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LTC Demo ObjectivesLTC Demo Objectives

• Establish LTC status versus requirements

• Expose LTC operation & configuration capabilities to users

• Obtain feedback to  change requirements or software
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Demonstration Overview: Status vs. RequirementsDemonstration Overview: Status vs. Requirements

• Today’s demo covers the Thermal Control System:
– The demo uses simulated ADC counts that would normally be read 

from the PDU via the LAT Communications Board
– Otherwise, all functionality closely resembles that for the Flight 

Unit: (1) reading thermal control parameters from the SIU file 
system, (2) converting ADC counts and executing the control 
algorithm, (3) manipulating the heater control switches on the SIB

– Addresses the following requirements:
• 5.3.19.1.1 Sensor to ADC Mapping 
• 5.3.19.1.2 Set of Sensors to be Read
• 5.3.19.1.3 Set of Sensors for Algorithm
• 5.3.19.1.4 Raw ADC Data
• 5.3.19.1.5 Control Parameters
• 5.3.19.2 Thermal Control Initialization
• 5.3.19.3 Convert ADC to Temperature
• 5.3.19.5 Determine Heater Setting
• 5.3.19.6 Shut-Down
• 5.3.19.12 Heater Control Signals
• 5.3.19.13 TCS Telemetry



Overview of the SystemOverview of the System
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Context for the DemonstrationContext for the Demonstration

•The demonstration is run using:

•An mv2304 CPU crate to act as 
the Spacecraft

•A RAD750 crate to act as the 
SIU

•Thermal Control telecommands and 
telemetry are sent over the 1553 
interface

•FSW will be loaded on the 
Spacecraft and SIU crates
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Simulated Sensor DataSimulated Sensor Data

• In actual operations, the ADC data is read from the PDU via the 
LAT Communications Board, but the demo is simulated:
– However, only minimal changes are required to read from the 

hardware
• Today’s simulated data follows a basic linear function of 

“heating” and “cooling”:
– If the HP reservoir heater is currently on:

• New RIT temperature = current RIT temperature + 0.2C
– If the HP reservoir heater is currently off:

• New RIT temperature = current RIT temperature – 0.2C
– Some random noise is added to this progression
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LTC Control LogicLTC Control Logic
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LTC Control Logic (II)LTC Control Logic (II)
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Creating LTC Configuration File BinariesCreating LTC Configuration File Binaries

LTC_Cfg.xml

LTC_Snsrs.bin

RTCNVxx.xml

RSCNVxx.xml

RTFLTxx.xml

RSFLTxx.xml

RIT Temp Conversion Tables

RSVR Temp Conversion Tables

RIT Smoothing Filter Definitions TCS HP Config File 

TCS Sensor Def File 

LTC_CFG

LTC_Snsrs

LTC_Cfg.bin

LTC_Snsrs.bin

file_hdr_prefix

FILE_sendUpl
(path,div,dir,f#)

SIB
EEPROM
(/ee0/d0005/

f00001)

file_hdr_prefix

LTC_Cfg.bin.f

LTC_Snsrs.bin.f

FILE IDs: 
0x41400000 – f00000
0x41400001 – f00001 
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Example LTC Heat Pipe Configuration TableExample LTC Heat Pipe Configuration Table
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Example Temperature Conversion TablesExample Temperature Conversion Tables
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Example Smoothing Filter Configuration TableExample Smoothing Filter Configuration Table
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Example LTC Sensor Definition TableExample LTC Sensor Definition Table



16 February 2005 Monthly FSW Functional Demo 14

Demo Procedure (Spacecraft Side)Demo Procedure (Spacecraft Side)

• Embedded Spacecraft Simulator (lat-elf 9)
– <  lat2304.vxw  (load spacecraft software object files)
– SCP_init 3 (start 1553 telecommand & telemetry with LAT )
– SCP_setDiagnostic n (dump n LTC telemetry records)
– LTC_SndSetParam (send telecommand to change HP limits)
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Demo Procedure (LAT Side)Demo Procedure (LAT Side)

• RAD750 LAT-LTC (lat-elf19)
– <  latR750.vxw  (load LAT side software object files)
– LCP_init (start 1553 telecommand & telemetry with 

spacecraft)
– LTC_Init 2,1,0x41400000,0x41400001 (LTC init with config

files from EEPROM)
– LTC_StartTask (start LTC periodic and telecommand 

processing)
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LAT Side LTC Demo OutputLAT Side LTC Demo Output
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LTC Spacecraft Side Telemetry DumpLTC Spacecraft Side Telemetry Dump


