FAME Spacecr aft Science Data Time Tagging an

Requirement:
- Onboard universa time knowledge of 1 msec

Approach with Instrument Active:

- Associate Instrument generated time epoch pulse with a bit in the telemetry data stream

- Generate the Instrument time epoch pulse from atranistion in aselected bit (i.e. 18th) of the 58 bit Instrument time counter

- The 58 hit Ingrument time counter isincremented using the 50 Mhz Instrument Oscillator

- The 58 bit Instrument time counter is used

- The Blossom Point ground hardware will associate ground station time with the first bit of each VCDU

- The Blossom Point ground processing will associate absolute UTC time with the value of the 58 bit counter

- The Blossom Point ground processing will distribute the UTC/58 Bit count values for mission data processing and spacecraft use

Approach with Instrument I nactive:

- Associate FSC time with abit in the

- The FSW Tdemetry FIFO logic in the Uplink Downlink Interface Module will generate half empty interrupts

- The FSW Tdemetry FIFO will be szed for 2 VCDUs minus Ree

- The FSC software (1SR) will latch FSC time and the VCDU counter value (n) when the half-empty FIFO is generated

- The haf-empty FIFO interrupt will correspond t .1 Is clocked to the FAME RF subsystem

- The FSC time and associated count (VCDU counter vaue - 1) will be formulated into a application packet and downlinked periodically

- The Blossom Point ground hardware will associate ground station time with the first bit of each VCDU

- The Blossom Point ground processing will determine the delta between FSC time and UTC using the VCDU time and downlinked time packet
- The Blossom Point ground processing will uplink the time delta to correct the onboard time

- Science data time tagging requirement (1 msec ?)
- Ingrument UTC time knowledge requi
- FSC UTC time knowledge requirement (accuracy ?,
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Relationship Between Instrument T
Telemetry Data Stream C

The FSC will clear the Epoch bit
counter upon receipt of the
ingrument time epoch pulse.

The bit counter will increment for
each bit clocked out of the FSC.
The counter value is latched at
thefirg bit of the next VCDU.
The laiched vdueis placed into
thefollowing VCDU header.

UTC: Thisis the UTC time
tag of the firg bit of each
VCDU

utC,_, uTC, utc .,

A A A

4096 -BIT_ , ——— }\
poch

VCDU._, VCDU VCDU,_,,

n

L its. ;l
le 4096 bits »

BIT
Epoch LC: Thisisthe latched Bit

LC Count from the VCDU,_  , header.
Thisvdueindirectly points to the
bitin VCDU _, that was being

BI_T Epoch tsisthe bit that was clocked out of the FSC when the
being clocked out of the FSC (for Ingrument Time Epoch occured.
telemetry RF transmission) when

an Ingrument time epoch pulse was
received by the FSC.
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Relationship Between Instrument T
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