VLIW Processor Core for System on a Chip (SOC)
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Abstract

The System on a Chip (SOC) for future digital consumer products will change from the Application
Specific Integrated Circuit (ASIC) system (in which processing is mainly performed by hardware) to
the programmable platform system (in which application programs are executed on a processor core).
The processor core for programmable platforms must satisfy various requirements, for example, a
high processing performance, small core size, and low power consumption. The FR-V architecture
was developed to satisfy all of these requirements at the same time. The FR-V uses the Very Long
Instruction Word (VLIW) architecture to efficiently execute media processing (e.g., image processing
and audio processing) in addition to general-purpose data processing and to achieve a low power
consumption and small core size. We developed the FR500 as the first implementation of the FR-V
architecture and achieved the expected performance. This paper describes the FR-V architecture.
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Fig.1-Superscalar and VLIW.

369



FR5007Aty4

4GS RIBEITVLW

REVFREBEHGS '
J7 nn
REVRFB/INNI S E
EEGS
AT TMEBEBRESS | % FR4007 O+t

26 S RIFFEITVLIW

0-20FR-VOOOOOOOODOO
Fig.2-FR-V architecture.

N saEnERsstor
AT MEBAGS bk

0o0ooooboobooooooDoobooboooooo
00000 bO0O0bOrFOOOOODOOObDOOOoOMO
00000000 DO00D0oO0oo0DoOoooOocpPud
oooooooooooooobooooobDoDooo
goooimboobOooooboobobobooobo
gooovuwoooooooooooobooooo
doooooocPUOODOODOOODOOODOOO
gooobdbobooobobouoobuoboboobooo
00000000000 00O00Oo80o04000O20
0o0o0ooooooooooooooo
oooboobo4000D00D0O0OO0OO0OUOODDbDODO
vLiwO Oooooooooooooooboooooo
ooo0Do0o0oooooDbO00o00ooFrFR-VOOOOO
O000OPacking Flag OO O O0OQoOooOooOooOO
0o0o0ooobooooooooDooboboooooo
goooooooo

e OO OO
OFR-VODOOODODODODODODODOODOOO-20000
0o0o0ooooooooooooooo

010 0000032000 00000o00oo1o
020 0O0D0OOO0ODOO0OO0DOO0OO0D00O0OMO

030 3200000000000000000F0
dbdl1lg0obOooocPuOOOODOOOORISCOOO
0o0o0ooDDODmM200300000000000oa
ooooooooooooooboooooooDooo
obobooboO20b0bD30boboobOobooboboag
oo0oooobooooooooDoobooboooooo
0000000000000 0000SIMDO Single
Instruction stream/Multiple Data streamO 00 0O O
goooo
O00D0O0OFRR-VOOOODODDODOOOODDODOOOO

370

ooooooobobo0o0obOo0obOo0bO0oonbdNon-
Exceptingd OO0 OD0OOOOOCOOODO2000000
goboooboooobooobooo

e [IFR-VODODOODO
ovLiwdOoDoDOoOOoOooooOoooooooooooo
goooobooooboooboobooboobooooono
oboooobuobOoboborRR-VOOODOODODODO
ooooooooooboooovuwooooooooo
gobooobooobooobooboobooboooon
o0ooobobooobbooooonbbOddNon-
ExceptingD 00000000 OOOODOOOOCOCOO
goboooboooooobooboobooboooono
goboooboooooobooboobooboooono
gbobooobooooboooboboobooboboooono
goboooboooooobooboobooboooono
goboooboooooobooboobooboooono
gbobooobooooboooboboobooboboooono
0000000000000 ONon-Exceptingd 00O
goboooboooooobooboobooboooono
gbobooobooooboooboboobooboboooono
gobooobooooooboobooboogo
goboooboooooobooboobooboooono
gbobooobooooboooboboobooboboooono
goboooboooooobooboobooboooono
goboooboooooobooboobooboooono
gbobooobooooboooboboobooboboooono
goboooboooooobooboobooboooono
goboooboooooobooboobooboooono
gobooobooooobboobobooobooo
goboooboooooobooboobooboooono
goooooog
gbobooobooooboooboboobooboboooono
ogooooooooobooobob0b0U00UbUOFRR-
viooooooooooooooooboboooooo
gbobooobooooboooboboobooboboooono
goboooboooooooobooboooo

FR5000 O O OO ®®

e 00O

OFR500OFR-VOOODOOOOODODOOOODODOO
OO00O00OFRSOOODODOOODOOD-30000FRS00
g400OvoLiwOOooooooooooooboooao
oodooz200oiotilcoooooooooon

FUJITSU.52, 4, (07,2001)



<«b| T/\Y — BHa—vb
L7 d=wvwhk e maJTvF
4Bk / B (T
T 128 | [RAT5 A= B0 R A
W il | om ALU
NI 4
v (il mul
2 Eub )
4 64E Y
# 9;- r|< - »| GR ] DIV
Euk I Toeor D $
113
<~ ﬁj- < ] FADD it | MALU
X | | [—||] - ud
N BN —{ld Fvul B - > Mmac
SZ1=whk FDIV MSFT
FE/I R ATAT
o »owsy INMATSAUT INMTSA4F
FEIBUR - AT AT B wh

0-30FR5000 0000
Fig.3-FR500 block diagram.
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