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Introduction:
The Mercury Laser Altimeter (MLA) shares the precision 5MHz OCXO clock signals from the MESSENGER Spacecraft. MLA needs to know the exact clock frequency to within 1e-7 during the ranging function test to verify the ranging bias and accuracy. We also need to know the clock frequency when validating the transfer of the MET and 1 pps tick from the spacecraft to MLA. We also plan to monitor the clock frequency during the spacecraft thermal vacuum test at GSFC to verify the stability of the precision clock vs. temperature, as stated in the MLA calibration plan.

There is a clock test port on the spacecraft, which gives a divided down (1/64?) version of the precision 5MHz OCXO output. The test port is given as an SMA connector located on the connector panel (?). It is capable to drive a DC coupled 50ohm load.

Test Plan:

We plan to first connect a coaxial 1:10 500ohm voltage divider (Model 5520C by Picosecond Pulse Labs) to the test port to minimize the loading to the test port electronics and to provide some isolation between our test equipment and the test port. The signal is then coupled out through a 50ohm coax cable to MLA bench checkout equipment (BCE) area, split into two with the use of a 50ohm power splitter, one to an oscilloscope and one to the frequency counter. A GPS based or the BCE Rb clock will be used as the external clock source for the frequency counter. A stand alone PC will be used to log in the frequency data. Since the OCXO frequency varies slowly, the measurement can be time stamped with the internal PC time base which is reset to EST/UTC at the beginning of the test and should be accurate to a few minutes for weeks. The measured frequency will be averaged and then used in the MLA function test data analysis. The figure below shows the detailed setup. 
Note the cables should be connected prior to s/c IEM power on.
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