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Infroduction (1/2)

whlch compose The ADHA System A
“&. The Power Module hos been identified in ds;c:'

“@.. The System Controller (or MCPM). This
includes the Processing and GNSS function,
as well as the C&C and mission links.

Q.. The System Controller Extension Board is gt%d e &
referred as Telecommand, Telemetry, Mads® PRl cien
- :. ipmen /

Memory and Reconfiguration (T2MR) boc\er:’"

“@.. The Generic I/O interfaces boards,

corresponding to the function of a RTU. The .

Payload Mass Memory board ——’P"mT

N\
The Payload Mass Memory board —primary®

The AUX I/O board is a variant of the GIO
(including SADM drivers, APM, etc.).
Backplane
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Infroduction (2/2)

Q.

=

Peripheral slots 2 & 8 System slots

Peripheral ;Iots 3.7

Backplane

Peripheral slots 2 & 8 System slots

Power Module
SSMM Expansion
SSMM Expansion
SSMM Expansion

Powér Module

Peripheral slots 3..7

Backplane

SSMM 1/0#1
SSMM EXPANSION#1
SSMM EXPANSION#2
SSMM EXPANSION#3

SSMM 1/0#2

Backplane
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ADHA-4-EO T2MR

o
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Board Description: the Telemetry,
Telecommand, Mass Memory and
Reconfiguration Module (T2MR)
board has the purpose to
implement the felecommand and
telemetry according to
CCSDS/ECSS protocols, the P/F
mass memory (supporting CFDP
protocol) and the reconfiguration
module (with related protected
resources like the OBT and SGM).

Redundancy Concept: two T2MR
boards are present in the system.
They are both powered-on, with
some of their functions working in
hot redundancy between the two
boards (e.g. Telecommand
Decoder and Essential TC), some
otherin warm redundancy (the
Reconfiguration Module) and
others in cold redundancy (e.g.
Telemetry).

Hot redundant TMTCMMRM board
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ADHA-4-EO T2MR

—@.. Module allocation: Peripheral Slots 2 & 8
“®. Functions physical apportionment

Function Front Rear -
module module 10| =1C P
P5
IR P4
Telecommand X Il |
- P3
Telemetry X o .|| . =
Bk 5
Mass Memory X imit =
Reconfiguration X e
Security X { .
R R
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ADHA-4-EO Processor and GNSS board

o
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Board Description: The Processor module is based on
a quad core Leon4 (GR740) with 128MB of SDRAM,
52KB of NVM for Booft, 32MB NVM for ASW in flash OR
and 32GB NVM flash NAND. A Companion FPGA is
used support the memory need of the processor and
to interface the T2MR modules. The FPGA includes the
digital section of e GNSS receiver. A mezzanine RF
board is hosted on the processor module fo manage
the RF signals from the antenna. Two RF input are
foreseen: L1 and L2 or LS.

Redundancy Concept: The processor module is in
mainly used in COLD redundancy or in hot standby.

BACKPLANE

NVBOOT

52KB
EDAC

-

NVM
32MB
NO EDAC

: 4xT2MR

PCI/IF

EXTERNAL IF

. J2MR; timing, PPS -
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UART(MAP, HPTM, config.)
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ADHA-4-EO Processor and GNSS board

—&. Module allocation: System Slots 1 & 9
“®. Functions physical apportionment:

:25.4mT ._:-
Function Front Rear SUHE -
module module 1l S Pe
ES
T P4
PM X | i
® P3
SPW router X Tl - . be
E= £ & Trom P1
1553(option) X i &8 ore PO ] Optiona
CAN X | = Processor board ecelver board
GNSS(option) X { 3
1 | L ]
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ADHA-4-EO Processor and GNSS board

“@&. OBSW Architecture

Fom———

partition

Mandatory User

Mandatory User
partition

Mandatory User
partition

Optional User
- partition

On-board Hypervisor

Resources Administrator
(OHARA)

itpgey | s
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7
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o

STR OBSW

895
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Sw

PLMM SW

Multicore

2 OBSW Architecture

Multicore Framework Library (MFL)

OBC Multicore Processor Module (MCPM)
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ADHA-4-EO Solid State Mass Memory

Board Description:

Q.

N

Capability to store Payload Science
data, Auxiliary/Ancillary data and
S/C HK TM data according to the
following strategies: Packet Stores or
Files.

Capability to format and retrieve
stored data according to CFDP class
1/2 or PS service with optional
encryption.

Very high data throughput due to the
input/output HSSLs.

Redundancy Concept: either

o

.

0

’ Template Ref.= 87208327-BID-TAS-EN-004

2 cold redundant self-content
memory store and confrollers;

or 2 hot redundant self-content
memory store and confrollers.

MCPM Module

Backplane

HSSL to/from other SSMM

T2MR Module |

Power Module
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ADHA-4-EO Solid State Mass Memory

Function

Rear
module

Front
module

10 X

TM Formatter X

Memory X
controller

Download X

manager

Optional X
Security

Storage X X
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ADHA-4-EO - Generic I/O Module (GIO)

Overview

~®.. GIO Primary Function
“@.. Transmit discrete commands to external unjt
“®. receive associated status and telemetry |

“@®.. Redundancy

“®. Number of GIO modulesin ADHA is erxane " :T
“&. Enables scalability of the ADHA ' S f , ,./,,/
“®.. Dedicated Nominal/Redundant GIO modulés no’r foreséen' - ,,:z»” P i
“®.. Robustness achieved through proper allocation of ex’remdllf/ﬁO\\s o a fferent
GIO modules 7
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ADHA-4-EO - Generic I/O Module (GIO)

) i i GIO functi . ' Multipli Mod "
‘. Module allocation: Peripheral Slofs

3 to 7 basically but Slots 2 to 8 ! Front
~®.. GIO Functions physical 1 Front
. 2 Front
apportionment ) Front
1 Front
32 Front
60 Front
32 Front
1 Front
1 Front
1,2,4,8 Front
0,1,2,4,8 Rear
0,1,2,3,4 Rear
0,1,2 Rear
0,4 Rear
0,4 Rear
0,4 Rear
I . 1, 2,4,8 Rear
32 Rear
60 Rear
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ADHA-4-EO - Power Module

Block Diagram
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ADHA-4-EO - Power Module

Requwemenfs Ty

POWER module functional architecture is composed of two |den’r|ckfb

branch : K

“&.is supplied by a dedicated primary power bus (PPB) protected at PCD

“@.is providing following power supplies lines to the backplane:
“@..+28V power supply,

“&.+5V power supply 0

“@.+12V Power supply .. B

®. is providing following telemetries to an external connector: , 4

“®.Each output voltage TM ;

“@.Temperature monitoring (thermistor)

.is providing the needed protection to avoid failure propagation eXfemoll
module shall not be latched . 0%

&. These interfaces are specified in following document N o

All delivered power supplies lines are not cross-strapped at Power mo@ule IeveJ bu’u LN

Power module has to start autonomously when PPB is applied but can be op’nonoll;z-swﬁcihe’d ON/@W usmg
external HPC in some specific configuration (eg: ICU). =Ny =

s
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ADHA-4-EO - Summary

- ADHA HOT-BUTTONS

. Short term development timeline:
“@. TRL-4 by 2023
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