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ÇÇ Innovative ñMULTICOREò Platform for the ñMULTICOREò Platform for the 
ñDigital/Analogò SOC/ASIC design

ÇÇParameters and architecture of the MCFlight Parameters and architecture of the MCFlight 
Chipset Chipset for the SpaceWire based distributed 
aerospace systems

Ç The MCFlight examples for the application onThe MCFlight examples for the application on--
board system board system 

ÇConclusions 

International SpaceWire Conference 2007International SpaceWire Conference 2007 22



Some ELVEES Company speed factsSome ELVEES Company speed facts

Ç Fabless R&D microelectronics center ï

the leading Russian MultiCore SoC  and 

DSP chips developer;

ÇWas created  in  1990 as a part of major in USSR
space electronics  ñELASò Corp.

Ç In 1974 - the first in the USSR CMOS microprocessor, 
only  2 years after INTEL Corp.;

ÇMore than 400 developed chips; 6-9 months chips 
Design Flow,

Ç~207 employees with VLSI & embedded systems 
experiences: average age ï~ 37 years 

ÇHQ - Moscow, Zelenograd district (ñRussian Silicon 
Valleyò), ELVEESôs departments  in USA and Israel
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ELVEES marketELVEES market segmentssegments

Embedded, 

security

systems

Application specific 

chipsets for:

ÇIP-Camera & Image 

Processing;

ÇFusion Sensors;

ÇTelecommunications; 

ÇCommercial space

ELVEES proprietary

SOC Platform ñMULTICOREò



World class ELVEESôs proprietary ñMULTICOREò 

platform for programmable SOC/ASIC design

World class ELVEESôs proprietary ñMULTICOREò 

platform for programmable SOC/ASIC design

Applications

Algorithms
SOC

DESIGN

TECHNOLOGYSoftware Tools

Application

Software

Architecture

IP-CORES 
LIBRARY 

6-9 MONTHLY design 
flow

 

SOFT
HARD

Chips examples
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ñMULTICOREò hard & soft ñsilver/goldò 

IP-Cores Library groups for 250-130nm

Programmable/ 

Innovative/

SDR ñMultiFlex-xxò
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Programmable/ 

Innovative/

ñMACField-xxò

Programmable/

ñRISCore-xxò

Programmable/ 

Innovative/

ñELcore-xxò

250 nm CMOS RH micro LIB



ELVEESôs Customers > 80 Russian  firms in ELVEESôs Customers > 80 Russian  firms in 

semiconductor and technology area  apply  the semiconductor and technology area  apply  the 

testing/verification and create thousands program lines for testing/verification and create thousands program lines for 

the MULTICORE platformthe MULTICORE platform

PLUS 29 Russian Universities PLUS 29 Russian Universities -- ELVEESôs ELVEESôs 

partners Training programs on the partners Training programs on the 

ñMULTICOREò Tools  base ñMULTICOREò Tools  base 



ELVEESôs  ñMULTICOREò  platform   ELVEESôs  ñMULTICOREò  platform   

the general the general conceptionconception

ELVEESôs  ñMULTICOREò  platform   ELVEESôs  ñMULTICOREò  platform   

the general the general conceptionconception
ÇProgrammability:
V very short program code ( in the 8-10 time (vs. ADI and TI DSP Chips);

V powerful module SW/HW Tools (MCStudioÊ);

V 4 groups programmable IP-Cores;

ÇScalability and  flexibility at the levels of:
VV IPIP--cores cores -- SIMD/MIMD/ pipeline/ superscalar IP -cores extensions;

VV chips chips -- multiple processors on thesingle silicon (nRISC + kDSP+ l SDR-cores+ 

m Reconfiguration-cores);

VV systemssystems:  :  multidimensional systems configurations on the base SpaceWire and 

Serial Rapid IO standards (as RIO Trade Ass. Member);

ÇCommercial CMOS technologies( for analog, RF for analog, RF -- microcircuits microcircuits 

and radiation tolerant chips)and radiation tolerant chips);;

ÇProprietary ñGoldò and  ñSilverò IP-cores Library SOC 

integration in Chips and World level of IC characteristics(Hundreds GOPs, Hundreds GOPs, 

Tens GFLOPs)Tens GFLOPs)
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Achievements on the SpaceWire Achievements on the SpaceWire 

technology development in Russiatechnology development in Russia

ÇÇCreation of the complete IC chipset MCFlight Ê Creation of the complete IC chipset MCFlight Ê 
and SpaceWire Controllers IP and SpaceWire Controllers IP -- cores libraries cores libraries 
(ELVEES RnD, MiT) on basis SpaceWire and (ELVEES RnD, MiT) on basis SpaceWire and 
Russian platform ʄULTICORE;Russian platform ʄULTICORE;

ÇÇThe Signals Images processing units and The Signals Images processing units and 
application software development for space application software development for space 
applications on the MCFlight Ê basis (RnD firm applications on the MCFlight Ê basis (RnD firm 
ñSubmicronò, ñSubmicronò, Institute Of Space Research, Russian 
Academy of Scienceand others Russian equipment and others Russian equipment 
developers).developers).

ÇÇThe MCFlight based  software development on the The MCFlight based  software development on the 
base OS Linux (ELVEES RnD, MiT)base OS Linux (ELVEES RnD, MiT)



MC-24R, 
Dual Cores 

(RISC+DSP)         

DSP-mP,

600 MFLOP/s

MCB-01,
4 -channel 

Space Wire/ 

PCI  adapter

MCK -01,
16-channel 

Space Wire 

Router with 

build-in 32b 

CPU

MCT-01,
Remote 

controller

120 MHz,

64-bit FPU

RAM ïR,
SRAM 4 Mb

(512W*8b),

15ns
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ñMCFlightÊò - the 1-st MULTICORE platform based 

radiation tolerant chipset   with Space Wire Links  

(ELVEES RnD, MiT) 



MC-24R ï600GFLOPs 

dual cores RadHard DSP-microprocessor 

with SpaceWire Links
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ʄʉ-24R Rad Hard by Design layout

Ç250nm, 6 metalas

ÇñRad Hard by 

Designò on the base of 

the special micro 

libraries , special 

architectural and 

topological decisions

Ç12 x12mm*mm


