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Porting of M32R, the soft-macro processor,

to REX, the multiprocessor experimental platform
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Abstract M32R soft-macro processor was ported to REX multiprocessor experimental platform. Linux is running on it.

IEEE1394 is used to load the circuit (M32R) and Linux OS.
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B 1 REX VAT ADEEER.
I/F : IEEE1394 I/F, C : C-Device,
— L NHERE, S-Link : E ¥ 2 — LR,

REX ¥ A7 L

REX VAT LDO2EEREE HWRT. RV AT
LAXEIEAD PC & FPGA W EBARE, & K
ENB. EBAKIZIODEV 22—V THREN, 4
DEL2— AT 2KOF— F2@L2bETHREN
TW3. EVa—VERET S 280K — FiZ M-Link
LEINTEARIZE > THFEENRS. 72, S-Link &
EINTERVREE, EV2—VEERSYr—T %
FLTWS. ThoDyr—7NiE, =Iab—Vvav
DORBLBRB-ALF oy DXy b —7 bR
PEADETEEHZDZLBFARETHS. M, REX
VAT AR, EVa—NEOHEBOE—ERTOER
LATRERRHF Lo TS,

HIBE PC & EBAK & OHEERICIZIEEEL394 8%
DUF BEREATVS. HHMAPCHLIE, Z0OIF
*BLT, ZBEDFPGAD Y 7 4 X2 b—a v,
FPGA LIZE(SHE PE ~DT/ s 5 L0&E%ELT
— A DEFEL, BEBLOTu /T AOETHEAEN
Tbhs.

A — F_E®D Cix C-Device, M i A E U (SSRAM &
SDRAM), P i P-Device #, ThETRLEXLTWVD. =

M : SSRAM and SDRAM, P : P-Device,

M-Link : £V =

NoWCELTIRKECTHELIBRATS.
REX R—F

REX R— FO#E®K 21, REX A — FEDOFE
HWRMMmEETER AT, REXR— FIZix, A—
K& E DI H%4T 5 FPGA (B d C-Device) &, 7u
EoYFRRy NI —IN—F R EETDHED 2 DD
FPGA (Rt @ P-Device)®, 2 D FPGA B##H s h
TW5:

C-Device (2% Xilinx @ XCV300E BEA I TW
%. C-Device i, EWROBRABERICAR—FIZHERKSH
ROMIckoTarvrza¥ab—varPiTbh,
R— FLEOHMEITH. £/, C-Device (Z ix i A
PC & D&E % 1T 5 % @ IEEE1394 I/F (400M bps) &, %
WWAR—=FROTF NNy F7OBICER IS RS232CI/FD 2
BEOUFPRAEINATNS.

1 DR — FiTiX 2 5 ®D P-Device B#FEFH I L TV
% . P-Device 2 i% Xilinx ® XCV2000E 23 EA & TH
Y, % % O P-Device IZ1%, FWXF vy vy vraAEYLEL
THERAEND 4 ZMD SSRAM &, AL 2AEY L L
THERBEND 2D SDRAMBPERINTNS. &4
@ P-Device & C-Device D 1%, C-Link & FE{EH 5 X

£ 1 REXA— FOXEHRRME L HET
Specification Per Chip or Module System Total
P-Device ‘Number of Chips 16 chips (2 chips X 8 boards)
(XCV2000E) Logic + Memory Capacity 2.5M gates 40M gates
Logic Capacity 0.5M gates 8M gates
‘Memory Capacity 640K bits 10M bits
User VO 804 pins
C-Device Number of Chips 8 chips (1 chip X 8 boards)
(XCV300E) Logic + Memory Capacity 0.4M gates 3.2M gates
Logic Capacity 0.08M gates 0.6M gates
Memory Capacity 128K bits 1M bits
User VO 312 pins
SSRAM Number of Chips 64 chips (8 chips X 8 boards)
(Flow-Though, ZBT) Memory Capacity 576K bytes 36M bytcs
Word Width 36 bits.
Maximum Clock Fﬁuﬁmx 100 MHz
SDRAM Number of Modules 32 modulcs (4 modules X 8 boards)
(144-pin SO-DIMM) Memory Capacity 128M bytes 4G bytes (Upgradable)
Word Width 64 bits
Maximum Clock Frel 100 MHz




TEEE1394 I'F SDRAM SSRAM SSRAM M-Link S-Link
3 ports 64 bit X 16M words 36 bit X 128K words 36 bit X 128K words LVTTL 74 bits LVPECL 21 pairs
[
IEEE1394 S-Link
Physical Layer P-Device LVPECL 21 pairs
‘——@ e
. 2.5M gates

IEEE1394
Link Layer

S-Link
LVPECL 21 pairs

S-Link
LVPECL 21 pairs

SDRAM
C-Device 64 bit X 16M words
RS232CIF (XCV300E)
0.4M gates

SDRAM
64 bit X 16M words

SSRAM SSRAM
36 bit X 128K words 36 bit X 128K words
M-Link
LVTTL 74 bits
SSRAM SSRAM
36 bit X 128K words

S-Link
36 bit X 128K words LVPECL 21 pairs

Configuration ROM

S-Link
LVPECL 21 pairs

P-Device

C-Link
. LVTTL 32 bits

JTAG Port

(XCV2000E)

2.5M gates

S-Link
LVPECL 21 pairs
I

SDRAM
64 bit X 16M words

SSRAM
36 bit X 128K words

SSRAM
36 bit X 128K words

M-Link S-Link
LVTTL 74 bits LVPECL 21 pairs

S

2 REXA—FAHO7o v 7K.

C-Device : #il#l F§ FPGA-5 /A R, P-Device: 7 ¥ v % H FPGA 7 /314 X, SSRAM : [@#] SRAM,
SDRAM : [F#] DRAM, M-Link : €Y 2 — A PSSR, S-Link : ¥ a2 — LEEE X,

ATHEHEINLTWS.

¥ 7=, P-Device (2% M-Link & S-Link @ 2 D
BEFR—FVPHAEENATWVWS. M-Link ik, EJa2—1
NTAV—TROX Y b — 7 2R TB50RER—
T, WEMBENATRERE L>TWS. S-Link ixE
2= NVHEESF—TNTESHBDFR—FTH 5. S-Link
TE—FEDEER—FTHB5, 1 DD P-Device IZ
B2 25400S8-Linkix, TR 2E—FToORMEAH
BERALAHNERICR>TWS. S-LinkDEE7+—~
vy MCIXZBESHRBK O LVPECL AL THY, 1
DOR— ML, EF@E 16T, #Em47, ray
JIRT THBREIN, A TIOEBEST 2.

3. M32R D%

M32R X, VI ¥ RFT 27/ n VOB%E LHAiAKS
AREy ko yThHY, EHEEE, »—Fv,
FUHARECHAVWORATWS. #%E YT SDRAM,
FPUREHLTBLF MMUZANEL TWA.0S I,
Linux, pI-TRON (T-engine 77 v b 7+ — L F)R &
BEETS.

SEER LKLY 7 b~ 28X Chaos F v 7 (M32R-1I
77 IV CPU[2]) THB. Chaos F v 7 & iEAFH X
TI7/uhbREFRINTVWD 320itRISC > IV F
vy FwA /A Ea—FTHB. M32RIl 773V
CPU a7 % 2BHEHLTKY, iz 256k A + D
RAM, BXT'SDRAM 22> ha—S5REYALa L k
B—F, SAFTrrovarif<iREoRDEE
ZEL1LFy7IEBMLELOTHS.

Chaos ¥ v 7D #mBE KL VDEC ICBWTHE /B

REMTHDZ L EMICTY —CTABESA TS
[3]1. EI¥&IE Verilog-HDL IZ &k » TERBEN THB Y BF
K-HEOEF—Fy Ve RBEARDVAT LAV F v
DY Ialb—varBLORFPGA Lizwv 7L
TEDFHMMETAVDORIENTEEL > T3S,

OS DY R—FbITHONTEY Linux BBETS. £
7= x86 % Debian & D 7 1 X =2 > s34 5 %2 Chaos L CTH)
fE3 2 GCC,GAS R EDBFELTRY FIANEHkE
TOEBOT IV r—va  EEOBELE VSO H
5.7y YdDHEMRYTAEAL LR EIZHDOWNT
X413 8.)
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NEXFRTFT 702, Y7 baT7oFER—F
Mappi (13) #FELTEY Z DL TOH Linux DEHE
RELZREL TWE. 5 E OB Tid, REX £ T Mappi
OBRE*BRTHZL T, Z0 Linux OBEREL £
DEFEFATHZEELE.

REX & Mappi D ERHEERIL/OA Y F T2 — X T
HY, Mappi R Y TNIFERTLUAIFREENREN,
FPGA~D7n s F hDu— KL, SDI (AEEKRE X
ABRBIF) #FEBBLTOMIR LD IO IZE->TWS
DIxtL, REX TIRINLDA v ZF Tz — AN
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HALTHYVINTLinx D7 — heFxy hU—2 &l HEIK)
TT7ANYAT LEES ZEBAETH . REX
THEA—HH— BBV D, Linux ®7— bk
IEEEI394 THKAL, 77 A4V AT AIXTRAMT 4 R
&% MAWBZ &L L7 (REX X, IEEE1394 O, &
ELUTAY L K= N ESHEB-THY, Thb%
FIALCXy by — s BgE XA 52 & bE).

PUFiEYZ7ha7or—Fd»b Linuk BEETOF

& -

1. FPFGA~M32RY 7 ha7r—F (1394 /H)

2. RAM~T7—rm—4& ¢ Linux ¥ —F)VA A=Y
(RAMF 4 R4 A=) oa—F (1394 4§A/A)

3. (139475 MR2R 272 E)M32R A7 — b —
FaHEAHL, 7—bo—F 2N RAM 7 4 X7 .
PHA—FNEHESHEL Linux 2 EBHIHB. ¥ 4 REX I M32R % ## L Linux 2 8 {F

4 . M32R {4 60)/)7/%]"»— RERFLAR— i :
b > A F13 1IEEE1394 (ZEI fF

J32R evaluation board 'Mappi’ boot loader vl. 0
i yr:ght 2002, Mitsubishi | Electrx: Corp.
fA ts Reserved,

42. N—FU=T ROV 7 NI =T DEHE
REX % mappi i/ v # 7 = — AICADbEBHLZOUTF

DOEBERL TS T7 LORE, FELEIToK. vermanzaéhﬂtr (rootlocalhost. ocald onin) (goc version 3, 0 a320-200

301 3, (. 2dst Debian ))WSatAugZBlB(ﬁlOJSTZOOS
trd:start [882a0000] : 638&88&0000] » s1ze[00800000]
node 0 totalpages:

° 7’m‘z/#:z7’ﬂw>/(/a7m—x@%ga _-m§0§ 16355 pages.
% (Verilog # 700 47) . e e Sine: consolestty, 115200m8x
o PCHT—LEATE ST AMEE (bootc # 200 oy s
) ! amﬁsew o availoble (1336k Kernel code, 10476k reserved, 62 data, 6

o MIRRMPTHEL 77— b —FFHEL (main.c)

1 Dentry table entries: 8192 (order: 4,
[Inode cache hash table entries: 409% Eorder 3, 32768 bytes)
{fount-cache hash table e:‘t[.rt;cs 102 (order: 1, 8192 bgtes)

i mm%ﬁiagl:mrm 1&384 (order 4 mb }
B4 &®5E REX OBEOHKT & Linux 7 — b O® R
DRIV —ray hThd. BEDLISRXy RD Salizi 0 e

—JEFEELTVRVED Lmux@?’*-HilRAMdlsk

TiToTW35B.

sion 1,0, (C) 1999, 2000 Axis Commumications AB L
FFS2 version 2.1, (C) 2001 Red Hat, Inc., designed by Axis Commmications AR,
- colour frame buffer device 80x30

ur frape buffer device 80:30

Unix98 ptys configured
dmve&\{tgrggn 6.06¢ (2001-07 08) with no serial options enzbled

ws Ox
1lttyS01 at (x02f8 Fﬂ =3 Js a 16450
tty502 at (x(3e8 (irq = 4) is a 16450
iR @&gl\m Jmtm].lzed 16 RAM disks of 8192K size 1024 blocksize

5 ed (max 8 devices)
Kernel Card Services 3, 1,22
ons: = none
it tialized,
- initialized.
] evfs mmster(t )Loo%uld not append to parent, err: -17
! Uy
. ime,
[TP- routing cache hash table of 512 blx:kcLe, 4y
(P: Hash tables corfigured (established 4096 bind 8192)
+ Unix domain sockets 1, O/S!‘!Pforl.lmxtm 0.
no socket drivers loaded!

1 RATDISKS extz,fursyswn fourd at block 0 X
] EWEK:‘m'u'd 4000 b8m192k 1 disk] into ram disk... done.
reeing initrd memory: 819

UFS: Mounted oot (ext2 filesystem).

Mounted devfs on /dev

| |Freeing unused kernel memory: 68k freed

L- ial congole detected. Disabling vmual temma]s.
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REX @ IEEE1394 TOH##IXF# T Linux X H EiF
ETCOBERM S KIBICEM SN . Mappi X, A
METIELNBEVIYTALAATLLAOR—- F2E
HLTEBY EHIIZ, SDIZ—FKZXay b= PCl104 D=2
X7 ZLEELTHY, BEREVEAMBORERREIC
HERTHSB. ZhiCx L REX L, EH KR — FOERIC
FTHILREVTAF Ty PR KBARRREEOR
SEFMABRICE L TWA. BIE, REXOHBEEL E#EL
KiFlomEX#7-LUTFD REX2 & PC ICHARERIE
A—FELTHAWSPCIXR—FO2BEOR—FD
BENMIZERETLCNS. §BEIINDDOR—F~D
M32R OBHEEZITH> TETHD.

REX2

FPGA: Xilinx XC2VP70~ 125

Logic Cell: 74,448~125,136

Block memory: 5,904~ 10,008 Kbits

Network Port: Rocket 1/0, 10 ports

Network Performance (1 port): 2~3.125 Gbps, bi-directional
Network Performance (Total): 20~31.25 Gbps, bi-directional
Memory (DRAM): DDR SODIMM, 2 modules, up to 2 GB
Memory (SRAM): DDR2, 16 GB

Bus: IEEE1394, 400Mbps, 3 ports

PCI-X Board

FPGA: Xilinx XC2VP20~50

Logic Cell: 20,880~53,136 cells

Block Memory: 1,584~4.176 Kbits

Network Port: Rocket 1/0, 8 ports

Network Performance (1 port): 2~3.125 Gbps, bi-directional

Network Performance (Total): 16~25 Gbps, bi-directional
Memory (DRAM): DDR SODIMM, 2 modules, up to 2 GB
Bus: PCI-X 133MHz, 8.533 Gbps

K 7PCI-X & — FfEFARE

X 8 REX2

HWEE
AMEEZITTHICHTE-T, MI2R Y7 haT k
P mappi 2BE L TCTFEoAXYF XTI 7 aPDB
FEOERICERHELET.

X W
[1] Kodama, et. Al.,;"REX: A Reconfigurable
Experimental System for Evaluating Parallel
Computer Systems”, IEICE Transaction Inf &Syt.,
Vol.E86-D, No.10 Oct. 2003.
[21 (&) »FEHARFr7aP, ITM32R 773V

http://www.renesas.com/jpn/products/mpumcu/32bit/
m32r/index. htm]

3] (BR) FXHRF27 /)Y, IM32RY 7 a7
BT A

http://www.vdec.u-tokyo.ac.jp/CHIP/M32R/M32R.h

tml
[4] BB, A, FH, “MARY TNV EAL LTty
P+ BIFEE”, RTP2003 (CPSY)T i,


研究会Temp 
 


