
establishing stable, high bandwidth communication links.  Minimizing noise levels, particularly 
phase noise, within earth station equipment is critical to supporting reliable communications.  
This application note focuses on the value of a GPS frequency reference providing atomic oscilla-
tor stability and ultra-low phase noise within the earth station.
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7KH�VDWHOOLWH�FRPPXQLFDWLRQ�EDQGV�DUH�IXUWKHU�VXEGLYLGHG� LQWR�PDQ\�UHOD�
WLYHO\�QDUURZ�IUHTXHQF\�DVVLJQPHQWV�WR�DOORZ�PXOWLSOH�RSHUDWRUV�WR�VXSSRUW�
D�ZLGH� UDQJH�RI� VHUYLFHV�� � 7KH� RSHUDWLRQDO� FDUULHU� IUHTXHQFLHV�PXVW� VWD\�
ZLWKLQ�DQ�DVVLJQHG�IUHTXHQF\�UDQJH�WR�LQVXUH�UHOLDEOH�FRPPXQLFDWLRQV�DQG�
DYRLG�LQWHUIHUHQFH�ZLWK�VLJQDOV�DQG�VHUYLFH�RQ�DGMDFHQW�EDQGV���7KH�DFFXUDF\�
DQG�VWDELOLW\�RI�WKHVH�VLJQDOV�LV�EDVHG�XSRQ�WKH�IUHTXHQF\�UHIHUHQFH�RVFLOOD�
WRUV�ZLWKLQ�WKH�HDUWK�VWDWLRQ�

0HGLXP�DQG�ODUJH�HDUWK�VWDWLRQV�PD\�KDYH�PXOWLSOH�XS�FRQYHUWHUV��GRZQ�
FRQYHUWHUV�� PRGHPV� DQG� KDUGZDUH� HQFU\SWLRQ� GHYLFHV� ZLWK� LQWHUQDO��
LQGHSHQGHQW� RVFLOODWRUV�� � 7KHVH� RVFLOODWRUV� ZKHQ� RSHUDWLQJ� VWDQG�DORQH��
KDYH�GLIIHULQJ� OHYHOV� RI� VWDELOLW\�� DFFXUDF\�DQG�QRLVH� WKDW� FRPSOLFDWH�DQG�
FDQ�FRPSURPLVH�HDUWK�VWDWLRQ�RSHUDWLRQV���%HVW�SUDFWLFH�LQYROYHV�FRQQHFW�
LQJ� WKHVH� GHYLFHV� WR� D� FRPPRQ�*36�EDVHG�� ORZ�SKDVH� QRLVH�� IUHTXHQF\�
UHIHUHQFH�ZLWK�WKH�ORQJ�WHUP�DFFXUDF\�DQG�VWDELOLW\�RI�DQ�DWRPLF�IUHTXHQF\�
VWDQGDUG��$)6����6HH�)LJXUH���EHORZ���

Oscillator and Frequency Fundamentals and Terminology
7R�XQGHUVWDQG�WKH�EHQHILWV�RI�DQ�H[WHUQDO�*36�EDVHG�IUHTXHQF\�UHIHUHQFH�
ZLWKLQ�DQ�HDUWK�VWDWLRQ��LW�LV�KHOSIXO�WR�NQRZ�VRPH�WHUPLQRORJ\�DQG�IXQGD�



http://www.endruntechnologies.com/pdf/MeridianII-Time-Frequency-Standard.pdf
http://www.endruntechnologies.com/pdf/OscOptions.pdf
http://www.endruntechnologies.com/pdf/LpnOption.pdf




Figure 3.  Meridian II OCXO Phase Noise when Multiplied to 14.5 GHz
Compared to the IESS Standard for Total System Phase Noise

Summary
6DWHOOLWH�FRPPXQLFDWLRQ�V\VWHPV�FRQWLQXH�WR�HYROYH��PD[LPL]LQJ�GDWD�UDWHV�
WKURXJK�H[LVWLQJ�DQG�KLJKHU�IUHTXHQF\�EDQGV�ZLWK�FRPSOH[�GLJLWDO�PRGXOD�
WLRQ�� �7R�VXFFHHG�� WKH�HDUWK�VWDWLRQ� UHIHUHQFH� IUHTXHQFLHV�PXVW�EH�VWDEOH�
DQG�H[KLELW�H[WUHPHO\�ORZ�SKDVH�QRLVH���$�*36�EDVHG�IUHTXHQF\�UHIHUHQFH�
HTXLSSHG�ZLWK�D�VSHFLDOL]HG�XOWUD�ORZ�SKDVH�QRLVH�RVFLOODWRU�SURYLGHV�WKH�RS�
WLPDO�VROXWLRQ���%HVW�SUDFWLFH�LQ�HDUWK�VWDWLRQ�GHVLJQ�FRQQHFWV�XS�FRQYHUWHUV��
GRZQ�FRQYHUWHUV��DQG�PRGHPV�WR�D�*36�IUHTXHQF\�UHIHUHQFH�WR�HQVXUH�WKH�
GHYLFHV�KDYH�WKH�EHVW�VWDELOLW\�DQG�6�1�UDWLR� WR�VXSSRUW�FRPSOH[�PRGXODWLRQ�
DQG�KLJK�GDWD�UDWHV�
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