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( On Board Data Handling Subsystems )

On Board Data Handling

Telecommand & On Board Communication §
Telemetry Computers Networks |




On Board Data Handling

® On-Board Computer Data Handling (OBCDH)

» Central Processing Module:
» Memory Module
» Acquisition and Control Module: contains the telemetry (TM)

» Communication Module:
telecommand (TC) reception circuits

telemetry video generation circuits

» Serial TM Module:




On Board Data Handling

® OBCDH SOFTWARE

» Operating System:
controls the Application Programs execution
interface between Application Programs and hardware

communication and synchronization among Application

Programs

» Application Programs:

performs the OBCDH tasks to meet the mission requirements




On Board Data Handling

® The OBCDH Operating System

» Process Management

» Process Scheduling

» Process Communication and Synchronization
» Time Management: delays the calling process
» Device Management

» Error Handling




On Board Data Handling

® OBCDH Application Programs

» TC Analysis Program:
receives telecommand frames

analyzes and distributes to the other OBCDH Application Programs

TM Format Generation Program:

TM Data Acquisition Program:

Serial TM Acquisition Program:

On/Off Command Generation Program:

Time Tagged Command Generation Program:
Housekeeping Program:

Diagnosis Program:




On Board Computers (OBC)
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OBC CPUs Example

+ 64Mbyte Program Ad
* 64Kbyte I/O Address™¥
* 2 DMA Channels i
* 3 Independent 16 bits time
» 8 Chip Select lines

- 1Mbyte Program Address Range * 25 MHz System Cloc

* 64Kbyte I/O Address Range » Commercial version

* 2 DMA Channels * Flight Unproven de

* 3 Independent 16 bits timers * Watchdog Timer

* 13 Chip Select lines + JTAF Boundary Sca

* 16 MHz System Clock (Max) * Single channel UAR

+ Available 883B screened version » Synchronous Serial}

* Flight Proven History 80C186MG + Shared 24 lines 1/0 pil
* Enhanced DRAM s
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Telemetry
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Telemetry

Analog TM
Anan
,/W\// NILLe
ANNAU
QuUuN
sEAUdy I

Digital TM
Anan
i Network
ANUAY
0 qaugil
sEAUAYYID
aoauensnau@daile)




Telemetry

Digital

0000
0001
0010
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0100
0101 &
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1000

0111 1000 1001 0101 0011 0100 0000 1001
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Telemetry

® Asynchronous Data format

Packet TM

Sync sequence Address Data Frame counter




Telemetry
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Telemetry

TOAD

The Tropical Atmosphere Ocean Project




Telecommand

CCSDS TMTC
digital module for
the CNES micro-
satellites




Telecommand

® Command Receiver
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Telecommand

Telecommand Block Diagram
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Telecommand

® Example
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Telecommand

Asynchronous Data

1 Bit period
104us (9600bps)

start of
character sync

START BIT DATA BITS

Data bits = 59hex = ASCII Y’

STOP BIT(S) &%




Telecommand

Telecommand Format

*Decoded by microcontroller OR FPGA
*Each decoder has a watchdog circuit

*Uplink format uses asynchronous characters




