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EFW RBSP Technical Note
Burst Memory Telemetry Storage Plan
RBSP_EFW_TN019_TLMStoragePlan



RBSP EFW Telemetry Storage
Memory Resources:

Volatile Memory SDRAM – 256Mbytes (200Mbytes with EDAC). 

Non-Volatile Memory Flash – 32GBytes (2 3d-Plus 256Gb memory modules)
Survey

Bit rate (bits/s): 5,683
Duty Cycle: 100%

Orbit Total: 23.0MBytes 

Daily Total: 61.4MBytes

APIDs: 8

Packets are collected by the DCB in SDRAM and telemetered out to the spacecraft when complete. These APIDs are always collected and have the highest priority for telemetry. Allocation required in SDRAM = 8 APIDs x Double Buffered (2) x 4 kBytes = 64kBytes. If spacecraft computer could not receive telemetry and all SDRAM was given over to Survey Data then  3.2 continuous days of Survey telemetry could be stored.

Burst 1

Bit rate (bits/s): 57,344
Duty Cycle: 7.5% (Telemetry), 100% (Storage)

Orbit Total: 17.7MBytes (Telemetry), 232.2MBytes (Storage)
Daily Total: 64.4MBytes (Telemetry), 619.3MBytes (Storage)

APIDs: 3
Time to fill 16GByte memory: 26 days

Packets are collected by the DCB in SDRAM. When a packet is complete it is stored to Flash memory. The default mode is that all Burst 1 APIDs are stored to Flash all the time. Any data compression would happen when the packet was being telemetered to the spacecraft by the FSW. Allocation required in the SDRAM = 3 APIDs x Double Buffered (2) x 4kBytes = 24kBytes. If data was recorded to 16GBytes of Flash memory continuously then it would take approximately 26 days to fill the memory module. Choosing which section of memory to telemeter is determined by ground command, if no ground command to telemeter Burst 1 data is received the instrument will not send out any Burst 1 data. When commanded Burst 1 data has priority over Burst 2 data but is lower priority than Survey data. If Flash memory was not available (for example on failure) and Burst 1 was collected in SDRAM  then memory would fill in approximately 0.67 days (no Burst 2 collection and assuming Survey was telemetered out immediately). 

Burst 2
Bit rate (bits/s): 2,359,296
Duty Cycle: 0.1% (Telemetry), Triggered Bursts of 5 seconds each (Storage)

Orbit Total: 9.5MBytes (Telemetry)

Daily Total: 25.5MBytes (Telemetry)

APIDs: 2
Time to fill 16GByte memory: 46 days.

Packets are collected by the DCB in the SDRAM in a rolling buffer that corresponds to approximately 5 seconds (TBC) of data. A collected burst would be approximately 1.5MBytes, but some extra memory would be needed if pretrigger data was needed. The burst could either be stored in SDRAM and 6 bursts could be telemetered per orbit (16 per day) or it could be stored in Flash memory for later downlink. If a rough on-board trigger stored approximately 1% of the time this would collect about 172 bursts a day, storing 258 MBytes of data. If this was stored in a 16 GByte Flash memory the memory would fill in approximately 46 days. This would divide the flash memory into 8000 segments. Bursts would be telemetered out on a highest value first or most recent first (TBC). Any data compression would happen when the packet was being telemetered to the spacecraft by the FSW. Burst 2 data is telemetered as lowest priority after Survey and Burst 1. If Flash memory was not available (for example on failure) Burst 2 blocks could be stored in SDRAM. Assuming Survey was telemetered out immediately and Burst 1 was not stored, approximately 99 Burst 2 segments could be collected. If only half the memory (other half for Burst 1) was available this would be 49.

Rates taken from: ergun_telemetry_4_04_08.xls
NB this was TN_016, renamed 018 to avoid naming conflict.






NAS5-01072 File: RBSP_EFW_TN019_TLMStoragePlan.doc 5/14/2008 11:15:00

Page 2 of  2  

