“ISWS”, International SpaceWire Seminar 2003 - November 4-5, 2003, ESTEC Noordwijk, The Netherlands

Laben Current Application
of SpaceWire Technology

L. Foglia!, G. Aranci', M. De Meo!

I Laben S.p.A.- a Finmeccanica Company - 20090 Vimodrone (Milano), Italy
S.S. Padana Superiore 290

-

HICDS-Processor Module HICDS DCU Core HW HICDS - Reconfiguration Module

PM_RESET TO CPDU

FROM PARTNER RM
CPDU L

LINK WITH PARTN
RECONFIGURATION (MP

=)
@) s =
LEON SPARC V8 OSCILLATOR = i z ) 4
DSU INTEGER UNIT |:| = INSDEFPGA _—" HP Comman = 5 () DY TR PACKET VF
J, oy %/lchR) SV 33V g E E omN&R  (to N&R L5y 45V ALARMS FAILLIEI]:,[ESD SWITCH-OVER
|:| = OUTSIDE FPGA sﬁ’“;‘ysifcﬁy E E TMAC)  TMAO) local Parner —/~——> SURVEILLANCE RECOVERY MANAGEMENT
PLL AL A e A N | cI R A | | o T 16
|
I-CACHE D-CACHE ‘ }
AHB \L ; PROCESSOR MODULE N Switch-over ‘ SEQUENCER
CONTROLLER AHB_CLOCK DIVIDERS 33MHz PCI CLOCK gﬁZZin(ii \ PM/RM Links between partners SpaceWire Management — PROM
AHB INTERFACE \L ssor, o PM/RM Local Link Interface RECONFIGURATION | |
SPACEWIRE [ ‘ che, Memory i MODULE |
DEBUG LINK AHB PCI PCIBUS 1 ontroller AMBA AHB : Vi OBT —> S ps MAP3 FROM To
AMBA AHB and memories Spw Transf. Master L— OBT EXT TRIGGER L DIRECT DOWNLINK V/F ~ |——>
< 5| SERAL CLOCK to PCI CORE ; | Controller | NOM. TC DEC. MAP CONFIGURATION
LINK BRIDGE \ | Time Strobe from TMTC (N&R) > PARAMETERS RM_RESET (PACKET WIRE) RAM
1 HEARTBEAT PULSE
2 HEARTBEAT ) : I/FS CONTROL ——> : MEMORY
PCI Core g PORT L AHB/APB L ‘ SAFEGUARD EDAC 2416 16 Bit (512KW)
L TO/FROM : E y = o 1 E— HOGIC R : MEMORY SEC/DED | data Bus
MAP3 FROM
MEMORY Memory PCI Arbiter SLAS RAM TM SPACEWI‘ E1 T™ SECTIONS ‘ 4 TC2 INT Dircct ! 4 TMIP clljet I T CONTROL -
PPS INT . ) o lodal/partner * *
CONTROLLER Configuration O——— HiNKS ? 2 LVDS 2 S Downlink I/F , | TMAC (Pkt Wire) LOGIC AHB I/F check Bus EEPROM
Registers i AHB/APB g RM_INT's (OBTC & ERROR) o MEMORY
\b Bridge E :;;fcgumd OSCILLATOR (128KW)
STC RM TO/FROM PM_RESET Surveillance ikl
RM SECTIONS = “ AHB/APB BRIDGE
SLAS RAM RM SPACEW IRE, - and
| LINKS 2 LVDS Recovery < 18 x Exflernal Alarms
T ‘ PM_CONFIG FLAGS o ) OBIC INT < AMBA AHB
HEARTBEAT . ‘
RAM EEPROM PROM PULSE 4 External UARTS, PACKET MA‘P VE OIZPT&(?YS“ WIEIL_IRAT - Se=—— OBT
(or FLASH) AHB/APB BRIDGE HEARTBEAT | "2 Timers & 1O ports, VF &CP - - RTC2 INT ~ <———
CIRCUIT Interrupt Controllers 1(’0'.]}1 ! MAP from PPS_INT <— (CCSDS ( | C) AHB MASTER
— CAN o8I Par. TC Dec. ATTACHED
: ‘ ' SYNC —>
L AMBA APB : VF PMEEPROM WRITE ENABLE MARKER .
CAN CAN CORE ‘ ‘ SacerI'e CODECS
= . 4UART K——> e N e
fansceiver PM OVERALL RESET iﬁ \} \ N
4x UART  Test CPDU Macket CPDU packet | M Config.
Interf: - li to local CPDU
e MAP3 FROM TIMERS & LOGICAL PWR-ON RESET R L ER A R nterface x-couplinX_ o loca
i NOM. TC DEC. GPIO PORT OR CIRCUITRY
— | wmap B
IFs PWR-ON RESET AN\s s
MAP3 FROM RM_RESET (FROM RM) TE é& 2|5 (8p |8 Bl e TO/FROM
RED. TC DEC. e Ep | £5 | O B2 (8 |G| E TO/FROM
- £z EVL“' E ; o ; E' 2z h ° h P d R ) F ° NOMINAL PM REDUNDANT PM
X
ez g &g Architecture of the Processor an econfiguration runctfions.
w

Microprocessor based on the high performance

Processor Module -
LEON-2 Fault Tolerant (FT) Computer. Reconfiguration Module

Four SpaceWire channels provides communication with The Processor, all the relevant functions and interfaces are
: di ole S Chi Two SpaceWire channels provides communication with
2 TMTC and 2 RM Modules integrated into a single System-on-Chip. Local and Partner PM Modules.

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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The PDHU includes the following modules: FRB HEBO01 REAR CONNEGTORS FRONT CONNECTORs

Payload Data Handling Unit (PDHU) as part of the GAIA Payload *Supervisor module
Data Handling System (PDHS). *Self Redundant SpaceWire Switching Matrix

The PDHU commands and controls the complete PDHS, the «DC/DC converter
ASTRO-Instrument, and the SPECTRO-Instrument including the

. ) *Data Compressor module
Radial Velocity Spectrometer.

*SSMM (3 +1 Memory modules).

GAIA PDHU- SpaceWire Switching Matrix GAIA PDHU- Memory Module GAIA PDHU- Supervisor SpaceWire I/F
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*Enhanced, nom. and degraded mode operations: . : controlled (MM).
1 configuration with 4 routers active (enhanced). With a proper SpaceWire I/F, the MM behaves as an
4 configurations with 3 routers active (enhanced). independent and remotely controllable SpaceWire terminal
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*Routing is improved using logical addressing and group *Allows to remotely program MAT and its internal registers.
adaptive routing thanks to internal alternative circular path. SSMM (3 +1 Memory modules).
The overall network throughput can be concentrated to/from
one MM only.

*Allows to remotely control file operations like: “load a file”,
“save a file” and “move a file”.



