EHQFKPDUN�YDOXHV�IRU�IXWXUH�WHVWLQJ�RI�WKH
VDPH����;;$�

FREQUENCY
 MENU

CENTER
01.9000 GHz:

WIDTH
00.0000 GHz

PRESS SELECT
FOR

START/STOP

SOURCE OUTPUT PERFORMANCE VERIFICATION
SIGNAL PURITY TESTS PROCEDURES

5-34 541XXA MM



∗  Specification for 1 MHz output is ±200 kHz. For all other 54107A, 54109A, and 54111A output frequencies, specification is  ±100 kHz. 

7(67�5(&25'
0RGHO������$�������$�������$

0RGHO�BBBBBBBBBBBBBBBBBBB���6HULDO�1XPEHUBBBBBBBBBBBBBBBBB��'DWH�BBBBBBBBBBBBBBBBBBBBBB

54107A

MHz* Tested Value

1.00*

250.00

500.00

750.00

1000.00

1250.00

1500.00

54109A

MHz* Tested Value

1.00*

250.00

500.00

750.00

1000.00

1250.00

1500.00

1750.00

2000.00

2200.00

54111A

MHz* Tested Value

1.00*

250.00

500.00

750.00

1000.00

1250.00

1500.00

1500.00

2000.00

2250.00

2500.00

2750.00

3000.00

Frequency Accuracy, ± 100 KHz

Output Power Accuracy and Flatness

Attenuator Set Power (dBm) Max Power (dBm) Min Power (dBm) Flatness Difference
Max – Min (dB)

No +12.0
  +2.0

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

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

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

Yes +10.0
–1.0
–6.0
–16.0
–26.0*
–36.0*
–46.0*
–56.0*

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

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

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

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

*Internal step attenuator measurement below –30 dBm is not possible for models equipped with 75Ω output.

TEST RECORD MODELS
FORMS 54107A, 54109A, 54111A
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Signal Channel Verification Test, DC Cal Method

DC Voltage
54XXA Cursor Readout Value Specified Limits

dBmInput A Input B Input R

–1.462 V � ����������������������� � ����������������������� � ����������������������� +16.00,  –0.1, +0.25
(+15.90 to –16.25)

–0.6208 V � ����������������������� � ����������������������� � ����������������������� +9.00,  –0.1, +0.12
(+8.90 to –9.12)

–1.313 mV � ����������������������� � ����������������������� � ����������������������� –26.00,  ±0.34
(–25.66 to –26.34)

6LJQDO�&KDQQHO�9HULILFDWLRQ�7HVW��6WDQGDUG����0+]�6RXUFH�0HWKRG

50 MHz Ref
54XXA Cursor Readout Value Specified Limits

dBmInput A Input B Input R

0.00 dBm � ����������������������� � ����������������������� � ����������������������� 0.00,  ±0.30
(–0.30 to +0.30)

–30.00 dBm � ����������������������� � ����������������������� � ����������������������� –30.00,  ±0.45
(–29.55 to –30.45)

MODELS TEST RECORD
54107A, 54109A, 54111A FORMS
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6LJQDO�&KDQQHO�9HULILFDWLRQ�7HVW��0LG�%DQG�5)�,QSXW�0HWKRG

Input A

Measurement
Power*

Power Meter
Reading  dBm

541XXA Cursor
Reading

541XXA Signal 
Channel Error**

+2.00 dBm � ����������������������� � ����������������������� � �����������������������
–48.00 dBm
or –50 dBm

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

Input B

Measurement
Power*

Power Meter
Reading  dBm

541XXA Cursor
Reading

541XXA Signal
Channel Error**

+2.00 dBm � ����������������������� � ����������������������� � �����������������������
–48.00 dBm
or –50 dBm

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

Input R

Measurement
Power*

Power Meter
Reading  dBm

541XXA Cursor
Reading

541XXA Signal 
Channel Error**

+2.00 dBm � ����������������������� � ����������������������� � �����������������������
–48.00 dBm
or –50 dBm

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

∗    This test performed at 50 MHz for models
∗∗  Allowable limits and measurement error sources are explained in text.

TEST RECORD MODELS
FORMS 54107A, 54109A, 54111A

541XXA MM 5-37



6LJQDO�&KDQQHO�9HULILFDWLRQ�7HVW�
0LG�%DQG�5)�,QSXW�0HWKRG
0RGHOV�ZLWK����2KP�2XWSXW

Input A

Measurement
Power, with Int.

Step-Atten.*

Measurement
Power, without

 Int. Step-Atten.**

Power Meter
Reading  dBm

541XXA Cursor
Reading

541XXA Signal 
Channel Error**

+2.00 dBm +2.00 dBm � ����������������������� � ����������������������� � �����������������������
–20.00 dBm +10.00 dBm � ����������������������� � ����������������������� � �����������������������

Input B

Measurement
Power*

Measurement
Power, without

 Int. Step-Atten.**

Power Meter
Reading  dBm

541XXA Cursor
Reading

541XXA Signal
Channel Error**

+2.00 dBm +2.00 dBm � ����������������������� � ����������������������� � �����������������������
–20.00 dBm +10.00 dBm � ����������������������� � ����������������������� � �����������������������

Input R

Measurement
Power*

Measurement
Power, without

 Int. Step-Atten.**

Power Meter
Reading  dBm

541XXA Cursor
Reading

541XXA Signal 
Channel Error**

+2.00 dBm +2.00 dBm � ����������������������� � ����������������������� � �����������������������
–20.00 dBm +10.00 dBm � ����������������������� � ����������������������� � �����������������������

∗    This test performed at 50 MHz 
∗∗  Allowable limits and measurement error sources are explained in text.

MODELS TEST RECORD
54107A, 54109A, 54111A FORMS
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0RGHO�BBBBBBBBBBBBBBBBBBB���6HULDO�1XPEHUBBBBBBBBBBBBBBBBB��'DWH�BBBBBBBBBBBBBBBBBBBBBB

54117A
54147A
54161A

54169A
54177A

GHz Tested Value

0.0100

0.5000

1.0000

1.5000

2.0000

54117A
54137A
54147A
54154A

54161A
54163A
54169A
54177A

GHz Tested Value

2.0000

2.5000

3.0000

3.5000

4.0000

4.5000

5.0000

5.5000

6.0000

6.5000

7.0000

7.5000

8.0000

8.4000

8.6000

54137A
54147A
54154A
54161A

54163A
54169A
54177A

GHz Tested Value

8.6000

9.0000

9.5000

10.0000

10.5000

11.0000

11.5000

12.0000

12.4000

54154A
54161A

54163A
54169A
54177A

(For Power Accuracy and Flatness
Test Only

GHz Tested Value

25

30

32
(54154A &
54161A)

35

40

45

50

54130A
54137A
54147A
54154A

54161A
54163A
54169A
54177A

GHz Tested Value

12.4000

13.0000

13.5000

14.0000

14.5000

15.0000

15.5000

16.0000

16.5000

17.0000

17.5000

18.0000

18.5000

19.0000

19.5000

20.0000

)UHTXHQF\�$FFXUDF\���±����N+]��

MODELS 54117A, 54130A, 54137A, 54147A, TEST RECORD
54154A, 54161A, 54163A, 54169A, or 54177A FORMS
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Output Power Accuracy and Flatness

Model Set Power (dBm) Max Power (dBm) Min Power (dBm) Flatness Difference
Max – Min (dB)

54117A/54147A
No Attenuator

+10.0
    0.0

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

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

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

54117A/54147A
With Attenuator

+7.0
–3.0
–8.0
–18.0
–28.0
–38.0
–48.0
–58.0

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

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

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

54154A/54161A,
54163A/54169A
No Attenuator

+4.0
–6.0

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

� �����������������������
�����������������������B

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

54154A/54161A,
54163A/54169A
With Attenuator

+1.0
–9.0
–14.0
–24.0
–34.0
–44.0
–54.0

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

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

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

54177A
No Attenuator

+1.0
–9.0

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

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

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

54177A
With Attenuator

–2.0
–12.0
–17.0
–27.0
–37.0
–47.0
–57.0

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

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

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

MODELS 54117A, 54130A, 54137A, 54147A, TEST RECORD
54154A54161A, 54163A, 54169A, or 54177A FORMS
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Signal Channel Verification Test, DC Cal Method

DC Voltage
54XXA Cursor Readout Value Specified Limits

dBmInput A Input B Input R

–1.462 V � ����������������������� � ����������������������� � ����������������������� +16.00,  –0.1, +0.25
(+15.90 to –16.25)

–0.6208 V � ����������������������� � ����������������������� � ����������������������� +9.00,  –0.1, +0.12
(+8.90 to –9.12)

–1.313 mV � ����������������������� � ����������������������� � ����������������������� –26.00,  ±0.34
(–25.66 to –26.34)

6LJQDO�&KDQQHO�9HULILFDWLRQ�7HVW��6WDQGDUG����0+]�6RXUFH�0HWKRG

50 MHz Ref
54XXA Cursor Readout Value Specified Limits

dBmInput A Input B Input R

0.00 dBm � ����������������������� � ����������������������� � ����������������������� 0.00,  ±0.30
(–0.30 to +0.30)

–30.00 dBm � ����������������������� � ����������������������� � ����������������������� –30.00,  ±0.45
(–29.55 to –30.45)

TEST RECORD MODELS 54117A, 54130A, 54137A, 54147A, 
FORMS 54154A, 54161A, 54163A, 54169A, or 54177A
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6LJQDO�&KDQQHO�9HULILFDWLRQ�7HVW��0LG�%DQG�5)�,QSXW�0HWKRG

Input A

Measurement
Power*

Power Meter
Reading  dBm

541XXA Cursor
Reading

541XXA Signal 
Channel Error**

+2.00 dBm � ����������������������� � ����������������������� � �����������������������
–48.00 dBm
or –50 dBm

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

Input B

Measurement
Power*

Power Meter
Reading  dBm

541XXA Cursor
Reading

541XXA Signal
Channel Error**

+2.00 dBm � ����������������������� � ����������������������� � �����������������������
–48.00 dBm
or –50 dBm

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

Input R

Measurement
Power*

Power Meter
Reading  dBm

541XXA Cursor
Reading

541XXA Signal 
Channel Error**

+2.00 dBm � ����������������������� � ����������������������� � �����������������������
–48.00 dBm
or –50 dBm

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

∗    This test performed at 50 MHz for models 54117A,  54147A, 54161A, 54169A, 54177A.
∗∗  Allowable limits and measurement error sources are explained in text.

MODELS 54117A, 54130A, 54137A, 54147A, TEST RECORD
54154A, 54161A, 54163A, 54169A, or 54177A FORMS
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0RGHO�BBBBBBBBBBBBBBBBBBB���6HULDO�1XPEHUBBBBBBBBBBBBBBBBB��'DWH�BBBBBBBBBBBBBBBBBBBBBB

54128A

GHz* Tested Value

8.0000

8.5000

9.0000

9.5000

10.0000

10.5000

11.0000

11.5000

12.0000

12.4000

54131A

GHz* Tested Value

10.0000

10.5000

11.0000

11.5000

12.0000

12.5000

13.0000

13.5000

14.0000

14.5000

15.0000

15.5000

16.0000

54136

GHz* Tested Value

17.0000*

17.5000

18.0000

18.5000

19.0000

19.5000

20.0000

20.5000

21.0000

21.5000

22.0000

22.5000

23.0000

23.5000

24.0000

24.5000

25.0000

25.5000

26.0000

26.5000

)UHTXHQF\�$FFXUDF\���±����N+]��

TEST RECORD MODELS
FORMS 54128A, 54131A, or 54136A
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Output Power Accuracy and Flatness, 54128A and 54131A

Attenuator Set Power (dBm) Max Power (dBm) Min Power (dBm) Flatness Difference
Max – Min (dB)

No +10.0
    0.0

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

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

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

Yes +7.0
–3.0
–8.0
–18.0
–28.0
–38.0*
–48.0*
–58.0*

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

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

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

MODELS TEST RECORD
54128A, 54131A, or 54136A FORMS

Output Power Accuracy and Flatness, 54136A

Attenuator Set Power (dBm) Max Power (dBm) Min Power (dBm) Flatness Difference
Max – Min (dB)

No +7.0
 –3.0

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

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

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

Yes +4.0
–6.0
–11.0
–21.0
–31.0*
–41.0*
–51.0*

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

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

� �����������������������
� �����������������������
� �����������������������
� �����������������������
� �����������������������
� �����������������������
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Signal Channel Verification Test, DC Cal Method

DC Voltage
54XXA Cursor Readout Value Specified Limits

dBmInput A Input B Input R

–1.462 V � ����������������������� � ����������������������� � ����������������������� +16.00,  –0.1, +0.25
(+15.90 to –16.25)

–0.6208 V � ����������������������� � ����������������������� � ����������������������� +9.00,  –0.1, +0.12
(+8.90 to –9.12)

–1.313 mV � ����������������������� � ����������������������� � ����������������������� –26.00,  ±0.34
(–25.66 to –26.34)

6LJQDO�&KDQQHO�9HULILFDWLRQ�7HVW��6WDQGDUG����0+]�6RXUFH�0HWKRG

50 MHz Ref
54XXA Cursor Readout Value Specified Limits

dBmInput A Input B Input R

0.00 dBm � ����������������������� � ����������������������� � ����������������������� 0.00,  ±0.30
(–0.30 to +0.30)

–30.00 dBm � ����������������������� � ����������������������� � ����������������������� –30.00,  ±0.45
(–29.55 to –30.45)

TEST RECORD MODELS
FORMS 54128A, 54131A, or 54136A
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6LJQDO�&KDQQHO�9HULILFDWLRQ�7HVW��0LG�%DQG�5)�,QSXW�0HWKRG

Input A

Measurement
Power

Power Meter
Reading  dBm

541XXA Cursor
Reading

541XXA Signal 
Channel Error*

+2.00 dBm � ����������������������� � ����������������������� � �����������������������
–48.00 dBm
or –50 dBm

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

Input B

Measurement
Power

Power Meter
Reading  dBm

541XXA Cursor
Reading

541XXA Signal
Channel Error*

+2.00 dBm � ����������������������� � ����������������������� � �����������������������
–48.00 dBm
or –50 dBm

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

Input R

Measurement
Power*

Power Meter
Reading  dBm

541XXA Cursor
Reading

541XXA Signal 
Channel Error*

+2.00 dBm � ����������������������� � ����������������������� � �����������������������
–48.00 dBm
or –50 dBm

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

∗  Allowable limits and measurement error sources are explained in text.

MODELS TEST RECORD
54128A, 54131A, or 54136A FORMS
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Chapter 6
Adjustments



Replaceable Assembly Procedure Page

A1 Front Panel PCB None

A2 Front Panel Interface PCB None

A3 Signal Channel PCB Signal Channel Adjustments 6-4, 6-6

A5 YIG Driver and Signal Channel Interface PCB YIG Driver Adjustments 6-9

A6 Frequency Instruction and ALC PCB
A24 Frequency Instruction and ALC PCB

ALC/RF Power Adjustments and Temperature 
Compensation

6-21, 6-38,
6-43, 6-50

A7 Graphics System Processor PCB None

A8 CPU PCB None

A9 Power Supply Assy None

A10 Menu PCB None

A11 C35329 500 MHz Sampler/Marker Assy 500 MHz and 25 MHz Marker Adjustments 6-26

A11/A14 500/25 MHz Marker Assy (54137A/54147A)

A12/A13 500 MHz VCO/Power Amplifier Assy

A14 25 MHz Marker Assy

A17 RF Deck Distribution Panel Assy None

A18 Switched Filter Driver Assy None

A19 Multiband Controller PCB
A23 Multiband Controller PCB

ALC/RF Power Adjustments 6-21, 6-50

D40047 Monitor Assy Brightness, Contrast, and Horizontal Size Adjustment 6-72

2000-612 Floppy Drive Assy None

YIG Oscillator YIG Driver Adjustments, ALC/RF Power Adjustment 6-9, 6-21

Step Attenuator ALC/RF Power Adjustment 6-21

Output Connector Assy None

Directional Coupler ALC/RF Power Adjustments and Temperature 
Compensation

6-21, 6-50

Down Converter Assy

7DEOH����� $GMXVWPHQWV�)ROORZLQJ�5HSDLU�RU�5HSODFHPHQW



Chapter 6
Adjustments

��� INTRODUCTION 7KLV�FKDSWHU�SURYLGHV�DGMXVWPHQW�SURFHGXUHV�IRU�DOO�PRGHOV�RI�VHULHV
���;;$�1HWZRUN�$QDO\]HUV��$GMXVWPHQWV�DUH�SHUIRUPHG�RQO\�ZKHQ
QHHGHG��VXFK�DV�D�IDLOHG�SHUIRUPDQFH�YHULILFDWLRQ�VWHS�SURFHGXUHV�RQ
WKH�UHSODFHPHQW�UHSDLU�RI�D�VXEDVVHPEO\��$�OLVWLQJ�RI�UHSDLUDEOH�VXEDV�
VHPEOLHV�DQG�QHHGHG�DGMXVWPHQWV�IROORZLQJ�UHSDLU�UHSODFHPHQWV�LV�SUR�
YLGHG�LQ�7DEOH������IDFLQJ�SDJH��

127(
7KURXJKRXW�WKHVH�SURFHGXUHV��WKH�WHUPV�§DGMXVWPHQW
SRWHQWLRPHWHU¨��§�SRWHQWLRPHWHU¨��DQG�§DGMXVWPHQW�YDUL�
DEOH�UHVLVWRU¨�DUH�XVHG�LQWHUFKDQJHDEO\�

:$51,1*

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

&$87,21

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

��� RECOMMENDED TEST
EQUIPMENT

7KH�UHFRPPHQGHG�WHVW�HTXLSPHQW�IRU�HDFK�DGMXVWPHQW�SURFHGXUH�LV
OLVWHG�DW�WKH�EHJLQQLQJ�RI�WKH�SURFHGXUH��7KH�IXOO�GHVFULSWLRQ�DQG�OLVW�RI
SDUWLFXODUV�IRU�WKH�WHVW�HTXLSPHQW�LV�SURYLGHG�LQ�&KDSWHU����7DEOH�����
,I�WKH�UHFRPPHQGHG�HTXLSPHQW�LV�QRW�DYDLODEOH�RWKHU�WHVW�HTXLSPHQW
ZLWK�VXLWDEOH�FKDUDFWHULVWLFV�PD\�EH�VXEVWLWXWHG�

127(

$OORZ�WKH����;;$�DQG�DOO�WHVW�HTXLSPHQW�WR�ZDUP�XS
DW�OHDVW����PLQXWHV�SULRU�WR�SHUIRUPLQJ�DQ\�RI�WKH�DG�
MXVWPHQWV�
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��� SIGNAL CHANNEL
ADJUSTMENTS, LOG
CONFORMITY

7KLV�SDUDJUDSK�SURYLGHV�D�SURFHGXUH�IRU�DGMXVWLQJ�ORJ�FRQIRUPLW\�RQ
WKH�$��6LJQDO�&KDQQHO�3&%��

5HTXLUHG�7HVW�(TXLSPHQW

'HWHFWRU�6LPXODWRU�¦�UHIHU�WR�$SSHQGL[�%�

3UHOLPLQDU\

5HPRYH�WKH�IURQW�SDQHO�EH]HO��&KDSWHU����SDUDJUDSK�����WR�SURYLGH
DFFHVV�D�VLJQDO�FKDQQHO�SRWHQWLRPHWHU�5����

5HPRYH�WKH����;;$�ERWWRP�FRYHU���5HIHU�WR�&KDSWHU����SDUDJUDSK���
��IRU�LQVWUXFWLRQV��

&RQQHFW�WKH�GHWHFWRU�VLPXODWRU�WR�Input A��DQG�WXUQ�WKH����;;$�RQ��

127(
$OORZ����PLQXWHV�ZDUP�XS�EHIRUH�FRQWLQXLQJ�ZLWK�WKH
DGMXVWPHQW�SURFHGXUH�

$GMXVWPHQW�3URFHGXUH

6WHS��� 3UHVV�WKH�System Menu�NH\�DQG�VHOHFW�RESET�IURP�WKH�GLV�
SOD\HG�PHQX��WRS�OHIW��XVLQJ�WKH�Menu�XS�GRZQ�DQG�Select
NH\V��

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

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

6WHS��� 3UHVV�WKH�Calibration�NH\�DQG�VHOHFW�DC CAL MENU ��EHORZ��

6WHS��� 3UHVV�WKH�Enter�NH\��

SIGNAL CHANNEL ADJUSTMENTS
LOG CONFORMITY ADJUSTMENTS

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED

TO KEEP:

CAL DATA

MARKERS

LIMITS

RESET

RESET TO
FACTORY
DEFAULTS

USE  ◆  THEN
PRESS SELECT

CALIBRATION

START CAL

DETECTOR
OFFSETS

DC CAL MENU

PRESS CLEAR
TO RETURN TO
MEASUREMENT

MODE

USE  ◆  THEN
PRESS SELECT
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6WHS��� 2EVHUYH�WKDW�WKH�ORJ�FRQIRUPLW\��/��DQG�WHPSHUDWXUH�WKHU�
PLVWRU��7��YDOXHV�DSSHDU�LQ�WKH�PHQX�DUHD��WRS�OHIW��

6WHS��� :LWK�WKH�GHWHFWRU�VLPXODWRU�FRQQHFWHG�WR�VLJQDO�FKDQQHO�In-
put A��WKH�GLVSOD\HG�T�YDOXH�VKRXOG�EH�������±�����

6WHS��� 2Q�WKH�$��3&%��DGMXVW�YDULDEOH�UHVLVWRU�$�5�����)LJXUH���
���WR�REWDLQ�D�GLVSOD\HG��L�YDOXH�RI������±�����

6WHS��� 0RYH�WKH�GHWHFWRU�VLPXODWRU�WR�Input B�

6WHS���� �2EVHUYH�WKDW�WKH�GLVSOD\HG�T�YDOXH�LV������±������

6WHS���� $GMXVW�$�5����WR�REWDLQ�D�GLVSOD\HG�L�YDOXH�RI������±�����

6WHS���� 0RYH�WKH�GHWHFWRU�VLPXODWRU�WR�Input R��LI�SUHVHQW���2EVHUYH
WKDW�WKH�GLVSOD\HG�T�YDOXH�LV������±������

6WHS���� $GMXVW�YDULDEOH�UHVLVWRU�$�5����WR�REWDLQ�D�GLVSOD\HG�L
YDOXH�RI������±�����

SIGNAL CHANNEL ADJUSTMENTS
ADJUSTMENTS LOG CONFORMITY

LOG/TEMP
READINGS

INPUT A

L:  +0.00
T:  –0.00

INPUT B

L:  - - - - -
T:  - - - - -

INPUT R

L: - - - - -
T:  - - - - -

R108

R109

R117

R110

R118

)LJXUH����� $��3&%�$GMXVWPHQWV
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��� SIGNAL CHANNEL
ADJUSTMENTS,
SENSITIVITY 

7KLV�SDUDJUDSK�SURYLGHV�D�SURFHGXUH�IRU�DGMXVWLQJ�WKH�VHQVLWLYLW\�RI
WKH�$��6LJQDO�&KDQQHO�3&%��

5HTXLUHG�7HVW�(TXLSPHQW

'&�9ROWDJH�6WDQGDUG�¦�-RKQ�)OXNH�0RGHO����$��RU�HTXLYDOHQW

$GDSWRU�&DEOH�¦�$15,768�������%;

3UHOLPLQDU\

5HPRYH�WKH����;;$�ERWWRP�FRYHU���5HIHU�WR�&KDSWHU����SDUDJUDSK���
��IRU�LQVWUXFWLRQV��

&RQQHFW�WKH�HTXLSPHQW�DV�VKRZQ�LQ�)LJXUH������DQG�WXUQ�LW�RQ��

127(
$OORZ����PLQXWHV�ZDUP�XS�EHIRUH�FRQWLQXLQJ�ZLWK�WKH
DGMXVWPHQW�SURFHGXUH�

$GMXVWPHQW�3URFHGXUH

6WHS��� 3UHVV�WKH�System Menu�NH\�DQG�VHOHFW�RESET�IURP�WKH�GLV�
SOD\HG�PHQX��OHIW��XVLQJ�WKH�Menu�XS�GRZQ�DQG�Select
NH\V��

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

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

SIGNAL CHANNEL ADJUSTMENTS
SENSITIVITY ADJUSTMENTS

541XXA Scalar Measurement System

Fluke 343A Voltage Calibrator 560 - 10BX
CABLE

R A B 

)LJXUH����� (TXLSPHQW�6HWXS�IRU�6LJQDO�&KDQQHO�6HQVLWLYLW\�$GMXVWPHQW

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED

TO KEEP:

CAL DATA

MARKERS

LIMITS

RESET

RESET TO
FACTORY
DEFAULTS

USE  ◆  THEN
PRESS SELECT
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6WHS��� 3UHVV�WKH�&KDQQHO���Menu�NH\��

6WHS��� 8VLQJ�WKH�Menu�XS�GRZQ�DQG�Select�NH\V��FRQILJXUH�WKH
���;;$�IRU�D�SRZHU�PHDVXUHPHQW�XVLQJ�,QSXW�$�, DV�IRO�
ORZV�

&KRRVH�SELECT INPUT, IURP�WKH�&+$11(/�PHQX��WRS
OHIW��

7KHQ FKRRVH NON-RATIO A, IURP�WKH�6(/(&7�,1387
PHQX��PLGGOH�OHIW��

6HOHFW�POWER, ZKHQ�\RX�DUH�UHWXUQHG�WR�WKH�&+$1�
1(/�PHQX.

6WHS��� 6HW�WKH�'&�9ROWDJH�6WDQGDUG�IRU�]HUR�YROWV�RXWSXW��

6WHS��� 3UHVV�WKH�Calibration�NH\�DQG�VHOHFW�DC CAL MENU��ERWWRP
OHIW��

6WHS��� 7KH����;;$�VKRXOG�QRZ�GLVSOD\�D�QRLVH�IORRU�DW�DSSUR[L�
PDWHO\�¥���G%P��EHORZ���$OORZ�WKH����;;$�WR�VZHHS�IRU��
VHFRQGV�

SIGNAL CHANNEL ADJUSTMENTS
ADJUSTMENTS SENSITIVITY

CHANNEL: 1
INPUT: A

TRANSMISSION

RETURN LOSS

SWR

POWER

DTF

VIEW CAL

SELECT INPUT

TRACE MEMORY

REF LINE

USE  ◆  THEN
PRESS SELECT

CHANNEL: 1
SELECT INPUT

NON-RATIO

A

B

R

RATIO:

A/R

B/R

CALIBRATION

START CAL

DETECTOR
OFFSETS

DC CAL MENU

PRESS CLEAR
TO RETURN TO
MEASUREMENT

MODE

USE  ◆  THEN
PRESS SELECT

DC CAL

SET DC CAL

ON
OFF

PRESS ENTER
TO DISPLAY
LOG/TEMP

CORRECTION

  

CENTER:   3.0000 GHz WIDTH:  0.000 GHz
200 MHz/DIV

401 pts LEVEL:  +7.0 dBm

1: TRANSMSSN (A)
2: OFF

  10.0 dB/DIV OFFSET  0.0 dB

USE    THEN
PRESS SELECT
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6WHS��� 8VLQJ�WKH�PHQX�XS�GRZQ�NH\V��VHOHFW�ON�IURP�WKH�DC CAL
MENU��WRS�OHIW���7KH����;;$�ZLOO�QRZ�GLVSOD\�DC CAL�LQ
WKH�WRS�ULJKW�KDQG�FRUQHU�RI�WKH�VFUHHQ�GLVSOD\�

6WHS���� 6HW�WKH�'&�9ROWDJH�6WDQGDUG�IRU�¥�������YROWV�RXWSXW�

6WHS���� 3UHVV�WKH����;;$�Cursor�NH\�WR�REWDLQ�D�UHDGRXW�LQ�WKH
PHQX�DUHD�RI�WKH����;;$�GLVSOD\��ERWWRP�OHIW��

6WHS���� $GMXVW�$�5�����)LJXUH������SDJH������WR�REWDLQ�D�FXUVRU
UHDGRXW�RI�������G%P�±�����G%P�

6WHS���� 6HW�WKH�'&�9ROWDJH�6WDQGDUG�IRU�¥������YROWV�RXWSXW��2E�
VHUYH�WKDW�WKH����;;$�FXUVRU�UHDGRXW�LV��������G%P
������¥�����G%P�

6WHS���� 6HW�WKH�'&�9ROWDJH�6WDQGDUG�IRU�¥������PLOOLYROWV�RXWSXW�
2EVHUYH�WKDW�WKH�FXUVRU�UHDGRXW�LV�¥������G%P�±�����G%P�

6WHS���� 0RYH�WKH�'&�9ROWDJH�6WDQGDUG�WR�Input B.

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

6WHS���� 5HSHDW�VWHSV���WKURXJK����IRU�&KDQQHO���DQG�121�5$7,2
%�

6WHS���� 0RYH�WKH�'&�9ROWDJH�6WDQGDUG�WR�Input R��LI�SUHVHQW��

6WHS���� 5HSHDW�VWHSV���WKURXJK����IRU�&KDQQHO���DQG�121�5$7,2
5�

6WHS���� 8VH�$�5�����)LJXUH������SDJH������WR�DGMXVW�WKH�5�FKDQQHO
JDLQ��DV�QHFHVVDU\�

127(
9DULDEOH�UHVLVWRU�$�5����DGMXVWV�WKH�JDLQ�IRU�ERWK
&KDQQHO����,QSXW�$��DQG�&KDQQHO����,QSXW�%��,I�WKHUH�LV
D�GLIIHUHQFH�RI�PRUH�WKDQ�±�����G%P�EHWZHHQ�WKH�WZR
FKDQQHOªV�FXUVRU�UHDGRXWV�DW�������G%P��UHFKHFN�WKH
/RJ�&RQIRUPLW\�$GMXVWPHQW�RQ�SDJH�����

SIGNAL CHANNEL ADJUSTMENTS
SENSITIVITY ADJUSTMENTS

SET DC CAL

ON

OFF

PRESS ENTER
TO DISPLAY
LOG/TEMP

CORRECTION

USE  ◆  THEN
PRESS SELECT

CURSOR

1: +9.00 dBm

2: XX.XX dB

XX.XXXX GHz
(XX.XXXX GHz)

PRESS SELECT
FOR

CURSOR MENU
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��� YIG DRIVER
ADJUSTMENTS 

7KLV�SDUDJUDSK�SURYLGHV�D�SURFHGXUH�IRU�DGMXVWLQJ�WKH�$��<,*
'ULYHU�6LJQDO�&KDQQHO�,QWHUIDFH�3&%��$OO�YDULDEOH�UHVLVWRUV��5[��DQG
MXPSHUV�UHIHUUHG�WR�LQ�WKLV�SURFHGXUH�DUH�ORFDWHG�RQ�WKH�$��3&%�

5HTXLUHG�7HVW�(TXLSPHQW

(,3����$�)UHTXHQF\�&RXQWHU

3UHOLPLQDU\

5HPRYH�WKH����;;$�WRS�FRYHU���5HIHU�WR�&KDSWHU����SDUDJUDSK����
IRU�LQVWUXFWLRQV��

&RQILUP�WKDW�MXPSHU�-��LV�SRVLWLRQHG�SHU�WDEOH�DW�OHIW���6HH�)LJXUH���
��IRU�MXPSHU�ORFDWLRQ��

&RQQHFW�WKH�LQSXW�RI�WKH�WHVW�HTXLSPHQW�DV�VKRZQ�LQ�)LJXUH������6H�
OHFW�WKH�FRUUHFW�EDQG�LQSXW�RQ�WKH�FRXQWHU�IRU�WKH�IUHTXHQF\�WR�EH
PHDVXUHG�

)RU������$��XVH�DQ�$15,768�9�WR�.�SUHFLVLRQ�DGDSWRU���9.)��
IRU�FRQQHFWLRQ�WR�IUHTXHQF\�FRXQWHU�

YIG DRIVER 
ADJUSTMENTS ADJUSTMENTS

541XXA Model
J2 Pin

Position

54107A thru 54119A,
and 54130A

1 & 2

54131A, 54136A,
54154A, 54161A,
54163A, 54169A, and
54177A

3 & 4

54128A, 54137A, and
54147A

5 & 6

541XXA Scalar Measurement System

EIP 578A Frequency Counter

RF Output

Band 1
Input
Band 3
Input

Band 2
Input

)LJXUH����� (TXLSPHQW�6HWXS�IRU�<,*�'ULYHU�$GMXVWPHQW�3URFHGXUH
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$GMXVWPHQW�3URFHGXUH

6WHS��� 6HW�WKH����;;$�IRU�WKH�6HUYLFH�0RGH�RI�RSHUDWLRQ��DV�IRO�
ORZV���

3UHVV�WKH�Self Test�NH\�

:KHQ�WKH�&KDQQHO�/('ªV�EHJLQ�IODVKLQJ��VHTXHQWLDOO\
SUHVV�WKH Frequency, Markers,�DQG�Leveling�NH\V��7KH
���;;$�ZLOO�QRZ�GLVSOD\�WKH�PDLQ�VHUYLFH�PRGH�PHQX
�EHORZ��

3UHVV�WKH����;;$�Data Entry “1”�NH\�WR�VHOHFW�“direct
control of frequency dacs” DQG�GLVSOD\�WKH�IUH�
TXHQF\�GDF�FRQWURO�VFUHHQ��QH[W�SDJH��

127(
,I�DQ\�NH\�LV�SUHVVHG�LQ�HUURU�ZKHQ�LQ�WKH�IUHTXHQF\
GDF�FRQWURO�VHFWLRQ�RI�WKH�VHUYLFH�PRGH��SUHVV�WKH�Self
Test NH\�DQG�UH�HQWHU�WKH�VHUYLFH�PRGH��7KLV�ZLOO�HQ�
VXUH�WKDW�WKH�67$57��(5525��:,'7+��DQG�5$03
'$&�VHWWLQJV�DUH�SUHVHW�FRUUHFWO\�IRU�WKLV�DGMXVWPHQW�
�,W�LV�SRVVLEOH�WR�FKDQJH�WKH�VHWWLQJV�IRU�WKHVH�'$&ªV
ZKLOH�LQ�WKLV�VHFWLRQ�RI�WKH�VHUYLFH�PRGH���

6WHS��� 3UHVV�WKH�Data Entry “1”�NH\�WZLFH�WR�VHW�WKH�6WDUW�'$&�WR
PLQLPXP�IUHTXHQF\��7KH�KLJKOLJKWHG�YLGHR�EORFN�VKRXOG
QRZ�GLVSOD\�§VWDUW�GDF¨�VHW�WR�§PLQ¨�

YIG DRIVER
ADJUSTMENTS ADJUSTMENTS

SERVICE MODE

1 - direct control of frequency dacs
2 - diagnostic markers on/off
3 - frequency locking on/off
4 - frequency error message on/off
5 - enable dual autozero
6 - extended cpu self-test mode
7 - additional start sweep locking enable/disable
8 - 100 ms delay at start of sweep enable/disable
9 - variable delay for each data point
0 - ALC square wave test

stest return to normal operation
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6WHS��� )RU�PRGHOV������$�WKURXJK������$���

$GMXVW�$�5���)LJXUH������IRU�D�FRXQWHU�UHDGLQJ�WKDW�LV
����0+]�±���0+]�EHORZ�WKH�EDQG�VWDUW�IUHTXHQF\�RI�WKH
PRGHO�EHLQJ�WHVWHG��VHH�WDEOH�DW�OHIW��

)RU�PRGHOV������$�������$��DQG������$���

$GMXVW�$�5��IRU�D�FRXQWHU�UHDGLQJ����0+]�±��0+]�EH�
ORZ�WKH�EDQG�VWDUW�IUHTXHQF\�IRU�WKH�PRGHO�EHLQJ�WHVWHG
�VHH�WDEOH�DW�OHIW���

127(
$�FORFNZLVH�DGMXVWPHQW�RI�$�5��PXVW�LQFUHDVH�WKH
UHDGLQJ�RQ�WKH�IUHTXHQF\�FRXQWHU��,I�WKLV�LV�QRW�WKH
FDVH��WKH�IUHTXHQF\�DGMXVWPHQW�LV�RQ�WKH�ZURQJ�VLGH�RI
WKH�§]HUR�EHDW¨�DQG�UHTXLUHV�UHDGMXVWPHQW�

6WHS��� )RU�DOO�PRGHOV�H[FHSW�WKH������$���

6HTXHQWLDOO\�SUHVV�WKH�Data Entry “1”�DQG�“3”�NH\V�WR�VHW
WKH�6WDUW�'$&�WR�PD[LPXP�IUHTXHQF\��7KH�KLJKOLJKWHG
YLGHR�EORFN�VKRXOG�QRZ�GLVSOD\�§VWDUW¨�VHW�WR�§PD[�

YIG DRIVER
ADJUSTMENTS ADJUSTMENTS

SERVICE MODE
frequency dac control

dac selection
**************

1

action
******

2 3 4 5

1. start  (width=0) min mid max sweep het

2. error  (width=0) min mid max sweep

3. ramp  (st=0, err=mid) min mid max stop sweep

4. width (st=0, err=mid) min mid max

5. coil fm main

6. cw filter in out

7. switch filter output dcu yig

enter dac selection digit first, then action digit

clear - return to service mode main menu

stest  -return to normal operation

541XXA Model
Start DAC
Calibration
Freq (GHz)

54107A, 54109A,
54111A

0.069*

54117A, 54119A,
54154A, 54161A,
54163A, 54169A,
and 54177A

1.800

54128A 7.800

54130A 12.200

54131A 9.8

54136A 16.800

54137A, 54147A 1.800

* This frequency is on the “other
side” of the zero beat due to being
offset below the band edge.
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)RU�PRGHO������$���

6HTXHQWLDOO\�SUHVV�WKH�Data Entry “1”�DQG�“5”�NH\V�WR�VHW
WKH�6WDUW�'$&�WR�WKH�WRS�IUHTXHQF\��7KH�KLJKOLJKWHG
YLGHR�EORFN�VKRXOG�QRZ�GLVSOD\�§VWDUW¨�VHW�WR�§WRS�¨

6WHS��� )RU�PRGHOV������$�WKURXJK������$���

$GMXVW�$�5���)LJXUH������IRU�D�FRXQWHU�UHDGLQJ�WKDW�LV
����0+]�±���0+]�DERYH�WKH�EDQG�VWRS�IUHTXHQF\�RI�WKH
XQLW���7KHVH�YDOXHV�DUH�OLVWHG�DW�OHIW��

)RU�PRGHOV������$�������$��DQG������$���

$GMXVW�$�5���IRU�D�FRXQWHU�UHDGLQJ�WKDW�LV����0+]�±�
0+]�DERYH�WKH�EDQG�VWRS�IUHTXHQF\�RI�WKH�XQLW���7KHVH
YDOXHV�DUH�OLVWHG�DW�OHIW��

6WHS��� 5HSHDW�VWHSV���WKURXJK���XQWLO�QR�IXUWKHU�DGMXVWPHQW�LV�UH�
TXLUHG�

6WHS��� 3UHVV�WKH�Self Test�NH\�WR�UHWXUQ�WR�QRUPDO�LQVWUXPHQW�RS�
HUDWLRQ�

J2

YIG DRIVER
ADJUSTMENTS ADJUSTMENTS

R4 R2

)LJXUH����� $��3&%�$GMXVWPHQWV

541XXA Model
Stop DAC

Calibration
Freq (GHz)

54107A 1.570

54109A 2.270

54111A 3.070

54117A, 54119A 8.800

54128A 12.600

54131A 16.200

54130A 54137A,
54147A54154A,
54161A, 54163A,
54169A, and
54177A

20.200

54136A 26.400
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��� ALC PRE-ADJUSTMENT
PROCEDURES FOR
MICROWAVE BAND
MODELS

7KHVH�SURFHGXUHV�HQVXUH�WKDW�WKH�5)�RXWSXW�SRZHU�RQ������$
WKURXJK������$�LV�DSSUR[LPDWHO\�FRUUHFW�VR�WKDW�WKH�����0+]�DQG
���0+]�PDUNHUV�FDQ�EH�FDOLEUDWHG��3HUIRUP�WKHVH�SURFHGXUHV�RQO\�LI
WKH�$/&�3&%�RU�5)�'HFN�FRPSRQHQWV�KDYH�EHHQ�FKDQJHG��2WKHUZLVH�
JR�WR�SDUDJUDSK�����

127(
)RU�PRGHOV������$�������$��DQG������$��JR�WR�SDUD�
JUDSK������5)�%DQG�$/&�3UH�$GMXVWPHQW�3URFHGXUHV
IRU�5)�%DQG�0RGHOV��ZKLFK�LV�ORFDWHG�RQ�SDJH������

7KLV�SURFHGXUH�LV�LQ�WKUHH�SDUWV��WKH�5HIHUHQFH�9ROWDJH�$GMXVWPHQW
SURFHGXUH��WKH�3RZHU�2XWSXW�$GMXVWPHQW�3URFHGXUH�DQG�WKH�$/&�2S�
HUDWLQJ�3RLQW�$GMXVWPHQW�3URFHGXUH��8QOHVV�RWKHUZLVH�QRWHG��DOO�YDUL�
DEOH�UHVLVWRUV��5[��DQG�WHVW�SRLQWV��73[��UHIHUUHG�WR�LQ�WKLV�SURFHGXUH
DUH�RQ�WKH�$/&��)UHTXHQF\�,QVWUXFWLRQ�3&%��)RU�WKH������$¥�����$�
WKLV�LV�$����IRU�DOO�RWKHUV��LW�LV�$��

5HTXLUHG�7HVW�(TXLSPHQW

'LJLWDO�9ROWPHWHU��ZLWK�������GLJLWV�UHVROXWLRQ

2VFLOORVFRSH��GXDO�FKDQQHO�ZLWK�WZR�;���SUREHV

$15,768�5)�'HWHFWRU

3RZHU�0HWHU�DQG�6HQVRU

$GDSWHU�������$�������$�������$�������$���9�PDOH�WR�.�IHPDOH�¦
$15,768�9.)��

3UHOLPLQDU\

5HPRYH�WKH����;;$�WRS�FRYHU���5HIHU�WR�&KDSWHU����SDUDJUDSK����
IRU�LQVWUXFWLRQV��

5HIHUHQFH�9ROWDJH�$GMXVWPHQW
7KLV�SUHVHWV�WKH�$/&�SRZHU�OHYHO��DOORZLQJ�SURSHU�RSHUDWLRQ�RI�WKH�PL�
FURZDYH�EDQG�PDUNHU�PRGXOH�

6WHS��� )RU������$�DQG������$��,I�LQVWDOOHG��DGMXVW�5����IXOO\
FORFNZLVH�

6WHS��� 6HW�'90�IRU�'&���9�UDQJH��QRW�DXWRUDQJH���&RQQHFW�FRP�
PRQ�OHDG�WR�73����FRQQHFW�RWKHU�OHDG�WR�73����)LJXUH����
RU�������

ALC PRE-ADJUSTMENT PROCEDURES FOR
ADJUSTMENTS MICROWAVE BAND MODELS
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R91 R183

R104

R196
R112

R62

TP28

TP14

MICROWAVE BAND
PRE-ADJUSTMENT PROCEDURE ADJUSTMENTS

R90

R133

R81

R190

R56

R65

TP31
TP25

R80

)LJXUH����� $GMXVWPHQWV�DQG�7HVW�3RLQWV��$��$/&�)UHTXHQF\�,QVWUXFWLRQ�3&%��DOO�H[FHSW������$�WKUX������$��

R90
R91

R81

R104
R56

R93
R62

R190
R65

TP25 R80
TP28

TP31 TP14 R196

)LJXUH����� $GMXVWPHQWV�DQG�7HVW�3RLQWV��$���$/&�)UHTXHQF\�,QVWUXFWLRQ�3&%�������$�WKUX������$�
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6WHS��� $GMXVW�YDULDEOH�UHVLVWRU�5����)LJXUH�����RU������SDJH�������
IRU�D�'90�UHDGLQJ�RI�������9�±����P9��)RU������$�WKUX
�����$��JR�WR�6WHS���

6WHS��� &RQQHFW�FRPPRQ�OHDG�RI�'90�WR�73����FRQQHFW�RWKHU�OHDG
WR�73����6HW�YROWPHWHU�WR�DXWRUDQJH��

6WHS��� $GMXVW�YDULDEOH�UHVLVWRU�5�����)LJXUH�����RU������IRU�D�'90
UHDGLQJ�RI�¥���9�±���9�����±���9�IRU������$�������$���

6WHS��� 'LVFRQQHFW�'90��

3RZHU�2XWSXW�$GMXVWPHQW

6WHS��� 3UHVV�WKH�System Menu�NH\�DQG�VHOHFW�RESET�IURP�WKH�GLV�
SOD\HG�PHQX��WRS�OHIW��XVLQJ�WKH�Menu�XS�GRZQ�DQG�Select
NH\V��

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

6WHS��� 3XW�WKH����;;$�LQ�&:�PRGH�E\�VHWWLQJ�PHDVXUHPHQW
&KDQQHOV���DQG���RII�

6WHS��� 3UHVV�WKH�Frequency�DQG�Select�NH\V�WR�VHOHFW�WKH &(17(5�
:,'7+�PHQX��ERWWRP�OHIW��

6WHS��� 6HW�WIDTH�WR���*+]��WKHQ�VHW�WKH�CENTER�IUHTXHQF\�WR
WKH�ORZ�HQG�IUHTXHQF\�IRU�WKH�PRGHO�EHLQJ�FDOLEUDWHG��DV�IRO�
ORZV�

0RGHOV������$�������$�������$�������$��
DQG������$�������*+]
$OO�RWKHU�PRGHOV��/RZ�HQG�IUHTXHQF\�

6WHS��� )RU�DOO������$�������$�������$�������$�������$�������$�
�����$��DQG������$�

&RQQHFW�D�0$����$�SRZHU�VHQVRU�WR�WKH�$QULWVX
0/����$�SRZHU�PHWHU��

)RU�PRGHO������$��

&RQQHFW�D�0$����$�SRZHU�VHQVRU�WR�WKH�$QULWVX
0/����$�SRZHU�PHWHU��

MICROWAVE BAND
ADJUSTMENTS PRE-ADJUSTMENT PROCEDURE

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED

TO KEEP:

CAL DATA

MARKERS

LIMITS

RESET

RESET TO
FACTORY
DEFAULTS

USE  ◆  THEN
PRESS SELECT

FREQUENCY
MENU

CENTER
XX.XXXX GHz:

WIDTH
0.0000 GHz

PRESS SELECT
FOR

START/STOP

541XXA MM 6-15



)RU�PRGHO������$�WKURXJK������$��

&RQQHFW�D�+3����'�SRZHU�VHQVRU�WR�WKH�+3���$�SRZHU
PHWHU��$WWDFK�D�VXLWDEOH�DGDSWHU��7DEOH�������LI�UHTXLUHG�

127(6
• 3HUIRUP�D�FDOLEUDWLRQ�DV�LQVWUXFWHG�LQ�WKH�SRZHU�PH�

WHU�RSHUDWLRQ�DQG�VHUYLFH�PDQXDO�

• 9HULI\�WKDW�WKH�SRZHU�PHWHU�&DO�)DFWRU�LV�VHW�FRU�
UHFWO\�IRU�WKH�WHVW�IUHTXHQF\�

6WHS��� &RQQHFW�WKH�SRZHU�PHWHU�WR�WKH����;;$�DV�VKRZQ�LQ�)LJ�
XUH�����

6WHS��� 3UHVV�WKH����;;$�RF On/Off NH\�WR�Off.�=HUR�WKH�SRZHU�PH�
WHU��DQG�WKHQ�SUHVV�RF On/Off NH\�WR�On.

6WHS��� $GMXVW�YDULDEOH�UHVLVWRU�5����)LJXUH�����RU������SDJH������
WR�JLYH�D�SRZHU�PHWHU�UHDGLQJ�HTXDO�WR�WKH����;;$�UHVHW
SRZHU�OHYHO�±����G%P��7KHVH�OHYHOV�DUH�OLVWHG�LQ�WKH�WDEOH
DW�OHIW�

6WHS���� 5HGXFH�WKH����;;$�5)�RXWSXW�SRZHU�E\���G%�

6WHS���� $GMXVW�YDULDEOH�UHVLVWRU�5����WR�JLYH�D�SRZHU�PHWHU�UHDG�
LQJ�HTXDO�WR�WKH����;;$�VHW�SRZHU�±����G%P�

MICROWAVE BAND
PRE-ADJUSTMENT PROCEDURE ADJUSTMENTS

Power Sensor*

Anritsu ML 4803A
Power Meter

RF Output

J0365 Cnversion Connector 
For 541XXA's With 75 Ohm

*See Text

541XXA Scalar Measurement System

)LJXUH����� (TXLSPHQW�6HWXS�IRU�$/&�3UH�$GMXVWPHQW�3URFHGXUHModel
Without

Attenuator
With 

Attenuator

54117A +10 dBm +9 dBm

54119A thru
54131A,
54136A,
54137A,
54147A

+10 dBm +7 dBm

54154A,
54161A,
54163A, and
54169A

+4 dBm +1 dBm

54177A +1 dBm –2 dBm
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127(
$GMXVWPHQWV�$�5���DQG�$�5������)LJXUH�����RU�����
DUH�LQWHUDFWLYH��7KHUHIRUH��VHW�5)�RXWSXW�SRZHU�WR�UH�
VHW�OHYHO��OHIW��DQG�UHSHDW�VWHSV���WKURXJK����XQWLO�ERWK
SRZHU�PHWHU�UHDGLQJV�DUH�ZLWKLQ�±����G%P�RI����;;$
LQGLFDWHG�5)�RXWSXW�SRZHU�

6WHS���� 'LVFRQQHFW�WKH�SRZHU�PHWHU�IURP�WKH����;;$�RF Output
FRQQHFWRU��

$/&�2SHUDWLQJ�3RLQW�$GMXVWPHQW

6WHS��� 5HVWRUH����;;$�WR�LWV�IDFWRU\�GHIDXOWV��DV�GHVFULEHG�RQ�WKH
SUHFHGLQJ�SDJH�

6WHS��� 3UHVV�WKH�Frequency��NH\�DQG�Select�NH\V�WR�VHOHFW�WKH
67$57�6723�PHQX��WRS�OHIW��

6WHS��� 6HOHFW�67$57�IURP�WKH�GLVSOD\HG�PHQX��DQG�VHW�WKH�IUH�
TXHQF\�DV�VKRZQ�EHORZ�

�����$�������$�������$�������$��DQG������$����*+]

$OO�RWKHU�PRGHOV��/RZ�HQG�IUHTXHQF\�

6WHS��� 6HOHFW�6723�IURP�WKH�GLVSOD\HG�PHQX��DQG�VHW�IUHTXHQF\
IRU�WKH�PRGHOªV�KLJK�HQG�IUHTXHQF\�

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

6WHS��� 3UHVV�WKH�&KDQQHO���Menu�NH\�

6WHS��� 8VLQJ�WKH�Menu�XS�GRZQ�DQG�Select�NH\V��FRQILJXUH�WKH
���;;$�IRU�D�SRZHU�PHDVXUHPHQW�XVLQJ�,QSXW�$�, DV�IRO�
ORZV�

&KRRVH�SELECT INPUT, IURP�WKH�&+$11(/�PHQX��WRS
OHIW��

7KHQ FKRRVH NON-RATIO A, IURP�WKH�6(/(&7�,1387
PHQX��PLGGOH�OHIW��

6HOHFW�POWER, ZKHQ�\RX�DUH�UHWXUQHG�WR�WKH�&+$1�
1(/�PHQX.

MICROWAVE BAND
ADJUSTMENTS PRE-ADJUSTMENT PROCEDURE

CHANNEL: 1
SELECT INPUT

NON-RATIO

A

B

R

RATIO:

A/R

B/R

USE  ◆  THEN
PRESS SELECT

CHANNEL: 1
INPUT: A

TRANSMISSION

RETURN LOSS

SWR

POWER

DTF

VIEW CAL

SELECT INPUT

TRACE MEMORY

REF LINE

USE  ◆  THEN
PRESS SELECT

FREQUENCY
MENU

START
XX.XXXX GHz:

STOP
 XX.XXXX GHz

PRESS SELECT
FOR

CENTER/WIDTH
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6WHS��� 3UHVV�WKH�Output Power�NH\��DQG�VHW�WR�WKH�SRZHU�OHYHO�DV
VKRZQ�LQ�WKH�WDEOH�DW�WRS�OHIW�

6WHS��� 3UHVV�WKH�Graticule On/Off NH\�WR�RQ�

6WHS���� 6HW�2VFLOORVFRSH�DV�IROORZV�

+RUL]RQWDO�6ZHHS���;�<�PRGH

&+���YHUWLFDO�VHQVLWLYLW\����9�GLY

&+���YHUWLFDO�VHQVLWLYLW\������9�GLY��ZLWK�;���SUREH�

&+���LQSXW���'&

&+���LQSXW���'&

'LVSOD\��&+��DQG�&+��2Q

6WHS���� &RQQHFW�D�VXLWDEOH�����RU������6HULHV�GHWHFWRU�EHWZHHQ�WKH
RF Output�DQG�Input A�FRQQHFWRUV��

6WHS���� 3UHVV�WKH�&KDQQHO���AutoScale�NH\�WR�RQ.

6WHS���� &RQQHFW�RVFLOORVFRSH�&+���LQSXW�WR�WKH����;;$�UHDU�SDQHO
Horizontal Output�FRQQHFWRU�XVLQJ�D�%1&�WR�%1&�FDEOH�
$GMXVW�WKH�SRVLWLRQ�FRQWUROV�IRU�D�IODW�WUDFH�LQ�WKH�FHQWHU�RI
WKH�VFUHHQ��)RU������$�WKUX������$��JR�WR�6WHS����

6WHS���� &RQQHFW�WKH�RVFLOORVFRSH�&+��SUREH�WR�73����)LJXUH�����RU
�����SDJH��������FRQQHFW�WKH�SUREH�JURXQG�FOLS�WR�WKH
���;;$�FKDVVLV��

6WHS���� 2EVHUYH�WKDW�WKH�RVFLOORVFRSH�GLVSOD\V�D�ZDYHIRUP�VLPLODU
WR�WKRVH�VKRZQ�DW�PLGGOH�OHIW�

127(
%RJXV�VLJQDOV�DUH�DQ\�VSLNHV�WKDW�HPLQDWH�IURP�WKH�UH�
WUDFH�OLQH��7KH\�PD\�DSSHDU�DW�IUHTXHQFLHV�RWKHU�WKDQ
WKRVH�VKRZQ�LQ�WKH�JUDSKLFV�DW�OHIW��

MICROWAVE BAND
PRE-ADJUSTMENT PROCEDURE ADJUSTMENTS

1V= .5V= X-Y

Retrace

Trace

Bogus signals--disregard

:DYHIRUP�DW�73���������¥�����$

1V= .5V= X-Y

Retrace

Trace

Bogus signals--disregard

Oscillations

:DYHIRUP�DW�73���ZLWK�2VFLOODWLRQV

Model
Without

Attenuator
With 

Attenuator

54117A +12 dBm +10 dBm

54119A thru
54131A, 
54136A,
54137A,
54147A

+12 dBm +9 dBm

54154A,
54161A,
54163A, and
54169A

–6 dBm –9 dBm

54177A –9 dBm –12 dBm
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6WHS���� )RU�PRGHOV������$�WKURXJK������$���

$GMXVW�5������)LJXUH�����RU������WR�PRYH�WKH�RVFLOORVFRSH
WUDFH�PRUH�SRVLWLYH�XQWLO�WKH�WUDFH�RVFLOODWHV��ERWWRP�OHIW�
DQG�RU�WKH����;;$��Unleveled�/('�OLJKWV��1RZ�DGMXVW
5����EDFN�WZR�WXUQV�

)RU�PRGHOV������$�DQG������$���

$GMXVW�$��5���RQ�WKH�PXOWLEDQG�FRQWUROOHU��)LJXUH�����
WR�PRYH�WKH�RVFLOORVFRSH�WUDFH�PRUH�SRVLWLYH�XQWLO�WKH
WUDFH�RVFLOODWHV�DQG�RU�WKH����;;$�Unleveled�/('
OLJKWV��1RZ�DGMXVW�$��5���EDFN�WZR�WXUQV��WUDFH�PRUH
QHJDWLYH��

)RU�PRGHOV������$�WKURXJK������$���

$GMXVW�$��5���RQ�WKH�PXOWLEDQG�FRQWUROOHU��)LJXUH�����
WR�PRYH�WKH�RVFLOORVFRSH�WUDFH�PRUH�QHJDWLYH�XQWLO�WKH
WUDFH�RVFLOODWHV�DQG�RU�WKH����;;$�Unleveled�/('
OLJKWV��1RZ�DGMXVW�$��5���EDFN�WZR�WXUQV��WUDFH�PRUH
SRVLWLYH��

)RU�PRGHOV������$���

7KH�RVFLOORVFRSH�ZLOO�GLVSOD\�D�QHJDWLYH�YROWDJH�IRUZDUG
WUDFH��$GMXVW�5���RQ�WKH�$���PXOWL�EDQG�FRQWUROOHU�WR
PRYH�WKH�RVFLOORVFRSH�WUDFH�PRUH�QHJDWLYH�XQWLO�WKH�WUDFH
RVFLOODWHV�DQG�RU�WKH�XQLW�EHFRPHV�XQOHYHOOHG��1RWH�WKH
XQLW�PD\�QRW�EHFRPH�XQOHYHOOHG�RU�RVFLOODWH�

1RZ�DGMXVW�5���WZR�WXUQV�WR�PDNH�WKH�RVFLOORVFRSH�WUDFH
PRUH�SRVLWLYH��

7KH�IURQW�SDUW�RI�WKH�VFRSH�WUDFH�ZLOO�PRYH�ZKHQ�5���LV
DGMXVWHG��$GMXVW�5���RQ�WKH�$/&�3&%�DV�5���ZDV�DG�
MXVWHG�WR�VHW�WKH�HQG�SDUW�RI�WKH�WUDFH�WR�WKH�FRUUHFW�OHYHO
�WKDW�LV��WZR�WXUQV�PRUH�SRVLWLYH�IURP�WKH�XQOHYHOOHG�DQG
RU�RVFLOODWLRQ�SRLQW��

7KLV�FRPSOHWHV�WKH�PLFURZDYH�EDQG�SUH�DGMXVWPHQW�SURFHGXUH��)RU�DOO
PRGHOV�H[FHSW������$�������$�������$�������$��DQG������$�SURFHHG
WR�WKH�����0+]�DQG����0+]�0DUNHU�$GMXVWPHQW��SDUDJUDSK������RQ
SDJH������

MICROWAVE BAND
ADJUSTMENTS PRE-ADJUSTMENT PROCEDURE
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MICROWAVE BAND
PRE-ADJUSTMENT PROCEDURE ADJUSTMENTS

R31

)LJXUH����� $���0XOWLEDQG�&RQWUROOHU�3&%�������$�DQG������$�

R31

)LJXUH����� $���0XOWLEDQG�&RQWUROOHU�3&%�������$�WKUX������$�
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��� ALC PRE- ADJUSTMENT
PROCEDURES FOR RF
BAND MODELS

7KHVH�SURFHGXUHV�HQVXUH�WKDW�WKH�5)�RXWSXW�SRZHU�RI�PRGHOV������$�
�����$��DQG������$�LV�DSSUR[LPDWHO\�FRUUHFW�VR�WKDW�WKH����0+]�DQG
���0+]�PDUNHUV�FDQ�EH�FDOLEUDWHG��8VH�WKLV�SURFHGXUH�DOVR�IRU�WKH�5)
�KHWHURG\QH��EDQG�RI�PRGHOV������$�������$�������$�������$��DQG
�����$��3HUIRUP�WKHVH�SURFHGXUHV�RQO\�LI�WKH�$/&�3&%�RU�5)�'HFN�FRP�
SRQHQWV�KDYH�EHHQ�FKDQJHG��2WKHUZLVH��JR�WR�SDUDJUDSK�����

7KLV�SURFHGXUH�LV�LQ�WKUHH�SDUWV��WKH�5HIHUHQFH�9ROWDJH�$GMXVWPHQW�SUR�
FHGXUH��WKH�3RZHU�2XWSXW�$GMXVWPHQW�3URFHGXUH�DQG�WKH�$/&�2SHUDW�
LQJ�3RLQW�$GMXVWPHQW�3URFHGXUH��8QOHVV�RWKHUZLVH�QRWHG��DOO�YDULDEOH
UHVLVWRUV��5[��DQG�WHVW�SRLQWV��73[��UHIHUUHG�WR�LQ�WKLV�SURFHGXUH�DUH�RQ
WKH�$/&��)UHTXHQF\�,QVWUXFWLRQ�3&%��)RU�WKH������$¥�����$��WKLV�LV
$����IRU�DOO�RWKHUV��LW�LV�$��

5HTXLUHG�7HVW�(TXLSPHQW

'LJLWDO�9ROWPHWHU��ZLWK�������GLJLWV�UHVROXWLRQ

2VFLOORVFRSH��GXDO�FKDQQHO�ZLWK�WZR�;���SUREHV

$15,768�5)�'HWHFWRU

3RZHU�0HWHU�DQG�6HQVRU

3UHOLPLQDU\

5HPRYH�WKH����;;$�WRS�FRYHU���5HIHU�WR�&KDSWHU����SDUDJUDSK����
IRU�LQVWUXFWLRQV��

5HIHUHQFH�9ROWDJH�$GMXVWPHQW�
7KLV�SUHVHWV�WKH�$/&�SRZHU�OHYHO��DOORZLQJ�SURSHU�RSHUDWLRQ�RI�WKH�PL�
FURZDYH�EDQG�PDUNHU�PRGXOH�

6WHS��� 6HW�'90�IRU�'&���9�UDQJH��QRW�DXWRUDQJH���&RQQHFW�FRP�
PRQ�OHDG�WR�73����FRQQHFW�RWKHU�OHDG�WR�73����)LJXUH�����RU
�����SDJH��������

6WHS��� $GMXVW�YDULDEOH�UHVLVWRU�5����)LJXUH�����RU������IRU�D�'90
UHDGLQJ�RI�������9�±����P9��)RU������$�WKURXJK������$�
JR�WR�6WHS���

6WHS��� &RQQHFW�FRPPRQ�OHDG�RI�'90�WR�73����FRQQHFW�RWKHU�OHDG
WR�73����6HW�YROWPHWHU�WR�DXWRUDQJH��

6WHS��� $GMXVW�YDULDEOH�UHVLVWRU�5�����)LJXUH�����RU������IRU�D�'90
UHDGLQJ�RI�����9�±���9��

6WHS��� 'LVFRQQHFW�'90��

RF BAND
ADJUSTMENTS PRE-ADJUSTMENT PROCEDURE
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3RZHU�2XWSXW�$GMXVWPHQW

6WHS��� 3UHVV�WKH�System Menu�NH\�DQG�VHOHFW�RESET�IURP�WKH�GLV�
SOD\HG�PHQX��WRS�OHIW��XVLQJ�WKH�Menu�XS�GRZQ�DQG�Select
NH\V��

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

6WHS��� 3UHVV�&KDQQHO���DQG���Display On/Off NH\V�WR�RII�
7KLV�SODFHV�WKH����;;$�LQ�WKH�&:�PRGH�

6WHS��� 3UHVV�WKH�Frequency�DQG�Enter�NH\V�WR�VHOHFW�WKH�&(17(5�
:,'7+�PHQX�

6WHS��� 6HW�WIDTH�WR���*+]��WKHQ�VHW�WKH�CENTER�IUHTXHQF\�DV
VKRZQ�EHORZ�

)RU������$�������$��DQG������$��VHW�WR�D�YDOXH�WKDW�LV
�����WLPHV�WKH�EDQG�HQG�IUHTXHQF\��
([DPSOH�IRU������$���
���� �����0+]

)RU�DOO�RWKHU�PRGHOV�����0+]�

6WHS��� )RU�PRGHOV������$�������$��DQG������$�HTXLSSHG�ZLWK
��Ω�5)�RXWSXWV��

&RQQHFW�D�0$����$�SRZHU�VHQVRU�WR�WKH�$QULWVX
0/����$�SRZHU�PHWHU��

)RU�PRGHOV������$�������$��DQG������$�HTXLSSHG�ZLWK
��Ω�5)�RXWSXWV��

&RQQHFW�D�0$����$�SRZHU�VHQVRU�DQG�D�-�����&RQYHU�
VLRQ�&RQQHFWRU�WR�WKH�$QULWVX�0/����$�SRZHU�PHWHU��

)RU�PRGHOV������$�������$�������$�������$��DQG������$��

&RQQHFW�D�0$����$�SRZHU�VHQVRU�DQG�SUHFLVLRQ�DGDSWHU
WR�FRQYHUW�WR�.�DQG�9�FRQQHFWRUV��DV�DSSURSULDWH��WR�WKH
$QULWVX�0/����$�SRZHU�PHWHU��

127(6
• 3HUIRUP�D�FDOLEUDWLRQ�DV�LQVWUXFWHG�LQ�WKH�SRZHU�PH�
WHU�RSHUDWLRQ�DQG�VHUYLFH�PDQXDO�

• 9HULI\�WKDW�WKH�SRZHU�PHWHU�&DO�)DFWRU�LV�VHW�FRU�
UHFWO\�IRU�WKH�WHVW�IUHTXHQF\�

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED

TO KEEP:

CAL DATA

MARKERS

LIMITS

RESET

RESET TO
FACTORY
DEFAULTS

USE  ◆  THEN
PRESS SELECT

RF BAND
PRE-ADJUSTMENT PROCEDURE ADJUSTMENTS
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6WHS��� &RQQHFW�WKH�SRZHU�PHWHU�WR�WKH����;;$�5)�2XWSXW�FRQQHF�
WRU���)LJXUH������SDJH�������

6WHS��� 3UHVV�WKH����;;$�RF On/Off NH\�WR�RII.�=HUR�WKH�SRZHU�PH�
WHU��DQG�WKHQ�SUHVV�RF On/Off NH\�WR�RQ.

6WHS��� $GMXVW�YDULDEOH�UHVLVWRU�5����)LJXUH�����RU������SDJH������
WR�SURYLGH�D�SRZHU�PHWHU�UHDGLQJ�HTXDO�WR�WKH����;;$�UHVHW
SRZHU�OHYHO�±����G%P��7KHVH�OHYHOV�DUH�OLVWHG�LQ�WKH�WDEOH�DW
OHIW�

6WHS���� 5HGXFH�WKH����;;$�5)�RXWSXW�SRZHU�E\����G%�

6WHS���� $GMXVW�YDULDEOH�UHVLVWRU�5�����)LJXUH�����RU������WR�JLYH�D
SRZHU�PHWHU�UHDGLQJ�HTXDO�WR�WKH����;;$�VHW�SRZHU�±���
G%P�

6WHS���� $GMXVWPHQWV�5���DQG�5����DUH�LQWHUDFWLYH��7KHUHIRUH��VHW
5)�RXWSXW�SRZHU�WR�UHVHW�OHYHO�DQG�UHSHDW�VWHSV���WKURXJK
���XQWLO�ERWK�SRZHU�PHWHU�UHDGLQJV�DUH�ZLWKLQ�±����G%P�RI
���;;$�LQGLFDWHG�5)�RXWSXW�SRZHU�

6WHS���� 'LVFRQQHFW�WKH�SRZHU�PHWHU�IURP�WKH����;;$�RF Output
FRQQHFWRU��

$/&�2SHUDWLQJ�3RLQW�$GMXVWPHQW

6WHS��� 5HVWRUH����;;$�WR�LWV�IDFWRU\�GHIDXOWV��DV�GHVFULEHG�LQ
6WHSV���DQG���RQ�WKH�SUHFHGLQJ�SDJH�

6WHS��� 3UHVV�WKH�Frequency�NH\�

6WHS��� 6HOHFW�67$57�IURP�WKH�GLVSOD\HG�PHQX��DQG�VHW�WKH�IUH�
TXHQF\�DV�VKRZQ�EHORZ�

�����$¥�����$��/RZ�HQG�IUHTXHQF\

�����$�������$�������$�������$��DQG������$�����0+]

6WHS��� 6HOHFW�6723�IURP�WKH�GLVSOD\HG�PHQX��DQG�VHW�WKH�IUH�
TXHQF\�DV�VKRZQ�EHORZ�

�����$¥�����$��+LJK�HQG�IUHTXHQF\

�����$�������$�������$�������$��DQG������$����*+]

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

6WHS��� 3UHVV�WKH�&KDQQHO���Menu�NH\�

Model
Without

Attenuator
With 

Attenuator

54107A,
54109A,
54111A; 
50Ω output

+12 dBm +10 dBm

54107A,
54109A,
54111A; 
75Ω output

+10 dBm +8 dBm

54117A +10 dBm +9 dBm

54147A +10 dBm +7 dBm

54161A,
54169A

+4 dBm +1 dBm

54177A +1 dBm –2 dBm

FREQUENCY
MENU

START
XX.XXX GHz

STOP

XX.XXX GHz

PRESS SELECT
FOR 

CENTER/WIDTH

RF BAND
ADJUSTMENTS PRE-ADJUSTMENT PROCEDURE
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6WHS��� 8VLQJ�WKH�Menu�XS�GRZQ�DQG�Select�NH\V��FRQILJXUH�WKH
���;;$�IRU�D�SRZHU�PHDVXUHPHQW�XVLQJ�,QSXW�$�, DV�IRO�
ORZV�

&KRRVH�SELECT INPUT, IURP�WKH�&+$11(/�PHQX��WRS
OHIW��

7KHQ FKRRVH NON-RATIO A, IURP�WKH�6(/(&7�,1387
PHQX��PLGGOH�OHIW��

6HOHFW�POWER, ZKHQ�\RX�DUH�UHWXUQHG�WR�WKH�&+$11(/
PHQX.

6WHS��� 3UHVV�WKH�Output Power�NH\��DQG�VHW�WR�WKH�SRZHU�OHYHO
VKRZQ�LQ�WKH�WDEOH�DW�ERWWRP�OHIW�

6WHS��� 3UHVV�WKH�Graticule On/Off NH\�WR�RQ�

6WHS���� 6HW�WKH�RVFLOORVFRSH�DV�IROORZV�

+RUL]RQWDO�6ZHHS���;�<�PRGH

&+���YHUWLFDO�VHQVLWLYLW\����9�GLY

&+���YHUWLFDO�VHQVLWLYLW\������9�GLY��ZLWK�;���SUREH�

&+���LQSXW���'&

&+���LQSXW���'&

'LVSOD\���&+��DQG�&+���2Q

6WHS���� &RQQHFW�D�VXLWDEOH�GHWHFWRU�IURP�WKH����;;$�RF Output�FRQ�
QHFWRU�WR� Input A��

6WHS���� 3UHVV�WKH�&KDQQHO���AutoScale �NH\��WXUQ�RQ��

CHANNEL: 1
INPUT: A

TRANSMISSION

RETURN LOSS

SWR

POWER

DTF

VIEW CAL

SELECT INPUT

TRACE MEMORY

REF LINE

USE  ◆  THEN
PRESS SELECT

CHANNEL: 1
SELECT INPUT

NON-RATIO

A

B

R

RATIO:

A/R

B/R

USE  ◆  THEN
PRESS SELECT

Model
Without 

Attenuator
With 

Attenuator

54107A,
54109A,
54111A; 
50Ω output

+14 dBm +12 dBm

54107A,
54109A,
54111A; 
75Ω output

+12 dBm +10 dBm

54117A,
54147A

+12 dBm +9 dBm

54154A –
54169A

–6 dBm –9 dBm

54177A –9 dBm –12 dBm

RF BAND
PRE-ADJUSTMENT PROCEDURE ADJUSTMENTS
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6WHS���� &RQQHFW�RVFLOORVFRSH�&+���LQSXW�WR�WKH����;;$�UHDU�SDQHO
Horizontal Output�FRQQHFWRU�XVLQJ�D�%1&�WR�%1&�FDEOH��$G�
MXVW�WKH�SRVLWLRQ�FRQWUROV�IRU�D�IODW�WUDFH�LQ�WKH�FHQWHU�RI�WKH
VFUHHQ�

6WHS���� &RQQHFW�WKH�RVFLOORVFRSH�&+��SUREH�WR�73����)LJXUH�����RU
�����SDJH��������FRQQHFW�WKH�SUREH�JURXQG�FOLS�WR�WKH
���;;$�FKDVVLV��

6WHS���� 2EVHUYH�WKDW�WKH�RVFLOORVFRSH�GLVSOD\V�D�ZDYHIRUP�ZLWK�D
QHJDWLYH�GF�FRPSRQHQW��VHH�ILJXUH�RQ�SDJH��������

6WHS���� )RU�PRGHOV������$�������$��DQG������$���

$GMXVW�$�5����IXOO\�FORFNZLVH��$GMXVW�$�5����IRU�DQ�RV�
FLOORVFRSH�OHYHO�RI�DSSUR[LPDWHO\�¥���9��

)RU�PRGHOV������$�DQG������$���

&RQILUP�WKDW�WKH�Unleveled�/('�GRHV�QRW�OLJKW�DQG�WKDW
WKH�RVFLOORVFRSH�WUDFH�LV�QRW�RVFLOODWLQJ��,I�HLWKHU�FRQGLWLRQ
H[LVWV��DGMXVW�$��5���RQ�WKH�PXOWLEDQG�FRQWUROOHU��)LJ�
XUH������SDJH��������RU�$�5�����)LJXUH������SDJH�������IRU
�����$��WR�PRYH�WKH�RVFLOORVFRSH�WUDFH�VOLJKWO\�PRUH�QHJD�
WLYH�XQWLO�WKH�RVFLOODWLRQV�RU�XQOHYHOHG�FRQGLWLRQ�VWRSV�

)RU�PRGHOV������$�������$��DQG������$���

&RQILUP�WKDW�WKH�Unleveled�/('�GRHV�QRW�OLJKW�DQG�WKDW
WKH�RVFLOORVFRSH�WUDFH�LV�QRW�RVFLOODWLQJ��,I�HLWKHU�FRQGLWLRQ
H[LVWV��DGMXVW�$��5���RQ�WKH�PXOWLEDQG�FRQWUROOHU��)LJ�
XUH������SDJH��������RU�$��5����)LJXUH������SDJH�������WR
PRYH�WKH�RVFLOORVFRSH�WUDFH�VOLJKWO\�PRUH�SRVLWLYH�XQWLO
WKH�RVFLOODWLRQV�RU�XQOHYHOHG�FRQGLWLRQ�VWRSV��1RZ�PRYH
WKH�SRWHQWLRPHWHU�RQH�DGGLWLRQDO�WXUQ�WR�IXUWKHU�LQFUHDVH
WKH�SRVLWLYH�PRYHPHQW�

7KLV�FRPSOHWHV�WKH�PLFURZDYH�EDQG�SUH�DGMXVWPHQW�SURFHGXUH��3URFHHG
WR�WKH�����0+]�DQG����0+]�0DUNHU�$GMXVWPHQW��SDUDJUDSK�����

RF BAND
ADJUSTMENTS PRE-ADJUSTMENT PROCEDURE
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��� 500 MHz AND 25 MHz
MARKER ADJUSTMENT

8VH�WKLV�SURFHGXUH�WR�PDNH�DGMXVWPHQWV�WR�WKH�����0+]�DQG����0+]
PDUNHU�DVVHPEOLHV��RQ�WKH�5)�'HFN��DQG�WR�WKH�$��RU�$���$/&�)UH�
TXHQF\�,QVWUXFWLRQ�3&%��$���LV�XVHG�RQ������$¥�����$���3HUIRUP�WKLV
SURFHGXUH�RQO\�LI�

7KH�XQLW�LV�D�PRGHO������$�WKURXJK������$���)RU�PRGHOV
�����$�������$��DQG������$��JR�WR�SDUDJUDSK������RQ�SDJH�������
7KH�XQLW�GLVSOD\V�IUHTXHQF\�HUURUV�
2QH�RU�PRUH�5)�'HFN�FRPSRQHQWV¦H[FHSW�'RZQ�&RQYHUWHU¦�KDV
EHHQ�UHSODFHG�

0HDVXUHPHQW�7HFKQLTXH

7KLV�SURFHGXUH�XVHV�D�VSHFLDO����;;$�RSHUDWLQJ�PRGH�WKDW�GLVSOD\V
WKH�����0+]�DQG����0+]�PDUNHUV�RQ�WKH�LQWHUQDO�PRQLWRU��7KH
PDUNHU�ZDYHIRUPV�DSSHDU�RQ�D�VFUHHQ�GLVSOD\�ZLWK�WKH�KRUL]RQWDO
D[LV�JUDGXDWHG�LQ�IUHTXHQF\�XQLWV���7KHVH�XQLWV�DUH�PHDQLQJOHVV�DQG
DUH�XVHG�RQO\�WR�TXDQWLVL]H�WKH�ZDYHIRUP�ZLGWK��

'XULQJ�WKLV�SURFHGXUH��LI�WKH����;;$�GRHV�QRW�GLVSOD\�WKH�PDUNHU�V�
DV�GHVFULEHG�LW�LV�SUREDEO\�GXH�WR�D�IDLOXUH�WR�IUHTXHQF\�ORFN�ZLWK�WKH
FXUUHQW�PDUNHU�DGMXVWPHQW�VHWWLQJV��7R�RYHUFRPH�WKLV�SUREOHP��DG�
MXVW�WKH�����0+]�DQG����0+]�PDUNHU�VHQVLWLYLW\�YDULDEOH�UHVLVWRUV
XQWLO�PDUNHUV�DUH�GLVSOD\HG�DQG�WKHQ�SUHVV�WKH�Self Test�NH\��7KH
���;;$�ZLOO�SHUIRUP�D�PDMRU�IUHTXHQF\�FDOLEUDWLRQ�DQG�SURGXFH�DQ
DFFXUDWH�GLVSOD\�

5HTXLUHG�7HVW�(TXLSPHQW

2VFLOORVFRSH��GXDO�FKDQQHO�ZLWK�WZR�;���SUREHV

3UHOLPLQDU\

5HPRYH�WKH����;;$�WRS�FRYHU���5HIHU�WR�&KDSWHU����SDUDJUDSK����
IRU�LQVWUXFWLRQV��

3HUIRUP�WKH�$/&�3UH�$GMXVWPHQW�SURFHGXUH��SDUDJUDSK������EHIRUH
SHUIRUPLQJ�WKLV�SURFHGXUH�

0DUNHU�$GMXVWPHQW

6WHS��� 'LVFRQQHFW�DQ\�GHWHFWRUV�FRQQHFWHG�WR�WKH�VLJQDO�FKDQQHO�LQ�
SXWV�

6WHS��� 3UHVV�WKH�System Menu�NH\�DQG�VHOHFW�RESET�IURP�WKH�GLV�
SOD\HG�PHQX��WRS�OHIW��XVLQJ�WKH�Menu�XS�GRZQ�DQG�Select
NH\V��

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

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED

TO KEEP:

CAL DATA

MARKERS

LIMITS

RESET

RESET TO
FACTORY
DEFAULTS

USE  ◆  THEN
PRESS SELECT

500 MHz AND 25 MHz
MARKER ADJUSTMENT ADJUSTMENTS
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6WHS��� 8VLQJ�WKH�Menu�XS�GRZQ�DQG�Select�NH\V��FRQILJXUH�WKH
���;;$�IRU�D�SRZHU�PHDVXUHPHQW�XVLQJ�,QSXW�$�, DV�IRO�
ORZV�

&KRRVH�SELECT INPUT, IURP�WKH�&+$11(/�PHQX��WRS
OHIW��

7KHQ FKRRVH NON-RATIO A, IURP�WKH�6(/(&7�,1387
PHQX��PLGGOH�OHIW��

6HOHFW�POWER, ZKHQ�\RX�DUH�UHWXUQHG�WR�WKH�&+$11(/
PHQX.

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

6WHS��� 3UHVV�WKH�Output Power�NH\��DQG�VHW�WKH�SRZHU�OHYHO����G%
EHORZ�WKH�5HVHW�OHYHO��DV�VKRZQ�LQ�WKH�WDEOH�DW�ERWWRP�OHIW�

6WHS��� 3UHVV�WKH�Frequency�DQG�Select�NH\V�WR�GLVSOD\�WKH�&(1�
7(5�:,'7+�PHQX�

6WHS��� 6HW�WKH�:,'7+�WR�����*+]��&HQWHU�IUHTXHQF\�ZLOO�EH�VHW�LQ
D�ODWHU�VWHS��IRU�QRZ��OHDYH�LW�DW�LWV�GHIDXOW�YDOXH��

6WHS��� 6HW�WKH����;;$�IRU�WKH�6HUYLFH�0RGH�RI�RSHUDWLRQ��DV�IRO�
ORZV���

3UHVV�WKH�Self Test�NH\�

:KHQ�WKH�&KDQQHO�/('ªV�EHJLQ�IODVKLQJ��VHTXHQWLDOO\
SUHVV�WKH�Frequency, Markers,�DQG�Leveling�NH\V��

7KH����;;$�ZLOO�QRZ�GLVSOD\�WKH�PDLQ�VHUYLFH�PRGH
PHQX��QH[W�SDJH��

CHANNEL: 1
INPUT: A

TRANSMISSION

RETURN LOSS

SWR

POWER

DTF

VIEW CAL

SELECT INPUT

TRACE MEMORY

REF LINE

USE  ◆  THEN
PRESS SELECT

CHANNEL: 1
SELECT INPUT

NON-RATIO

A

B

R

RATIO:

A/R

B/R

USE  ◆  THEN
PRESS SELECT

Model
Without 

Attenuator
With 

Attenuator

54117A +0 dBm –1 dBm

54119A –
54147A

+0 dBm –3 dBm

54154A –
54169A

– 6 dBm –9 dBm

54177A –9 dBm –12 dBm

500 MHz AND 25 MHz
ADJUSTMENTS MARKER ADJUSTMENT
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6WHS���� 3UHVV�WKH�Data Entry “2”�NH\�WR�VHOHFW�WKH�GLDJQRVWLF�PDUNHUV
VWDWXV�PHQX��EHORZ��

6WHS���� 3UHVV�WKH�Data Entry “1”�NH\�WR�WXUQ�WKH�PDUNHU�GLVSOD\�RQ��

6WHS���� 3UHVV�WKH�Self Test�NH\�

6WHS���� :KHQ�VHOI�WHVW�FRPSOHWHV��WKH�GLVSOD\�VKRXOG�UHVHPEOH�WKDW
VKRZQ�LQ�)LJXUH������

127(6
• ,I�WKH����;;$�IDLOV�VHOI�WHVW��SUHVV�WKH�Select�NH\�WR
REWDLQ�D�PHDVXUHPHQW�GLVSOD\�

• 7KH�����0+]�PDUNHUV�DUH�RQH�JUDWLFOH�GLYLVLRQ�LQ
KHLJKW��WKH����0+]�PDUNHUV�DUH�RQH�KDOI�GLYLVLRQ�

SERVICE MODE

diagnostic marker status

1 - markers on
2 - markers off

NOTE: if markers on and in cw mode, the cw
filter will be set according to sweep width.
clear return to service mode main menu
stest return to normal operation

SERVICE MODE

1 - direct control of frequency dacs
2 - diagnostic markers on/off
3 - frequency locking on/off
4 - frequency error message on/off
5 - enable dual autozero
6 - extended cpu self-test mode
7 - additional start sweep locking enable/disable
8 - 100 ms delay at start of sweep enable/disable
9 - variable delay for each data point
0 - ALC square wave test

stest return to normal operation

500 MHz AND 25 MHZ
MARKER ADJUSTMENT ADJUSTMENTS
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6WHS���� /RDG�WKH�5)�RXWSXW�FRQQHFWRU�E\�FRQQHFWLQJ�DQ�DSSURSULDWH
����6HULHV�GHWHFWRU��+RZHYHU��'2�127�FRQQHFW�WKH�GHWHFWRU
WR�D�FKDQQHO�LQSXW��,QSXW�$��%��RU�5��

6WHS���� 3UHVV�WKH�)UHTXHQF\�NH\�WR�GLVSOD\�WKH�&(17(5�:,'7+
PHQX�

6WHS���� 6HW�WKH�&(17(5�IUHTXHQF\�WR�WKH�YDOXH�VKRZQ�LQ�WKH�WDEOH
DW�OHIW�IRU�WKH�PRGHO�EHLQJ�WHVWHG�

6WHS���� &RQQHFW�D�%1&�WR�%1&�FDEOH�IURP�WKH����;;$�Horizontal
Output�FRQQHFWRU�WR�WKH�RVFLOORVFRSH��;��LQSXW��

6WHS���� 3ODFH�WKH�RVFLOORVFRSH�LQ��;<��DQG�DGMXVW�WKH�KRUL]RQWDO�JDLQ
IRU�D�IXOO�GLVSOD\�

541117A

1:   NO CAL
    DATA

FREQUENCY
MENU

PRESS SELECT
FOR

START/STOP

CENTER
 2.500 GHz
WIDTH
  0.0500 GHz

CENTER:   2.5000 GHz WIDTH:  0.5000 GHz
100 MHz/DIV

401 pts LEVEL:  +9.0 dBm

1: TRANSMSSN (A)
2: OFF

  0.1 dB/DIV OFFSET  -59.6 dB

1

)LJXUH������ 6SHFLDO�0DUNHUV�0RGH�'LVSOD\�541XXA Model
Set Frequency

(GHz)

54117A,
54119A

8.400

54128A 12.2

54130A 19.800

54131A 15.800

54136A 26.300

54137A,
54147A, 54154A
thru 54177A

19.800

500 MHz AND 25 MHz
ADJUSTMENTS MARKER ADJUSTMENT
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6WHS���� 5HPRYH�WKH�FRYHU�IURP�WKH����0+]�0RGXOH�DQG�FRQQHFW�D
;���SUREH�EHWZHHQ�WKH�RVFLOORVFRSH�&+��,QSXW�DQG�8��SLQ��
�)LJXUH�������

127(
)LJXUH������VKRZV�WKH����0+]�DQG�����0+]�PRGXOHV
JDQJHG�WRJHWKHU��DV�WKH\�DUH�IRU�WKH������$�DQG
�����$��$OWKRXJK�WKH�WZR�XQLWV�DUH�VHSDUDWHG�RQ�WKH
RWKHU�PRGHOV��WKH�DGMXVWPHQWV�DUH�LQ�WKH�VDPH�UHODWLYH
ORFDWLRQV�

6WHS���� $GMXVW�5����)LJXUH�����RU������3DJH�������IRU�WKH�YROWDJH
YDOXH�VKRZQ�LQ�WKH�WDEOH�DW�OHIW���7KHVH�YROWDJHV�ZLOO�EH�UH�
IHUUHG�WR�DV�§WULS¨�OHYHOV�LQ�D�ODWHU�VWHS��

6WHS���� 6HW�WKH�����0+]�,�)�WUDFNLQJ�SRWHQWLRPHWHU�5����)LJXUH���
����IXOO\�FRXQWHU�FORFNZLVH�

6WHS���� 3UHVV�WKH�Frequency�DQG�Select�NH\V�WR�VHOHFW�WKH�&(17(5�
:,'7+�PHQX�

6WHS���� 6HW�WKH�WIDTH�WR�����*+]�DQG�WKH�CENTER�IUHTXHQF\
����*+]�DERYH�WKH�ORZ�EDQG�HGJH�IUHTXHQF\�RI�WKH�XQLW��DV
VKRZQ�LQ�WKH�WDEOH�DW�OHIW�

541XXA Model Level (Volts)

54117A, 54119A –0.70

54128A –1.25

54130A –1.25

54131A –2.00

54136A –0.70

54137A thru 54177A –0.60

541XXA Model
Frequency

(GHz)

54117A, 54119A 2.5

54128A 8.5

54130A 13

54131A 10.5

54136A 17.5

54137A thru 54177A 2.5

500 MHz AND 25 MHZ
MARKER ADJUSTMENT ADJUSTMENTS

500 MHz Module

25 MHz Module

500 MHz IF Gain
(access via hold in case)

R21 
500 MHz IF Tracking

25 MHz IF GainU3

)LJXUH������ ���0+]�DQG�����0+]�0RGXOHV�$GMXVWPHQW�/RFDWLRQV�������$�WKUX�������$��
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6WHS���� $GMXVW�WKH�����0+]�,)�JDLQ�DQG�WKH����0+]�,)�JDLQ�SRWHQ�
WLRPHWHUV��)LJXUH�������WR�REWDLQ�DOO�PDUNHU�ZLWK�QR�VSXUL�
RXV��DV�REVHUYHG�RQ�WKH����;;$�GLVSOD\��)LJXUH��������

127(
����0+]�VSXULRXV�RQ�WKH������$������$�DUH�DFFHSW�
DEOH�SURYLGHG�WKH\�DUH�OHVV�WKDQ���0+]���7R�GHWHUPLQH
ZLGWK��XVH�WKH�PDLQ�DQG�UHODWLYH�FXUVRU��DV�GHVFULEHG�LQ
VWHSV����WKUX�����EHORZ��

6WHS���� 6HW�WKH CENTER�IUHTXHQF\�WR�����*+]�EHORZ�WKH�PRGHOªV
KLJK�HQG�IUHTXHQF\��DV�VKRZQ�LQ�WKH�WDEOH�DW�WRS�OHIW��

6WHS���� ,I�ILWWHG��DGMXVW�WKH�����0+]�,�)�WUDFNLQJ�SRWHQWLRPHWHU
5����)LJXUH������WR�REWDLQ�DOO�PDUNHU�ZLWK�QR�VSXULRXV��DV
REVHUYHG�RQ�WKH����;;$�GLVSOD\��)LJXUH��������

6WHS���� 3UHVV�WKH�Self Test�NH\��5HSHDW�VWHSV����WKURXJK����XQWLO
WKH�XQLW�SDVVHV�VHOI�WHVW�

6WHS���� 3UHVV�WKH�Frequency�DQG�Select NH\V�WR�GLVSOD\�WKH�&(1�
7(5��:,'7+�PHQX�

6WHS���� 6HW�WIDTH�WR������*+]�DQG�CENTER�WR�����*+]�DERYH�WKH
PRGHOªV�ORZ�HQG�IUHTXHQF\��DV�VKRZQ�LQ�WKH�WDEOH�DW�OHIW�

6WHS���� 2Q�WKH�����0+]�PRGXOH��LQFUHDVH�WKH�����0+]�,)�*DLQ�SR�
WHQWLRPHWHU��)LJXUH�������XQWLO�VSXULRXV�����0+]�PDUNHUV
DSSHDU��RU�XQWLO�VDWXUDWLRQ�RFFXUV��)LJXUH��������5HGXFH�WKH
JDLQ�XQWLO�WKH�VSXULRXV�PDUNHUV�GLVDSSHDU�

54117A

1:   N O CA L
    DA TA

FREQUENCY
MENU

PRESS SELECT
FOR

START/STOP

CENTER
 2.500 GHz
WI DT H
  0.0500 GHz

CENTER:   2.5000 GHz WIDTH:  0.5000 GHz
100 MHz/DIV

401 pts LEVEL:  +9.0 dBm

1: TRANSMSSN (A)
2: OFF

  0.1 dB/DIV OFFSET  -59.6 dB

1

)LJXUH������ ���;;$�'LVSOD\�RI�����0+]�0DUNHUV

541XXA Model Frequency (GHz)

54117A,
54119A

2.5

54128A 8.5

54130A 13

54131A 10.5

54136A 17.5

54137A thru 
54177A

2.5

541XXA Model
Frequency

(GHz)

54117A, 54119A 8.0

54128A 12.0

54130A 19.5

54131A 15.5

54136A 26.0

54137A thru 54177A 19.5

500 MHz AND 25 MHZ
ADJUSTMENTS MARKER ADJUSTMENT
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)RU������$�DQG������$�VSXULRXV�����0+]�PDUNHUV�DW
PLG����0+]�PDUNHU�SRLQWV��H[DPSOH�������*+]�IRU�WKH
�����$��ZLOO�QRUPDOO\�EH�SUHVHQW�ZKHQ�WKH�JDLQ�LV�LQ�
FUHDVHG�VXIILFLHQWO\�WR�JLYH�DGHTXDWH�PDUNHUV�DW
����*+]��&RQILUP�WKDW�WKHVH�PLG�PDUNHU�VSXULRXV
ZLGWKV�DUH�OHVV�WKDQ���0+]��6SXULRXV�PDUNHUV�FORVH�LQ
RQ�HLWKHU�VLGH�RI�WKH�PDLQ�����0+]�PDUNHU��DV�VKRZQ
LQ�ILJXUH�������DUH�QRW�DFFHSWDEOH�DQG�WKH�JDLQ�VKRXOG
EH�UHGXFHG�WR�UHPRYH�WKHP���7R�GHWHUPLQH�ZLGWK��XVH
WKH�PDLQ�DQG�UHODWLYH�FXUVRU��DV�GHVFULEHG�LQ�VWHSV���
WKUX�����EHORZ��

6WHS���� 6HW�WIDTH�WR������*+]��

6WHS���� 3UHVV�WKH�Cursor�2Q�2II�NH\�WR�RQ�

541117A

1:   NO CAL
    DATA

FREQUENCY
MENU

1

PRESS SELECT
FOR

START/STOP

CENTER
 2.500 GHz
WIDTH
  0.0500 GHz

CENTER:   2.5000 GHz WIDTH:  0.5000 GHz
10 MHz/DIV

401 pts LEVEL:  +9.0 dBm

1: TRANSMSSN (A)
2: OFF

  0.1 dB/DIV OFFSET  -59.6 dB

)LJXUH������ ����0+]�0DUNHUV�LQ�6DWXUDWLRQ

541117A

1:   NO CAL
    DATA

FREQUENCY
MENU

1

PRESS SELECT
FOR

START/STOP

CENTER
 2.500 GHz
WIDTH
  0.0500 GHz

CENTER:   2.5000 GHz WIDTH:  0.5000 GHz
100 MHz/DIV

401 pts LEVEL:  +9.0 dBm

1: TRANSMSSN (A)
2: OFF

  0.1 dB/DIV OFFSET  -59.6 dB

)LJXUH������ ����0+]�0DUNHUV�6KRZLQJ�6SXULRXV�6LJQDO�5HVSRQVH

500 MHz AND 25 MHZ
MARKER ADJUSTMENT ADJUSTMENTS
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6WHS���� 5RWDWH�WKH�Data Entry�NQRE�WR�SRVLWLRQ�WKH�PDLQ�FXUVRU�WR
WKH�ORZ�IUHTXHQF\�HGJH�RI�WKH�GLVSOD\HG�PDUNHU�

6WHS���� 3UHVV�WKH�Relative FXUVRU�NH\�WR�GLVSOD\�WKH�UHODWLYH�FXUVRU�

6WHS���� 5RWDWH�WKH�Data Entry�NQRE�WR�SRVLWLRQ�WKH�UHODWLYH�FXUVRU�WR
WKH�KLJK�IUHTXHQF\�HGJH�RI�WKH�GLVSOD\HG�PDUNHU�

6WHS���� 5HDG�WKH�UHODWLYH�FXUVRU�ZLGWK�IURP�WKH�GLVSOD\HG�PHQX
�OHIW��

6WHS���� $GMXVW�WKH�����0+]�*DLQ�SRWHQWLRPHWHU��)LJXUH�������IRU�D
PDUNHU�ZLGWK�RI����±��0+]�

6WHS���� 3UHVV�WKH�Frequency�DQG�Select NH\V�WR�GLVSOD\�WKH�&(1�
7(5��:,'7+�PHQX�

6WHS���� 6HW�WIDTH�WR������*+]�DQG�CENTER�DV�VKRZQ�LQ�WKH�WDEOH
DW�PLGGOH�OHIW�

6WHS���� )RU�DOO�PRGHOV�WKDW�KDYH�5���LQVWDOOHG��)LJXUH��������DGMXVW
5���WR�

,QFUHDVH�WKH�ZLGWK�RI�WKH�����0+]�PDUNHU�XQWLO�VDWXUD�
WLRQ�RFFXUV��)LJXUH��������

'HFUHDVH�PDUNHU�ZLGWK�XQWLO�WKH�PDUNHU�MXVW�FRPHV�RXW
RI�VDWXUDWLRQ��QRWH�LWV�ZLGWK�YDOXH�

5HGXFH�PDUNHU�ZLGWK�WR������0+]��¥��������0+]��DV�RE�
VHUYHG�RQ�WKH�&85625�PHQX�

6WHS���� )RU�DOO�XQLWV�QRW�ILWWHG�ZLWK�5���PDUNHU�DGMXVWPHQW�SRW�

&RQILUP�WKDW�WKH����0+]�PDUNHU�LV�SUHVHQW�DQG�RI�WKH
FRUUHFW�ZLGWK�������0+]��DV�REVHUYHG�LQ�WKH�FXUVRU�PHQX�

6WHS���� 3UHVV�WKH�Frequency�DQG�Select NH\V�WR�GLVSOD\�WKH�&(1�
7(5��:,'7+�PHQX�

6WHS���� 6HW�WIDTH�WR������*+]�DQG�CENTER�DV�VKRZQ�LQ�WKH�WDEOH
DW�ERWWRP�OHIW�

CURSOR

NON-RATIO

1: XX.XXdB

2: XXXX GHz

RELATIVE

1: XX.XXdBr

X.XXXX GHz

Between 17 and 23 GHz

541XXA Model Frequency (GHz)

54117A,
54119A

8.0

54128A 12.0

54130A 19.5

54131A 15.5

54136A 26.0

54137A  
54147A

19.5

54154A  
54177A

19.5

541XXA Model Frequency (GHz)

54117A,
54119A

2.5

54128A 8.5

54130A 13

54131A 10.5

54136A 17.5

54137A thru
54177A

2.5

500 MHz AND 25 MHZ
ADJUSTMENTS MARKER ADJUSTMENT
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6WHS���� &RQQHFW�WKH�RVFLOORVFRSHªV�&+����<�LQSXW��WR�8���SLQ����)LJ�
XUH��������XVLQJ�D�;���SUREH�

6WHS���� 5HPRYH�WKH�FRYHU�IURP�WKH�'LYLGHU�0RGXOH�DQG�DGMXVW�&��
�)LJXUH�������IRU�DQ�RSWLPXP�PDUNHU�UHVSRQVH��DV�VKRZQ�LQ
)LJXUH�������

6WHS���� 3UHVV�WKH�Frequency�DQG�Select NH\V�WR�GLVSOD\�WKH�&(1�
7(5��:,'7+�PHQX�

6WHS���� 6HW�WIDTH�WR�����*+]�

6WHS���� 5HGXFH�WKH�&(17(5�IUHTXHQF\�E\������*+]�

C16 TCXO

)LJXUH������ 'LYLGHU�0RGXOH

)LJXUH������ 0DUNHU�5HSRQVH�RQ�2VFLOORVFRSH

500 MHz AND 25 MHZ
MARKER ADJUSTMENT ADJUSTMENTS
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6WHS���� $GMXVW�WKH����0+]�,)�*DLQ�SRWHQWLRPHWHU��)LJXUH�������WR
SURYLGH�D�VSXULRXV�VLJQDO�RQ�RVFLOORVFRSH���)LJXUH��������(Q�
VXUH�WKDW�WKH�PD[LPXP�YDOXH�GRHV�QRW�H[FHHG�WKDW�VKRZQ
LQ�WKH�WDEOH�DW�OHIW�IRU�WKH�PRGHO�XQGHU�WHVW��

6WHS���� ,QFUHDVH�WKH�FHQWHU�IUHTXHQF\�DQG�REVHUYH�WKH�VSXULRXV�VLJ�
QDO�OHYHO��DV�IROORZV�

1RWH�WKH�OHYHO�RI�WKH�VSXULRXV�VLJQDOV�DW�WKH�FXUUHQW�FHQ�
WHU�IUHTXHQF\�

:KLOH�REVHUYLQJ�WKH�VSXULRXV�VLJQDO�OHYHOV�IRU�ZRUVW�FDVH
UHVSRQVH��KLJKHVW�DPSOLWXGH���LQFUHDVH�WKH�FHQWHU�IUH�
TXHQF\�LQ�����0+]�LQFUHPHQWV�WR�WKH�KLJK�HQG�RI�WKH
UDQJH�RU�XQWLO�VSXULRXV�PDUNHUV�DUH�QR�ORQJHU�YLVLEOH�

127(
,I�WKH�VSXULRXV�VLJQDO�LV�JUHDWHU�WKDQ�WKH�YDOXH�OLVWHG�LQ
WKH�WDEOH�WRS�OHIW��DGMXVW�WKH���0+]�JDLQ�SRW��ILJXUH���
����WR�UHGXFH�LW�WR�WKH�OHYHO�LQ�WKH�WDEOH�

5HWXUQ�WKH�FHQWHU�IUHTXHQF\�WR�WKH�SRLQW�RI�ZRUVW�FDVH
VSXULRXV�VLJQDO�UHVSRQVH��

Spurious signal
should be <1V

)LJXUH������ 2VFLOORVFRSH�6SXULRXV�6LJQDO�'LVSOD\

Model
Maximum Spurious
Marker Size (Volts)

54117A,
54119A

1.6

54128A,
54130A

1.2

54131A 1.5

54136A 1.0

54137A –
54177A

1.1

500 MHz AND 25 MHZ
ADJUSTMENTS MARKER ADJUSTMENT
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5HFRUG�WKH�YDOXHV�RI�WKH�WKLFN�DQG�WKLQ�SRUWLRQ�RI�WKH�GLV�
SOD\HG�ZDYHIRUP��)LJXUH�������

6WHS���� 9HULI\�WKDW�WKH�WKLFN�DQG�WKLQ�SRUWLRQV�RI�WKH�DERYH�ZDYH�
IRUP�H[FHHG�WKH�YDOXHV�VKRZQ�LQ�WKH�WDEOH�DW�OHIW�

6WHS���� 6HW�WKH�RVFLOORVFRSH�&+��LQSXW�PXOWLSOLHU�IRU�����9�GLY�

6WHS���� 9HULI\�WKDW�WKH�QRLVH�OHYHO�LV�����P9�RU�OHVV��)LJXUH�������

6WHS���� &RQQHFW�D�FRXQWHU�WR�WKH����0+]�RXWSXW�IURP�WKH�GLYLGHU
PRGXOH��)LJXUH���������DQG�DGMXVW�WKH�7&;2�FU\VWDO�IRU�D
FRXQWHU�UHDGLQJ�RI����0+]�±�+]�

Model
Marker Size in Volts

Thick Thin

54117A,
54119A

3.5 >5.0

54128A 2xTrip >2xTrip

54130A 2xTrip >2xTrip

54131A 1.5xTrip >1.5xTrip

54136A 2xTrip >2xTrip

54137A
thru
54177A

3.5 >5.0

* The trip voltage is measured on U3,
pin 3, in the 25 MHz module. This
voltage varies with frequency and
must be measured to determine its
value at the 541XXA output frequency.

 Thick

Thin

)LJXUH������ 2VFLOORVFRSH�§7KLFN�DQG�7KLQ�3RUWLRQ¨�'LVSOD\

 <250 mV

)LJXUH������ 2VFLOORVFRSH�1RLVH�/HYHO�'LVSOD\

500 MHz AND 25 MHZ
MARKER ADJUSTMENT ADJUSTMENTS
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��� HETERODYNE BAND 
25 MHz MARKER
VERIFICATION  FOR
54117A, 54147A, 54161A,
54169A, or 54177A

8VH�WKLV�SURFHGXUH�WR�FKHFN�WKH����0+]�PDUNHUV�WKURXJKRXW�WKH�KHW�
HURG\QH�EDQG�RI�PRGHOV������$�������$�������$�������$�������$��
7KLV�SURFHGXUH�XVHV�WKH�VDPH�PHDVXUHPHQW�WHFKQLTXH�DV�XVHG�LQ�WKH
����0+]�DQG����0+]�PDUNHU�DGMXVWPHQW�SURFHGXUH�WR�YHULI\�WKDW�WKH
KHWHURG\QH�EDQG����0+]�PDUNHUV�DUH�SUHVHQW�DQG�RI�WKH�FRUUHFW�ZLGWK�
,I�DQ\�SUREOHPV�DUH�IRXQG��WKH�XQLW�LV�GHIHFWLYH�DQG�QR�DGMXVWPHQW
VKRXOG�EH�DWWHPSWHG�

5HTXLUHG�7HVW�(TXLSPHQW

2VFLOORVFRSH��GXDO�FKDQQHO�ZLWK�WZR�;���SUREHV

3UHOLPLQDU\

5HPRYH�WKH����;;$�WRS�FRYHU���5HIHU�WR�&KDSWHU����SDUDJUDSK����
IRU�LQVWUXFWLRQV��

3URFHGXUH

6WHS��� 3HUIRUP�VWHSV���WKURXJK����RI�WKH�����0+]�DQG����0+]
0DUNHU�$GMXVWPHQW�SURFHGXUH��SDJH�������

6WHS��� 3UHVV�WKH�Frequency��DQG�Select NH\V�WR�GLVSOD\�WKH�&(1�
7(5�:,'7+�PHQX��OHIW��

6WHS��� 6HW�WIDTH�WR������*+]�DQG�CENTER�IUHTXHQF\�WR�WKH�ILUVW
YDOXH�OLVWHG�LQ�WKH�WDEOH�EHORZ�

6WHS��� 7KH����0+]�PDUNHUV�VKRXOG�EH�GLVSOD\HG�RQ�WKH�&KDQQHO��
WUDFH��9HULI\�WKDW�WKHUH�LV�D�PDUNHU�DW�HDFK����0+]�SRLQW
DQG�WKHUH�DUH�QR�VSXULRXV�PDUNHUV��8VH�WKH�FXUVRU�DV�QHFHV�
VDU\�WR�LGHQWLI\�HDFK����0+]�SRLQW�

6WHS��� 6HW�WKH�FHQWHU�IUHTXHQF\�WR�HDFK�RI�WKH�UHPDLQLQJ�IUHTXHQ�
FLHV�LQ�WKH�WDEOH��9HULI\�WKH�PDUNHUV�DV�LQ�VWHS���

6WHS��� 3UHVV�WKH�Output Power�NH\�DQG�VHW�WKH�SRZHU�OHYHO�WR
��G%P�RU�PLQLPXP�RXWSXW�SRZHU�OHYHO��5HSHDW�VWHSV��
WKURXJK���

Test
Set Frequency

(GHz)
Test

Set Frequency
(GHz)

1 0.135 6 1.100

2 0.300 7 1.300

3 0.500 8 1.500

4 0.700 9 1.700

5 0.900 10 1.900

FREQUENCY
MENU

CENTER
XX.XXX GHz

WIDTH

0.025 GHz

PRESS SELECT
FOR 

START/STOP

HETERODYNE BAND 25 MHz
ADJUSTMENTS  MARKER VERIFICATION
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���� ALC/RF POWER
ADJUSTMENT FOR
MODELS 54117A –
54147A

8VH�WKLV�SURFHGXUH�WR�PDNH�ILQDO�DGMXVWPHQWV�WR�WKH�$��$/&�)UH�
TXHQF\�,QVWUXFWLRQ�3&%�IRU�PRGHOV������$�WKURXJK������$��)RU�PRG�
HOV������$�������$��DQG������$��JR�WR�SDUDJUDSK�������$/&�5)�3RZHU
$GMXVWPHQW�)RU�5)�%DQG�0RGHOV��)RU�PRGHOV������$�WKURXJK������$�
JR�WR�SDUDJUDSK�������$/&�5)�3RZHU�$GMXVWPHQW�)RU�0RGHOV������$¥
�����$�

7KLV�SURFHGXUH�LV�LQ�WKUHH�SDUWV��5HIHUHQFH�9ROWDJH�$GMXVWPHQW��3RZHU
2XWSXW�$GMXVWPHQW��DQG��$/&�2SHUDWLQJ�3RLQW�$GMXVWPHQW��$OO�YDUL�
DEOH�UHVLVWRUV��5[��DQG�WHVW�SRLQWV��73[��UHIHUUHG�WR�LQ�WKLV�SURFHGXUH
DUH�RQ�WKH�$��$/&�)UHTXHQF\�,QVWUXFWLRQ�3&%��7KH�YDULDEOH�UHVLVWRU
GHVLJQDWLRQV��5[��UHIHUHQFHG�LQ�WKH�IROORZLQJ�SURFHGXUHV�DUH�IRU�WKH
'��������YHUVLRQ�RI�WKH�$��3&%��

5HTXLUHG�7HVW�(TXLSPHQW

3RZHU�0HWHU��ZLWK�VXLWDEOH�PDWFKLQJ�SRZHU�VHQVRU

'LJLWDO�9ROWPHWHU��ZLWK�������GLJLWV�UHVROXWLRQ

2VFLOORVFRSH��GXDO�FKDQQHO�ZLWK�WZR�;���SUREHV

$15,768�5)�'HWHFWRU�WR�PDWFK����;;$�PRGHO

3UHOLPLQDU\

5HPRYH�WKH����;;$�WRS�FRYHU���5HIHU�WR�&KDSWHU����SDUDJUDSK����
IRU�LQVWUXFWLRQV��

$��3&%�&RQILJXUDWLRQ

9HULI\�WKH�MXPSHU�FRQILJXUDWLRQ�RI�WKH�$��3&%�SHU�WDEOH�EHORZ�

541XXA
Model

PCB Jumpers Jumpers

J5 J6 J7 J8 J9

54117A 2 & 3
(bottom)

2 & 3
(bottom)

1 & 2* 2 & 3 1 & 2

54147A 2 & 3
(bottom)

1 & 2
(top)

1 & 2* 2 & 3 2 & 3

All Others 1 & 2
(top)

2 & 3
(bottom)

1 & 2* 2 & 3 either

∗Use pins 2 & 3 if performing adjustment prior to Temperature Compensation procedure.

ALC/RF POWER ADJUSTMENT
FOR MODELS 54117 A-- 54147A ADJUSTMENTS
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5HIHUHQFH�9ROWDJH�$GMXVWPHQW

,I�WKH�$/&�3UH�$GMXVWPHQW�SURFHGXUH��SDUDJUDSK������ZDV�SHU�
IRUPHG�GXULQJ�WKLV�VHVVLRQ��SURFHHG�ZLWK�WKH�3RZHU�2XWSXW�$GMXVW�
PHQW�SURFHGXUH��EHORZ��2WKHUZLVH��SHUIRUP�5HIHUHQFH�9ROWDJH�$G�
MXVWPHQW�LQ�6WHSV���WKURXJK���RI�WKH�SUH�DGMXVWPHQW�SURFHGXUH�
7KHQ�SURFHHG�ZLWK�WKH�3RZHU�2XWSXW�$GMXVWPHQW�SURFHGXUH��EHORZ��

3RZHU�2XWSXW�$GMXVWPHQW

7KH�SUH�DGMXVWPHQW�DQG�ILQDO�DGMXVWPHQW�SURFHGXUHV�IRU�SRZHU�RXW�
SXW�DGMXVWPHQW�DUH�LGHQWLFDO��H[FHSW�IRU�FHUWDLQ�PHDVXUHPHQW�WROHU�
DQFHV��3HUIRUP�WKH�SURFHGXUH�LQ�SDUDJUDSK�����DW�WKLV�WLPH�DV�WKH�IL�
QDO�DGMXVWPHQW��,I�WKH�SUH�DGMXVWPHQW�SURFHGXUH�ZDV�SHUIRUPHG�LQ�D
SUHYLRXV�VHVVLRQ��SHUIRUP�LW�DJDLQ�WR�YHULI\�WKH�DGMXVWPHQWV�DQG�WR
PDNH�QHFHVVDU\�FRUUHFWLRQV��7KHQ��SURFHHG�WR�WKH�$/&�)ODWQHVV�$G�
MXVWPHQW�SURFHGXUH��EHORZ�

127(

3UH�DGMXVWPHQW�VSHFLILFDWLRQ�LV�±����G%��EXW�DW�WKLV
SRLQW�WKH�VSHFLILFDWLRQ�LV�WLJKWHQHG�WR�±�����G%�

$/&�)ODWQHVV�$GMXVWPHQW

6WHS��� 3UHVV�WKH�System Menu�NH\�DQG�VHOHFW�RESET�IURP�WKH�GLV�
SOD\HG�PHQX��WRS�OHIW��XVLQJ�WKH�Menu�XS�GRZQ�DQG�Select
NH\V��

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

6WHS��� 3UHVV�WKH�)UHTXHQF\�NH\�WR�GLVSOD\�WKH�67$57�6723�PHQX�

)RU�DOO�PRGHOV��H[FHSW������$�DQG������$���6HW�67$57
DQG�6723�IRU�WKH�ORZ��DQG�KLJK�HQG�IUHTXHQFLHV�

)RU������$�DQG������$��6HW�67$57�IRU�����*+]�DQG
6723�IRU�WKH�KLJK�HQG�IUHTXHQF\�

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

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED

TO KEEP:

CAL DATA

MARKERS

LIMITS

RESET

RESET TO
FACTORY
DEFAULTS

USE  ◆  THEN
PRESS SELECT

ALC/RF POWER ADJUSTMENT
ADJUSTMENTS FOR MODELS 54117 A-- 54147A
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6WHS��� 3UHVV�WKH�Menu�XS�GRZQ�DQG�Select�NH\V��FRQILJXUH�WKH
���;;$�IRU�D�SRZHU�PHDVXUHPHQW�XVLQJ�,QSXW�$, DV�IROORZV�

&KRRVH�SELECT INPUT, IURP�WKH�&+$11(/�PHQX��WRS
OHIW��

7KHQ FKRRVH NON-RATIO A, IURP�WKH�6(/(&7�,1387
PHQX��PLGGOH�OHIW��

6HOHFW�POWER, ZKHQ�\RX�DUH�UHWXUQHG�WR�WKH�&+$11(/
PHQX.

6WHS��� 3UHVV�WKH�Output Power�NH\��DQG�VHW�WR���G%�EHORZ�WKH�5HVHW
OHYHO�

6WHS��� 3UHVV�WKH�Graticule On/Off NH\�WR�RQ�

6WHS��� &RQQHFW�D�VXLWDEOH�����RU������6HULHV�GHWHFWRU�EHWZHHQ�WKH
Input A�DQG�RF Output�FRQQHFWRUV�

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

6WHS���� 2EVHUYH�WKH�&KDQQHO���WUDFH�RQ�WKH����;;$�GLVSOD\��

6WHS���� $GMXVW�$�5����)LJXUH������SDJH�������WR�REWDLQ�D�IODW
WUDFH�SHU�WKH�RXWSXW�SRZHU�IODWQHVV�VSHFLILFDWLRQV�VKRZQ�LQ
WKH�WDEOH�EHORZ��

6WHS���� ,I�D�IODW�WUDFH�FDQ�QRW�EH�REWDLQHG��PRYH�MXPSHU�$�3��WR�WKH
RWKHU�HQG�RI�KHDGHU�-��DQG�UHSHDW�WKH�DGMXVWPHQW�RI�$�5���

Model Without Attenuator With Attenuator

54117A, 54130A,
54137A

±0.5 dB ±1.0 dB

54119A, 54128A,
54131A

±0.4 dB ±0.9 dB

54136A ±1.0 dB ±2.5 dB

54147A ±0.75 dB ±1.0 dB

CHANNEL: 1
INPUT: A

TRANSMISSION

RETURN LOSS

SWR

POWER

DTF

VIEW CAL

SELECT INPUT

TRACE MEMORY

REF LINE

USE  ◆  THEN
PRESS SELECT

CHANNEL: 1
SELECT INPUT

NON-RATIO

A

B

R

RATIO:

A/R

B/R

USE  ◆  THEN
PRESS SELECT

ALC/RF POWER ADJUSTMENT
FOR MODELS 54117 A-- 54147A ADJUSTMENTS
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�$/&�2SHUDWLQJ�3RLQW�$GMXVWPHQW

6WHS��� 3UHVV�Output Power�DQG�VHW�WKH�SRZHU�OHYHO�DV�VKRZQ�LQ�WKH
WDEOH�DW�WRS�OHIW�

6WHS��� 6HW�RVFLOORVFRSH�FRQWUROV�DV�IROORZV�

+RUL]RQWDO�6ZHHS��;�<�PRGH

&+���YHUWLFDO�VHQVLWLYLW\���9�GLY

&+���YHUWLFDO�VHQVLWLYLW\�����9�GLY��ZLWK�;���SUREH�

&+��LQSXW��'&

&+��LQSXW��'&

6WHS��� &RQQHFW�D�%1&�WR�%1&�FDEOH�EHWZHHQ�WKH����;;$�UHDU
SDQHO�Horizontal Output�FRQQHFWRU�DQG�&+����;�,QSXW��RQ�WKH
RVFLOORVFRSH��

6WHS��� $GMXVW�WKH�SRVLWLRQ�FRQWUROV�RQ�WKH�RVFLOORVFRSH�IRU�D�IODW
WUDFH�LQ�WKH�FHQWHU�RI�WKH�VFUHHQ�

6WHS��� &RQQHFW�WKH�RVFLOORVFRSHªV�&+��SUREH�WR�$�73����)LJXUH���
���SDJH��������FRQQHFW�WKH�SUREH�JURXQG�FOLS�WR�WKH����;;$
FKDVVLV��

6WHS��� 2EVHUYH�WKDW�WKH�RVFLOORVFRSH�GLVSOD\V�D�ZDYHIRUP�ZLWK�D
QHJDWLYH�GF�FRPSRQHQW��PLGGOH�OHIW��

6WHS��� )RU������$�WKURXJK������$��

$GMXVW�$�5����WR�PRYH�WKH�RVFLOORVFRSH�WUDFH�PRUH�SRVL�
WLYH�XQWLO�WKH�WUDFH�RVFLOODWHV��ERWWRP�OHIW���DQG�RU�WKH
���;;$��Unleveled�/('�OLJKWV��

$GMXVW�$�5����EDFN�WZR�WXUQV��WUDFH�PRUH�QHJDWLYH��

)RU������$�DQG������$��

$GMXVW�$��5���RQ�WKH�PXOWLEDQG�FRQWUROOHU��)LJXUH�����
SDJH�������WR�PRYH�WKH�RVFLOORVFRSH�WUDFH�PRUH�SRVLWLYH
XQWLO�WKH�WUDFH�RVFLOODWHV�DQG�RU�WKH����;;$�Unleveled
/('�OLJKWV��

$GMXVW�$��5���EDFN�WZR�WXUQV��WUDFH�PRUH�QHJDWLYH��

Model
Without

Attenuator
With 

Attenuator

54117A +12 dBm +10 dBm

54119A –
54147A

+12 dBm +9 dBm

1V= .5V= X-Y

Retrace

Trace

Bogus signals--disregard

:DYHIRUP�DW�73���������¥�����$

1V= .5V= X-Y

Retrace

Trace

Bogus signals--disregard

Oscillations

:DYHIRUP�DW�73���ZLWK�2VFLOODWLRQV

ALC/RF POWER ADJUSTMENT
ADJUSTMENTS FOR MODELS 54117 A-- 54147A
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6WHS��� 5HGXFH�WKH�5)�SRZHU�E\����G%�IRU�DOO�XQLWV�H[FHSW������$
ZLWK�DWWHQXDWRU��5HGXFH�WKH�5)�SRZHU�E\���G%�IRU������$
ZLWK�DWWHQXDWRU�

6WHS��� 2EVHUYH�WKH�RVFLOORVFRSH�GLVSOD\�DQG�YHULI\�WKDW�WKHUH�DUH
QR�RVFLOODWLRQV�SUHVHQW��,I�RVFLOODWLRQV�DUH�SUHVHQW��UHDGMXVW
$�5�����$��5���IRU������$������$��QHJDWLYH�RU�SRVLWLYH
XQWLO�WKH�RVFLOODWLRQ�VWRSV��&RQWLQXH�WKH�DGMXVWPHQW�RQH
WXUQ�SDVW�WKH�SRLQW�ZKHUH�RVFLOODWLRQ�VWRSV�

6WHS���� ,I�SRWHQWLRPHWHU�$�5�����$��5����ZDV�UHDGMXVWHG�LQ�VWHS
���DJDLQ�VHW�WKH�RXWSXW�SRZHU�OHYHO�DV�VKRZQ�LQ�WKH�WDEOH�DW
WRS�OHIW�DQG�FRQILUP�WKDW�QR�RVFLOODWLRQV�DUH�SUHVHQW�

6WHS���� )RU�WKH������$�DQG������$��JR�WR�SDUDJUDSK�������SDJH���
����WR�SHUIRUP�DGMXVWPHQWV�IRU�WKH������WR���*+]�EDQG��)RU
DOO�RWKHU�PRGHOV��JR�WR�SDUDJUDSK�������SDJH��������7HPSHUD�
WXUH�&RPSHQVDWLRQ�$GMXVWPHQWV�

Model
Without

Attenuator
With 

Attenuator

54117A +12 dBm +10 dBm

54119A –
54147A

+12 dBm +9 dBm

ALC/RF POWER ADJUSTMENT
FOR MODELS 54117 A-- 54147A ADJUSTMENTS
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���� ALC/RF POWER
ADJUSTMENT FOR
MODELS 54154A –
54177A

8VH�WKLV�SURFHGXUH�WR�PDNH�ILQDO�DGMXVWPHQWV�WR�WKH�$���$/&�)UH�
TXHQF\�,QVWUXFWLRQ�3&%�IRU�PRGHOV������$�WKURXJK������$��

7KLV�SURFHGXUH�LV�LQ�IRXU�SDUWV��5HIHUHQFH�9ROWDJH�$GMXVWPHQW��3RZHU
2XWSXW�$GMXVWPHQW��0LQLPXP�5)�3RZHU�:KHQ�6HW�WR�0D[LPXP�5)
3RZHU�&KHFN��DQG��$/&�2SHUDWLQJ�3RLQW�$GMXVWPHQW��$OO�YDULDEOH�UHVLV�
WRUV��5[��DQG�WHVW�SRLQWV��73[��UHIHUUHG�WR�LQ�WKLV�SURFHGXUH�DUH�RQ�WKH
$���$/&�)UHTXHQF\�,QVWUXFWLRQ�3&%��

5HTXLUHG�7HVW�(TXLSPHQW

3RZHU�0HWHU��ZLWK�VXLWDEOH�PDWFKLQJ�SRZHU�VHQVRU

'LJLWDO�9ROWPHWHU��ZLWK�������GLJLWV�UHVROXWLRQ

2VFLOORVFRSH��GXDO�FKDQQHO�ZLWK�WZR�;���SUREHV

$15,768�5)�'HWHFWRU�WR�PDWFK����;;$�PRGHO

$���3&%�&RQILJXUDWLRQ

,I�WKH�7HPSHUDWXUH�&RPSHQVDWLRQ�$GMXVWPHQW��SDUDJUDSK�������LV
WR�EH�SHUIRUPHG��LQVWDOO�-��MXPSHU�EHWZHHQ�SLQV���DQG����2WKHUZLVH�
LQVWDOO�-��MXPSHU�EHWZHHQ�SLQV���DQG�����3LQV���DQG����WHPSHUDWXUH
FRPSHQVDWLRQ�LV�RQ��SLQV���DQG����WHPSHUDWXUH�FRPSHQVDWLRQ�LV�RII��

ALC/RF POWER ADJUSTMENT
ADJUSTMENTS FOR MODELS 54154A -- 54177A
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5HIHUHQFH�9ROWDJH�$GMXVWPHQW

,I�WKH�$/&�3UH�$GMXVWPHQW�SURFHGXUH��SDUDJUDSK������ZDV�SHU�
IRUPHG�GXULQJ�WKLV�VHVVLRQ��SURFHHG�ZLWK�WKH�3RZHU�2XWSXW�$GMXVW�
PHQW�SURFHGXUH��EHORZ��2WKHUZLVH��SHUIRUP�5HIHUHQFH�9ROWDJH�$G�
MXVWPHQW�LQ�6WHSV���WKURXJK���RI�WKH�SUH�DGMXVWPHQW�SURFHGXUH�
7KHQ�SURFHHG�ZLWK�WKH�3RZHU�2XWSXW�$GMXVWPHQW�SURFHGXUH��EHORZ��

3RZHU�2XWSXW�$GMXVWPHQW

7KH�SUH�DGMXVWPHQW�DQG�ILQDO�DGMXVWPHQW�SURFHGXUHV�IRU�SRZHU�RXW�
SXW�DGMXVWPHQW�DUH�LGHQWLFDO��H[FHSW�IRU�FHUWDLQ�PHDVXUHPHQW�WROHU�
DQFHV��3HUIRUP�WKH�SURFHGXUH�LQ�SDUDJUDSK�����DW�WKLV�WLPH�DV�WKH�IL�
QDO�DGMXVWPHQW��,I�WKH�SUH�DGMXVWPHQW�SURFHGXUH�ZDV�SHUIRUPHG�LQ�D
SUHYLRXV�VHVVLRQ��SHUIRUP�LW�DJDLQ�WR�YHULI\�WKH�DGMXVWPHQWV�DQG�WR
PDNH�QHFHVVDU\�FRUUHFWLRQV��7KHQ��SURFHHG�WR�WKH�$/&�)ODWQHVV�$G�
MXVWPHQW�SURFHGXUH��EHORZ�

127(

3UH�DGMXVWPHQW�VSHFLILFDWLRQ�LV�±����G%��EXW�DW�WKLV
SRLQW�WKH�VSHFLILFDWLRQ�LV�WLJKWHQHG�WR�±�����G%�

0LQLPXP�5)�2XWSXW�3RZHU�&KHFN

7KLV�SURFHGXUH�FKHFNV�WKDW�WKH�6RXUFH�PRGXOHªV�5)�RXWSXW�SRZHU�LV
����G%P�JUHDWHU�WKH����;;$�VSHFLILHG�RXWSXW�SRZHU�OHYHO�ZKHQ�WKH
FXUVRU�LV�VHW�WR�WKH�PD[LPXP�RXWSXW�SRZHU�VHWWLQJ�

6WHS��� 3UHVV�WKH�System Menu�NH\�DQG�VHOHFW�RESET�IURP�WKH�GLV�
SOD\HG�PHQX��WRS�OHIW��XVLQJ�WKH�Menu�XS�GRZQ�DQG�Select
NH\V��

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

6WHS��� 3UHVV�WKH�2XWSXW�3RZHU�NH\�DQG�URWDWH�WKH�'DWD�(QWU\
NQRE�WR�PD[LPXP�DOORZDEOH�SRZHU�OHYHO��PD[LPXP�RYHU�
UDQJH��

6WHS��� 3UHVV�WKH�)UHTXHQF\�NH\�WR�GLVSOD\�WKH�67$57�6723�PHQX
�OHIW��

6HW�67$57�IRU�WKH�����*+]�

6HW�6723�IRU�WKH�KLJK�HQG�IUHTXHQF\�

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

6WHS��� &RQQHFW�WKH�$15,768�5)�GHWHFWRU�EHWZHHQ�WKH�RF Output
DQG�WKH�Input A FRQQHFWRUV�

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED

TO KEEP:

CAL DATA

MARKERS

LIMITS

RESET

RESET TO
FACTORY
DEFAULTS

USE  ◆  THEN
PRESS SELECT

FREQUENCY
MENU

START
02.000 GHz

STOP

XX.XXX GHz

PRESS SELECT
FOR 

CENTER/WIDTH

ALC/RF POWER ADJUSTMENT
FOR MODELS 54154A -- 54177A ADJUSTMENTS
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6WHS��� 3UHVV�WKH�Cursor On/Off�NH\�

6WHS��� 3UHVV�WKH�Select�NH\�

6WHS��� &KRRVH�0,1,080�IURP�WKH�GLVSOD\HG�PHQX��WRS�OHIW���WKHQ
SUHVV�Select�WR�UHWXUQ�WR�WKH�&85625�PHQX�

6WHS���� 5HFRUG�WKH�IUHTXHQF\�IURP�WKH�GLVSOD\HG�&XUVRU�PHQX��PLG�
GOH�OHIW��

6WHS���� 3UHVV�WKH�Frequency NH\�WR�GLVSOD\�WKH�&(17(5�:,'7+
PHQX�

6WHS���� 6HW�WKH�:,'7+�WR�����0+]��DQG�VHW�WKH�&(17(5�IUH�
TXHQF\�WR�WKH�IUHTXHQF\�UHFRUGHG�LQ�6WHS���

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

6WHS���� 3UHVV�WKH�)UHTXHQF\�NH\�WR�GLVSOD\�WKH�&(17(5�:,'7+
PHQX�

6WHS���� 6HW�WKH�&(17(5�IUHTXHQF\�WR�WKH�IUHTXHQF\�UHFRUGHG�IURP
WKH�DFWLRQV�SHUIRUPHG�LQ�6WHS�����DERYH�

6WHS���� &RQQHFW�WKH�SRZHU�VHQVRU�WR�WKH�SRZHU�PHWHU��FDOLEUDWH�WKH
SRZHU�PHWHU�DQG�VHW�WKH�&$/�)$&725�IRU�WKH�IUHTXHQF\
VHW�LQ�6WHS�����DERYH�

6WHS���� &RQQHFW�WKH�SRZHU�VHQVRU�WR�WKH����;;$�RF Output
FRQQHFWRU�

6WHS���� 5HDG�WKH�SRZHU�PHWHU�DQG�HQVXUH�WKDW�WKH�UHDGLQJ�LV�≥����
G%P�DERYH�WKH�JXDUDQWHHG�5)�RXWSXW�SRZHU�OHYHO�

([DPSOH��)RU������$�ZLWK�DWWHQXDWRU��HQVXUH�UHDGLQJ�LV
≥����G%P�

CHANNEL 1
MOVE CURSOR

TO

MAXIMUM

MINIMUM

NEXT MKR

dB SEARCH
X.XX dBr

SETUP

OPTIONS

SET CHAN 2

USE ♦ THEN
PRESS SELECT

CURSOR

1: XX.XXdB

2: XXXX GHz

1: XX.XXdBr

X.XXXX GHz

FREQUENCY
MENU

CENTER
XX.XXX GHz

WIDTH

0.500 GHz

PRESS SELECT
FOR 

CENTER/WIDTH

ALC/RF POWER ADJUSTMENT
ADJUSTMENTS FOR MODELS 54154A -- 54177A
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$/&�)ODWQHVV�$GMXVWPHQW

6WHS��� 3UHVV�WKH�)UHTXHQF\�NH\�WR�GLVSOD\�WKH�67$57�6723�PHQX
�OHIW��

�6HW�67$57�IRU�WKH�����*+]�

6HW�6723�IRU�WKH�KLJK�HQG�IUHTXHQF\�

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

6WHS��� 3UHVV�WKH�Menu�XS�GRZQ�DQG�Select�NH\V��FRQILJXUH�WKH
���;;$�IRU�D�SRZHU�PHDVXUHPHQW�XVLQJ�,QSXW�$, DV�IROORZV�

&KRRVH�SELECT INPUT, IURP�WKH�&+$11(/�PHQX��WRS
OHIW��

7KHQ FKRRVH NON-RATIO A, IURP�WKH�6(/(&7�,1387
PHQX��PLGGOH�OHIW��

6HOHFW�POWER, ZKHQ�\RX�DUH�UHWXUQHG�WR�WKH�&+$11(/
PHQX.

6WHS��� 3UHVV�WKH�Output Power�NH\��DQG�VHW�WR�WKH�SRZHU�OHYHO���G%
EHORZ�5HVHW�SRZHU��DV�VKRZQ�LQ�WKH�WDEOH�EHORZ�

6WHS��� 3UHVV�WKH�Graticule On/Off NH\�WR�RQ�

6WHS��� &RQQHFW�D�VXLWDEOH�����RU������6HULHV�GHWHFWRU�EHWZHHQ�WKH
Input A�DQG�RF Output�FRQQHFWRUV�

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

6WHS��� 2EVHUYH�WKH�&KDQQHO���WUDFH�RQ�WKH����;;$�GLVSOD\��

CHANNEL: 1
INPUT: A

TRANSMISSION

RETURN LOSS

SWR

POWER

DTF

VIEW CAL

SELECT INPUT

TRACE MEMORY

REF LINE

USE  ◆  THEN
PRESS SELECT

CHANNEL: 1
SELECT INPUT

NON-RATIO

A

B

R

RATIO:

A/R

B/R

USE  ◆  THEN
PRESS SELECT

FREQUENCY
MENU

START
02.000 GHz

STOP

XX.XXX GHz

PRESS SELECT
FOR 

CENTER/WIDTH

Model Without Attenuator
With 

Attenuator

54154A thru 54169A –1 dBm –4 dBm

54177A –4 dBm –7 dBm

ALC/RF POWER ADJUSTMENT
FOR MODELS 54154A -- 54177A ADJUSTMENTS
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6WHS��� $GMXVW�$��5����)LJXUH������SDJH�������WR�REWDLQ�D�IODW
WUDFH�SHU�WKH�RXWSXW�SRZHU�IODWQHVV�VSHFLILFDWLRQV�VKRZQ�LQ
WKH�WDEOH�EHORZ��

6WHS���� ,I�D�IODW�WUDFH�FDQ�QRW�EH�REWDLQHG��PRYH�MXPSHU�$��3��WR
WKH�RWKHU�HQG�RI�KHDGHU�-��DQG�UHSHDW�WKH�DGMXVWPHQW�RI
$��5���

�$/&�2SHUDWLQJ�3RLQW�$GMXVWPHQW

6WHS��� 3UHVV�Output Power�DQG�VHW�WKH�SRZHU�OHYHO�WR�WKH�YDOXH
VKRZQ�LQ�WKH�WDEOH�VKRZQ�DW�WRS�OHIW�

6WHS��� 6HW�RVFLOORVFRSH�FRQWUROV�DV�IROORZV�

+RUL]RQWDO�6ZHHS��;�<�PRGH

&+���YHUWLFDO�VHQVLWLYLW\���9�GLY

&+���YHUWLFDO�VHQVLWLYLW\�����9�GLY��ZLWK�;���SUREH�

&+��LQSXW��'&

&+��LQSXW��'&

6WHS��� &RQQHFW�D�%1&�WR�%1&�FDEOH�EHWZHHQ�WKH����;;$�UHDU
SDQHO�Horizontal Output�FRQQHFWRU�DQG�&+����;�,QSXW��RQ�WKH
RVFLOORVFRSH��

6WHS��� $GMXVW�WKH�SRVLWLRQ�FRQWUROV�RQ�WKH�RVFLOORVFRSH�IRU�D�IODW
WUDFH�LQ�WKH�FHQWHU�RI�WKH�VFUHHQ�

6WHS��� &RQQHFW�WKH�RVFLOORVFRSHªV�&+��SUREH�WR�$��73����)LJXUH���
���SDJH��������FRQQHFW�WKH�SUREH�JURXQG�FOLS�WR�WKH����;;$
FKDVVLV��

6WHS��� 2EVHUYH�WKDW�WKH�RVFLOORVFRSH�GLVSOD\V�D�ZDYHIRUP�ZLWK�D
QHJDWLYH�GF�FRPSRQHQW��ERWWRP�OHIW��

Model Without Attenuator
With 

Attenuator

54154A thru 54169A ±1.0 dB ±2.0 dB

54177 ±1.0 dB ±3.0 dB

1V= .5V= X-Y

Retrace

Trace

Bogus signals--disregard

:DYHIRUP�DW�73��

Model
Without

Attenuator
With 

Attenuator

54154A
thru 54169A

–6 dBm –9 dBm

54177A –9 dBm –12 dBm

ALC/RF POWER ADJUSTMENT
ADJUSTMENTS FOR MODELS 54154A -- 54177A
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6WHS��� )RU������$�WKURXJK������$��

$GMXVW�$��5����)LJXUH������SDJH��������WR�PRYH�WKH�RVFLO�
ORVFRSH�WUDFH�PRUH�QHJDWLYH�XQWLO�WKH�WUDFH�RVFLOODWHV�
DQG�RU�WKH����;;$��Unleveled�/('�OLJKWV��

$GMXVW�$��5���EDFN�WZR�WXUQV��WUDFH�PRUH�SRVLWLYH��

)RU������$��

$GMXVW�$��5���RQ�WKH�PXOWL�EDQG�FRQWUROOHU�WR�PRYH�WKH
IURQW�SDUW�RI�WKH�RVFLOORVFRSH�WUDFH�PRUH�QHJDWLYH�XQWLO
WKH�WUDFH�RVFLOODWHV�DQG�RU�WKH�XQLW�EHFRPHV�XQOHYHOOHG�
�6RPH�XQLWV�PD\�QRW�EHFRPH�XQOHYHOOHG�RU�RVFLOODWH��
1RZ��UHDGMXVW�$��5���WZR�WXUQV�WR�PDNH�WKH�RVFLOORVFRSH
WUDFH�PRUH�SRVLWLYH��

127(
2QO\�WKH�IURQW�SDUW�RI�WKH�VFRSH�WUDFH�ZLOO�PRYH�ZKHQ
$��5���LV�DGMXVWHG�

$GMXVW�$��5���RQ�WKH�$/&�3&%�DV�$��5���ZDV�DGMXVWHG
WR�VHW�WKH�HQG�SDUW�RI�WKH�WUDFH�WR�WKH�FRUUHFW�OHYHO��WKDW
LV��WZR�WXUQV�PRUH�SRVLWLYH�IURP�WKH�XQOHYHOHG�DQG�RU�RV�
FLOODWLRQ�SRLQW���

,I�WKH�HQG�SDUW�RI�WKH�VFRSH�WUDFH�LV�PRUH�QHJDWLYH�WKDQ
WKH�IURQW�SDUW�RI�WKH�WUDFH��DGMXVW�$��5���WR�DOLJQ�ERWK
SDUWV�RI�WKH�VFRSH�WUDFH��

,I�LW�LV�PRUH�SRVLWLYH�OHDYH�WKH�DGMXVWPHQW�RI�$��5���DV
LV�

6WHS��� )RU������$��WKURXJK������$��

,QFUHDVH�WKH�SRZHU�RXWSXW�OHYHO�E\����G%��

2EVHUYH�WKH�RVFLOORVFRSH�GLVSOD\�DQG�YHULI\�WKDW�WKHUH�DUH
QR�RVFLOODWLRQV�SUHVHQW��,I�RVFLOODWLRQV�DUH�SUHVHQW��UHDG�
MXVW�$��5���WR�PDGH�WKH�IURQW�SDUW�RI�WKH�WUDFH�PRUH
QHJDWLYH�XQWLO�WKH�RVFLOODWLRQ�VWRSV��

1RZ��UHDGMXVW�$��5���RQH�PRUH�WXUQ�WR�PDNH�WKH�WUDFH
PRUH�QHJDWLYH�

1V= .5V= X-Y

Retrace

Trace

Bogus signals--disregard

Oscillations

:DYHIRUP�DW�73���ZLWK�2VFLOODWLRQV

ALC/RF POWER ADJUSTMENT
FOR MODELS 54154A -- 54177A ADJUSTMENTS
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)RU������$��

,QFUHDVH�WKH�SRZHU�RXWSXW�OHYHO�E\����G%��

2EVHUYH�WKH�RVFLOORVFRSH�GLVSOD\�DQG�YHULI\�WKDW�WKHUH�DUH
QR�RVFLOODWLRQV�SUHVHQW��,I�RVFLOODWLRQV�DUH�SUHVHQW��UHDG�
MXVW�$��5���WR�PDGH�WKH�IURQW�SDUW�RI�WKH�WUDFH�PRUH
QHJDWLYH�XQWLO�WKH�RVFLOODWLRQ�VWRSV��

1RZ��UHDGMXVW�$��5���RQH�PRUH�WXUQ�WR�PDNH�WKH�WUDFH
PRUH�QHJDWLYH�

,I�WKH�HQG�SDUW�RI�WKH�WUDFH�LV�RVFLOODWLQJ��UHDGMXVW
$��5���LQ�FRQFHUW�ZLWK�$��5���WR�VHW�WKH�HQG�SDUW�RI�WKH
WUDFH�WR�WKH�FRUUHFW�OHYHO��

6WHS��� )RU�WKH������$�������$��DQG������$��JR�WR�SDUDJUDSK�����
WR�SHUIRUP�DGMXVWPHQWV�IRU�WKH������WR���*+]�EDQG�

ALC/RF POWER ADJUSTMENT
ADJUSTMENTS FOR MODELS 54154A -- 54177A
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���� ALC/RF POWER
ADJUSTMENT FOR RF
BAND MODELS

8VH�WKLV�SURFHGXUH�WR�PDNH��ILQDO��DGMXVWPHQWV�WR�WKH�$/&�)UHTXHQF\
,QVWUXFWLRQ�3&%�IRU�PRGHOV������$�WKURXJK������$�DQG�IRU�WKH�5)
�KHWHURG\QH��EDQG�RI�PRGHOV������$�������$�������$�������$��DQG
�����$�

7KLV�SURFHGXUH�LV�LQ�WKUHH�SDUWV��5HIHUHQFH�9ROWDJH�$GMXVWPHQW���3RZHU
2XWSXW�$GMXVWPHQW�3URFHGXUH��DQG�$/&�2SHUDWLQJ�3RLQW�$GMXVWPHQW
3URFHGXUH��8QOHVV�RWKHUZLVH�QRWHG��DOO�YDULDEOH�UHVLVWRUV��5[��DQG�WHVW
SRLQWV��73[��UHIHUUHG�WR�LQ�WKLV�SURFHGXUH�DUH�RQ�WKH�$/&��)UHTXHQF\
,QVWUXFWLRQ�3&%��)RU�WKH������$¥�����$��WKLV�LV�$����IRU�DOO�RWKHUV��LW
LV�$��

5HTXLUHG�7HVW�(TXLSPHQW

'LJLWDO�9ROWPHWHU��ZLWK�������GLJLWV�UHVROXWLRQ

2VFLOORVFRSH��GXDO�FKDQQHO�ZLWK�WZR�;���SUREHV

$15,768�5)�'HWHFWRU

3UHOLPLQDU\

5HPRYH�WKH����;;$�WRS�FRYHU���5HIHU�WR�&KDSWHU����SDUDJUDSK����
IRU�LQVWUXFWLRQV��

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

$��3&%�&RQILJXUDWLRQ

)RU������$�������$��DQG������$��YHULI\�WKH�MXPSHU�FRQILJXUDWLRQ�RI
WKH�$/&�)UHTXHQF\�,QVWUXFWLRQV�3&%�SHU�WDEOH�EHORZ���)RU������$�
�����$�������$�������$�������$��DQG������$��MXPSHUV�ZHUH�VHW�LQ
SDUDJUDSKV������DQG�������

PCB Jumpers
D35429-3 PCB

Jumpers

J5 J6 J7 J8 J9

1 & 2
(top)

2 & 3
(bottom)

1 & 2* 1 & 2 2 & 3

*Use pins 2 & 3 if performing adjustment prior to Temperature Compensation procedure.

ALC/RF POWER ADJUSTMENT
ADJUSTMENTS FOR RF BAND MODELS
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3RZHU�2XWSXW�$GMXVWPHQW

7KH�SUH�DGMXVWPHQW�DQG�ILQDO�DGMXVWPHQW�SURFHGXUHV�IRU�SRZHU�RXW�
SXW�DGMXVWPHQW�DUH�LGHQWLFDO��3HUIRUP�WKH�3RZHU�2XWSXW�$GMXVW�
PHQW�SURFHGXUH�IRU�5)�PRGHOV�LQ�SDUDJUDSK�����DW�WKLV�WLPH�DV
WKH�ILQDO�DGMXVWPHQW��,I�WKH�SUH�DGMXVWPHQW�SURFHGXUH�ZDV
SHUIRUPHG�LQ�D�SUHYLRXV�VHVVLRQ��SHUIRUP�LW�DJDLQ�WR�YHULI\
WKH�DGMXVWPHQWV�DQG�WR�PDNH�QHFHVVDU\�FRUUHFWLRQV�

127(

3UH�DGMXVWPHQW�VSHFLILFDWLRQ�LV�±����G%��EXW�LV�FKDQJHG
WR�±�����G%�IRU�WKLV�VWHS�

$/&�)ODWQHVV�$GMXVWPHQW

6WHS��� 3UHVV�WKH�System Menu�NH\�DQG�VHOHFW�RESET�IURP�WKH�GLV�
SOD\HG�PHQX��WRS�OHIW��XVLQJ�WKH�Menu�XS�GRZQ�DQG�Select
NH\V��

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

6WHS��� 3UHVV�WKH�)UHTXHQF\�NH\�WR�GLVSOD\�WKH�67$57�6723�PHQX
�

)RU������$¥�����$���6HW�67$57�DQG�6723�IRU�WKH�ORZ�
DQG�KLJK�HQG�IUHTXHQFLHV�

)RU������$�������$�������$�������$�������$��6HW
67$57�IRU������*+]�DQG�6723�IRU�����*+]�

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

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED

TO KEEP:

CAL DATA

MARKERS

LIMITS

RESET

RESET TO
FACTORY
DEFAULTS

USE  ◆  THEN
PRESS SELECT

Power Sensor*

Anritsu ML 4803A
Power Meter

RF Output

J0365 Cnversion Connector 
For 541XXA's With 75 Ohm

*See Text

541XXA Scalar Measurement System

)LJXUH������ (TXLSPHQW�6HWXS�IRU�$/&�3UH�$GMXVWPHQW�3URFHGXUH

ALC/RF POWER ADJUSTMENT
FOR RF BAND MODELS ADJUSTMENTS
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6WHS��� 3UHVV�WKH�Menu�XS�GRZQ�DQG�Select�NH\V��FRQILJXUH�WKH
���;;$�IRU�D�SRZHU�PHDVXUHPHQW�XVLQJ�,QSXW�$��DV�IROORZV�

&KRRVH�SELECT INPUT, IURP�WKH�&+$11(/�PHQX��WRS
OHIW��

7KHQ FKRRVH NON-RATIO A, IURP�WKH�6(/(&7�,1387
PHQX��PLGGOH�OHIW��

6HOHFW�POWER, ZKHQ�\RX�DUH�UHWXUQHG�WR�WKH�&+$11(/
PHQX.

6WHS��� 3UHVV�WKH�Output Power�NH\��DQG�VHW�RXWSXW�SRZHU�WR���G%
EHORZ�WKH�5HVHW��OHYHO�

6WHS��� 3UHVV�WKH�Graticule On/Off NH\�WR�RQ�

6WHS��� &RQQHFW�D�VXLWDEOH�����RU������6HULHV�GHWHFWRU�EHWZHHQ�WKH
Input A�DQG�RF Output�FRQQHFWRUV�RQ�WKH����;;$�IURQW
SDQHO��

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

6WHS���� )RU�WKH������$�WKURXJK������$��REVHUYH�WKH�&KDQQHO��
WUDFH�DQG�DGMXVW�5����)LJXUH�����RU������3DJH�������WR�REWDLQ
D�IODW�WUDFH�

3UHVV�WKH�Auto Scale�NH\�WR�LQFUHDVH�WKH�GLVSOD\�UHVROX�
WLRQ��DV�QHFHVVDU\��

,I�WKH�UHTXLVLWH�IODWQHVV��SHU�WKH�WDEOH�EHORZ��FDQ�QRW�EH
REWDLQHG��PRYH�MXPSHU�3��WKH�RWKHU�HQG�RI�KHDGHU�-��DQG
UHSHDW�WKH�DGMXVWPHQW�RI�5����

6WHS���� )RU������$�������$�������$�������$�������$�HTXLSSHG
ZLWK�DQ�LQWHUQDO�DWWHQXDWRU�

*R�WR�WKH�$/&�2SHUDWLQJ�3RLQW�$GMXVWPHQW��

CHANNEL: 1
INPUT: A

TRANSMISSION

RETURN LOSS

SWR

POWER

DTF

VIEW CAL

SELECT INPUT

TRACE MEMORY

REF LINE

USE  ◆  THEN
PRESS SELECT

CHANNEL: 1
SELECT INPUT

NON-RATIO

A

B

R

RATIO:

A/R

B/R

USE  ◆  THEN
PRESS SELECT

Model Output Impedance Without Attenuator With Attenuator

54107A 50 Ohms
75 Ohms

±0.3 dB
±0.5 dB

±1.0 dB
±1.2 dB

54109A 50 Ohms
75 Ohms

±0.4 dB
±0.6 dB

±1.1 dB
±1.3 dB

54111A 50 Ohms
75 Ohms

±0.6 dB
±0.8 dB

±1.3 dB
±1.5 dB

ALC/RF POWER ADJUSTMENT
ADJUSTMENTS FOR RF BAND MODELS

6-52 541XXA MM



)RU������$�������$�������$�������$�������$�ZLWKRXW�DQ
DWWHQXDWRU�

3UHVV�WKH�)UHTXHQF\�NH\�WR�GLVSOD\�WKH�67$57�6723
PHQX�

6HW�STOP�WR�WKH�KLJK�HQG�IUHTXHQF\��

6HW�WKH�SRZHU�RXWSXW�OHYHO�WR�WKH�UHVHW�SRZHU�OHYHO�VKRZQ
LQ�WKH�WDEOH�DW�WRS�OHIW��

3UHVV�WKH�Channel 1 Auto Scale�NH\�

3UHVV�WKH�Cursor On/Off�NH\�WR�GLVSOD\�WKH�&85625
PHQX��OHIW��

8VLQJ�WKH�Data Entry�NQRE��PRYH�WKH�PDLQ�FXUVRU�WR�WKH
SRLQW�RQ�WKH����;;$�WUDFH�KDYLQJ�WKH�ORZHVW�DPSOLWXGH�

3UHVV�WKH�Relative FXUVRU�NH\�

8VLQJ�WKH�Data Entry�NQRE��PRYH�WKH�UHODWLYH�FXUVRU�WR
WKH�SRLQW�RQ�WKH����;;$�WUDFH�KDYLQJ�WKH�KLJKHVW�DPSOL�
WXGH�

9HULI\�WKDW�UHODWLYH�FXUVRU�UHDGRXW�LV�ZLWKLQ�±����G%��5H�
DGMXVW�5���RU�5����DV�QHFHVVDU\�

5HGXFH�WKH�SRZHU�RXWSXW�OHYHO�E\����G%��

3UHVV�WKH�&KDQQHO���Auto Scale�NH\��

5HSHDW�WKH�SRZHU�RXWSXW�YDULDWLRQ�PHDVXUHPHQW��
UH�DGMXVW�5���RU�5����DV�QHFHVVDU\�

$JDLQ�VHW�WKH�SRZHU�RXWSXW�OHYHO�WR�WKH�UHVHW�YDOXH��DV
VKRZQ�LQ�WKH�WDEOH�DW�WRS�OHIW�

5HSHDW�WKH�DGMXVWPHQW�RI�5���DQG�5����ODVW�ILYH�EXOOHWHG
VWHSV��DV�QHFHVVDU\�XQWLO�QR�IXUWKHU�DGMXVWPHQW�LV�UH�
TXLUHG�

Model Power Level

54117A,
54147A

+10 dBm

54161A,
54169A

+4 dBm

54177A +1 dBm

CURSOR

NON-RATIO

1: XX.XXdB

2: XXXX GHz

RELATIVE

1: XX.XXdB

X.XXXX GHz

Power level variation

ALC/RF POWER ADJUSTMENT
FOR RF BAND MODELS ADJUSTMENTS
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6WHS���� )RU�PRGHOV������$�������$��DQG������$��

6HW�WKH�SRZHU�RXWSXW�OHYHO�DV�VKRZQ�LQ�WKH�WDEOH�DW�OHIW��

3UHVV�WKH�&KDQQHO�� Auto Scale�NH\��

�$GMXVW�$�5�����)LJXUH������3DJH�������IXOO\�FORFNZLVH��

,I�RVFLOODWLRQV�DUH�SUHVHQW�RQ�WKH�WUDFH��DGMXVW�$�5����XQ�
WLO�WKH�RVFLOODWLRQV�VWRS��

*R�WR�WKH�$/&�2SHUDWLQJ�3RLQW�$GMXVWPHQW�

$/&�2SHUDWLQJ�3RLQW�$GMXVWPHQW

6WHS��� 3UHVV�2XWSXW�3RZHU�DQG�VHW�WKH�SRZHU�OHYHO�DV�VKRZQ�LQ�WKH
WDEOH�DW�WRS�OHIW��

6WHS��� 6HW�RVFLOORVFRSH�FRQWUROV�DV�IROORZV�

+RUL]RQWDO�6ZHHS��;�<�PRGH

&+���YHUWLFDO�VHQVLWLYLW\���9�GLY

&+���YHUWLFDO�VHQVLWLYLW\�����9�GLY��ZLWK�;���SUREH�

&+��LQSXW��'&

&+��LQSXW��'&

6WHS��� &RQQHFW�D�%1&�WR�%1&�FDEOH�EHWZHHQ�WKH����;;$�UHDU
SDQHO�HORIZONTAL OUTPUT�FRQQHFWRU�DQG�&+���;�,QSXW�
RQ�WKH�RVFLOORVFRSH�

$GMXVW�WKH�SRVLWLRQ�FRQWUROV�RQ�WKH�RVFLOORVFRSH�IRU�D�IODW
WUDFH�LQ�WKH�FHQWHU�RI�WKH�VFUHHQ�

6WHS��� 6HW�WKH�RVFLOORVFRSHªV�&KDQQHO���WUDFH�WR�FHQWHU�VFUHHQ�

6WHS��� &RQQHFW�WKH�RVFLOORVFRSHªV�&+��SUREH�WR�$�73����)LJXUH���
���3DJH��������FRQQHFW�WKH�SUREH�JURXQG�FOLS�WR�WKH����;;$
FKDVVLV��

6WHS��� 2EVHUYH�WKDW�WKH�RVFLOORVFRSH�GLVSOD\V�D�ZDYHIRUP�ZLWK�D
QHJDWLYH�GF�FRPSRQHQW��ERWWRP�OHIW��

Model
Without

Attenuator
With 

Attenuator

54107,
54109,
54111
50Ω output

+14 dBm +12 dBm

54107,
54109,
54111
75Ω output

+12 dBm +10 dBm

54117A +12 dBm +10 dBm

54147A +12 dBm +9 dBm

54161A,
54169A

–6 dBm –9 dBm

54177A –9 dBm –12 dBm

1V= .5V= X-Y

Retrace

Trace

Bogus signals--disregard

:DYHIRUP�DW�73���������¥�����$

ALC/RF POWER ADJUSTMENT
ADJUSTMENTS FOR RF BAND MODELS
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6WHS��� )RU�PRGHOV������$�������$��DQG������$���

$GMXVW�$�5����XQWLO�WKH�ZDYHIRUP�GF�FRPSRQHQW�YDOXH
LV�¥���9� ±���9��DV�LQGLFDWHG�E\�WKH�RVFLOORVFRSH�WUDFH��

1RWH�WKDW�WKLV�YDOXH�LV�QRPLQDOO\����9�EHORZ�WKH�¥�9�§8S�
SHU�7ULS¨�YDOXH�VKRZQ�LQ�)LJXUH�������7KLV�GLIIHUHQFH
YDOXH�LV�ODEHOHG�§$¨�LQ�)LJXUH�������

9HULI\�WKDW�WKHUH�DUH�QR�RVFLOODWLRQV�SUHVHQW�RQ�WKH�WUDFH�

5HGXFH�WKH�SRZHU�RXWSXW�OHYHO����G%�DQG�PHDVXUH�WKH
ZDYHIRUP�GF�FRPSRQHQW��

,W�VKRXOG�EH�¥���9� ±���9��WKDW�LV��LW�LV�QRPLQDOO\����9
DERYH�WKH�¥�9�§/RZHU�7ULS¨�YDOXH���,I�VR��WKH�DGMXVWPHQW
LV�FRPSOHWH�

,I�WULS�YDOXH�LV�LQFRUUHFW��QRWH�WKH�GLIIHUHQFH�EHWZHHQ�WKH
PHDVXUHG�GF�FRPSRQHQW�YDOXH�DQG�WKH�ORZHU�WULS�YDOXH
�ODEHOHG�§%¨�LQ�ILJXUH���

$GMXVW�$�5����VR�WKDW�GLIIHUHQFH�YDOXH�§$¨��LV�ZLWKLQ
±���9�RI�GLIIHUHQFH�YDOXH�§%�¨

"A"

"B"

0V

UPPER TRIP VALUE (-1V)

TP28 SIGNAL DC VALUE
(PWR OUTPUT= 2 dB ABOVE RESET)

TP28 SIGNAL DC VALUE
(PWR OUTPUT REDUCED 12 dB)

LOWER TRIP VALUE (-8V)

)LJXUH������ 5)�0RGHOV�$/&�2SHUDWLQJ�3RLQW�$GMXVWPHQW�3RLQW�'LDJUDP

ALC/RF POWER ADJUSTMENT
FOR RF BAND MODELS ADJUSTMENTS
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6WHS��� )RU�PRGHOV������$�������$�������$�������$�������$����

9HULI\�WKDW�WKHUH�DUH�QR�RVFLOODWLRQV�SUHVHQW�RQ�WKH
RVFLOORVFRSH�WUDFH�DQG�WKDW�WKH����;;$�
Unleveled�/('�GRHV�QRW�OLJKW�

,I�HLWKHU�FRQGLWLRQ�LV�SUHVHQW�
)RU������$��DGMXVW�$�5�����)LJXUH������SDJH�������WR
PRYH�WKH�RVFLOORVFRSH�WUDFH�VOLJKWO\�PRUH�QHJDWLYH�XQWLO
WKH�RVFLOODWLRQ�DQG�RU�XQOHYHOHG�FRQGLWLRQV�VWRSV�

)RU������$��DGMXVW�$��5����)LJXUH������SDJH�������WR
PRYH�WKH�RVFLOORVFRSH�WUDFH�VOLJKWO\�PRUH�QHJDWLYH�XQWLO
WKH�RVFLOODWLRQ�DQG�RU�XQOHYHOHG�FRQGLWLRQV�VWRSV�

)RU������$�������$�������$��DGMXVW�$��5����)LJXUH�����
SDJH��������WR�PRYH�WKH�WUDFH�PRUH�SRVLWLYH�XQWLO�WKH�RVFLO�
ODWLRQ�VWDUW�

5HGXFH�WKH�SRZHU�RXWSXW�OHYHO�DV�IROORZV�
)RU������$��UHGXFH�E\����G%��

)RU������$��UHGXFH�E\����G%��

)RU������$�������$�������$��LQFUHDVH�E\����G%��

9HULI\�WKDW�QR�RVFLOODWLRQ�RU�XQOHYHOHG�FRQGLWLRQ�LV�SUH�
VHQW��,I�HLWKHU�FRQGLWLRQ�LV�SUHVHQW��UHDGMXVW�$�5���
������$���$��5���������$���RU�$��5���������$�
�����$�������$��WR�PRYH�WKH�RVFLOORVFRSH�WUDFH�VOLJKWO\
PRUH�QHJDWLYH�XQWLO�WKH�RVFLOODWLRQ�DQG�RU�XQOHYHOHG�FRQGL�
WLRQV�VWRSV��

6WHS��� )RU�DOO�PRGHOV��

5HPRYH�WKH�GHWHFWRU�IURP�WKH�RF Output�FRQQHFWRU�DQG
YHULI\�WKDW�WKH�Unleveled�/('�UHPDLQV�RII�

$JDLQ��VHW�WKH�SRZHU�RXWSXW�OHYHO�DV�VKRZQ�LQ�WDEOH�DW
OHIW��9HULI\�WKDW�WKH�Unleveled�/('�UHPDLQV�RII�

Model
Without

Attenuator
With 

Attenuator

54107,
54109,
54111
50Ω output

+14 dBm +12 dBm

54107,
54109,
54111
75Ω output

+12 dBm +10 dBm

54117A,
54147A

+12 dBm +9 dBm

54161A,
54169A

–1 dBm –4 dBm

54177A +1 dBm –2 dBm

ALC/RF POWER ADJUSTMENT
ADJUSTMENTS FOR RF BAND MODELS
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����  TEMPERATURE
COMPENSATION
ADJUSTMENT

7KLV�SURFHGXUH�HQVXUHV�WKDW�WKH�$/&�3&%�FLUFXLWV�WHPSHUDWXUH�FRP�
SHQVDWLRQ�DGMXVWPHQWV�DUH�SURSHUO\�VHW��3HUIRUP�WKLV�SURFHGXUH�RQO\�LI
WKH�$/&�3&%�KDV�EHHQ�UHSODFHG��RU�LI�WKH�'RZQ�&RQYHUWHU�RU�'LUHF�
WLRQDO�&RXSOHU�RQ�WKH�5)�GHFN�KDYH�EHHQ�UHSODFHG��

7KH�7HPSHUDWXUH�&RPSHQVDWLRQ�$GMXVWPHQWV�DUH�RUJDQL]HG�E\�PRGHO
JURXSV��DV�VKRZQ�EHORZ�

�����$������$������$������$������$�3URFHGXUH��WKLV�SDJH�

�����$������$������$�3URFHGXUH��SDJH������

�����$¥�����$�������$�������$�3URFHGXUH��SDJH������

7KH�SURFHGXUH�IRU�HDFK�PRGHO�JURXS�LV�FRPSOHWH�DQG�SURYLGHV�DOO�RI�WKH
VWHSV�QHFHVVDU\�WR�SHUIRUP�WKH�DGMXVWPHQWV�

5HTXLUHG�7HVW�(TXLSPHQW�

'XPP\�'RZQ�&RQYHUWHU�7KHUPLVWRU�¦�$15,768�7�������RU
HTXLYDOHQW��VHH�$SSHQGL[�&��

'XPP\�'LUHFWLRQDO�&RXSOHU�7KHUPLVWRU�¦�$15,768�7�������RU
HTXLYDOHQW��VHH�$SSHQGL[�&��

3RZHU�0HWHU�¦�ZLWK�VXLWDEOH�PDWFKLQJ�SRZHU�VHQVRU��7DEOH�����

$15,768�5)�'HWHFWRU�¦�WR�PDWFK����;;$�PRGHO��7DEOH�����

3UHOLPLQDU\�

5HPRYH����;;$�WRS�DQG�VLGH�FRYHUV��WKHQ�VHW�EDFN�ORRVHO\�LQ�SODFH�
5HIHU�WR�&KDSWHU���IRU�LQVWUXFWLRQV��

127(
7KURXJKRXW�WKH�EHORZ�SURFHGXUHV��\RX�ZLOO�EH�GLUHFWHG
WR�UHPRYH�WKH�FRYHUV��SHUIRUP�DQ�DFWLRQ��DQG�UHSODFH
WKH�FRYHUV�VHYHUDO�WLPHV��'R�DV�GLUHFWHG��,W�LV�LPSRU�
WDQW�WKDW�WKH�FRYHUV�UHPDLQ�LQ�SODFH�VR�DV�WR��SURYLGH�D
FRQVLVWHQW��QRUPDO�WHPSHUDWXUH�ZLWKLQ�WKH�XQLW��

5HPRYH�WKH�$/&�)UHTXHQF\�,QVWUXFWLRQ�3&%�DQG�SODFH�MXPSHU�-�
RQ�SLQV���DQG���RI�3���UHSODFH�WKH�3&%���7KLV�3&%�LV�VKRZQ�LQ�)LJ�
XUH�����RU������SDJH�������

�����$������$������$������$������$�3URFHGXUH�

6WHS��� 3UHVV�WKH�System Menu�NH\�DQG�VHOHFW�RESET�IURP�WKH�GLV�
SOD\HG�PHQX��WRS�OHIW��XVLQJ�WKH�Menu�XS�GRZQ�DQG�Select
NH\V��

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED

TO KEEP:

CAL DATA

MARKERS

LIMITS

RESET

RESET TO
FACTORY
DEFAULTS

USE  ◆  THEN
PRESS SELECT

ALC TEMPERATURE
ADJUSTMENTS COMPENSATION ADJUSTMENT
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6WHS��� )URP�WKH�5(6(7�0(18��ERWWRP�OHIW�RU�SUHYLRXV�SDJH��VH�
OHFW�RESET TO FACTORY DEFAULTS.

6WHS��� 3UHVV�WKH�Frequency��DQG�Select NH\V�WR�GLVSOD\�WKH
&(17(5�:,'7+�PHQX�

6WHS��� 6HW�&(17(5�IRU�����*+]�DQG�:,'7+�IRU�����*+]�

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

6WHS��� 3UHVV�WKH�Menu�XS�GRZQ�DQG�Select�NH\V��FRQILJXUH�WKH
���;;$�IRU�D�SRZHU�PHDVXUHPHQW�XVLQJ�,QSXW�$�, DV�IRO�
ORZV�

&KRRVH�SELECT INPUT, IURP�WKH�&+$11(/�PHQX�PLG�
GOH�OHIW��

7KHQ FKRRVH NON-RATIO A, IURP�WKH�6(/(&7�,1387
PHQX��ERWWRP�OHIW��

6HOHFW�POWER, ZKHQ�\RX�DUH�UHWXUQHG�WR�WKH�&+$1�
1(/�PHQX.

6WHS��� 3UHVV�WKH�2XWSXW�3RZHU�NH\�DQG�VHW�WKH�SRZHU�OHYHO�WR
��G%�EHORZ�WKH�UHVHW�SRZHU�OHYHO��DV�VKRZQ�LQ�WKH�WDEOH�DW
ERWWRP�OHIW�

6WHS��� 3UHVV�WKH�0DUNHUV�NH\�

6WHS��� 6HW�0��WR�������*+]��EHORZ��

CHANNEL: 1
INPUT: A

TRANSMISSION

RETURN LOSS

SWR

POWER

DTF

VIEW CAL

SELECT INPUT

TRACE MEMORY

REF LINE

USE  ◆  THEN
PRESS SELECT

CHANNEL: 1
SELECT INPUT

NON-RATIO

A

B

R

RATIO:

A/R

B/R

USE  ◆  THEN
PRESS SELECT

MARKERS 1-4

M1: 01.950
1:  

M2: 02.025
1:  

M3: -OFF-

M4: -OFF-

MARKERS 5-8

PRESS SELECT
FOR ON/OFF

USE  ◆  THEN
PRESS SELECT

Model
Without

Attenuator
With 

Attenuator

54117A +5 dBm +4 dBm

54147A +5 dBm +2 dBm

54161A,
54169A

+1 dBm –2 dBm

54177A –4 dBm –7 dBm

ALC TEMPERATURE
COMPENSATION ADJUSTMENT ADJUSTMENTS
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6WHS���� 6HW�0��WR�������*+]��

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

6WHS���� 5HPRYH�WKH�WRS�FRYHU�

6WHS���� 'LVFRQQHFW�WKH�'RZQ�&RQYHUWHU�FDEOH�DW�FRQQHFWRU�-��RI
WKH�$��0RWKHUERDUG�3&%��

6WHS���� &RQQHFW�RQH�HQG�RI�WKH�'XPP\�'RZQ�&RQYHUWHU�7KHUPLV�
WRU��7�������WR�WKH�HQG�RI�WKH�FDEOH��DQG�FRQQHFW�WKH�RWKHU
HQG�RI�7������WR�FRQQHFWRU�-����,W�LV�QHFHVVDU\�WR�UHPRYH
WKH�$��DQG�$��RU�$���3&%ªV�WR�SHUIRUP�WKLV�RSHUDWLRQ���

6WHS���� 6HW�WKH�7������MXPSHU�WR�WKH�1250�SRVLWLRQ�

6WHS���� 5HSODFH�WKH�WRS�FRYHU�

6WHS���� &RQQHFW�D�VXLWDEOH�����RU������6HULHV�GHWHFWRU�EHWZHHQ�WKH
RF Output DQG Input A�FRQQHFWRUV�

6WHS���� 3UHVV�WKH�Power On/Off NH\�WR�RQ��DOORZ�WKH����;;$�WR
ZDUP�XS�IRU����PLQXWHV��

6WHS���� 3UHVV�WKH�Markers�NH\�DQG�QRWH�WKH�0��DQG�0��PDUNHU
UHDGLQJV�WKDW�DSSHDU�RQ�WKH�GLVSOD\HG�PHQX��OHIW��

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

6WHS���� 5HPRYH�WKH�WRS�FRYHU�

6WHS���� 5HPRYH�WKH�$/&�3&%��DQG�PRYH�MXPSHU�-��WR��SLQV���DQG
��RI�3���UHSODFH�WKH�3&%��

6WHS���� 5HSODFH�WKH�WRS�FRYHU�

6WHS���� 3UHVV�WKH�Power On/Off NH\�WR�RQ��DOORZ�WKH����;;$�WR
ZDUP�XS�IRU����PLQXWHV��

6WHS���� 5HPRYH�WKH�WRS�FRYHU�

6WHS���� 6HW�WKH�7������MXPSHU�WR�WKH�&$/�SRVLWLRQ��

6WHS���� $GMXVW�5����RQ�WKH�$/&�3&%��)LJXUH�����RU������SDJH�������
VR�WKDW�WKH�5)�EDQG�PDUNHU��0���LV�SHU�WDEOH�DW�OHIW�

MARKERS 1-4

M1: 01.950
1:  

M2: 02.025
1:  

M3: -OFF-

M4: -OFF-

MARKERS 5-8

PRESS SELECT
FOR ON/OFF

USE  ◆  THEN
PRESS SELECT

Model Volts

54117A, 54147A 0.75

54161A, 54169A 0.90

54177A 1.25

7HPSHUDWXUH�&DOLEUDWLRQ�
2IIVHW��+HW�%DQG

ALC TEMPERATURE
ADJUSTMENTS COMPENSATION ADJUSTMENT
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6WHS���� 5HPRYH�WKH�OHIW�VLGH�FRYHU��\RXU�ULJKW��DV�\RX�IDFH�WKH�XQLW��

6WHS���� 'LVFRQQHFW�WKH�EODFN�ZLUH�IURP�WKH�WKHUPLVWRU�RXWSXW�RI
WKH�'LUHFWLRQDO�&RXSOHU�RQ�WKH�5)�GHFN��VHH�&KDSWHU����)LJ�
XUH������������$��������������$��������������$�������$��RU
�����������$��IRU�ORFDWLRQ��

6WHS���� &RQQHFW�WKH�'XPP\�'LUHFWLRQDO�&RXSOHU�7KHUPLVWRU�
7�������EHWZHHQ�WKH�EODFN�ZLUH�DQG�WKH���;;$�FKDVVLV
�JURXQG���

6WHS���� $GMXVW�5�����RQ�$/&�)UHTXHQF\�,QVWUXFWLRQ�3&%��)LJXUH���
��RU������SDJH�������VR�WKDW�PDUNHU�0��LV�SHU�WKH�WDEOH�DW
OHIW�

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

6WHS���� 5HPRYH�WKH�7������DQG�7������IL[WXUHV��

6WHS���� 5HFRQQHFW�WKH�EODFN�ZLUH�WR�WKH�WKHUPLVWRU�RXWSXW�WHUPLQDO
RI�WKH�GLUHFWLRQDO�FRXSOHU�DQG�WKH�GRZQ�FRQYHUWHU�FDEOH�WR
FRQQHFWRU�$�-��

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

6WHS���� 3UHVV�WKH�Power On/Off�NH\�WR�RQ��DOORZ�WKH����;;$�WR
ZDUP�XS�IRU����PLQXWHV�

6WHS���� 3UHVV�WKH�Frequency�DQG�Select�NH\V�WR�GLVSOD\�WKH
&(17(5�:,'7+�PHQX��

6WHS���� 6HW�:,'7+�IRU�����*+]�

6WHS���� 6HW�SRZHU�DV�SHU�WDEOH�ERWWRP�OHIW�

6WHS���� 3UHVV�&KDQQHO���Display On/Off�NH\�WR�RII�WR�SODFH�WKH
���;;$�LQ�D�&:�PRGH��

6WHS���� &RQQHFW�WKH�SRZHU�PHWHU�WR�WKH�5)�2XWSXW�FRQQHFWRU��DV
VKRZQ�LQ�)LJXUH�������SDJH�������

6WHS���� 9HULI\�WKDW�WKH�SRZHU�PHWHU�UHDGLQJ�LV�ZLWKLQ�WKH�VSHFLILFD�
WLRQV�OLVWHG�LQ�7DEOH������SDJH��������

6WHS���� ,I�QHFHVVDU\��DGMXVW�WKH�5)�RXWSXW�SRZHU�OHYHO�XVLQJ�$�RU
$��5���

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

FREQUENCY
MENU

CENTER
02.000 GHz

WIDTH

00.000 GHz

PRESS SELECT
FOR 

START/STOP

Model Volts

54117A, 54147A 0.35

54161A, 54169A 0.15

54177A 1.35

7HPSHUDWXUH�&DOLEUDWLRQ�
2IIVHW��0LFURZDYH�%DQG

Model
Without

Attenuator
With 

Attenuator

54117A +12 dBm +10 dBm

54147A +12 dBm +9 dBm

54161A,
54169A

+4 dBm +1 dBm

54177A +1 dBm –2 dBm

ALC TEMPERATURE
COMPENSATION ADJUSTMENT ADJUSTMENTS
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6WHS���� 9HULI\�WKDW�WKH�SRZHU�PHWHU�UHDGLQJ�LV�ZLWKLQ�WKH�VSHFLILFD�
WLRQV�OLVWHG�LQ�7DEOH�����IRU�PLQLPXP�$/&�OHYHO��

6WHS���� ,I�QHFHVVDU\��DGMXVW�WKH�5)�RXWSXW�SRZHU�OHYHO�XVLQJ�$��RU
$��5����

6WHS���� ,QFUHDVH�WKH�RXWSXW�SRZHU�E\����G%��DQG�UHSHDW�6WHSV���
WKURXJK����DV�QHFHVVDU\�VR�WKDW�WKH�SRZHU�OHYHO�YDOXHV�DUH
FRUUHFW�IRU�6WHSV����DQG����

6WHS���� 3UHVV�WKH�Frequency�NH\�WR�GLVSOD\�WKH�67$57�6723�PHQX�

6WHS���� 3UHVV�WKH�Frequency key.

6WHS���� 6HW�67$57�WR�EH����0+]�DQG�6723�WR�EH�WKH�PRGHOªV
KLJK�HQG�IUHTXHQF\�

6WHS���� 3UHVV�WKH�Output Power NH\��DQG�VHW�WKH�SRZHU�OHYHO�DV
VKRZQ�LQ�WKH�WDEOH�DW�PLGGOH�OHIW�

6WHS���� &RQQHFW�D�VXLWDEOH�����RU������6HULHV�5)�GHWHFWRU�EHWZHHQ
WKH�RF Output DQG�Input A�FRQQHFWRUV��

6WHS���� 3UHVV�WKH�Auto Scale�NH\�DQG�FRQILUP�WKDW�WKH�Unleveled
/('�LQ�QRW�OLW�

6WHS���� 3UHVV�WKH�2XWSXW�3RZHU�NH\��DQG�VHW�WKH�SRZHU�OHYHO�DV
VKRZQ�LQ�WKH�WDEOH�DW�ERWWRP�OHIW�

6WHS���� �3UHVV�the Auto Scale�NH\�DQG�FRQILUP�WKDW�WKH�Unleveled
/('�LV�QRW�OLW�

7KLV�FRPSOHWHV�WKH�WHPSHUDWXUH�FRPSHQVDWLRQ�DGMXVWPHQWV�IRU�WKH
�����$�������$�������$�������$��DQG������$�

Model
Without

Attenuator
With 

Attenuator

54117A +12 dBm +10 dBm

54147A +12 dBm +9 dBm

54161A,
54169A

+4 dBm +1 dBm

54177A +1 dBm –2 dBm

Model
Without

Attenuator
With 

Attenuator

54117A +0 dBm –1 dBm

54147A +0 dBm –3 dBm

54161A,
54169A

–6 dBm –9 dBm

54177A –9 dBm –12 dBm

FREQUENCY
MENU

START
00.010 GHz

STOP

XX.XXX GHz

PRESS SELECT
FOR 

CENTER/WIDTH

ALC TEMPERATURE
ADJUSTMENTS COMPENSATION ADJUSTMENT

541XXA MM 6-61



Power Sensor*

Anritsu ML 4803A
Power Meter

RF Output

J0365 Cnversion Connector 
For 541XXA's With 75 Ohm

*See Text

541XXA Scalar Measurement System

)LJXUH������ (TXLSPHQW�6HWXS�IRU�$/&�3UH�$GMXVWPHQW�3URFHGXUH

Model Without Attenuator Specification (dB)
With 

Attenuator
Specification (dB)

54107A, 54109A
50Ω Output

+12 dBm to 
+2 dBm

±1.0 +10 dBm to 
–1 dBm

±2.0

54111A
50Ω Output

+12 dBm to 
+2 dBm

±1.0 +10 dBm to 
–1 dBm

±2.5

54107A, 54109A
75Ω Output

+10 dBm to 
+0 dBm

±1.2 +10 dBm to 
–1 dBm

±2.4

54111A
75Ω Output

+10 dBm to 
+0 dBm

±1.0 +10 dBm to 
–1 dBm

±2.9

54117A +10 dBm to 
+0 dBm

±1.2 +10 dBm to 
–1 dBm

±2.5

54119A, 54128A,
54130A, 54131A

+10 dBm to 
+0 dBm

±1.0 +7 dBm to 
–3 dBm

±2.5

54136A +7 dBm to 
–3 dBm

±1.0 +4 dBm to 
–6 dBm

±4.0

54137A, 54147A +10 dBm to 
+0 dBm

±1.0 +7 dBm to 
–3 dBm

±2.9

54154A, 54161A,
54163A, 54169A

+6 dBm to 
–4 dBm

±1.0 +3 dBm to 
–7 dBm

±4.0

54177A +1 dBm to 
–9 dBm

±1.0 –2 dBm to 
–12 dBm

±5.0

7DEOH����� 2XWSXW�3RZHU�/HYHO�6SHFLILFDWLRQV

ALC TEMPERATURE
COMPENSATION ADJUSTMENT ADJUSTMENTS
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�����$������$������$�3URFHGXUH�

6WHS��� 3UHVV�WKH�System Menu�NH\�DQG�VHOHFW�RESET�IURP�WKH�GLV�
SOD\HG�PHQX��WRS�OHIW��XVLQJ�WKH�Menu�XS�GRZQ�DQG�Select
NH\V��

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

6WHS��� 3UHVV�WKH�Frequency�DQG�6HOHFW�NH\V�WR�GLVSOD\�WKH
&(17(5�:,'7+�PHQX��

6WHS��� 6HW�:,'7+�IRU�����*+]��DQG�VHW�&(17(5�IRU�WKH�DSSOLFD�
EOH�IUHTXHQF\�VKRZQ�EHORZ�

6WHS��� 3UHVV�WKH�Menu�XS�GRZQ�DQG�Select�NH\V��FRQILJXUH�WKH
���;;$�IRU�D�SRZHU�PHDVXUHPHQW�XVLQJ�,QSXW�$�, DV�IRO�
ORZV�

&KRRVH�SELECT INPUT, IURP�WKH�&+$11(/�PHQX��EH�
ORZ��

7KHQ FKRRVH NON-RATIO A, IURP�WKH�6(/(&7�,1387
PHQX��EHORZ��

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED

TO KEEP:

CAL DATA

MARKERS

LIMITS

RESET

RESET TO
FACTORY
DEFAULTS

USE  ◆  THEN
PRESS SELECT

FREQUENCY
MENU

CENTER
02.000 GHz

WIDTH

00.000 GHz

PRESS SELECT
FOR 

START/STOP

CHANNEL: 1
INPUT: A

TRANSMISSION

RETURN LOSS

SWR

POWER

DTF

VIEW CAL

SELECT INPUT

TRACE MEMORY

REF LINE

USE  ◆  THEN
PRESS SELECT

CHANNEL: 1
SELECT INPUT

NON-RATIO

A

B

R

RATIO:

A/R

B/R

USE  ◆  THEN
PRESS SELECT

Model Frequency

54107A 750 MHz

54109A 1100 MHz

54111A 1500 MHz

ALC TEMPERATURE
ADJUSTMENTS COMPENSATION ADJUSTMENT
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6HOHFW�POWER, ZKHQ�\RX�DUH�UHWXUQHG�WR�WKH�&+$1�
1(/�PHQX.

6WHS��� 3UHVV�WKH�Output Power�NH\�

6WHS��� 6HW�WKH�SRZHU�OHYHO�DV�VKRZQ�LQ�WKH�WDEOH�DW�OHIW�

6WHS��� &RQQHFW�D�VXLWDEOH�����RU������6HULHV�5)�GHWHFWRU�EHWZHHQ
WKH�541XXA Input A�DQG�RF Output�FRQQHFWRUV�

6WHS��� �3UHVV�WKH�Channel 1 Auto Scale�NH\�

6WHS���� 3UHVV�WKH�Output Power�NH\�WR�RII�

6WHS���� 5HPRYH�WKH�WRS�FRYHU�DQG�OHIW�VLGH�FRYHUV��\RXU�ULJKW��DV
\RX�IDFH�WKH�XQLW��

6WHS���� 'LVFRQQHFW�WKH�'RZQ�&RQYHUWHU�FDEOH�DW�FRQQHFWRU�-��RI
WKH�$��0RWKHUERDUG�3&%�

6WHS���� &RQQHFW�RQH�HQG�RI�WKH�'XPP\�'RZQ�&RQYHUWHU�7KHUPLV�
WRU��7�������WR�WKH�HQG�RI�WKH�FDEOH�

6WHS���� 6HW�WKH�7������MXPSHU�WR�WKH�1250�SRVLWLRQ�

6WHS���� &RQQHFW�WKH�RWKHU�HQG�RI�7������WR�FRQQHFWRU�-����,W�LV�QHF�
HVVDU\�WR�UHPRYH�WKH�$��DQG�$��3&%ªV�WR�SHUIRUP�WKLV�RS�
HUDWLRQ���

6WHS���� 5HSODFH�WKH�FRYHUV�

6WHS���� 3UHVV�WKH�Power On/Off NH\�WR�RQ��DOORZ�WKH����;;$�WR
ZDUP�XS�IRU����PLQXWHV��

6WHS���� 3UHVV�WKH�Cursor�NH\�DQG�QRWH�FXUVRU�UHDGLQJ�IURP�WKH�GLV�
SOD\HG�PHQX��OHIW��

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

6WHS���� 5HPRYH�WKH�WRS�FRYHU�

6WHS���� 5HPRYH�WKH�$��3&%��DQG�PRYH�MXPSHU�-��WR��SLQV���DQG��
RI�3���UHSODFH�WKH�3&%��

6WHS���� 6HW�WKH�7������MXPSHU�WR�WKH�&$/�SRVLWLRQ�

6WHS���� 5HSODFH�WKH�WRS�FRYHU�

6WHS���� 3UHVV�WKH�Power On/Off NH\�WR�RQ�DQG�DOORZ�LW�WR�ZDUP�XS
IRU����PLQXWHV�

Model
Without

Attenuator
With 

Attenuator

54107A,
54109A,
54111A; 
50Ω output

+7 dBm +5 dBm

54107A,
54109A,
54111A; 
75Ω output

+5 dBm +3 dBm

CURSOR

1: XX.XX dB

XX.XXXX GHz

RELATIVE (∆)

1: XX.XX dB

XX.XXXX GHz

ALC TEMPERATURE
COMPENSATION ADJUSTMENT ADJUSTMENTS
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6WHS���� 5HPRYH�WKH�WRS�FRYHU�

6WHS���� $GMXVW�$�5���VR�WKDW�WKH�FXUVRU�UHDGLQJ�LV������±�����G%
OHVV�WKDQ�WKH�YDOXH�QRWHG�LQ�6WHS����

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

6WHS���� 5HPRYH�WKH�7������IL[WXUHV��

6WHS���� 5HSODFH�WKH�WRS�FRYHU�

6WHS���� 3UHVV�WKH�Power On/Off NH\�WR�RQ�

6WHS���� 3UHVV�WKH�Frequency�DQG�6HOHFW�NH\V�WR�GLVSOD\�WKH
&(17(5�:,'7+�PHQX��

6WHS���� 6HW�:,'7+�IRU�����*+]��DQG�VHW�&(17(5�WR�D�YDOXH�WKDW
LV������WLPHV�WKH�KLJK�HQG�IUHTXHQF\��([DPSOH�������0+]
IRU������$¦����;���� ������

6WHS���� 9HULI\�WKDW�WKH�SRZHU�PHWHU�UHDGLQJ�LV�ZLWKLQ�VSHFLILFDWLRQ
SHU�7DEOH������SDJH��������

6WHS���� ,I�QHFHVVDU\��DGMXVW�WKH�UHVHW�5)�RXWSXW�SRZHU�OHYHO
�$�5�����RU�WKH�PLQLPXP�$/&�SRZHU�OHYHO��$�5�����

6WHS���� 3UHVV�WKH�Frequency�DQG�6HOHFW�NH\V�WR�GLVSOD\�WKH
67$57�6723�PHQX��

6WHS���� 6HW�67$57�IRU���0+]��DQG�VHW�6723�IRU�WKH�KLJK�HQG�IUH�
TXHQF\�

6WHS���� 3UHVV�WKH�Output Power�NH\��DQG�VHW�WKH�SRZHU�OHYHO���G%
DERYH�WKH�5HVHW�YDOXH��DV�VKRZQ�LQ�WKH�WDEOH�DW�OHIW�

6WHS���� &RQQHFW�D�VXLWDEOH�����6HULHV�5)�GHWHFWRU�EHWZHHQ�WKH�RF
Output DQG�Input A�FRQQHFWRUV��

6WHS���� 3UHVV�WKH�Auto Scale�NH\�DQG�FRQILUP�WKDW�WKH�Unleveled
/('�LQ�QRW�OLW�

7KLV�FRPSOHWHV�WKH�WHPSHUDWXUH�FRPSHQVDWLRQ�DGMXVWPHQWV�IRU�WKH
�����$�������$��DQG������$�

Model
Without

Attenuator
With 

Attenuator

54107A,
54109A,
54111A; 
50Ω output

+14 dBm +12 dBm

54107A,
54109A,
54111A; 
75Ω output

+12 dBm +10 dBm

ALC TEMPERATURE
ADJUSTMENTS COMPENSATION ADJUSTMENT
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�����$�WKURXJK������$�DQG������$�������$�3URFHGXUH�

6WHS��� 3UHVV�WKH�System Menu�NH\�DQG�VHOHFW�RESET�IURP�WKH�GLV�
SOD\HG�PHQX��WRS�OHIW��XVLQJ�WKH�Menu�XS�GRZQ�DQG�Select
NH\V��

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

6WHS��� 3UHVV�WKH�Frequency�DQG�6HOHFW�NH\V�WR�GLVSOD\�WKH
&(17(5�:,'7+�PHQX��

6WHS��� 6HW�:,'7+�IRU�����*+]��DQG�VHW�&(17(5�IRU�WKH�DSSOLFD�
EOH�IUHTXHQF\�VKRZQ�EHORZ�

6WHS��� 3UHVV�WKH�Menu�XS�GRZQ�DQG�Select�NH\V��FRQILJXUH�WKH
���;;$�IRU�D�SRZHU�PHDVXUHPHQW�XVLQJ�,QSXW�$�, DV�IRO�
ORZV�

&KRRVH�SELECT INPUT, IURP�WKH�&+$11(/�PHQX��EH�
ORZ��

7KHQ FKRRVH NON-RATIO A, IURP�WKH�6(/(&7�,1387
PHQX��EHORZ��

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED

TO KEEP:

CAL DATA

MARKERS

LIMITS

RESET

RESET TO
FACTORY
DEFAULTS

USE  ◆  THEN
PRESS SELECT

FREQUENCY
MENU

CENTER
02.000 GHz

WIDTH

00.000 GHz

PRESS SELECT
FOR 

START/STOP

CHANNEL: 1
INPUT: A

TRANSMISSION

RETURN LOSS

SWR

POWER

DTF

VIEW CAL

SELECT INPUT

TRACE MEMORY

REF LINE

USE  ◆  THEN
PRESS SELECT

CHANNEL: 1
SELECT INPUT

NON-RATIO

A

B

R

RATIO:

A/R

B/R

USE  ◆  THEN
PRESS SELECT

Model Frequency (GHz) Model Frequency (GHz)

54119A 5.2 54136A 21.8

54128A 10.2 54137A 10.0

54130A 16.2 54154A 16

54131A 13.0 54163A 20

ALC TEMPERATURE
COMPENSATION ADJUSTMENT ADJUSTMENTS
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6HOHFW�POWER, ZKHQ�\RX�DUH�UHWXUQHG�WR�WKH�&+$1�
1(/�PHQX.

6WHS��� 3UHVV�WKH�Output Power�NH\�

6WHS��� 6HW�WKH�SRZHU�OHYHO�DV�VKRZQ�LQ�WKH�WDEOH�DW�WRS�OHIW�

6WHS��� &RQQHFW�D�VXLWDEOH�����RU������6HULHV�5)�GHWHFWRU�EHWZHHQ
WKH�541XXA Input A�DQG�RF Output�FRQQHFWRUV�

6WHS��� �3UHVV�WKH�&KDQQHO�� Auto Scale�NH\�

6WHS���� $OORZ�WKH����;;$�WR�ZDUP�XS�IRU����PLQXWHV��

6WHS���� 3UHVV�WKH�Cursor�NH\�DQG�QRWH�FXUVRU�UHDGLQJ�IURP�WKH�GLV�
SOD\HG�PHQX��PLGGOH�OHIW��

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

6WHS���� 5HPRYH�WKH�WRS�DQG�OHIW�VLGH�FRYHUV��\RXU�ULJKW�DV�\RX�IDFH
WKH�XQLW��

6WHS���� 5HPRYH�WKH�$/&�)UHTXHQF\�,QVWUXFWLRQ�3&%��$��RU�$���
EDVHG�RQ�PRGHO���DQG�PRYH�MXPSHU�-��WR�3LQ���DQG���RI�3��
5HSODFH�WKH�3&%�

6WHS���� 'LVFRQQHFW�WKH�EODFN�ZLUH�IURP�WKH�WKHUPLVWRU�RXWSXW�RI
WKH�'LUHFWLRQDO�&RXSOHU�RQ�WKH�5)�GHFN��

6WHS���� &RQQHFW�WKH�'XPP\�'LUHFWLRQDO�&RXSOHU�7KHUPLVWRU�
7�������EHWZHHQ�WKH�EODFN�ZLUH�DQG�WKH���;;$�FKDVVLV
�JURXQG��

6WHS���� 5HSODFH�WKH�FRYHUV�

6WHS���� 3UHVV�WKH�Power On/Off NH\�WR�RQ��DOORZ�WKH����;;$�WR
ZDUP�XS�IRU����PLQXWHV��

6WHS���� $GMXVW�5�����)LJXUH�����RU������SDJH�������VR�WKDW�WKH�FXU�
VRU�UHDGLQJ�LV�������±�����G%�OHVV�WKDQ�WKH�YDOXH�QRWHG�LQ
6WHS����IRU������$�������$�������$�������$��DQG������$�
,W�VKRXOG�EH������G%�OHVV�IRU������$�DQG������$�

6WHS���� 3UHVV�3RZHU�2Q�2II�NH\�WR�RII��

6WHS���� 5HPRYH�WKH�7������IL[WXUH��DQG�UHFRQQHFW�WKH�EODFN�ZLUH
WR�WKH�WKHUPLVWRU�RXWSXW��

6WHS���� 3UHVV�WKH�Frequency�DQG�6HOHFW�NH\V�WR�GLVSOD\�WKH
&(17(5�:,'7+�PHQX��

CURSOR

1: XX.XX dB

XX.XXXX GHz

RELATIVE (∆)

1: XX.XX dB

XX.XXXX GHz

FREQUENCY
MENU

CENTER
0.000 GHz

WIDTH

XX.XXXGHz

PRESS SELECT
FOR 

START/STOP

Model
Without

Attenuator
With 

Attenuator

54119A,
54128A,
54130A,
54131A,
54136A
54137A

+5 dBm +2 dBm

54154A,
54163A

–1 dBm –4 dBm

ALC TEMPERATURE
ADJUSTMENTS COMPENSATION ADJUSTMENT
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6WHS���� 6HW�:,'7+�IRU�����*+]��DQG�VHW�&(17(5�IRU�WKH�PRGHOªV
ORZ�HQG�IUHTXHQF\�

6WHS���� 3UHVV�&KDQQHO���Display On/Off�NH\�WR�RII�WR�SODFH�WKH
���;;$�LQ�D�&:�PRGH��

6WHS���� &RQQHFW�WKH�SRZHU�PHWHU�WR�WKH�5)�2XWSXW�FRQQHFWRU��DV
VKRZQ�LQ�)LJXUH�������SDJH��������3UHVV�WKH�RXWSXW�SRZHU
NH\�DQG�VHW�WKH�SRZHU�WR���G%�DERYH�WKH�YDOXH�OLVWHG�LQ�WKH
WDEOH�DW�PLGGOH�OHIW�

6WHS���� 9HULI\�WKDW�WKH�SRZHU�PHWHU�UHDGLQJ�LV�ZLWKLQ�WKH�VSHFLILFD�
WLRQV�OLVWHG�LQ�7DEOH������SDJH��������

6WHS���� ,I�QHFHVVDU\��DGMXVW�WKH�5)�RXWSXW�SRZHU�OHYHO�XVLQJ�5��
RQ�WKH�$/&�)UHTXHQF\�,QVWUXFWLRQ�3&%�

6WHS���� 3UHVV�WKH�2XWSXW�3RZHU�NH\��DQG�UHGXFH�WKH�SRZHU�RXWSXW
OHYHO�E\����G%��DV�VKRZQ�LQ�WKH�WDEOH�DW�PLGGOH�OHIW�

6WHS���� 9HULI\�WKDW�WKH�SRZHU�PHWHU�UHDGLQJ�LV�ZLWKLQ�WKH�VSHFLILFD�
WLRQV�OLVWHG�LQ�7DEOH�����IRU�PLQLPXP�$/&�OHYHO��

6WHS���� ,I�QHFHVVDU\��DGMXVW�WKH�5)�RXWSXW�SRZHU�OHYHO�XVLQJ�5����
RQ�WKH�$/&�)UHTXHQF\�,QVWUXFWLRQ�3&%�

6WHS���� ,QFUHDVH�WKH�RXWSXW�SRZHU�E\����G%��DQG�UHSHDW�6WHSV���
WKURXJK����DV�QHFHVVDU\�WR�REWDLQ�FRUUHFW�SRZHU�OHYHO�YDO�
XHV�LQ�VWHSV����DQG����

6WHS���� 3UHVV�WKH�Frequency�DQG�Select�NH\V�WR�GLVSOD\�WKH
67$57�6723�PHQX��

6WHS���� 6HW�67$57�IRU�WKH�PRGHOªV�ORZ�HQG�IUHTXHQF\��DQG�VHW
6723�IRU�WKH�KLJK�HQG�IUHTXHQF\�

6WHS���� 3UHVV�WKH�Output Power�NH\��DQG�VHW�WKH�SRZHU�OHYHO�DV
VKRZQ�LQ�WKH�WDEOH�DW�PLGGOH�OHIW�

6WHS���� &RQQHFW�D�VXLWDEOH�5)�GHWHFWRU�EHWZHHQ�WKH�RF Output DQG
Input A�FRQQHFWRUV��

6WHS���� 3UHVV�WKH�&KDQQHO�� Auto Scale�NH\�DQG�FRQILUP�WKDW�WKH
Unleveled�/('�LQ�QRW�OLW�

6WHS���� 5HGXFH�WKH�5)�SRZHU�E\����G%�IRU������$�WKURXJK������$
DQG����G%�IRU������$�DQG������$�

6WHS���� �3UHVV�&KDQQHO��Auto Scale�NH\�DQG�FRQILUP�WKDW�WKH�Unlev-
eled�/('�LV�QRW�OLW�

FREQUENCY
MENU

START
XX.XXX GHz

STOP

XX.XXX GHz

PRESS SELECT
FOR 

CENTER/WIDTH

Model
Without

Attenuator
With 

Attenuator

54119A,
54128A,
54130A,
54131A,
54136A
54137A

0 dBm –3 dBm

54154A,
54163A

–6 dBm –9 dBm

Model
Without

Attenuator
With 

Attenuator

54119A,
54128A,
54130A,
54131A,
54136A
54137A

12 dBm 9 dBm

54154A,
54163A

+4 dBm +1 dBm

ALC TEMPERATURE
COMPENSATION ADJUSTMENT ADJUSTMENTS
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���� BAND SWITCH-POINT
ADJUSTMENT

7KLV�SURFHGXUH�HQVXUHV�WKDW�WKH�SRZHU�GLIIHUHQFH�DW�WKH�����*+]�EDQG
VZLWFK�SRLQW�RI�PRGHOV������$�������$�������$�������$��DQG������$
LV�UHGXFHG�WR�D�PLQLPXP�

5HTXLUHG�7HVW�(TXLSPHQW

2VFLOORVFRSH��GXDO�FKDQQHO�ZLWK�WZR�;���SUREHV

3UHOLPLQDU\

5HPRYH�WKH����;;$�WRS�FRYHU���5HIHU�WR�&KDSWHU����SDUDJUDSK����
IRU�LQVWUXFWLRQV��

3URFHGXUH

6WHS��� 3UHVV�WKH�System Menu�NH\�DQG�VHOHFW�RESET�IURP�WKH�GLV�
SOD\HG�PHQX��WRS�OHIW��XVLQJ�WKH�Menu�XS�GRZQ�DQG�Select
NH\V��

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

6WHS��� 3UHVV�WKH�Frequency�NH\�WR�GLVSOD\�WKH�67$57�6723�PHQX�

6WHS��� 6HW�67$57�IRU�������*+]�DQG�6723�IRU�������*+]�

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

SYSTEM
MENU

DISK UTILITIES

SYSTEM SETUP

DATA POINTS

RESET

CONFIGURE:

SOURCE

ANALYZER

PLOTTER

APPLICATIONS

GPIB MODE

USE  ◆  THEN
PRESS SELECT

RESET MENU

RESET IS
CONFIGURED

TO KEEP:

CAL DATA

MARKERS

LIMITS

RESET

RESET TO
FACTORY
DEFAULTS

USE  ◆  THEN
PRESS SELECT

FREQUENCY
MENU

START
XX.XXX GHz

STOP

XX.XXX GHz

PRESS SELECT
FOR 

CENTER/WIDTH

BAND SWITCH-POINT
ADJUSTMENTS ADJUSTMENT
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6WHS��� 3UHVV�WKH�Menu�XS�GRZQ�DQG�Select�NH\V��FRQILJXUH�WKH
���;;$�IRU�D�SRZHU�PHDVXUHPHQW�XVLQJ�,QSXW�$�, DV�IRO�
ORZV�

&KRRVH�SELECT INPUT, IURP�WKH�&+$11(/�PHQX��WRS
OHIW��

7KHQ FKRRVH NON-RATIO A, IURP�WKH�6(/(&7�,1387
PHQX��PLGGOH�OHIW��

6HOHFW�POWER, ZKHQ�\RX�DUH�UHWXUQHG�WR�WKH�&+$1�
1(/�PHQX.

6WHS��� 3UHVV�WKH�Graticule On/Off NH\�WR�RQ�

6WHS��� &RQQHFW�D�VXLWDEOH�����RU������6HULHV�GHWHFWRU�EHWZHHQ�WKH
Input A�DQG�RF Output�FRQQHFWRUV�RQ�WKH����;;$�IURQW
SDQHO��

6WHS��� 3UHVV�WKH�Output Power�NH\��DQG�UHGXFH�WKH�RXWSXW�SRZHU
��G%�EHORZ�WKH�5HVHW�YDOXH�

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

127(
,Q�WKH�IROORZLQJ�VWHSV��WKH�DGMXVWPHQWV�5���DQG�5���
DUH�RQ�WKH�$/&�)UHTXHQF\�,QVWUXFWLRQ�3&%��7KLV�3&%
LV�$��IRU������$�DQG������$��LW�LV�$���IRU������$�
�����$��DQG������$��%RWK�DUH�VKRZQ�RQ�SDJH������

6WHS���� $GMXVW�5���XQWLO�WKHUH�LV�QR�YLVLEOH�VWHS�DW�WKH�����*+]
VZLWFK�SRLQW�

6WHS���� 5HGXFH�WKH�SRZHU�RXWSXW�OHYHO�E\���G%��

6WHS���� 3UHVV�WKH�&KDQQHO���Auto Scale�NH\�

6WHS���� $GMXVW�5����XQWLO�WKHUH�LV�QR�YLVLEOH�VWHS�DW�WKH�����*+]
VZLWFK�SRLQW�

6WHS���� 3UHVV�WKH�SRZHU�NH\��DQG�LQFUHDVH�WKH�RXWSXW�SRZHU�OHYHO
E\���G%�

6WHS���� 5HSHDW�VWHSV����WKURXJK����XQWLO�QR�IXUWKHU�DGMXVWPHQW�LV
UHTXLUHG�

CHANNEL: 1
INPUT: A

TRANSMISSION

RETURN LOSS

SWR

POWER

DTF

VIEW CAL

SELECT INPUT

TRACE MEMORY

REF LINE

USE  ◆  THEN
PRESS SELECT

CHANNEL: 1
SELECT INPUT

NON-RATIO

A

B

R

RATIO:

A/R

B/R

USE  ◆  THEN
PRESS SELECT

BAND SWITCH POINT
ADJUSTMENT ADJUSTMENTS
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6WHS���� 6HW�WKH�SRZHU�RXWSXW�OHYHO�WR���G%�EHORZ�WKH�UHVHW�YDOXH�
9HULI\�WKDW�WKH�5)�SRZHU�GLIIHUHQFH�EHWZHHQ�WKH�KHWHUR�
G\QH�EDQG�������*+]��DQG�WKH�PLFURZDYH�EDQG��!����*+]�
GRHV�QRW�H[FHHG���G%��

6WHS���� 5HSHDW�6WHS����DW���G%����G%��DQG���G%�EHORZ�WKH�UHVHW
SRZHU�OHYHO�

541XXA MM 6-71
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6-15 CRT MONITOR
ADJUSTMENTS

These procedures are used to adjust the CRT monitor brightness, con-
trast, and horizontal size. Perform this procedure whenever a new
CRT monitor assembly or Graphics Processor PCB has been installed
(see Chapter 7).  All other CRT monitor adjustments should be per-
formed by qualified service personnel only.

WARNING

Hazardous voltages are present inside the instrument
when ac line power is connected. These procedures
should only be performed by service personnel who are
fully aware of the potential hazards associated with
high voltage.

Required Equipment

Adjustment of the CRT horizontal size requires the use of a plastic
or nylon hex alignment tool. Do not use metal tools to adjust CRT
monitor settings.

Preliminary

Remove the 541XXA top and left side covers, then set them back
loosely in place. Refer to Chapter 7 for instructions. 

NOTE
For this procedure, it is important that a consistent
temperature be maintained within the unit. These ad-
justments must be made with the instrument at nor-
mal operating temperature. 

Brightness and Contrast Adjustment

Step 1. Refer to the locator drawing on the CRT Monitor assembly
top cover and locate the brightness and contrast trim pots,
accessible through the side opening (Figure 6-23).

Step 2. Reset the instrument.

Step 3. Using the front panel INTENSITY control, set the display to
intensity level 9 (refer to Chapter 3 of the 541XXA Opera-
tion Manual).

Step 4. Carefully adjust the brightness and contrast trim pots un-
til the display just starts to “bloom” or distort.

Step 5. Set the display intensity to level 1. 

Step 6. Adjust, if required, the brightness and contrast to achieve
a level that is just visible.

CRT MONITOR
ADJUSTMENTS ADJUSTMENTS
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Step 7. Repeat steps 2 through 6 until the desired intensity levels
at 1 and 9 are achieved.

Step 8. Replace the 541XXA top and left side covers.

Step 9. Verify that the adjustment remains as desired throughout
the operating temperature range of the instrument.

Horizontal Size Adjustment

Step 1. Remove the 541XXA top cover.

Step 2. Insert a plastic or nylon hex alignment tool through the ac-
cess hole (see Figure 6-23) and carefully adjust the horizon-
tal size coil until the display is centered on the CRT. 

Step 3. Replace the 541XXA top and side covers.

Step 4. Verify that the adjustment remains as desired throughout
the operating temperature range of the instrument.

541XXA MM 6-73/6-74

Figure 6-23. CRT Monitor Adjustments

CRT MONITOR
ADJUSTMENTS ADJUSTMENTS



Table of Contents

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

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

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

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

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

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

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

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

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

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

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

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

���� 5)�'(&.�&20321(176��29(59,(: ����������������������������������������

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

���� 5(029(�$1'�5(3/$&(������$�������$��
�����$�5)�&20321(176 �������������������������������������������������������������

���� 5(029(�$1'�5(3/$&(������$�������$�
0,&52:$9(�&20321(176 �������������������������������������������������������

Chapter 7
Removal and 
Replacement  Procedures



���� 5(029(�$1'�5(3/$&(������$�������$�������$��
�����$�0,&52:$9(�&20321(176 ������������������������������������ ����

���� 5(029(�$1'�5(3/$&(������$�������$�
0,&52:$9(�&20321(176 ��������������������������������������������������� ����

���� 5(029(�$1'�5(3/$&(������$�7+528*+�
�����$�0,&52:$9(�&20321(176 ������������������������������������ ����

���� 5(029(�$1'�5(3/$&(������$�
0,&52:$9(�&20321(176 ��������������������������������������������������� ����



Chapter 7
Removal and 
Replacement  Procedures

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

:$51,1*

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

&$87,21

0DQ\�DVVHPEOLHV�LQ�WKH����;;$�FRQWDLQ�VWDWLF�VHQVL�
WLYH�FRPSRQHQWV��,PSURSHU�KDQGOLQJ�RI�WKHVH�DVVHP�
EOLHV�PD\�UHVXOW�LQ�GDPDJH�WR�WKH�DVVHPEOLHV��$OZD\V
REVHUYH�WKH�VWDWLF�VHQVLWLYH�FRPSRQHQW�KDQGOLQJ�SUH�
FDXWLRQV�GHVFULEHG�LQ�&KDSWHU����)LJXUH�����
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��� REMOVE AND REPLACE
541XXA COVERS

$GMXVWPHQW�DQG�WURXEOHVKRRWLQJ�RSHUDWLRQV�UHTXLUH�UHPRYDO�RI�WKH�WRS
FRYHU��5HSODFHPHQW�RI�VRPH����;;$�DVVHPEOLHV�DQG�SDUWV�UHTXLUH�UH�
PRYDO�RI�DOO�FRYHUV��7KH�IROORZLQJ�SURFHGXUHV�GHVFULEH�WKLV�SURFHVV�
7KH�UHSODFHPHQW�SURFHVV�LV�WKH�UHYHUVH�RI�WKH�UHPRYDO�SURFHVV�

3UHOLPLQDU\

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

3URFHGXUH

6WHS��� 7R�UHPRYH�WKH�WRS�FRYHU��

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

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

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

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

6WHS��� 7R�UHPRYH�WKH�ERWWRP�FRYHU�

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

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

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

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

6WHS��� 7R�UHPRYH�WKH�OHIW�FRYHU�

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

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

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

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

6WHS��� 7R�UHPRYH�WKH�ULJKW�FRYHU�

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

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

541XXA REMOVAL AND
COVERS REPLACEMENT PROCEDURES
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5HPRYH�WKH�FHQWHU�VFUHZ�IURP�UHDU�RI�WKH�ULJKW�VLGH
FRYHU�

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

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

&$87,21

7KH�JUHHQ�KHDGHG�VFUHZV�KDYH�0HWULF�WKUHDGV�

REMOVAL AND 541XXA
REPLACEMENT PROCEDURES COVERS

Feet 4

Center screw
Handle

Top cover

Side cover

)LJXUH����� ([SORGHG�9LHZ�RI�&KDVVLV�&RYHUV�
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��� REMOVE AND REPLACE
THE A5, A6, A7 AND A8
PCBs

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

3UHOLPLQDU\

5HPRYH�WKH�WRS�FRYHU��SDUDJUDSK������

3URFHGXUH

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

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

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

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

A5, A6, A7 REMOVAL AND
AND A8 PCB’s REPLACEMENT PROCEDURES
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REMOVAL AND A3
REPLACEMENT PROCEDURES CHANNEL PCB

A5 PCB

A6 PCB

A7 PCB

A8 PCB

Card Cage Cover

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

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

3UHOLPLQDU\�

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

3URFHGXUH�

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

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

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

6WHS��� 8VLQJ�WKH�EODGH�RI�D�VPDOO�VFUHZGULYHU�DV�D�SU\��ORRVHQ�WKH
KROGLQJ�FROODU�DQG�GLVFRQQHFW�WKH�ULEERQ�FDEOH�IURP�WKH
UHDU�RI�WKH�IORSS\�GLVN�GULYH��'HWDLO�$��

127(
5HPRYLQJ�WKH�$��3&%�ZLOO�PDNH�LW�HDVLHU�WR�ORRVHQ�WKH
FRQQHFWRU�FROODU�

6WHS��� 5HPRYH�WKH�VFUHZ�WKDW�VHFXUHV�WKH�FDUG�FDJH�WR�WKH�GLVN
GULYH�

6WHS��� 'LVFRQQHFW�WKH�ULEERQ�FDEOH�IURP�WKH�$��3&%�FRQQHFWRU�E\
SXOOLQJ�LW�VWUDLJKW�DZD\�

6WHS��� 3ODFH�WKH����;;$�RQ�LWV�ULJKW�VLGH��OHIW�VLGH�XS��

6WHS��� 5HPRYH�WKH�WZR�QXWV�VKRZQ�LQ�)LJXUH������'HWDLO�%��IURP
WKH�EDFNVLGH�RI�WKH�IURQW�SDQHO��XVLQJ�D�����LQFK�QXW�GULYHU�

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

6WHS���� 5HPRYH�IRXU�VFUHZV�IURP�WKH�ERWWRP�RI�WKH�IURQW�SDQHO�

&$87,21

8VH�FDUH�WR�DYRLG�GDPDJLQJ�WKH�3RZHU�2Q�2II�VZLWFK
DQG�FDEOH��ZKLFK�LV�QRZ�KDQJLQJ�IUHH�

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

6WHS���� 5HPRYH�WKH�IRXU�VLGH�VFUHZV�

FRONT PANEL REMOVAL AND
ASSEMBLY REPLACEMENT PROCEDURES

7-8 541XXA MM



6WHS���� *HQWO\�SXOO�IURQW�SDQHO�DVVHPEO\�IRUZDUG�XQWLO�LW�LV�FOHDU�RI
WKH�5)�RXWSXW�FRQQHFWRU��DQG�OD\�LW�IODW�RQ�WKH�ZRUN�VXUIDFH�

REMOVAL AND A1/A2 FRONT
REPLACEMENT PROCEDURES PANEL PCB’s

DETAIL B

DETAIL B

DETAIL A

DETAIL A

See Note

NOTE: YIG Oscillator location for
54154A thru 54177A

40/50 MHz PSU 
Extension Module

ON 54154A THRU 54177A,
REMOVE TWO SCREWS

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

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

3UHOLPLQDU\�

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

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

3URFHGXUH�

6WHS��� :LWK�WKH�IURQW�SDQHO�DVVHPEO\�OD\LQJ�IDFH�XS�RQ�WKH�ZRUN
VXUIDFH��)LJXUH�������GLVFRQQHFW�WKH�FDEOHV�DW�FRQQHFWRUV
$�-��DQG�$�-���

6WHS��� 5HPRYH�HLJKW�VFUHZV�

6WHS��� 5HPRYH�WKH�$��$��3&%�DVVHPEO\�E\�OLIWLQJ�LW�VWUDLJKW
DZD\�

6WHS��� 6HSDUDWH�WKH�$��DQG�$��3&%V�E\�FDUHIXOO\�ZRUNLQJ�WKHP
DSDUW��7KH\�DUH�KHOG�WRJHWKHU�E\�WKH�PDWLQJ�RI�FRQQHFWRUV
$�3��DQG�$�;$��

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

7KLV�SDUDJUDSK�SURYLGHV�LQVWUXFWLRQV�IRU�UHPRYLQJ�DQG�UHSODFLQJ�WKH
IURQW�SDQHO�NH\V�VZLWFK�PHPEUDQH��7KH�UHSODFHPHQW�SURFHVV�LV�WKH�UH�
YHUVH�RI�WKH�UHPRYDO�SURFHVV�

3UHOLPLQDU\�

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

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

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

3URFHGXUH

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

&$87,21

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

A1/A2 REMOVAL AND
PCB’s REPLACEMENT PROCEDURES
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��� REMOVE AND REPLACE
THE A10 PCB

7KLV�SDUDJUDSK�SURYLGHV�LQVWUXFWLRQV�IRU�UHPRYLQJ�DQG�UHSODFLQJ�WKH
$���0HQX��3&%��7KH�UHSODFHPHQW�SURFHVV�LV�WKH�UHYHUVH�RI�WKH�UH�
PRYDO�SURFHVV�

3UHOLPLQDU\�

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

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

3URFHGXUH

6WHS��� :LWK�WKH�IURQW�SDQHO�DVVHPEO\�OD\LQJ�IDFH�XS�RQ�WKH�ZRUN
VXUIDFH��GLVFRQQHFW�WKH�FDEOH�DW�FRQQHFWRUV�$�-���)LJXUH���
���

6WHS��� 2SHQ�WKH�VRIW�PHWDO�FDEOH�FODPSV��DQG�IUHH�WKH�FDEOH�DVVHP�
EO\�

6WHS��� 5HPRYH�WZR�VFUHZV��DQG�OLIW�WKH�$���3&%�DQG�DWWDFKLQJ�FD�
EOH�DVVHPEO\�VWUDLJKW�DZD\�

REMOVAL AND FRONT PANEL KEY
REPLACEMENT PROCEDURES SWITCH MEMBRANE

DETAIL A

Peel away

Switch Membrane

A1/A2 PCB
Assembly

A3J3

)LJXUH����� ([SORGHG�9LHZ�RI�$���$���DQG�$���3&%V�
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��� REMOVE AND REPLACE
THE A3 PCB

7KLV�SDUDJUDSK�SURYLGHV�LQVWUXFWLRQV�IRU�UHPRYLQJ�DQG�UHSODFLQJ�WKH
$��6LJQDO�&KDQQHO�3&%��ZKLFK�LV�ORFDWHG�LPPHGLDWHO\�EHKLQG�WKH
IURQW�SDQHO�LQSXW�FRQQHFWRUV��8VH�WKLV�SURFHGXUH�DOVR�IRU�JDLQLQJ�DF�
FHVV�WR�WKH�Input A, Input B,�DQG��RSWLRQDO��Input R�FRQQHFWRUV�IRU�UH�
SODFHPHQW��7KH�UHSODFHPHQW�SURFHVV�LV�WKH�UHYHUVH�RI�WKH�UHPRYDO�SURF�
HVV�

3UHOLPLQDU\

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

5HPRYH�WKH�$��DQG�$��3&%V��SDUDJUDSK�������WR�JDLQ�DFFHVV�WR
PRWKHUERDUG�FRQQHFWRU�$�-���

3URFHGXUH

6WHS��� :LWK�WKH�����;;$�WRS�VLGH�XS�RQ��GLVFRQQHFW�WKH�FDEOH�IURP
$�-����RQ�WKH�PRWKHUERDUG���

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

6WHS��� 'LVFRQQHFW�WKH�ZKLWH�JURXQGLQJ�ZLUH��)LJXUH�������DQG
GUHVV�LW�DZD\�IURP�WKH�3&%�

6WHS��� 'LVFRQQHFW�WKH�ULEERQ�FDEOH�FRQQHFWRU�DW�WKH�UHDU�RI�WKH�$�
3&%�

6WHS��� 5HPRYH�WKH�ILYH�VFUHZV�DQG�IODW�ZDVKHUV�

6WHS��� 5HPRYH�WKH�WZR�QXWV�WKDW�IDVWHQ�WKH�IURQW�SDQHO�WR�WKH
FKDVVLV�

6WHS��� 5HPRYH�WKH�$��3&%�E\�OLIWLQJ�LWV�UHDU�HGJH�DQG�SXOOLQJ�LW
WRZDUG�WKH�UHDU�RI�WKH����;;$�

A3 REMOVAL AND
PCB REPLACEMENT PROCEDURES
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REMOVAL AND A3
REPLACEMENT PROCEDURES PCB

Remove these
screws

Remove these
Screws

Ribbon
Connector

Output Cable
to A4 Motherboard PCB

A3 PCB
Mounting

Bracket Nut

A3 PCB
Mounting

Bracket Nut
Ground
Wire (White)

R108

Input
Connectors

)LJXUH����� 5HPRYLQJ�WKH�$��6LJQDO�&KDQQHO�3&%�DQG�)URQW�3DQHO�,QSXW�&RQQHFWRUV
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��� REMOVE AND REPLACE
THE POWER SUPPLY
ASSEMBLY

7KLV�SDUDJUDSK�SURYLGHV�LQVWUXFWLRQV�IRU�UHPRYLQJ�DQG�UHSODFLQJ�WKH
3RZHU�6XSSO\�$VVHPEO\��ZKLFK�FRQVLVWV�RI�WKH�$��3RZHU�6XSSO\�0RWK�
HUERDUG�3&%�DQG�WKH�$���3RZHU�6XSSO\�&RQYHUWHU�3&%��7KH��SRZHU
VXSSO\�DVVHPEO\�LV�UHPRYHG�UHSODFHG�DV�D�FRPSOHWH�XQLW��7KH�UHSODFH�
PHQW�SURFHVV�LV�WKH�UHYHUVH�RI�WKH�UHPRYDO�SURFHVV�

3UHOLPLQDU\�

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

5HPRYH�WKH�$��3&%�IURP�WKH�FDUG�FDJH�

3URFHGXUH�

6WHS��� 3ODFH����;;$�RQ�LWV�OHIW�VLGH��ULJKW�VLGH�XS��

6WHS��� 5HPRYH�WKH�WZR�VFUHZV�WKDW�IDVWHQ�WKH�Power On/Off�VZLWFK
PRXQWLQJ�EUDFNHW�WR�WKH�FKDVVLV��)LJXUH������WRS��

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

6WHS��� 5HPRYH�WKH�WZR�VFUHZV�WKDW�IDVWHQ�WKH�SRZHU�VXSSO\�DV�
VHPEO\�ERWWRP�EUDFNHW�WR�WKH�FKDVVLV�FHQWHU�UDLO�

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

6WHS��� 'LVFRQQHFW�WKH�FDEOH�IURP�WKH�/LQH�9ROWDJH�6HOHFWRU�0RG�
XOH�DW�FRQQHFWRU�-��RI�WKH�3RZHU�6XSSO\�0RWKHUERDUG�

6WHS��� 6LPLODUO\��GLVFRQQHFW�WKH�IDQ�FDEOH�DW�FRQQHFWRU�-���

6WHS��� 'LVFRQQHFW�WKH�FDEOH�DW�FRQQHFWRU�-���DW�WKH�IURQW�HGJH�RI
WKH�3RZHU�6XSSO\�0RWKHUERDUG��

6WHS��� )URP�WKH�UHDU�SDQHO��UHPRYH�WZR�VFUHZV�IURP�WKH�/LQH9RO�
WDJH�6HOHFWRU�0RGXOH��DQG�VOLGH�WKH�PRGXOH�UHDUZDUG�WR�DO�
ORZ�FOHDUDQFH�IRU��UHPRYLQJ�WKH�SRZHU�VXSSO\�

6WHS���� 5HPRYH�WKH�WKUHH�VFUHZV�WKDW�IDVWHQ�WKH�SRZHU�VXSSO\�DV�
VHPEO\�WR�WKH�FKDVVLV�VLGH�UDLO��)LJXUH������ERWWRP��

6WHS���� /LIW�WKH�SRZHU�VXSSO\�DVVHPEO\�XS�DQG�IRUZDUG�WR�UHPRYH
IURP�XQLW�

POWER SUPPLY REMOVAL AND
ASSEMBLY REPLACEMENT PROCEDURES
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POWER SUPPLY MODULE

REMOVE THESE 5 SCREWS

LEFT SIDE VIEW

BOTTOM  VIEW

REMOVE 
THESE 2 
SCREWS

REMOVE THESE 2 SCREWS

)LJXUH����� 5HPRYLQJ�WKH�3RZHU�6XSSO\�$VVHPEO\

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

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

3UHOLPLQDU\�

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

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

3URFHGXUH�

6WHS��� 3ODFH�WKH����;;$�RQ�LWV�OHIW�VLGH��ULJKW�VLGH�XS��

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

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

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

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

CRT MONITOR REMOVAL AND
ASSEMBLY REPLACEMENT PROCEDURES
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REMOVAL AND CRT MONITOR
REPLACEMENT PROCEDURES ASSEMBLY

BOTTOM
OF CRT

MONITOR
ASSEMBLY

Remove These
Screws

)LJXUH����� &57�0RQLWRU�$VVHPEO\�5HPRYDO��%RWWRP�
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���� REMOVE AND
REPLACE THE REAR
PANEL ASSEMBLY

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

3UHOLPLQDU\�

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

3URFHGXUH�

6WHS��� 2ULHQW�WKH����;;$�DV�DSSURSULDWH�WR�UHPRYH�WZR�VFUHZV
IURP�WKH�ERWWRP�RI�WKH�UHDU�SDQHO��DQG�RQH�VFUHZ�IURP�WKH
PLGGOH�RI�HLWKHU�VLGH�RI�WKH�UHDU�SDQHO��)LJXUH������

6WHS��� 5HPRYH�WKH�IDQ�FRQQHFWLRQ�IURP�-��RQ�WKH�$��3RZHU�6XS�
SO\�3&%��$�-���

6WHS��� 5HPRYH�WKH�/LQH�9ROWDJH�0RGXOH�FRQQHFWLRQ�IURP�$�-��

6WHS��� 5HPRYH�WKH�(;7(51$/�021,725�FRQQHFWLRQ�IURP�-��
RQ�WKH�$��0RWKHUERDUG��$�-����

6WHS��� 5HPRYH�WZR�VFUHZV��ORFDWHG�EHWZHHQ�WKH�IDQ�DQG�WKH�FRQ�
QHFWRU�EDQN��IURP�WKH�UHDU�SDQHO�

6WHS��� :RUN�WKH�UHDU�SDQHO�DZD\�IURP�WKH�IUDPH�WR�UHPRYH�

127(
$OO�UHDU�SDQHO�SDUWV�DUH�DVVHVVDEOH��LW�LV�QRW�QHFHVVDU\
WR�GLVFRQQHFW�DQ\�RWKHU�FDEOHV�

REAR PANEL REMOVAL AND
ASSEMBLY REPLACEMENT PROCEDURES
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Side Screw

Side Screw

Bottom Screw, 2

Rear Panel Screw, 2

Line Voltage
Module connector

EXTERNAL MONITOR
 connector

Fan connector

)LJXUH����� ([SORGHG�9LHZ�RI�5HDU�3DQHO�$VVHPEO\

REMOVAL AND REAR PANEL
REPLACEMENT PROCEDURES ASSEMBLY
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���� REMOVE AND
REPLACE THE FAN
ASSEMBLY

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

3UHOLPLQDU\�

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

3URFHGXUH�

6WHS��� 'LVFRQQHFW�WKH�IDQ�SRZHU�FDEOH�IURP�WKH�PRWKHUERDUG�FRQ�
QHFWRU�

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

6WHS��� /LIW�WKH�UHDU�SDQHO�DZD\�IURP�WKH�IDQ�DQG�IDQ�VSDFH
EUDFNHW�

127(6
7KH�IDQ�ILOWHU�VKRXOG�EH�FOHDQHG�DW�WKLV�WLPH��LI�QHFHV�
VDU\�

FAN REMOVAL AND
ASSEMBLY REPLACEMENT PROCEDURES
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���� RF DECK
COMPONENTS,
OVERVIEW

7KH����;;$�VHULHV�XVHV�IRXU�EDVLF�5)�GHFN�FRQILJXUDWLRQV�������$�
�����$�������$�������$������$�������$�������$�������$�������$�
DQG������$������$��5HPRYH�DQG�5HSODFH�SURFHGXUHV�IRU�WKH�5)�DQG
PLFURZDYH�FRPSRQHQWV�ORFDWHG�RQ�WKHVH�DVVHPEOLHV�DUH�RUJDQL]HG�DQG
SUHVHQWHG�IRU�HDFK�DVVHPEO\�

REMOVAL AND RF
REPLACEMENT PROCEDURES DECK
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���� REMOVE AND
REPLACE THE RF
DECK ASSEMBLY

7KLV�SDUDJUDSK�SURYLGHV�LQVWUXFWLRQV�IRU�UHPRYLQJ�DQG�UHSODFLQJ�WKH
5)�GHFN�DVVHPEO\��ZKLFK�LV�ORFDWHG�RQ�WKH�OHIW�VLGH�RI�WKH�FKDVVLV��

127(6
• 1RUPDOO\��LW�LV�QRW�QHFHVVDU\�WR�UHPRYH�WKH�5)�'HFN

IURP�0RGHOV������$�������$��DQG������$��$OPRVW
DOO�WURXEOHVKRRWLQJ�DQG�UHSDLU�RSHUDWLRQV�FDQ�EH�SHU�
IRUPHG�ZLWK�WKH�5)�'HFN�LQ�SODFH��

• $OVR��PRVW�RI�WKH�VLGH�PRXQWHG�FRPSRQHQWV�RQ�WKH
UHPDLQLQJ�PRGHOV�FDQ�EH�DFFHVVHG�ZLWKRXW�KDYLQJ�WR
UHPRYH�WKH�5)�GHFN��,I�GHFN�UHPRYDO�LV�QHFHVVDU\��LW
ZLOO�EH�VR�VWDWHG�ZLWKLQ�WKH�SURFHGXUH�

3UHOLPLQDU\�

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

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

3URFHGXUH�

6WHS��� 'LVFRQQHFW�DOO�FDEOH�FRQQHFWLRQV�EHWZHHQ�WKH�5)�GHFN�DQG
WKH�$��0RWKHUERDUG�

6WHS��� 3ODFH�WKH����;;$�RQ�LWV�ULJKW�VLGH��OHIW�VLGH�XS��

6WHS��� 5HPRYH�WKH�RQH�VFUHZ�IURP�WKH�PLGGOH�UHDU�RI�WKH�EUDFNHW�
UHPRYH�WZR�VFUHZV�IURP�WKH�WRS�RI�WKH�EUDFNHW��)LJXUH���
����

6WHS��� 5HPRYH�WKUHH�KH[�VFUHZV�IURP�WKH�5)�GHFN��DQG�OLIW�WKH�5)
GHFN�VWUDLJKW�DZD\�WR�UHPRYH��

6WHS��� 7R�UHSODFH�WKH�5)�GHFN��UHYHUVH�WKH�UHPRYDO�SURFHVV�

RF REMOVAL AND
DECK REPLACEMENT PROCEDURES
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Hex Screws, 3

Middle Screw

Top Screws, 2

)LJXUH������ 5)�'HFN�5HPRYDO�5HSODFHPHQW

REMOVAL AND RF
REPLACEMENT PROCEDURES DECK
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���� REMOVE AND
REPLACE 54107A,
54109A, 54111A RF
COMPONENTS

7KLV�SDUDJUDSK�SURYLGHV�LQVWUXFWLRQV�IRU�UHPRYLQJ�DQG�UHSODFLQJ�WKH
5)�FRPSRQHQWV�RQ�WKH������$�������$��DQG������$�5)�GHFNV��3URFH�
GXUHV�DUH�RUJDQL]HG�E\�FRPSRQHQW��5HIHU�WR�)LJXUH������IRU�FRPSRQHQW
ORFDWLRQV��,Q�DOO�FDVHV��WKH�UHSODFHPHQW�SURFHGXUH�LV�WKH�UHYHUVH�RI�WKH
UHPRYDO�SURFHGXUH�

3UHOLPLQDU\

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

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

������0DUNHU�*HQHUDWRU�3URFHGXUH

6WHS��� 5HPRYH�WKH�PDUNHU�JHQHUDWRU�FRQQHFWLRQ�IURP�PRWKHU�
ERDUG�FRQQHFWRU�$�-���

6WHS��� 5HPRYH�RQH�5)�FRQQHFWRU�

6WHS��� 5HPRYH�IRXU�VFUHZV��DQG�OLIW�WKH�PDUNHU�JHQHUDWRU�VWUDLJKW
DZD\�

'RZQ�&RQYHUWHU�3URFHGXUH

6WHS��� 5HPRYH�WKH�5)�'HFN��SDUDJUDSK�������

6WHS��� 5HPRYH�WKUHH�5)�FRQQHFWRUV�DQG�RQH�FRQWURO�FRQQHFWRU�

6WHS��� 5HPRYH�IRXU�VFUHZV�IURP�WKH�LQZDUG�IDFLQJ�VLGH��QRW
VKRZQ���DQG�OLIW�WKH�GRZQ�FRQYHUWHU�VWUDLJKW�DZD\�

,VRODWRU�3URFHGXUH

5HPRYH�WZR�5)�FRQQHFWRUV��DQG�UHPRYH�WKH�LVRODWRU�

6WHS�$WWHQXDWRU�3URFHGXUH

6WHS��� 5HPRYH�WKH�VWHS�DWWHQXDWRU�FRQQHFWLRQ�IURP�PRWKHUERDUG
FRQQHFWRU�$�-��

6WHS��� 5HPRYH�WZR�5)�FRQQHFWRUV�

6WHS��� 5HPRYH�IRXU�VFUHZV��DQG�OLIW�WKH�VWHS�DWWHQXDWRU�VWUDLJKW
DZD\�

54107A, 54109A, 54111A REMOVAL AND
RF COMPONENTS REPLACEMENT PROCEDURES
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5)�2XWSXW�&RQQHFWRU�3URFHGXUH

6WHS��� 5HPRYH�RQH�5)�FRQQHFWRU�

6WHS��� 5HPRYH�WKH�WZR�VFUHZV�VKRZQ��DQG�D�WKLUG�VFUHZ�IURP�WKH
RSSRVLWH�VLGH��VOLGH�WKH�FRQQHFWRU�WR�WKH�UHDU�WR�UHPRYH�

<,*��2VFLOODWRU�3URFHGXUH

6WHS��� 5HPRYH�WKH�<,*�RVFLOODWRU�FRQQHFWLRQ�IURP�PRWKHUERDUG
FRQQHFWRU�$�-��

6WHS��� 5HPRYH�RQH�5)�FRQQHFWRU�

6WHS��� 5HPRYH�WZR�VFUHZV�IURP�WKH�<,*�FLUFXLW�ERDUG�

6WHS��� )URP�WKH�VLGH�RSSRVLWH�WKDW�VKRZQ��ORRVHQ�WKH�<,*�FROODU�
VFUHZ�DQG�VOLGH�WKH�<,*�RXW�DQG�DZD\�

YIG collar screw
Down Converter

25/75 MHz
Marker GeneratorYIG

Oscillator

Circuit board

Isolator

RF Output
Connector

70 dB Step
Attenuator
(Option 2)

Note: When Option 2 is not installed, the RF cable
connects directly from RF Output connector to the
Down Converter.

To
A4J3

To
A4J4

To
A4J6

To
A4J18

)LJXUH������ 0RGHOV������$�������$��DQG������$�5)�'HFN�3DUWV�/RFDWLRQ

REMOVAL AND 54107A, 54109A, 54111A
REPLACEMENT PROCEDURES RF COMPONENTS
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���� REMOVE AND
REPLACE 54117A,
54119A MICROWAVE
COMPONENTS

7KLV�SDUDJUDSK�SURYLGHV�LQVWUXFWLRQV�IRU�UHPRYLQJ�DQG�UHSODFLQJ�WKH
PLFURZDYH�FRPSRQHQWV�RQ�WKH������$�DQG������$�5)�GHFNV��3URFH�
GXUHV�DUH�RUJDQL]HG�E\�FRPSRQHQW��5HIHU�WR�)LJXUHV������DQG������IRU
FRPSRQHQW�ORFDWLRQV��,Q�DOO�FDVHV��WKH�UHSODFHPHQW�SURFHGXUH�LV�WKH�UH�
YHUVH�RI�WKH�UHPRYDO�SURFHGXUH�

3UHOLPLQDU\

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

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

���0+]�0DUNHU�0RGXOH�3URFHGXUH

6WHS��� 8QVROGHU�IRXU�ZLUHV�DQG�GLVFRQQHFW�RQH�ZLUH�

6WHS��� 5HPRYH�WZR�SUHVV�RQ�5)�FRQQHFWRUV�

6WHS��� 5HPRYH�VL[�VFUHZV�IURP�WKH�RXWHU�FRYHU��UHPRYH�WKH�FRYHU
DQG�VHW�LW�DVLGH�

6WHS��� 5HPRYH�IRXU�VFUHZV��DQG�OLIW�WKH�PDUNHU�PRGXOH�VWUDLJKW
DZD\�

����0+]�0DUNHU�0RGXOH�3URFHGXUH

6WHS��� 5HPRYH�WKH�PDUNHU�FRQQHFWLRQ�IURP�$��-��RQ�WKH�5)�'LV�
WULEXWLRQ��3&%��)LJXUH�������

6WHS��� 5HPRYH�WZR�5)�FRQQHFWRUV�

6WHS��� 5HPRYH�VL[�VFUHZV�IURP�WKH�RXWHU�FRYHU��UHPRYH�WKH�FRYHU
DQG�VHW�LW�DVLGH�

6WHS��� 8QVROGHU�IRXU�ZLUHV�IURP����0+]�0DUNHU�0RGXOH�

6WHS��� 5HPRYH�IRXU�VFUHZV��DQG�OLIW�WKH�PDUNHU�PRGXOH�VWUDLJKW
DZD\�

����0+]�9&2�3RZHU�$PSOLILHU�'LYLGHU�0RGXOH�3URFHGXUH

6WHS��� 5HPRYH�WKH�FRQQHFWLRQ�IURP�$��-��RQ�WKH�5)�'LVWULEXWLRQ
3&%��)LJXUH�������

6WHS��� 5HPRYH�RQH�5)�FRQQHFWRU�

6WHS��� 5HPRYH�QLQH�VFUHZV�IURP�WKH�RXWHU�FRYHU��UHPRYH�WKH�FRYHU
DQG�VHW�LW�DVLGH�

6WHS��� 5HPRYH�VL[�VFUHZV��DQG�OLIW�WKH�PRGXOH�VWUDLJKW�DZD\�

54117A, 54119A REMOVAL AND
RF COMPONENTS REPLACEMENT PROCEDURES
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'LUHFWLRQDO�&RXSOHU�3URFHGXUH

6WHS��� 5HPRYH�WKH�FRQQHFWLRQ�IURP�$�-��RQ�WKH�PRWKHUERDUG�

6WHS��� 5HPRYH�WZR�VFUHZV�ILUVW��WKHQ�UHPRYH�WKH�WZR�FRQQHFWLRQV
RQ�WKH�ULJKW�VLGH�

6WHS��� 5HPRYH�WZR�5)�FRQQHFWRUV�IURP�WKH�UHDU�RI�WKH�'LUHFWLRQDO
&RXSOHU�

6WHS��� 6OLGH�WKH�'LUHFWLRQDO�&RXSOHU�EDFN�ZKLOH�XQVFUHZLQJ�WKH
ODVW�5)�FRQQHFWRU��WKHQ�OLIW�WKH�PRGXOH�VWUDLJKW�DZD\�

6WHS�$WWHQXDWRU�DQG�5)�2XWSXW�3URFHGXUH

6WHS��� 5HPRYH�WKH�'LUHFWLRQDO�&RXSOHU��VHH�DERYH�SURFHGXUH��

6WHS��� 5HPRYH�WKH�'������0DUNHU�3DFNDJH��6HH�)LJXUH������DQG
SURFHGXUH�RQ�QH[W�SDJH��

xx

500 MHz
VCO/Power

Amplifier Assy..

70dB Step
Attenuator

Directional
Coupler

To
A4J7

25 MHz
Marker Module

500 MHz
Marker Module

RF
Output

Configuration with Option 2 

Divider
Module

To RF deck
distribution panel

assembly

Holding screws, accessable
from reverse side

ashed-line circles
epresent hidden
crews

Control Modulator
Holding screw

Blu
Red

Clr
Blk

Wht

Sampler
(P/O 500 MHz 
Marker Module)

)LJXUH������ 0RGHOV������$�DQG������$�5)�'HFN�3DUWV�/RFDWLRQ��([WHUQDO�6LGH�'HWDLO�

REMOVAL AND 54117A, 54119A
REPLACEMENT PROCEDURES RF COMPONENTS
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6WHS��� 5HPRYH�WZR�VFUHZV�IURP�WKH�DWWHQXDWRU�SDFNDJH���;��LQ
)LJXUH��������GLVFRQQHFW�WKH�UHPDLQLQJ�FRQQHFWRU�DQG�OLIW
WKH�DWWHQXDWRU�VWUDLJKW�DZD\�

6WHS��� 5HPRYH�IRXU�VFUHZV�IURP�WKH�5)�2XWSXW�DVVHPEO\��VOLGH�DV�
VHPEO\�WR�WKH�UHDU�DQG�RXW�

'������0DUNHU�3DFNDJH�3URFHGXUH

6WHS��� 5HPRYH�RQH�5)�FRQQHFWRUV�DQG�RQH�FRQWURO�FRQQHFWRU��)LJ�
XUH�������

6WHS��� 5HPRYH�IRXU�VFUHZV�DQG�OLIW�WKH�PDUNHU�SDFNDJH�VWUDLJKW
DZD\�

<,*��2VFLOODWRU�3URFHGXUH

6WHS��� 5HPRYH�WKH�<,*�RVFLOODWRU�FRQQHFWLRQ�IURP�PRWKHUERDUG
FRQQHFWRU�$�-��

6WHS��� 5HPRYH�RQH�5)�FRQQHFWRU�

6WHS��� 5HPRYH�WZR�VFUHZV�IURP�WKH�<,*�FLUFXLW�ERDUG�

6WHS��� /RRVHQ�WKH�<,*�FROODU�VFUHZ�DQG�VOLGH�WKH�<,*�RXW�DQG
DZD\�

'RZQ�&RQYHUWHU�3URFHGXUH

6WHS��� 5HPRYH�WKUHH�5)�FRQQHFWRUV�DQG�RQH�FRQWURO�FRQQHFWRU�

6WHS��� 5HPRYH�IRXU�VFUHZ��DQG�OLIW�WKH�GRZQ�FRQYHUWHU�VWUDLJKW
DZD\�

$���5)�'HFN�'LVWULEXWLRQ�3DQHO�3URFHGXUH

6WHS��� 5HPRYH�WKH�SDQHO�FRQQHFWLRQ�IURP�PRWKHUERDUG�FRQQHFWRU
$�-��

6WHS��� 5HPRYH�WZR�FRQWURO�FRQQHFWRUV�

6WHS��� 5HPRYH�IRXU�VFUHZ��DQG�OLIW�WKH�SDQHO�VWUDLJKW�DZD\�

&RQWURO�0RGXODWRU�3URFHGXUH

6WHS��� 5HPRYH�IRXU�VFUHZ�RQ�DQG�WZR�SUHVV�RQ�5)�FRQQHFWRUV�

6WHS��� 5HPRYH�WKH�GLUHFWLRQDO�FRXSOHU�IURP�WKH�RSSRVLWH�VLGH��VHH
SURFHGXUH�RQ�SDJH�������

127(
)RU�WKH�SURFHGXUHV�RQ�WKLV�SDJH�
VWDUWLQJ�ZLWK�WKH�'������0DUNHU
3DFNDJH��WKH�5)�GHFN��SDUDJUDSK���
����KDV�WR�EH�UHPRYHG�

54117A, 54119A REMOVAL AND
RF COMPONENTS REPLACEMENT PROCEDURES
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6WHS��� 5HPRYH�WKH�FHQWHU�KROGLQJ�VFUHZ�IRU�WKH�FRQWURO�PRGXODWRU�

6WHS��� /LIW�WKH�FRQWURO�PRGXODWRU�VWUDLJKW�DZD\�WR�UHPRYH�

YIG
Oscillator

RF Deck
Distribution
Panel Assy.

Control
Modulator

Switched
Filter

(behind)
Down

Converter
(54117A only)

D25432 Marker
Package

(54117A only)

To
A4J8

J2 J4

A17 PCB

Center holding screw 
accessed from 
opposite side

To
A4J6

To
A4J7

To
A4J5

To
A4J4

To
A4J3

)LJXUH������ 0RGHOV������$�DQG������$�5)�'HFN�3DUWV�/RFDWLRQ��,QWHUQDO�6LGH�'HWDLO�

REMOVAL AND 54117A, 54119A
REPLACEMENT PROCEDURES RF COMPONENTS
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���� REMOVE AND
REPLACE 54128A,
54130A, 54131A,
54136A MICROWAVE
COMPONENTS

7KLV�SDUDJUDSK�SURYLGHV�LQVWUXFWLRQV�IRU�UHPRYLQJ�DQG�UHSODFLQJ�WKH
PLFURZDYH�FRPSRQHQWV�RQ�WKH������$�������$�������$�������$��DQG
�����$�5)�GHFNV��3URFHGXUHV�DUH�RUJDQL]HG�E\�FRPSRQHQW��5HIHU�WR
)LJXUHV������DQG������IRU�FRPSRQHQW�ORFDWLRQV��,Q�DOO�FDVHV��WKH�UH�
SODFHPHQW�SURFHGXUH�LV�WKH�UHYHUVH�RI�WKH�UHPRYDO�SURFHGXUH�

3UHOLPLQDU\

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

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

���0+]�0DUNHU�0RGXOH�3URFHGXUH

6WHS��� 8QVROGHU�IRXU�ZLUHV�DQG�GLVFRQQHFW�RQH�ZLUH�

6WHS��� 5HPRYH�WZR�SUHVV�RQ�5)�FRQQHFWRUV�

6WHS��� 5HPRYH�VL[�VFUHZV�IURP�WKH�RXWHU�FRYHU��UHPRYH�WKH�FRYHU
DQG�VHW�LW�DVLGH�

6WHS��� 5HPRYH�IRXU�VFUHZV��DQG�OLIW�WKH�PDUNHU�PRGXOH�VWUDLJKW
DZD\�

����0+]�0DUNHU�0RGXOH�3URFHGXUH

6WHS��� 5HPRYH�WKH�PDUNHU�FRQQHFWLRQ�IURP�$��-��RQ�WKH�5)�'LV�
WULEXWLRQ��3&%��)LJXUH�������

6WHS��� 5HPRYH�WZR�5)�FRQQHFWRUV�

6WHS��� 8QVROGHU�IRXU�ZLUHV�IURP����0+]�0DUNHU�0RGXOH�

6WHS��� 5HPRYH�VL[�VFUHZV�IURP�WKH�RXWHU�FRYHU��UHPRYH�WKH�FRYHU
DQG�VHW�LW�DVLGH�

6WHS��� 5HPRYH�IRXU�VFUHZV��DQG�OLIW�WKH�PDUNHU�PRGXOH�VWUDLJKW
DZD\�

����0+]�9&2�3RZHU�$PSOLILHU�'LYLGHU�0RGXOH�3URFHGXUH

6WHS��� 5HPRYH�WKH�FRQQHFWLRQ�IURP�$��-��RQ�WKH�5)�'LVWULEXWLRQ
3&%��)LJXUH�������

6WHS��� 5HPRYH�RQH�5)�FRQQHFWRU�

6WHS��� 5HPRYH�QLQH�VFUHZV�IURP�WKH�RXWHU�FRYHU��UHPRYH�WKH�FRYHU
DQG�VHW�LW�DVLGH�

6WHS��� 5HPRYH�VL[�VFUHZV��DQG�OLIW�WKH�PRGXOH�VWUDLJKW�DZD\�

54128A, 54130A, 54131A, 54136A REMOVAL AND
MICROWAVE COMPONENTS REPLACEMENT PROCEDURES
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'LUHFWLRQDO�&RXSOHU�3URFHGXUH

6WHS��� 5HPRYH�WKH�FRQQHFWLRQ�IURP�$�-��RQ�WKH�PRWKHUERDUG�

6WHS��� 5HPRYH�WZR�VFUHZV�ILUVW��WKHQ�UHPRYH�WKH�WZR�FRQQHFWLRQV
RQ�WKH�ULJKW�VLGH�

6WHS��� 5HPRYH�WZR�5)�FRQQHFWRUV�IURP�WKH�UHDU�RI�WKH�'LUHFWLRQDO
&RXSOHU�

6WHS��� 6OLGH�WKH�'LUHFWLRQDO�&RXSOHU�EDFN�ZKLOH�XQVFUHZLQJ�WKH
ODVW�5)�FRQQHFWRU��WKHQ�OLIW�WKH�PRGXOH�VWUDLJKW�DZD\�

6WHS�$WWHQXDWRU�DQG�5)�2XWSXW�3URFHGXUH

6WHS��� 5HPRYH�WKH�'LUHFWLRQDO�&RXSOHU��VHH�DERYH�SURFHGXUH��

xx

500 MHz
VCO/Power

Amplifier Assy..

70dB Step
Attenuator

Directional
Coupler

To
A4J7

25 MHz
Marker Module

500 MHz
Marker Module

RF
Output

Configuration with Option 2 

Divider
Module

To RF deck
distribution panel

assembly

Holding screws, accessable
from reverse side

Dashed-line circles
represent hidden
screws

Control Modulator
Holding screw

Blu
Red

Clr
Blk

Wht

Sampler
(P/O 500 MHz 
Marker Module)

)LJXUH������ 0RGHOV������$�������$�������$��DQG������$�5)�'HFN�3DUWV�/RFDWLRQ��([WHUQDO�6LGH�'HWDLO�

REMOVAL AND 54128A, 54130A, 54131A, 54136A
REPLACEMENT PROCEDURES MICROWAVE COMPONENTS
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<,*��2VFLOODWRU�3URFHGXUH

6WHS��� 5HPRYH�WKH�<,*�RVFLOODWRU�FRQQHFWLRQ�IURP�PRWKHUERDUG
FRQQHFWRU�$�-��

6WHS��� 5HPRYH�RQH�5)�FRQQHFWRU�

6WHS��� 5HPRYH�WZR�VFUHZV�IURP�WKH�<,*�FLUFXLW�ERDUG�

6WHS��� /RRVHQ�WKH�<,*�FROODU�VFUHZ�DQG�VOLGH�WKH�<,*�RXW�DQG
DZD\�

$���5)�'HFN�'LVWULEXWLRQ�3DQHO�3URFHGXUH

6WHS��� 5HPRYH�WKH�SDQHO�FRQQHFWLRQ�IURP�PRWKHUERDUG�FRQQHFWRU
$�-��

6WHS��� 5HPRYH�WZR�FRQWURO�FRQQHFWRUV�

6WHS��� 5HPRYH�IRXU�VFUHZ��DQG�OLIW�WKH�SDQHO�VWUDLJKW�DZD\�

&RQWURO�0RGXODWRU�3URFHGXUH

6WHS��� 5HPRYH�IRXU�VFUHZ�RQ�DQG�WZR�SUHVV�RQ�5)�FRQQHFWRUV�

6WHS��� 5HPRYH�WKH�GLUHFWLRQDO�FRXSOHU�IURP�WKH�RSSRVLWH�VLGH��VHH
SURFHGXUH�RQ�SDJH��������LI�VWHS�DWWHQXDWRU�LV�LQVWDOOHG�

6WHS��� 5HPRYH�WKH�FHQWHU�KROGLQJ�VFUHZ�IRU�WKH�FRQWURO�PRGXODWRU�

6WHS��� /LIW�WKH�FRQWURO�PRGXODWRU�VWUDLJKW�DZD\�WR�UHPRYH�

127(
)RU�DOO�RI�WKH�SURFHGXUHV�RQ�WKLV
SDJH��WKH�5)�GHFN��SDUDJUDSK���
����KDV�WR�EH�UHPRYHG�

54128A, 54130A, 54131A, 54136A REMOVAL AND
MICROWAVE COMPONENTS REPLACEMENT PROCEDURES
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YIG
Oscillator

RF Deck
Distribution
Panel Assy.

Control
Modulator

To
A4-J8

To
A4-J6

To
A4-J7

To
A4-J5

To
A4-J3

Center holding screw 
accessed from 
opposite side

J2

A17 PCB

)LJXUH������ 0RGHOV������$�������$�������$��DQG������$�5)�'HFN�3DUWV�/RFDWLRQ��,QWHUQDO�6LGH�'HWDLO�

REMOVAL AND 54128A, 54130A, 54131A, 54136A
REPLACEMENT PROCEDURES MICROWAVE COMPONENTS

541XXA MM 7-33



���� REMOVE AND
REPLACE 54137A,
54147A MICROWAVE
COMPONENTS

7KLV�SDUDJUDSK�SURYLGHV�LQVWUXFWLRQV�IRU�UHPRYLQJ�DQG�UHSODFLQJ�WKH
PLFURZDYH�FRPSRQHQWV�RQ�WKH������$�DQG������$�5)�GHFNV��3URFH�
GXUHV�DUH�RUJDQL]HG�E\�FRPSRQHQW��5HIHU�WR�)LJXUHV������DQG������IRU
FRPSRQHQW�ORFDWLRQV��,Q�DOO�FDVHV��WKH�UHSODFHPHQW�SURFHGXUH�LV�WKH�UH�
YHUVH�RI�WKH�UHPRYDO�SURFHGXUH�

3UHOLPLQDU\

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

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

���0+]�����0+]�0DUNHU�0RGXOHV�3URFHGXUH

6WHS��� 5HPRYH�WKH�PDUNHU�FRQQHFWLRQ�IURP�$��-��RQ�WKH�0XO�
WLEDQG�&RQWUROOHU�3&%��)LJXUH�������

6WHS��� 5HPRYH�VL[�VFUHZV�IURP�WKH�RXWHU�FRYHU��UHPRYH�WKH�FRYHU
DQG�VHW�LW�DVLGH��5HPRYH�WZR�DGGLWLRQDO�VFUHZV��DQG�H[SRVH
WKH�ERWWRP�DVVHPEO\�

6WHS��� 5HPRYH�IRXU�VFUHZV�RQ�WKH�ERWWRP�DVVHPEO\��

6WHS��� 5HPRYH�WZR�5)�FRQQHFWRUV�

6WHS��� /LIW�WKH�WZR�PDUNHU�PRGXOHV�VWUDLJKW�DZD\�

����0+]�9&2�3RZHU�$PSOLILHU�'LYLGHU�0RGXOHV�3URFHGXUH

6WHS��� 5HPRYH�WKH�FRQQHFWLRQ�IURP�$��-��RQ�WKH�0XOWLEDQG�&RQ�
WUROOHU��3&%��)LJXUH�������

6WHS��� 5HPRYH�RQH�5)�FRQQHFWRU�

6WHS��� 5HPRYH�WKH�0&;�FRQQHFWRU�IURP�WKH���0+]�RXWSXW�

6WHS��� 5HPRYH�VL[�VFUHZV�IURP�WKH�RXWHU�FRYHU��UHPRYH�WKH�FRYHU
DQG�VHW�LW�DVLGH��5HPRYH�WZR�DGGLWLRQDO�VFUHZV��DQG�H[SRVH
WKH�ERWWRP�DVVHPEO\�

6WHS��� 5HPRYH�IRXU�VFUHZV��DQG�OLIW�WKH�PRGXOHV�VWUDLJKW�DZD\�

'LUHFWLRQDO�&RXSOHU�3URFHGXUH

6WHS��� 5HPRYH�WKH�FRQQHFWLRQ�IURP�$�-��RQ�WKH�PRWKHUERDUG�

6WHS��� 5HPRYH�WZR�VFUHZV�ILUVW��WKHQ�UHPRYH�WKH�WZR�FRQQHFWLRQV
RQ�WKH�ULJKW�VLGH�

54137A, 54147A REMOVAL AND
MICROWAVE COMPONENTS REPLACEMENT PROCEDURES

7-34 541XXA MM



6WHS��� 5HPRYH�WZR�5)�FRQQHFWRUV�IURP�WKH�UHDU�RI�WKH�'LUHFWLRQDO
&RXSOHU��

6WHS��� 6OLGH�WKH�'LUHFWLRQDO�&RXSOHU�EDFN�ZKLOH�XQVFUHZLQJ�WKH
ODVW�5)�FRQQHFWRU��WKHQ�OLIW�WKH�PRGXOH�VWUDLJKW�DZD\

6WHS�$WWHQXDWRU�DQG�5)�2XWSXW�3URFHGXUH

6WHS��� 5HPRYH�WKH�'LUHFWLRQDO�&RXSOHU��VHH�DERYH�SURFHGXUH��

6WHS��� 5HPRYH�WKH�6ZLWFKHG�)LOWHU��6HH�)LJXUH������DQG�SURFH�
GXUH�RQ�QH[W�SDJH��

6WHS��� 5HPRYH�WZR�VFUHZV�IURP�DWWHQXDWRU�SDFNDJH���;��LQ�)LJXUH
�������GLVFRQQHFW�WKH�UHPDLQLQJ�5)�FRQQHFWRU��DQG�OLIW�WKH
DWWHQXDWRU�VWUDLJKW�DZD\�

6WHS��� 5HPRYH�IRXU�VFUHZV�IURP�WKH�5)�2XWSXW�DVVHPEO\��VOLGH�DV�
VHPEO\�WR�WKH�UHDU�DQG�RXW�

70dB Step
Attenuator
(Option 2)

500 MHz
Marker Module

(behind))

25 MHz
MarkerModule

(front))

500 MHz
VCO/Power

Amplifier Assy.

Configuration Without Option 2

RF
Output

Screws accessable
from reverse side

Sampler
(P/O  500 MHz 
Marker Module)

 

Directional Coupler
(54147A only) 25 MHz Marker

Generator
(54147A only)

Dashed-line circles
represent hidden
screws

)LJXUH������ 0RGHOV������$�DQG������$�5)�'HFN�3DUWV�/RFDWLRQ��([WHUQDO�6LGH�'HWDLO�

REMOVAL AND 54137A, 54147A
REPLACEMENT PROCEDURES MICROWAVE COMPONENTS

541XXA MM 7-35



'������0DUNHU�3DFNDJH�3URFHGXUH

6WHS��� 5HPRYH�RQH�5)�FRQQHFWRUV�DQG�RQH�FRQWURO�FRQQHFWRU��)LJ�
XUH�������

6WHS��� 5HPRYH�IRXU�VFUHZV�DQG�OLIW�WKH�PDUNHU�SDFNDJH�VWUDLJKW
DZD\�

<,*��2VFLOODWRU�3URFHGXUH

6WHS��� 5HPRYH�WKH�<,*�RVFLOODWRU�FRQQHFWLRQ�IURP�PRWKHUERDUG
FRQQHFWRU�$�-��

6WHS��� 5HPRYH�RQH�5)�FRQQHFWRU�

6WHS��� 5HPRYH�WZR�VFUHZV�IURP�WKH�<,*�FLUFXLW�ERDUG�

6WHS��� /RRVHQ�WKH�<,*�FROODU�VFUHZ�DQG�VOLGH�WKH�<,*�RXW�DQG
DZD\�

0XOWLEDQG�&RQWUROOHU�3&%�3URFHGXUH

6WHS��� 5HPRYH�WKH�SDQHO�FRQQHFWLRQV�IURP�PRWKHUERDUG�FRQQHF�
WRUV�$�-���DQG�$�-��

6WHS��� 5HPRYH�ILYH�FRQWURO�FRQQHFWRUV�

6WHS��� 5HPRYH�ILYH�VFUHZV��DQG�OLIW�WKH�SDQHO�VWUDLJKW�DZD\�

'RZQ�&RQYHUWHU�3URFHGXUH

6WHS��� 5HPRYH�0XOWLEDQG�&RQWUROOHU�3&%�

6WHS��� 5HPRYH�WKUHH�5)�FRQQHFWRUV�DQG�RQH�FRQWURO�FRQQHFWRU�

6WHS��� 5HPRYH�IRXU�VFUHZ��DQG�OLIW�WKH�GRZQ�FRQYHUWHU�VWUDLJKW
DZD\�

6ZLWFKHG�)LOWHU�3URFHGXUH

6WHS��� 5HPRYH�DOO�5)�FDEOHV�FRQQHFWHG�WR�WKH�DVVHPEO\�

6WHS��� 5HPRYH�WKH�FRQWURO�FDEOH�

6WHS��� 5HPRYH�IRXU�VFUHZV�

6WHS��� /LIW�WKH�6ZLWFKHG�)LOWHU�$VVHPEO\�VWUDLJKW�DZD\�WR�UHPRYH�

127(
)RU�WKH�SURFHGXUHV�RQ�WKLV�SDJH�
VWDUWLQJ�ZLWK�WKH�<,*�RVFLOODWRU
SURFHGXUH��WKH�5)�GHFN��SDUDJUDSK
������KDV�WR�EH�UHPRYHG�

54137A, 54147A REMOVAL AND
MICROWAVE COMPONENTS REPLACEMENT PROCEDURES

7-36 541XXA MM



YIG OscillatorSwitched
Filter Assembly

A19
Multiband
Controller PCB

To A4J11
To A4J8

Down
Converter
(54147A only)

To Multiband
Controller PCB

To
A4J6

To
A4J4

To
A4J7

To
A4J3

J1 J6 J4 J5 J2 J3

)LJXUH������ 0RGHOV������$�DQG������$�5)�'HFN�3DUWV�/RFDWLRQ��,QWHUQDO�6LGH�'HWDLO�

REMOVAL AND 54137A, 54147A
REPLACEMENT PROCEDURES MICROWAVE COMPONENTS
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���� REMOVE AND
REPLACE 54154A
THROUGH 54169A
MICROWAVE
COMPONENTS

7KLV�SDUDJUDSK�SURYLGHV�LQVWUXFWLRQV�IRU�UHPRYLQJ�DQG�UHSODFLQJ�WKH
PLFURZDYH�FRPSRQHQWV�RQ�WKH������$�WKURXJK������$�5)�GHFNV��3UR�
FHGXUHV�DUH�RUJDQL]HG�E\�FRPSRQHQW��5HIHU�WR�)LJXUHV������DQG�����
IRU�FRPSRQHQW�ORFDWLRQV��,Q�DOO�FDVHV��WKH�UHSODFHPHQW�SURFHGXUH�LV�WKH
UHYHUVH�RI�WKH�UHPRYDO�SURFHGXUH�

3UHOLPLQDU\

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

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

���0+]�����0+]�0DUNHU�0RGXOHV�3URFHGXUH

6WHS��� 5HPRYH�WKH�PDUNHU�FRQQHFWLRQ�IURP�$��-��RQ�WKH�0XO�
WLEDQG�&RQWUROOHU�3&%��)LJXUH�������

6WHS��� 5HPRYH�VL[�VFUHZV�IURP�WKH�RXWHU�FRYHU��UHPRYH�WKH�FRYHU
DQG�VHW�LW�DVLGH��5HPRYH�WZR�DGGLWLRQDO�VFUHZV��DQG�H[SRVH
WKH�ERWWRP�DVVHPEO\�

6WHS��� 5HPRYH�IRXU�VFUHZV�RQ�WKH�ERWWRP�DVVHPEO\��

6WHS��� 5HPRYH�WZR�5)�FRQQHFWRUV�

6WHS��� /LIW�WKH�WZR�PDUNHU�PRGXOHV�VWUDLJKW�DZD\�

����0+]�9&2�3RZHU�$PSOLILHU�'LYLGHU�0RGXOHV�3URFHGXUH

6WHS��� 5HPRYH�WKH�FRQQHFWLRQ�IURP�$��-��RQ�WKH�0XOWLEDQG�&RQ�
WUROOHU��3&%��)LJXUH�������

6WHS��� 5HPRYH�RQH�5)�FRQQHFWRU�

6WHS��� 5HPRYH�WKH�0&;�FRQQHFWRU�IURP�WKH���0+]�RXWSXW�

6WHS��� 5HPRYH�VL[�VFUHZV�IURP�WKH�RXWHU�FRYHU��UHPRYH�WKH�FRYHU
DQG�VHW�LW�DVLGH��5HPRYH�WZR�DGGLWLRQDO�VFUHZV��DQG�H[SRVH
WKH�ERWWRP�DVVHPEO\�

6WHS��� 5HPRYH�IRXU�VFUHZV��DQG�OLIW�WKH�PRGXOHV�VWUDLJKW�DZD\�

'LUHFWLRQDO�&RXSOHU�3URFHGXUH

6WHS��� 5HPRYH�WKH�FRQQHFWLRQ�IURP�$�-��RQ�WKH�PRWKHUERDUG�

6WHS��� 5HPRYH�WZR�VFUHZV�ILUVW��WKHQ�UHPRYH�WKH�WZR�FRQQHFWLRQV
RQ�WKH�ULJKW�VLGH�

54154A THRU 54169A REMOVAL AND
MICROWAVE COMPONENTS REPLACEMENT PROCEDURES

7-38 541XXA MM



6WHS��� 5HPRYH�WZR�5)�FRQQHFWRUV�IURP�WKH�UHDU�RI�WKH�'LUHFWLRQDO
&RXSOHU�

6WHS��� 6OLGH�WKH�'LUHFWLRQDO�&RXSOHU�EDFN�ZKLOH�XQVFUHZLQJ�WKH
ODVW�5)�FRQQHFWRU��WKHQ�OLIW�WKH�PRGXOH�VWUDLJKW�DZD\

6WHS�$WWHQXDWRU�DQG�5)�2XWSXW�3URFHGXUH

6WHS��� 5HPRYH�WKH�'LUHFWLRQDO�&RXSOHU��VHH�DERYH�SURFHGXUH��

6WHS��� 5HPRYH�WKH�6ZLWFKHG�)LOWHU��6HH�)LJXUH������DQG�SURFH�
GXUH�RQ�QH[W�SDJH��

6WHS��� 5HPRYH�WZR�VFUHZV�IURP�DWWHQXDWRU�SDFNDJH���;��LQ�)LJXUH
�������GLVFRQQHFW�WKH�UHPDLQLQJ�5)�FRQQHFWRU��DQG�OLIW�WKH
DWWHQXDWRU�VWUDLJKW�DZD\�

6WHS��� 5HPRYH�IRXU�VFUHZV�IURP�WKH�5)�2XWSXW�DVVHPEO\��VOLGH�DV�
VHPEO\�WR�WKH�UHDU�DQG�RXW�

Configuration Without Option 2

25 MHz
Marker Module
(Front)

500 MHz
Marker Module
(Behind)

500 MHz
VCO/Power
Amplifier Assembly

RF
Output

70dB Step
Attenuator
(Option 2)

Directional
Coupler

25 MHz
Marker
Generator

Sampler
(P/O  500 MHz 
Marker Module)

)LJXUH������ 0RGHOV������$�WKURXJK������$�5)�'HFN�3DUWV�/RFDWLRQ��([WHUQDO�6LGH�'HWDLO�

REMOVAL AND 54154A THRU 54169A
REPLACEMENT PROCEDURES MICROWAVE COMPONENTS

541XXA MM 7-39



'������0DUNHU�3DFNDJH�3URFHGXUH

6WHS��� 5HPRYH�RQH�5)�FRQQHFWRUV�DQG�RQH�FRQWURO�FRQQHFWRU��)LJ�
XUH�������

6WHS��� 5HPRYH�IRXU�VFUHZV�DQG�OLIW�WKH�PDUNHU�SDFNDJH�VWUDLJKW
DZD\�

<,*��2VFLOODWRU�3URFHGXUH

6WHS��� 5HPRYH�WKH�<,*�RVFLOODWRU�FRQQHFWLRQ�IURP�PRWKHUERDUG
FRQQHFWRU�$�-��

6WHS��� 5HPRYH�RQH�5)�FRQQHFWRU�

6WHS��� 5HPRYH�WZR�VFUHZV�IURP�WKH�<,*�FLUFXLW�ERDUG�

6WHS��� /RRVHQ�WKH�<,*�FROODU�VFUHZ�DQG�VOLGH�WKH�<,*�RXW�DQG
DZD\�

0XOWLEDQG�&RQWUROOHU�3&%�3URFHGXUH

6WHS��� 5HPRYH�WKH�SDQHO�FRQQHFWLRQV�IURP�PRWKHUERDUG�FRQQHF�
WRUV�$�-���DQG�$�-��

6WHS��� 5HPRYH�ILYH�FRQWURO�FRQQHFWRUV�

6WHS��� 5HPRYH�ILYH�VFUHZV��DQG�OLIW�WKH�SDQHO�VWUDLJKW�DZD\�

'RZQ�&RQYHUWHU�3URFHGXUH

6WHS��� 5HPRYH�0XOWLEDQG�&RQWUROOHU�3&%�

6WHS��� 5HPRYH�WKUHH�5)�FRQQHFWRUV�DQG�RQH�FRQWURO�FRQQHFWRU�

6WHS��� 5HPRYH�IRXU�VFUHZ��DQG�OLIW�WKH�GRZQ�FRQYHUWHU�VWUDLJKW
DZD\�

6ZLWFKHG�)LOWHU�3URFHGXUH

6WHS��� 5HPRYH�DOO�5)�FDEOHV�FRQQHFWHG�WR�WKH�DVVHPEO\�

6WHS��� 5HPRYH�WKH�FRQWURO�FDEOH�

6WHS��� 5HPRYH�IRXU�VFUHZV�

6WHS��� /LIW�WKH�6ZLWFKHG�)LOWHU�$VVHPEO\�VWUDLJKW�DZD\�WR�UHPRYH�

54154A THRU 54169A REMOVAL AND
MICROWAVE COMPONENTS REPLACEMENT PROCEDURES

7-40 541XXA MM



6ZLWFKHG�'RXEOHU�3URFHGXUH

6WHS��� 5HPRYH�WKH�PXOWLEDQG�FRQWUROOHU�DVVHPEO\��VHH�DERYH��

6WHS��� 5HPRYH�DOO�5)�FDEOHV�FRQQHFWHG�WR�WKH�DVVHPEO\�

6WHS��� 5HPRYH�WKH�FRQWURO�FDEOH�

6WHS��� 5HPRYH�WKH�9&2�3$�'LYLGHU�PRGXOH�WR�DOORZ�DFFHVV�WR�WKH
IRXU�VFUHZV�ZKLFK�PRXQW�WKH�6ZLWFKHG�'RXEOHU�

6WHS��� 5HPRYH�IRXU�VFUHZV�

6WHS��� /LIW�WKH�6ZLWFKHG�'RXEOHU�$VVHPEO\�VWUDLJKW�DZD\�WR�UH�
PRYH�

J1
J6

J4 J5

J2 J3

J7
J11 J8

J9

A23
Multiband
Controller PCB

To A4J11

To
A4J8

To
3 GHz
Marker

To
A4J24

To
Marker

Modules

To
Down

Converter

To YIG Oscillator

To Switched
Doubler

Switched
Doubler Module

Down
Converter

To Multiband
Controller PCB

To YIG
Oscillator

Switched
Filter Assembly

To
A4J4

)LJXUH������ 0RGHOV������$�WKURXJK�������$�5)�'HFN�3DUWV�/RFDWLRQ��,QWHUQDO�6LGH�'HWDLO�

REMOVAL AND 54154A THRU 54169A
REPLACEMENT PROCEDURES MICROWAVE COMPONENTS

541XXA MM 7-41



���� REMOVE AND
REPLACE 54177A
MICROWAVE
COMPONENTS

7KLV�SDUDJUDSK�SURYLGHV�LQVWUXFWLRQV�IRU�UHPRYLQJ�DQG�UHSODFLQJ�WKH
PLFURZDYH�FRPSRQHQWV�RQ�WKH������$�5)�GHFN��3URFHGXUHV�DUH�RUJDQ�
L]HG�E\�FRPSRQHQW��5HIHU�WR�)LJXUHV������DQG������IRU�FRPSRQHQW�ORFD�
WLRQV��,Q�DOO�FDVHV��WKH�UHSODFHPHQW�SURFHGXUH�LV�WKH�UHYHUVH�RI�WKH�UH�
PRYDO�SURFHGXUH�

3UHOLPLQDU\

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

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

���0+]�����0+]�0DUNHU�0RGXOHV�3URFHGXUH

6WHS��� 5HPRYH�WKH�PDUNHU�FRQQHFWLRQ�IURP�$��-��RQ�WKH�0XO�
WLEDQG�&RQWUROOHU��3&%��)LJXUH�������

6WHS��� 5HPRYH�VL[�VFUHZV�IURP�WKH�RXWHU�FRYHU��UHPRYH�WKH�FRYHU
DQG�VHW�LW�DVLGH��5HPRYH�WZR�DGGLWLRQDO�VFUHZV��DQG�H[SRVH
WKH�ERWWRP�DVVHPEO\�

6WHS��� 5HPRYH�IRXU�VFUHZV�RQ�WKH�ERWWRP�DVVHPEO\��

6WHS��� 5HPRYH�WZR�5)�FRQQHFWRUV�

6WHS��� /LIW�WKH�WZR�PDUNHU�PRGXOHV�VWUDLJKW�DZD\�

����0+]�9&2�3RZHU�$PSOLILHU�'LYLGHU�0RGXOHV�3URFHGXUH

6WHS��� 5HPRYH�WKH�FRQQHFWLRQ�IURP�$��-��RQ�WKH�0XOWLEDQG�&RQ�
WUROOHU��3&%��)LJXUH�������

6WHS��� 5HPRYH�RQH�5)�FRQQHFWRU�

6WHS��� 5HPRYH�WKH�0&;�FRQQHFWRU�IURP�WKH���0+]�RXWSXW�

6WHS��� 5HPRYH�VL[�VFUHZV�IURP�WKH�RXWHU�FRYHU��UHPRYH�WKH�FRYHU
DQG�VHW�LW�DVLGH��5HPRYH�WZR�DGGLWLRQDO�VFUHZV��DQG�H[SRVH
WKH�ERWWRP�DVVHPEO\�

6WHS��� 5HPRYH�IRXU�VFUHZV��DQG�OLIW�WKH�PRGXOHV�VWUDLJKW�DZD\�

'LUHFWLRQDO�&RXSOHU�3URFHGXUH

6WHS��� 5HPRYH�WKH�FRQQHFWLRQ�IURP�$�-��RQ�WKH�PRWKHUERDUG�

6WHS��� 5HPRYH�WZR�VFUHZV�ILUVW��WKHQ�UHPRYH�WKH�WZR�FRQQHFWLRQV
RQ�WKH�ULJKW�VLGH�

54177A REMOVAL AND
MICROWAVE COMPONENTS REPLACEMENT PROCEDURES

7-42 541XXA MM



6WHS��� 5HPRYH�WZR�5)�FRQQHFWRUV�IURP�WKH�UHDU�RI�WKH�'LUHFWLRQDO
&RXSOHU�

6WHS��� 6OLGH�WKH�'LUHFWLRQDO�&RXSOHU�EDFN�ZKLOH�XQVFUHZLQJ�WKH
ODVW�5)�FRQQHFWRU��WKHQ�OLIW�WKH�PRGXOH�VWUDLJKW�DZD\

6WHS�$WWHQXDWRU�DQG�5)�2XWSXW�3URFHGXUH

6WHS��� 5HPRYH�WKH�'LUHFWLRQDO�&RXSOHU��VHH�DERYH�SURFHGXUH��

6WHS��� 5HPRYH�WKH�6ZLWFKHG�)LOWHU��6HH�)LJXUH������DQG�SURFH�
GXUH�RQ�QH[W�SDJH��

6WHS��� 5HPRYH�WZR�VFUHZV�IURP�DWWHQXDWRU�SDFNDJH���;��LQ�)LJXUH
�������GLVFRQQHFW�WKH�UHPDLQLQJ�5)�FRQQHFWRU��DQG�OLIW�WKH
DWWHQXDWRU�VWUDLJKW�DZD\�

6WHS��� 5HPRYH�IRXU�VFUHZV�IURP�WKH�5)�2XWSXW�DVVHPEO\��VOLGH�DV�
VHPEO\�WR�WKH�UHDU�DQG�RXW�

Configuration Without Option 2

500 MHz
Marker Module
(Behind)

25 MHz
Marker Module
(Front)

500 MHz
VCO/Power
Amplifier Assembly

RF
Output

70dB Step
Attenuator
(Option 2)

Directional
Coupler

25 MHz
Marker
Generator

Sampler
(P/O  500 MHz 
Marker Module)

)LJXUH������ 0RGHOV������$�5)�'HFN�3DUWV�/RFDWLRQ��([WHUQDO�6LGH�'HWDLO�

REMOVAL AND 54177A
REPLACEMENT PROCEDURES MICROWAVE COMPONENTS
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'������0DUNHU�3DFNDJH�3URFHGXUH

6WHS��� 5HPRYH�RQH�5)�FRQQHFWRUV�DQG�RQH�FRQWURO�FRQQHFWRU��)LJ�
XUH�������

6WHS��� 5HPRYH�IRXU�VFUHZV�DQG�OLIW�WKH�PDUNHU�SDFNDJH�VWUDLJKW
DZD\�

<,*��2VFLOODWRU�3URFHGXUH

6WHS��� 5HPRYH�WKH�<,*�RVFLOODWRU�FRQQHFWLRQ�IURP�PRWKHUERDUG
FRQQHFWRU�$�-��

6WHS��� 5HPRYH�RQH�5)�FRQQHFWRU�

6WHS��� 5HPRYH�WZR�VFUHZV�IURP�WKH�<,*�FLUFXLW�ERDUG�

6WHS��� /RRVHQ�WKH�<,*�FROODU�VFUHZ�DQG�VOLGH�WKH�<,*�RXW�DQG
DZD\�

0XOWLEDQG�&RQWUROOHU�3&%�3URFHGXUH

6WHS��� 5HPRYH�WKH�SDQHO�FRQQHFWLRQV�IURP�PRWKHUERDUG�FRQQHF�
WRUV�$�-���DQG�$�-��

6WHS��� 5HPRYH�ILYH�FRQWURO�FRQQHFWRUV�

6WHS��� 5HPRYH�ILYH�VFUHZV��DQG�OLIW�WKH�SDQHO�VWUDLJKW�DZD\�

'RZQ�&RQYHUWHU�3URFHGXUH

6WHS��� 5HPRYH�0XOWLEDQG�&RQWUROOHU�3&%�

6WHS��� 5HPRYH�WKUHH�5)�FRQQHFWRUV�DQG�RQH�FRQWURO�FRQQHFWRU�

6WHS��� 5HPRYH�IRXU�VFUHZ��DQG�OLIW�WKH�GRZQ�FRQYHUWHU�VWUDLJKW
DZD\�

6ZLWFKHG�)LOWHU�3URFHGXUH

6WHS��� 5HPRYH�DOO�5)�FDEOHV�FRQQHFWHG�WR�WKH�DVVHPEO\�

6WHS��� 5HPRYH�WKH�FRQWURO�FDEOH�

6WHS��� 5HPRYH�IRXU�VFUHZV�

6WHS��� /LIW�WKH�6ZLWFKHG�)LOWHU�$VVHPEO\�VWUDLJKW�DZD\�WR�UHPRYH�

54177A REMOVAL AND
MICROWAVE COMPONENTS REPLACEMENT PROCEDURES
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4XDGUXSOHU�0RGXOH�3URFHGXUH

6WHS��� 5HPRYH�DOO�5)�FDEOHV�FRQQHFWHG�WR�WKH�DVVHPEO\�

6WHS��� 5HPRYH�DOO�WKH�PLFURZDYH�FDEOHV�IURP�WKH�4XDGUXSOHU�

6WHS��� 5HPRYH�WKH�WZR�VFUHZV�ZKLFK�VHFXUH�WKH�SODWH�WKH�4XDGUX�
SOHU�LV�PRXQWHG�RQ�

6WHS��� 5HPRYH�WKH�4XDGUXSOHU�IURP�WKH�5)�GHFN�

J1
J6

J4 J5

J2 J3

J7
J11 J8

J9

54 23 1

Brown
Blue

Black
White

Red

A23
Multiband 
Controller PCB

To Switched
Quadrupler

To
Switched
Doubler

Switched
Doubler Module

To YIG

To Down
Converter

To
Marker 

Modules

To
A4J24To

3 GHz
MarkerTo

A4J8

To
A4J11

Down
Converter

To A4J4

To Multiband
Controller PCB

Forward
Coupler Quadrupler

Module

To Multiband
Controller PCB

To YIG
Oscillator

Switched
Filter Assembly

)LJXUH������ 0RGHOV������$�5)�'HFN�3DUWV�/RFDWLRQ��,QWHUQDO�6LGH�'HWDLO�

54177A REMOVAL AND
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Appendix A
RF Detector Diode
Replacement  Procedures

$�� RF DETECTOR DIODE
REPLACEMENT
PROCEDURES

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

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

5HTXLUHG�
$GMXVWPHQWV

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

7HVW�
(TXLSPHQW�
5HTXLUHG

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

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

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

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

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

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

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

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

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

5�VHW��=��.�×�57

DIODE

CATHODE END

R1

R4

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

1

3

4

2

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

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

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

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

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

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

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

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

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

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

6WHS�� 8QIDVWHQ�WKH�WZR�UHWDLQLQJ�VFUHZV�WKDW�KROG�GRZQ
WKH�5)�GHWHFWRU�3&%�VXEDVVHPEO\��)LJXUH�$����

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

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

RETAINING SCREWS (4)
LABEL

TOP COVER

CABLE RETAINER
A1 PCB

R1

DETECTOR 
HOUSING

WSMA OR
K CONNECTOR

GPC-7 
CONNECTOR

TYPE N 
CONNECTOR

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

MODULE LEAD 
RECEPTACLES (3)

R4

*SHIM
DIODE MODULE

MODULE RETAINER

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

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

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

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

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

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

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

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

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

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

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

5�VHW��=��.�×�57

1

3

4

2

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

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

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

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

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

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

DIODE MODULE REPLACEMENT
SERIES 560-7XXX RF DETECTORS APPENDIX A
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Appendix B
Fabricat ion of RF 
Detector Simulator

%�� RF DETECTOR
SIMULATOR

7KH�5)�GHWHFWRU�VLPXODWRU��7������LV�D�VSHFLDO�WHVW�DLG�WKDW�LV�XVHG�LQ
WKH�DGMXVWPHQWV�SURFHGXUH�IRU�WKH�VHULHV����;;$�1HWZRUN�$QDO\]HUV
�UHIHU�WR�&KDSWHU����SDUDJUDSK�������7KH�7�����PD\�EH�IDEULFDWHG�DV�LO�
OXVWUDWHG�LQ�)LJXUH�%����EHORZ��2U��LW�PD\�EH�SXUFKDVHG�IURP�$1�
5,768�DV�D�VSHFLDO�RUGHU�LWHP��&RQWDFW�\RXU�$15,768�VDOHV�RIILFH�IRU
IXUWKHU�GHWDLOV�

7R�IDEULFDWH�WKH�GHWHFWRU�VLPXODWRU��UHIHU�WR�ILJXUHV�DERYH�DQG�SURFHHG�DV�IROORZV�
�� 5HPRYH�VFUHZ�WKDW�VHFXUHV�FRQQHFWRU�VKHOO�WR�FRQQHFWRU�DVVHPEO\�

�� 5HPRYH�FRQQHFWRU�DVVHPEO\�IURP�FRQQHFWRU�VKHOO�DQG�QRWH�SLQ�QXPEHUV�ORFDWHG�RQ�IURQW�RI�FRQQHF�
WRU�

�� 6ROGHU�RQH�HQG�RI�UHVLVWRU�5��WR�SLQ���

�� 6ROGHU�RWKHU�HQG�RI�UHVLVWRU�5��WR�WKH�VKLHOG�SRVW�

�� 6ROGHU�RQH�HQG�RI�UHVLVWRU�5��WR�SLQ���

)LJXUH�%��� )DEULFDWLRQ�RI�7�����'HWHFWRU�6LPXODWRU����RI���

1

23

4

FRONT VIEW

REAR VIEW

PIN 1

R1

R2R3

Reference
Designator

Description ANRITSU Part Number

R1, R2 Resistor, Metal Film, 1 MΩ, 0.1% 110-1M-0.1

R3 Resistor, Metal Film, 5.11 kΩ, 1% 110-5.11K-1

– Connector Plug,
Switchcraft, inc., 09CL4M

551-271
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�� 6ROGHU�RWKHU�HQG�RI�UHVLVWRU�5��WR�WKH�VKLHOG�SRVW�

�� 6ROGHU�RQH�HQG�RI�UHVLVWRU�5��WR�SLQ���

�� 6ROGHU�RWKHU�HQG�RI�UHVLVWRU�5��WR�WKH�VKLHOG�SRVW��5HWXUQ�ZLUH�IURP�VKLHOG
SRVW�EDFN�WR�SLQ���DQG�VROGHU�

�� ,QVHUW�FRQQHFWRU�DVVHPEO\�LQWR�FRQQHFWRU�VKHOO�DQG�UHIDVWHQ�VFUHZ�

)LJXUH�%��� )DEULFDWLRQ�RI�7�����'HWHFWRU�6LPXODWRU����RI���

FABRICATION OF RF 
DETECTOR SIMULATOR APPENDIX B
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Appendix C
Fabricat ion of Dummy 
Thermistor Test  Aids

&�� T38300 DUMMY
THERMISTOR
TEST AID

7KH�7������'XPP\�'RZQ�&RQYHUWHU�7KHUPLVWRU�LV�D�VSHFLDO�WHVW�DLG
WKDW�LV�XVHG�LQ�WKH�7HPSHUDWXUH�&RPSHQVDWLRQ�$GMXVWPHQW�3URFHGXUH
�&KDSWHU����SDUDJUDSK��������7KLV�WHVW�DLG�PD\�EH�IDEULFDWHG�DV�VKRZQ
EHORZ��RU��LW�PD\�EH�SXUFKDVHG�IURP�$15,768�DV�D�VSHFLDO�RUGHU�LWHP�
&RQWDFW�\RXU�$15,768�VDOHV�RIILFH�IRU�IXUWKHU�GHWDLOV�

-10
-9
-8
-7
-6
-5
-4
-3
-2
-1

10
9
8
7
6
5
4
3
2
1

-10
-9
-8
-7
-6
-5
-4
-3
-2
-1

10
9
8
7
6
5
4
3
2
1

KEY KEY

Solder wires to
terminals. Insulate
with shrink tubing

9 each, 18 gauge insulated wires,
approximate length 3 inches

J2

R1

NO CONNECTION NO CONNECTION

Crimp wires
to pins

NORM CAL

JUMPER*, WPN 551−577

JUMPER BLOCK*, WPN 551−569

RESISTOR, 2.87M ± 30K
WPN 110−2.87M−1

*Switch may be used in place of
  Terminal Block and Jumper

SCHEMATIC DIAGRAM

J1
10 WAY BURG
CONNECTOR
WPN 551−953

CONNECTOR
HOUSING
WPN 551−954

FABRICATION DETAIL DIAGRAM

J2J1

(Jumper, shown in
"CAL" position )

TO J1−9

TO J2−9
TO R1

Shrink tubing

R1
CABLE

approximate
10 inches in length

9 EACH,
CONNECTOR PINS
WPN 551−250

)LJXUH�&��� )DEULFDWLRQ�RI�7������'XPP\�'RZQ�&RQYHUWHU�7KHUPLVWRU
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&�� T38301 DUMMY
THERMISTOR 
TEST AID

7KH�7������'XPP\�'LUHFWLRQDO�&RXSOHU�7KHUPLVWRU�LV�D�VSHFLDO�WHVW
DLG�WKDW�LV�XVHG�LQ�WKH�7HPSHUDWXUH�&RPSHQVDWLRQ�$GMXVWPHQW�3URFH�
GXUH�IRU�VHULHV����;;$�1HWZRUN�$QDO\]HUV��&KDSWHU����SDUDJUDSK���
�����7KLV�WHVW�DLG�PD\�EH�IDEULFDWHG�DV�VKRZQ�EHORZ��RU��LW�PD\�EH�SXU�
FKDVHG�IURP�$15,768�DV�D�VSHFLDO�RUGHU�LWHP��&RQWDFW�\RXU
$15,768�VDOHV�RIILFH�IRU�IXUWKHU�GHWDLOV�

GOLD PINSHRINK TUBINGALLIGATOR CLIP

RESISTOR, 2.87 M ± 30 K
ANRITSU P/N 110 − 2.87M−1

)LJXUH�&��� )DEULFDWLRQ�RI�7������'XPP\�'LUHFWLRQDO�&RXSOHU�7KHUPLVWRU

DUMMY THERMISTOR
TEST AIDS APPENDIX C
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Appendix D
Performance Specificat ions

7KLV�DSSHQGL[�FRQWDLQV�WKH������$�6HULHV�1HWZRUN
$QDO\]HU�7HFKQLFDO�'DWD�6KHHW��7KLV�GDWD�VKHHW�SUR�
YLGHV�SHUIRUPDQFH�VSHFLILFDWLRQV�DQG�RWKHU�WHFKQL�
FDO�GDWD�WKDW�ZLOO�DLG�\RX�LQ�SHUIRUPLQJ�PDLQWH�
QDQFH�RQ�WKH����;;$�



Index

Number
����0+]�DQG����0+]�0DUNHU�$GMXVWPHQWV

$GMXVWPHQWV��������������������������������������������������� ����
����0+]�DQG����0+]�0DUNHUV�5HDG�&LUFXLWV

)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����
����0+]����0+]�0DUNHUV

$GMXVWPHQW�3URFHGXUH ��������������������������������� ����
�����$�������$�������$�5)�&RPSRQHQWV

5HPRYH�DQG�5HSODFH�3URFHGXUHV ������������������ ����
�����$�������$�0LFURZDYH�&RPSRQHQWV

5HPRYH�DQG�5HSODFH�3URFHGXUHV ������������������ ����
�����$�������$�������$���0LFURZDYH�&RPSRQHQWV

5HPRYH�DQG�5HSODFH�3URFHGXUHV ������������������ ����
�����$�������$�0LFURZDYH�&RPSRQHQWV

5HPRYH�DQG�5HSODFH�3URFHGXUHV ������������������ ����
�����$�WKURXJK������$�0LFURZDYH�&RPSRQHQWV

5HPRYH�DQG�5HSODFH�3URFHGXUHV ������������������ ����
�����$�0LFURZDYH�&RPSRQHQWV

5HPRYH�DQG�5HSODFH�3URFHGXUHV ������������������ ����
���;;$�0DMRU�)XQFWLRQDO�%ORFNV ������������������������ ���
���;;$�0DQXDOV��5HODWHG ��������������������������������� ���
���;;$�0LFURZDYH�%DQG�0RGHOV ������������������������ ���
���;;$�5)�%DQG�0RGHOV ������������������������������������ ���

A
$��)URQW�3DQHO�3&%

%ORFN�'LDJUDPV ������������������������������������ �����������
)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����

$��$��3&%V
5HPRYH�DQG�5HSODFH�3URFHGXUHV ������������������ ����

$���0HQX�3&%
)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����
5HPRYH�5HSODFH�3URFHGXUHV ������������������������ ����

$���3&%
5HPRYH�DQG�5HSODFH�3URFHGXUHV ������������������ ����

$���3RZHU�6XSSO\�&RQYHUWHU�3&%
)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����

$���$���0XOWLEDQG�3&% ��������������������������������� ����
$��)URQW�3DQHO�,QWHUIDFH�3&%

%ORFN�'LDJUDPV ��������������������������� �����������������
)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����
5HPRYH�5HSODFH�3URFHGXUHV ������������������������ ����

$��3&%
5HPRYH�DQG�5HSODFH�3URFHGXUHV ������������������ ����

$��6LJQDO�&KDQQHO�3&%
$PSOLILHU�&LUFXLWV ��������������������������������� �����������
%ORFN�'LDJUDPV ��������������������������� �����������������
&KDQQHO�,QSXW�&LUFXLWV ��������������������������������� ����
)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����
/DWFK�&RQWURO�&LUFXLWV ��������������������������������� ����
/RJ�&RQIRUPLW\�&LUFXLWV ������������������������������ ����
2XWSXW�0XOWLSOH[HU�&LUFXLWV ������������������������ ����
5HPRYH�5HSODFH�3URFHGXUHV ������������������������ ����
6PRRWKLQJ�&LUFXLWV ��������������������������������������� ����
7HPSHUDWXUH�6HQVH�&LUFXLWV ������������������������ ����

$��0RWKHUERDUG�3&%
)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����

$��0RWKHUERDUG�3&%
)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����
0RWKHUERDUG�&DEOH�&RQQHFWRUV� ������������������ ����

$��<,*�'ULYHU�6LJQDO�&KDQQHO�,QWHUIDFH�3&%
%ORFN�'LDJUDP��������������������������������������� ����������
)0�&RLO�'ULYHU�&LUFXLW ��������������������������������� ����
)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����
5HPRYH�5HSODFH�3URFHGXUHV ��������������������������� ���
6LJQDO�&KDQQHO�,QWHUIDFH�&LUFXLWV ��������������� ����

$���$���$���DQG�$��3&%V
5HPRYH�DQG�5HSODFH�3URFHGXUHV ��������������������� ���

$��$/&�)UHTXHQF\�,QVWUXFWLRQ�3&% ��������������� ����
����0+]����0+]�0DUNHU�5HDG�&LUFXLWV ������ ����
%ORFN�'LDJUDP������������������������������������������������ ����
)UHTXHQF\�,QVWUXFWLRQ�&LUFXLWV ��������������������� ����
)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����
5HPRYH�5HSODFH�3URFHGXUHV ��������������������������� ���
8QLW�7\SH�,GHQWLILFDWLRQ�&LUFXLW ������������������ ����

$��&HQWUDO�3URFHVVRU�3&%
%ORFN�'LDJUDP������������������������������������������������ ����
)XQFWLRQDO�'HVFULSWLRQ ������������������������ �����������
5HPRYH�5HSODFH�3URFHGXUHV ��������������������������� ���

$��*UDSKLFV�6\VWHP�3URFHVVRU
)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����

$��*UDSKLFV�6\VWHP�3URFHVVRU�3&%
%ORFN�'LDJUDP������������������������������������������������ ����
5HPRYH�5HSODFH�3URFHGXUHV ��������������������������� ���

$��DQG�$���3RZHU�6XSSO\�3&%V
)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����

541XXA MM Index 1



$GGUHVV�'HFRGH�DQG�'DWD�/DWFK�&LUFXLWV
)XQFWLRQDO�'HVFULSWLRQ������������������������������������ ����

$GMXVWPHQW�3URFHGXUHV ��������������������������������������� ���
$/&�3UH�$GMXVWPHQW��0LFURZDYH�
��0RGHOV ��������������������������������������������������� ����������
$/&�3RZHU�2XWSXW�������$������$ ������������ ����
$/&�3RZHU�2XWSXW��0LFURZDYH�%DQG�
��0RGHOV ������������������������������������������������������������ ����
+HWHURG\QH�%DQG����0+]�0DUNHU�
��������$�������$� ������������������������������������������ ����
5HFRPPHQGHG�7HVW�(TXLSPHQW ��������������������� ���

$GMXVWPHQWV
����0+]�DQG����0+]�0DUNHU�$GMXVWPHQW ��� ����
$/&�3UH�$GMXVWPHQW�3URFHGXUHV��0LFURZDYH
��0RGHOV ������������������������������������������������������������ ����
$/&�3UH�$GMXVWPHQW�3URFHGXUHV��5)�
��%DQG�0RGHO ��������������������������������������������������� ����
$/&�5)�3RZHU�$GMXVWPHQW��
�����;;$������$��������������������������������������������� ����
$/&�5)�3RZHU�$GMXVWPHQW��
��0LFURZDYH�%DQG�0RGHO ��������������������������������� ����
&57�$GMXVWPHQWV ������������������������������������������ ����
+HWHURG\QH�%DQG����0+]�
��0DUNHU�9HULILFDWLRQ ��������������������������������������� ����
,QWURGXFWLRQ ��������������������������������������������������� ���
5HFRPPHQGHG�7HVW�(TXLSPHQW ��������������������� ���
6LJQDO�&KDQQHO�$GMXVWPHQWV��/RJ�&RQIRUPLW\ ���
6LJQDO�&KDQQHO�$GMXVWPHQWV��6HQVLWLYLW\ ������ ���
<,*�'ULYHU�$GMXVWPHQWV ��������������������������������� ���

$/&�&LUFXLW�*URXSV
)XQFWLRQDO�'HVFULSWLRQ������������������������������������ ����

$/&�3UH�$GMXVWPHQW�3URFHGXUH��
��0LFURZDYH�0RGHO�$GMXVWPHQWV ������������������ ����

$/&�3UH�$GMXVWPHQW�3URFHGXUHV
0LFURZDYH�%DQG�0RGHOV ��������������������������������� ����

$/&�3UH�$GMXVWPHQW�3URFHGXUHV��
5)�%DQG�0RGHO�$GMXVWPHQWV ������������������������ ����

$/&�5)�3RZHU�$GMXVWPHQW��
0LFURZDYH�%DQG�0RGHO�$GMXVWPHQWV ��� ����������

$QDORJ�WR�'LJLWDO�&RQYHUWHU�&LUFXLWV
)XQFWLRQDO�'HVFULSWLRQ������������������������������������ ����

$SSHQGL[�$
5)�'HWHFWRU�'LRGH�5HSODFHPHQW�3URFHGXUHV $��

$SSHQGL[�%
)DEULFDWLRQ�RI�5)�'HWHFWRU�6LPXODWRU��7���� %��

$SSHQGL[�&�
'XPP\�7KHUPLVWRU�7HVW�$LGV��
��7������7����� ��������������������������������������������� &��

$XWR�/HYHO�&RQWURO�3UREOHPV ������������������������������ ����

C
&HQWUDO�3URFHVVRU��$��3&%�

)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ���
&HQWUDO�3URFHVVRU�&LUFXLWV

)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ����
&KDVVLV�&RYHUV

5HPRYH�DQG�5HSODFH ��������������������������������������� ���
&RQWURO�0RGXODWRU�'HVFULSWLRQ

)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ����
&RQWURO�0RGXODWRU�'ULYHU�&LUFXLWV

)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ����
&RYHUV

5HPRYH�DQG�5HSODFH�3URFHGXUHV ������������������ ���
&38�,QWHUIDFH�&LUFXLWV� ��������������������������������������� ����
&57�0RQLWRU�$VVHPEO\

5HPRYH�DQG�5HSODFH�3URFHGXUHV ������������������ ����
&57�$GMXVWPHQWV ������������������������������������������ ����

&57�0RQLWRU�3UREOHPV ��������������������������������������� ����
&:�)UHTXHQF\�$FFXUDF\�7HVW

3HUIRUPDQFH�9HULILFDWLRQ�3URFHGXUHV ������������ ���

D
'DWD�(QWU\�.QRE�,QWHUIDFH ��������������������������������� ����
'HVFULSWLRQ�RI����;;$�6\VWHP ��������������������������� ���
'HWHFWRU�5HFRJQLWLRQ�&LUFXLWV

)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ����
'LUHFWLRQDO�'HWHFWRU�'HVFULSWLRQ

)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ����
'RZQ�&RQYHUWHU�0RGXODWRU�'ULYHU�&LUFXLWV

)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ����

E
(OHFWURVWDWLF�'LVFKDUJH�3UHFDXWLRQV ������������������ ���
(UURU�&RGHV�0HVVDJHV������������������������������������������ ���
(5525�'$&�&LUFXLWV

)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ����
(UURU�0HVVDJHV�������������������������������

�����������������������������������RU���� ������ ����
(UURU�0HVVDJHV���������������������������������

��������������������RU���� ������������������������������ ����
(UURU�0HVVDJHV������WKURXJK���� ��������������������� ����
([FKDQJH�$VVHPEO\�3URJUDP

3URJUDP�'HVFULSWLRQ ��������������������������������������� ���
([WHUQDO�/HYHOLQJ�&LUFXLWV

)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ����

C
E INDEX
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F
)DQ�$VVHPEO\

5HPRYH�DQG�5HSODFH�3URFHGXUHV ������������������ ����
)0�&RLO�'ULYHU�&LUFXLW

)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����
)UHTXHQF\�&RQWURO

)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ���
)UHTXHQF\�,QVWUXFWLRQ�&LUFXLW�*URXSV

)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����
)UHTXHQF\�,QVWUXFWLRQ�&LUFXLWV

)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����
)UHTXHQF\�5DQJH ������������������������������������������������ ���
)URQW�3DQHO�$VVHPEO\

)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����
5HPRYH�DQG�5HSODFH�3URFHGXUHV ��������������������� ���
)URQW�3DQHO�.H\�6ZLWFK�0HPEUDQH
5HPRYH�5HSODFH�3URFHGXUHV ������������������������ ����

)URQW�3DQHO�6ZLWFK�0HPEUDQH
5HPRYH�5HSODFH�3URFHGXUHV ������������������������ ����

)XQFWLRQDO�'HVFULSWLRQ
4XLHW�%XV�'DWD�&LUFXLWV ������������������������������ ����
����0+]�DQG����0+]�0DUNHUV�
��5HDG�&LUFXLWV ��������������������������������������������� ����
$���$���0XOWLEDQG�3&% ������������������������������ ����
$��0RWKHUERDUG�3&% ������������������������������������ ����
$��<,*�'ULYHU�6LJQDO�&KDQQHO�
��,QWHUIDFH�3&% ��������������������������������������������� ����
$��$/&�)UHTXHQF\�,QVWUXFWLRQ�3&% ������������ ����
$��*UDSKLFV�6\VWHP�3URFHVVRU�3&% ������������ ����
$GGUHVV�'HFRGH�DQG�'DWD�/DWFK�&LUFXLWV ��� ����
$/&�&LUFXLW�*URXSV��������������������������������������� ����
$QDORJ�WR�'LJLWDO�&RQYHUWHU�&LUFXLWV ��������� ����
&RQWURO�0RGXODWRU ��������������������������������������� ����
&RQWURO�0RGXODWRU�'ULYHU�&LUFXLWV ��������������� ����
'HWHFWRU�5HFRJQLWLRQ�&LUFXLWV ��������������������� ����
'LUHFWLRQDO�'HWHFWRU ������������������������������������ ����
'RZQ�&RQYHUWHU�0RGXODWRU�'ULYHU�&LUFXLWV ����
(5525�'$&�&LUFXLWV������������������������������������ ����
([WHUQDO�/HYHOLQJ�&LUFXLWV ��������������������������� ����
)0�&RLO�'ULYHU�&LUFXLW ��������������������������������� ����
)UHTXHQF\�,QVWUXFWLRQ�&LUFXLW�*URXSV ��������� ����
)UHTXHQF\�,QVWUXFWLRQ�&LUFXLWV��������������������� ����
*63�&RQWUROOHU�2SHUDWLRQ ��������������������������� ����
,QWHUQDO�&57�0RQLWRU ��������������������������������� ����
,QWHUQDO�/HYHOLQJ�&LUFXLWV ��������������������������� ����
0DLQ�&RLO�'ULYHU�&LUFXLW ������������������������������ ����
0RWKHUERDUG�DQG�5HDU�3DQHO��������������������������� ���
3RZHU�/HYHO�6HW�&LUFXLWV ������������������������������ ����
3RZHU�6XSSO\�&RQYHUWHU�3&% ��������������������� ����

3RZHU�6XSSO\�0RWKHUERDUG�3&% ������������������ ����
368�([WHQVLRQ�0RGXOH ��������������������������������� ����
4XLHW�'DWD�%XV�&LUFXLWV ������������������������������ ����
5$03�'$&�&LUFXLWV ������������������������������������ ����
5)�'HFN�$VVHPEO\ ��������������������������������������� ����
6DPSOH�DQG�+ROG�&LUFXLWV ��������������������������� ����
6LJQDO�&KDQQHO�,QWHUIDFH�&LUFXLWV ��������������� ����
67$57�'$&�&LUFXLWV ������������������������������������ ����
6WHS�$WWHQXDWRU�'HVFULSWLRQ ������������������������ ����
8QLW�7\SH�,GHQWLILFDWLRQ�&LUFXLW ������������������ ����
8VHU�,QWHUIDFHV ������������������������������������������������ ���
:,'7+�'$&�&LUFXLWV ������������������������������������ ����
<,*�'ULYHU�2SHUDWLRQ ������������������������������������ ����
<,*�3,1�6ZLWFK�'ULYHU�&LUFXLW ��������������������� ����
<,*�7XQHG�2VFLOODWRU ������������������������������������ ����

)XQFWLRQDO�'HVFULSWLRQ�
*UDSKLFV�3URFHVVRU�6XEV\VWHP ������������������������ ���
0HDVXUHPHQW�&KDQQHO�6LJQDO�3URFHVVLQJ ������ ���
3RZHU�6XSSO\�$VVHPEO\ ��������������������������������� ���
5)�3RZHU�2XWSXW�DQG�)UHTXHQF\�&RQWURO ������ ���

)XQFWLRQDO�'HVFULSWLRQ�RI����;;$�6HULHV�6\VWHP
)XQFWLRQDO�2YHUYLHZ�RI�6\VWHP ��������������������� ���
0DMRU�)XQFWLRQDO�%ORFNV ��������������������������������� ���
5)�'HFN�$VVHPEO\ ��������������������������������������� ����
6\VWHP�%ORFN�'LDJUDP ������������������������������������ ���

G
*HQHUDO�,QIRUPDWLRQ ��������������������������������������������� ���
*3,%�&LUFXLWV

$��&HQWUDO�3URFHVVRU�3&% ��������������������������� ����
*UDSKLFV�3URFHVVRU�6XEV\VWHP

)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ���
*63�&RQWUROOHU�2SHUDWLRQ

)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����

H
+DUPRQLFV�DQG�6SXULRXV�3UREOHPV ������������������ ����
+HWHURG\QH�%DQG����0+]�0DUNHU�9HULILFDWLRQ

$GMXVWPHQWV ��������������������������������������������������� ����

I
,GHQWLILFDWLRQ�1XPEHU ������������������������������������������ ���
,QWHUQDO�&57�0RQLWRU

)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����
,QWHUQDO�/HYHOLQJ�&LUFXLWV

)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����
,QWURGXFWLRQ�WR�5HPRYH�DQG�5HSODFH�3URFHGXUHV ���

F
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K
.H\ERDUG�,QWHUIDFH�&LUFXLWV ������������������������������ ����

L
/('�,QGLFDWRU�/DWFK�&LUFXLWV� ��������������������������� ����
/HYHOV�RI�0DLQWHQDQFH ��������������������������������������� ���

M
0DLQ�&RLO�'ULYHU�&LUFXLW

)XQFWLRQDO�'HVFULSWLRQ������������������������������������ ����
0DLQWHQDQFH��/HYHO�RI������������������������������������������ ���
0DQXDO��2SHUDWLRQ ��������������������������������������������� ���
0HDVXUHPHQW�&KDQQHO�3UREOHPV������������������������ ����
0HDVXUHPHQW�&KDQQHO�6LJQDO�3URFHVVLQJ

)XQFWLRQDO�'HVFULSWLRQ��������������������������� ���������
0RGHO�'HVFULSWLRQ ������������������������������������������������ ���

)UHTXHQF\�5DQJHV ������������������������������������������ ���
0RWKHUERDUG�DQG�5HDU�3DQHO

)XQFWLRQDO�'HVFULSWLRQ������������������������������������ ���

N
1RUPDO�2SHUDWLRQ�(UURU�:DUQLQJ�0HVVDJHV ��� ���

O
2XWSXW�3RZHU�$FFXUDF\�)ODWQHVV�7HVW

3HUIRUPDQFH�9HULILFDWLRQ�3URFHGXUHV ������������ ���
2XWSXW�3RZHU�3UREOHPV ������������������������������������ ����
2YHUYLHZ�RI�6HULHV����;;$�6\VWHPV������������������ ���

P
3DUW�2UGHULQJ�,QIRUPDWLRQ ��������������������������������� ���
3DUWV�DQG�6XEDVVHPEOLHV��5HSODFHDEOH��������������� ���
3DUWV�2UGHULQJ�,QIRUPDWLRQ ������������������������������ ���

$15,768�6HUYLFH�&HQWHUV������������������������������ ���
3HUIRUPDQFH�6SHFLILFDWLRQV ��������������������������������� ���
3HUIRUPDQFH�9HULILFDWLRQ ������������������������������������ ���
3HUIRUPDQFH�9HULILFDWLRQ�3URFHGXUHV ��������������� ���

&:�)UHTXHQF\�$FFXUDF\�7HVW ������������������������ ���
2XWSXW�3RZHU�$FFXUDF\�)ODWQHVV�7HVW ��������� ���
5HFRPPHQGHG�7HVW�(TXLSPHQW ��������������������� ���
5HVLGXDO�)0�7HVW ������������������������������������������ ����
6LJQDO�&KDQQHO�9HULILFDWLRQ�7HVWV��2YHUYLHZ ����
6LJQDO�&KDQQHO�9HULILFDWLRQ��
�����0+]�$FFXUDF\ ������������������������������������������ ����

6LJQDO�&KDQQHO�9HULILFDWLRQ��
��'&�9ROWDJH�0HWKRG ��������������������������������������� ����
6LJQDO�&KDQQHO�9HULILFDWLRQ��5)�7HVWV ��������� ����
6RXUFH�2XWSXW�6LJQDO�3XULW\�7HVWV ��������������� ����
7HVW�5HFRUG�)RUPV ������������������������������������������ ����
7HVW�5HFRUGV ��������������������������������������������������� ���

3RZHU�/HYHO�6HW�&LUFXLWV
)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ����

3RZHU�6XSSO\�$VVHPEO\
)XQFWLRQDO�'HVFULSWLRQ ������������������ ���������������
5HPRYH�DQG�5HSODFH�3URFHGXUHV ������������������ ����

3RZHU�6XSSO\�&RQYHUWHU�3&%
)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ����

3RZHU�6XSSO\�0RWKHUERDUG�3&%
)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ����

3RZHU�6XSSO\�3UREOHPV ��������������������������������������� ����
3RZHU�XS�DQG�6HOI�7HVW�'LDJQRVWLFV

6HOI�7HVW�(UURUV������������������������������������������������ ���
3UHYHQWLYH�0DLQWHQDQFH ������������������������������������ ���
368�([WHQVLRQ�0RGXOH ��������������������������������������� ����

Q
4XLFN�7URXEOHVKRRWLQJ�*XLGHV ��������������������������� ���
4XLHW�'DWD�%XV�&LUFXLWV

)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ����

R
5$03�'$&�&LUFXLWV

)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ����
5HDU�3DQHO�$VVHPEO\

5HPRYH�DQG�5HSODFH�3URFHGXUHV ������������������ ����
5HFRPPHQGHG�7HVW�(TXLSPHQW��������������������� ��������

$GMXVWPHQWV ��������������������������������������������������� ���
3HUIRUPDQFH�9HULILFDWLRQ�3URFHGXUHV ������������ ���

5HPRYDO�DQG�5HSODFH�3URFHGXUHV
3RZHU�6XSSO\�$VVHPEO\ ��������������������������������� ����

5HPRYDO�DQG�5HSODFHPHQW�3URFHGXUHV��������������� ���
$��3&% ������������������������������������������������������������ ����
&KDVVLV�&RYHUV ������������������������������������������������ ���
)DQ�$VVHPEO\��������������������������������������������������� ����
)URQW�3DQHO�6ZLWFK�0HPEUDQH ��������������������� ����
5)�'HFN�$VVHPEO\ ������������������������������������������ ����

5HPRYH�DQG�5HSODFH�3URFHGXUHV
�����$�������$�������$�5)�&RPSRQHQWV ��� ����
�����$�������$�0LFURZDYH�&RPSRQHQWV ������ ����

�����$�������$�������$���0LFURZDYH�
��&RPSRQHQWV ��������������������������������������������������� ����
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�����$�������$�0LFURZDYH�&RPSRQHQWV ��� ����
�����$�WKURXJK������$�0LFURZDYH�
��&RPSRQHQWV ������������������������������������������������ ����
�����$�0LFURZDYH�&RPSRQHQWV ������������������ ����
$��$��3&%V ��������������������������������������������������� ����
$���3&%��������������������������������������������������������� ����
$��3&% ��������������������������������������������������������� ����
$���$���$���DQG�$��3&%V ��������������������������������� ���
&RYHUV ��������������������������������������������������������������� ���
&57�0RQLWRU�$VVHPEO\ ��������������������������������� ����
)DQ�$VVHPEO\ ������������������������������������������������ ����
)URQW�3DQHO�$VVHPEO\ ������������������������������������ ���
)URQW�3DQHO�.H\�6ZLWFK�0HPEUDQH ������������ ����
,QWURGXFWLRQ�WR ������������������������������������������������ ���
5HDU�3DQHO�$VVHPEO\ ������������������������������������ ����
5)�'HFN�$VVHPEO\ ��������������������������������������� ����

5HSODFHDEOH�6XEDVVHPEOLHV�DQG�3DUWV ��������� ��������
5HVLGXDO�)0�3UREOHPV ������������������������������������ ����
5HVLGXDO�)0�7HVW

3HUIRUPDQFH�9HULILFDWLRQ�3URFHGXUHV ��������� ����
5)�'HFN�$VVHPEO\ ��������������������������������������������� ����

����0+]����0+]�0DUNHUV�$GMXVWPHQW ������ ����
&RPSRQHQWV��'HVFULSWLRQV ������������������ �����������
)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����
��0RGHO������$ ��������������������������������������������� ����
��0RGHOV������$�������$��DQG������$ ������ ����
��0RGHOV������$�DQG������$������������������������ ����
��0RGHOV������$�WKURXJK������$ ��������������� ����
��0RGHOV������$�DQG������$������������������������ ����
��0RGHOV������$�WKURXJK������$ ��������������� ����
5HPRYH�DQG�5HSODFH�3URFHGXUHV ������������������ ����
5)�'HFN�&RQILJXUDWLRQV ������������������������������ ����

5)�'HFN�$VVHPEO\�'HVFULSWLRQ
)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����

5)�'HFN�&RPSRQHQW�/RFDWLRQ�'LDJUDPV
0RGHOV������$�������$�������$ ��������������� ����
0RGHOV������$�DQG������$ ������������������������ ����
0RGHOV������$�������$�������$��
��DQG������$ ������������������������������������������������ ����
0RGHOV������$�DQG������$ ������������������������ ����
0RGHOV������$�WKURXJK������$ ������������������ ����
0RGHO������$� ��������������������������������������������� ����

5)�'HFN�3UREOHPV ��������������������������������������������� ����
5)�'HWHFWRU�'LRGH�5HSODFHPHQW�3URFHGXUH ������ $��

'HWHFWRU�'LRGH�IRU�0RGHO��������%�� ������������ $��
'HWHFWRU�'LRGH�IRU�0RGHO������;;; ��������������� $��

5)�'HWHFWRU�6LPXODWRU�)DEULFDWLRQ�3URFHGXUH ��� %��
5)�'HWHFWRU��0RGHO��������%��

'HWHFWRU�'LRGH�5HSODFHPHQW�3URFHGXUH ��������� $��
5)�'HWHFWRUV��6HULHV������;;;

'HWHFWRU�'LRGH�5HSODFHPHQW�3URFHGXUH ��������� $��
5)�3RZHU�2XWSXW�&RQWURO

)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ���

S
6DPSOH�DQG�+ROG�&LUFXLWV

)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����
6FDODU�1HWZRUN�$QDO\]HU�6\VWHPV

'HVFULSWLRQ ������������������������������������������������������ ���
6FRSH�RI�WKH�0DQXDO ��������������������������������������������� ���
6HOI�7HVW�(UURUV ��������������������������������������������������� ���
6LJQDO�&KDQQHO�$GMXVWPHQWV��/RJ�&RQIRUPLW\

$GMXVWPHQWV ������������������������������������������������������ ���
6LJQDO�&KDQQHO�$GMXVWPHQWV��6HQVLWLYLW\

$GMXVWPHQWV ������������������������������������������������������ ���
6LJQDO�&KDQQHO�,QWHUIDFH�&LUFXLWV

)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����
6LJQDO�&KDQQHO�9HULILFDWLRQ�7HVWV��2YHUYLHZ

3HUIRUPDQFH�9HULILFDWLRQ�3URFHGXUHV ��������� ����
6LJQDO�&KDQQHO�9HULILFDWLRQ�����0+]�$FFXUDF\�

3HUIRUPDQFH�9HULILFDWLRQ�3URFHGXUHV ��������� ����
6LJQDO�&KDQQHO�9HULILFDWLRQ��'&�9ROWDJH�0HWKRG

3HUIRUPDQFH�9HULILFDWLRQ�3URFHGXUHV ��������� ����
6LJQDO�&KDQQHO�9HULILFDWLRQ��5)�7HVW

3HUIRUPDQFH�9HULILFDWLRQ�3URFHGXUHV ��������� ����
6RXUFH�2XWSXW�6LJQDO�3XULW\�7HVWV

3HUIRUPDQFH�9HULILFDWLRQ�3URFHGXUHV ��������� ����
6SHFLILFDWLRQV��3HUIRUPDQFH ��������������������������������� ���
67$57�'$&�&LUFXLWV

)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����
6WDWLF�6HQVLWLYH�&RPSRQHQW�3UHFDXWLRQV ������������ ���
6WHS�$WWHQXDWRU�'HVFULSWLRQ

)XQFWLRQDO�'HVFULSWLRQ ��������������������������������� ����
6:5�$XWRWHVWHU ��������������������������������������������������� ���

T
7�����'XPP\�5)�'HWHFWRU

)DEULFDWLRQ�RI ��������������������������������������������������� %��
7������'XPP\�7HUPLVWRU�)DEULFDWLRQ�

3URFHGXUH ��������������������������������������������������������� &��
7������'XPP\�7KHUPLVWRU�7HVW�$LG

)DEULFDWLRQ�RI ��������������������������������������������������� &��
7������'XPP\�7KHUPLVWRU�7HVW�$LG

)DEULFDWLRQ�RI ��������������������������������������������������� &��
7HVW�5HFRUG�)RUPV

3HUIRUPDQFH�9HULILFDWLRQ�3URFHGXUHV ��������� ����
7HVW�5HFRUGV

3HUIRUPDQFH�9HULILFDWLRQ�3URFHGXUHV ������������ ���
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7URXEOHVKRRWLQJ ��������������������������������������� �������������
$XWR�/HYHO�&RQWURO�3UREOHPV ������������������������ ����
&DOLEUDWLRQ�5HODWHG�(UURU�&RGHV ������������������ ���
&57�0RQLWRU�3UREOHPV ��������������������������������� ����
(UURU�&RGHV������������������������������
�������������������������������������RU����� ��� ����
(UURU�&RGHV��������������������������������

� ����������������������RU���������������������������������� ����
(UURU�0HVVDJHV�����WKURXJK���� ������������������ ����
+DUPRQLFV�DQG�6SXULRXV�3UREOHPV ��������������� ����
,QWHUQDO�)UHTXHQF\�&DOLEUDWLRQ�(UURUV ��������� ���
0HDVXUHPHQW�&KDQQHO�3UREOHPV ������������������ ����
1RUPDO�2SHUDWLRQ�(UURU�:DUQLQJ�0HVVDJHV ���
2XWSXW�3RZHU�3UREOHPV ��������������������������������� ����
3RZHU�6XSSO\�3UREOHPV ��������������������������������� ����
3RZHU�8S�DQG�6HOI�7HVW�'LDJQRVWLFV ������������ ���
5HVLGXDO�)0�3UREOHPV ������������������������������������ ����
5)�'HFN�3UREOHPV ������������������������������������������ ����
<,*�2VFLOODWRU�3UREOHPV ��������������������������������� ����

7URXEOHVKRRWLQJ�DQG�5HSDLU ������������������������������ ���
7URXEOHVKRRWLQJ��,QWURGXFWLRQ� ��������������������������� ���

U
8QLW�7\SH�,GHQWLILFDWLRQ�&LUFXLW

)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ����
8VHU�,QWHUIDFHV

)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ���

W
:,'7+�'$&�&LUFXLWV

)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ����
$15,768�6HUYLFH�&HQWHUV ��������������������������������� ����

Y
<,*�'ULYHU�$GMXVWPHQWV

$GMXVWPHQWV ��������������������������������������������������� ���
<,*�'ULYHU�2SHUDWLRQ

)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ����
<,*�2VFLOODWRU�3UREOHPV ������������������������������������ ����
<,*�3,1�6ZLWFK�'ULYHU�&LUFXLWV

)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ����
<,*�7XQHG�2VFLOODWRU�'HVFULSWLRQ

)XQFWLRQDO�'HVFULSWLRQ ������������������������������������ ����
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