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Demonstration Overview: Time Hack ProcessingDemonstration Overview: Time Hack Processing

• Today’s demo covers Time Processing:
– The demo uses all of the real time signals to construct time 

tables:
• Spacecraft 1-PPS signal (from an Xli time server, but 

properly routed via GASU)
• Spacecraft time tone message over 1553
• “GEM” 20 MHZ clock signal (produced by a signal 

generator, routed via GASU)
– Values from the time table are used by the Attitude 

Processing software, also demonstrated today
– Addresses the following requirements:

• 5.3.4.1 GPS Time Hack from SC
• 5.3.4.2 GPS Time Hack Integrity Check
• 5.3.4.4 LAT Clock Correlation
• 5.3.4.5 Time Stamp Accuracy
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Demo Overview: Attitude ProcessingDemo Overview: Attitude Processing

• And Attitude Processing
– Using sets of attitude simulation data as source data, demo 

shows that the attitude processing software:
• Receives the attitude records from the Spacecraft
• Given a timestamp (read from the Time Processing 

software) and an attitude vector in LAT coordinates, 
converts the vector into J2000 coordinates

– Addresses the following requirements:
• 5.3.11.3.3 Process Attitude Data
• 5.4.2.1 LAT Coordinate System
• 5.4.2.2 Observatory Coordinates
• 5.4.2.3 Celestial Coordinate System
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Context for the DemonstrationContext for the Demonstration
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Visualizing the VectorsVisualizing the Vectors
Used in Attitude ProcessingUsed in Attitude Processing
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Outputs of the Attitude DemoOutputs of the Attitude Demo
• As the demo proceeds, and the Spacecraft moves towards the northernmost point in the 

simulation, a series of records like the two shown below are generated
– Time records and transformed attitude vectors (Cartesian and RA/DEC) are shown
– Vector dot and cross products are shown to confirm proper behavior of the algorithms
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CPU Time Hack (CPU PCI clock 8.3/2.08 MHz)CPU Time Hack (CPU PCI clock 8.3/2.08 MHz)
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CPU Time Hack TestCPU Time Hack Test

• Setup wakeup timer on one second interval (of corrected time)
• On every wakeup

– Read cpuClk and calculate delta cpuCLk
– Determine how close to expected value
– In this case, a short test, we don’t expect any clock drift so 

the delta cpuClk should be close to the same every second
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GEM Time Hack (20 MHz GEM Time Hack (20 MHz LatPLatP Clock)Clock)
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GEM Time Hack TestGEM Time Hack Test

• Setup GASU to trigger event at PPS+800 milliSec
• On each Event

– Calculate absTime of event from evtGemStrobe and 
eventGemClk in the event packet

– Uses table of last 128 sec to get Kcpu for time calculation
– Expect event time to be xxxx.800000 


