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HICDS DCU Core HW

Architecture of the Processor and Reconfiguration Functions.
Microprocessor based on the high performance

LEON-2 Fault Tolerant (FT) Computer.

The Processor, all the relevant functions and interfaces are
integrated into a single System-on-Chip.

The Reconfiguration Function includes all the hardware for internal
and external alarms monitoring, execution of ths associated recovery

procedures and the “protected resources”.
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HICDS-Processor Module

Processor Module

Four SpaceWire channels provides communication with

2 TMTC and 2 RM Modules

AHB/APB BRIDGE

LVDS

MAP
 I/Fs

OSCILLATOR

MAP3 FROM
NOM. TC DEC.

MAP3 FROM
RED. TC DEC.

RM
_O

BT
C

RM
_R

TC
1

R
M

_R
TC

2

R
M

_P
PS

PLL

DIVIDERS

PCI BUS  PCI 
CORE

AHB
to PCI
BRIDGE

TIMERS &
GPIO PORT

INTERRUPT
CONTROLLER

HEARTBEAT
CIRCUIT

AHB INTERFACE

LEON SPARC V8
 INTEGER UNIT

I-CACHE D-CACHE

DEBUG
SERIAL
 LINK

        AHB
CONTROLLER 

AMBA AHB

    MEMORY
CONTROLLER

    Memory
Configuration
   Registers

RAM
EEPROM PROM

  (or FLASH)

TM
TC

_I
N

T

AMBA APB

AHB_CLOCK 33MHz PCI CLOCK

PWR-ON RESET
   CIRCUITRY

 SPACEW IRE
    LINKS

1
2

HEARTBEAT
   PULSE

 SPACEWIRE
      LINK 
    CLOCK

   TO/FROM
RM SECTIONS

LOGICAL
   "OR"

RM_RESET (FROM RM)
PWR-ON RESET

PM OVERALL RESET

EX
T_

IN
T(

15
:0

)

In
te

rn
al

 
IN

TE
R

R
.

R
M

_E
RR

SLAS RAM RM

CAN  CORECAN 
Transceiver

CAN BUS B.

CAN BUS A.

4 UART

=  INSIDE FPGA

=  OUTSIDE FPGA

STC RM

LVDS SPACEWIRE
    LINKS

1
2

   TO/FROM
TM SECTIONS

SLAS RAM TM

STC TM
PCI Arbiter

R
M

_P
M

_W
A

KE
_U

P

DSU

HICDS - Reconfiguration Module

Reconfiguration Module

  Two SpaceWire channels provides communication with
  Local and Partner PM Modules.
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GAIA PDHU

     The PDHU includes the following modules:
•Supervisor module

•Self Redundant SpaceWire Switching Matrix
•DC/DC converter

•Data Compressor module
•SSMM (3 +1 Memory modules).
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GAIA PDHU - Supervisor Module
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GAIA PDHS

Payload Data Handling Unit (PDHU) as part of the GAIA Payload
Data Handling System (PDHS).

The PDHU commands and controls the complete PDHS, the
ASTRO-Instrument, and the SPECTRO-Instrument including the

Radial Velocity Spectrometer.
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GAIA PDHU- Supervisor SpaceWire I/F

•Sustains 4 simultaneous SpaceWire DS-links, concurrently
shared among up to 2^16 data flows (in each direction).
•All its functions can be locally (Supervisor) or remotely

controlled (MM).
•Allows to remotely control file operations like: “load a file”,

“save a file” and “move a file”.
•Allows to remotely program MAT and its internal registers.

•SSMM (3 +1 Memory modules).
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*4 fully independent MMs.
*Enhanced, nom. and degraded mode operations:

1 configuration with 4 routers active (enhanced).
4 configurations with 3 routers active (enhanced).

4 of 6 configurations with 2 routers active.
*Routing is improved using logical addressing and group
adaptive routing thanks to internal alternative  circular path.
The overall network throughput can be concentrated to/from

one MM only.
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GAIA PDHU- Memory Module

With a proper SpaceWire I/F, the MM behaves as an
independent and remotely controllable SpaceWire terminal.
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