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Evaluation of a Multiprocessor Emulation System
by the Application of L arge-scale FPGA
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In this research, we developed a multiprocessor emulation system by the application of
large-scale FPGA. This system readlizes very high-speed emulation and high flexibility, since

processors and network routers are implemented in

asingle FPGA chip. Furthermore, various PE

structures can be implemented with the individual memory buses, and the system performance at
multiprocessor emulation is enhanced with the high-speed differential 1/0 buses. In this paper, we
describe the evaluation results on each component of the emulation system.
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2 FPGA ( P-Device)
REX REX 2 FPGA
C-Device Xilinx ~ XCV300E
C-Device
2.1 REX ROM
REX 1
PC FPGA C-Device PC
4 IEEE1394 I/F (400M bps)
2 RS232CI/IF 2 I/F
2 M-Link 1 2 P-Device
S-Link P-Device Xilinx ~ XCV2000E
P-Device
4 SSRAM
2 SDRAM
P-Device C-Device
REX C-Link
PC |IEEE1394 P-Device M-Link  SLink 2
I/F PC M-Link
I/F FPGA
FPGA PE
1 REX
I/F IEEE13941/F C C-Device M SSRAM and SDRAM P P-Device M-Link

S-Link
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1 REX

Specification Per Chip or Module System Total
P-Device Number of Chips 16 chips (2 chipsx 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 110 804 pins
C-Device Number of Chips 8 chips (1 chipx 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 110 312 pins
SSRAM Number of Chips 64 chips (8 chipsx 8 boards)
(Flow-Though, ZBT) Memory Capacity 576K bytes 36M bytes
Word Width 36 bits
Maximum Clock Frequency 100 MHz
SDRAM Number of Modules 32 modules (4 modulesx 8 boards)
(144-pin SO-DIMM) Memory Capacity 128M bytes 4G bytes (Upgradable)
Word Width 64 bits
Maximum Clock Frequency 100 MHz
S-Link
S-Link 1 200MHz
1 P-Device 4 S-Link
2
S-Link C-Device
LVPECL 1 8
16 4 1
1 21
3
8MHz 3
2
8MHz
C-Device P-Device C-Device DLL (Delay Locked Loop)
|EEE1394 I/F SDRAM SSRAM SSRAM M-Link S-Link
3 ports 64 bitx 16M words 36 bitx 128K words 36 bitx 128K words LVTTL 74 bits LVPECL 21 pairs
|
|EEE1394 S-Link
Physical Layer oLk P-Device LVPECL 21 pairs
| LVTTL 32 bits (XCV20008)
IEEE1394 2.5M gates SLink
Link Layer LVPECL 21 pairs

RS232C I/F

Configuration ROM

JTAG Port

2 REX
C-Device

C-Device

64 bitx 16M words

SDRAM

36 bitx 128K words

SSRAM

SSRAM
36 bitx 128K words

(XCV300E)

0.4M gates

64 bitx 16M words

SDRAM

36 bitx 128K words

SSRAM

SSRAM
36 bitx 128K words

M-Link
LVTTL 74 bits

S-Link
LVPECL 21 pai

S-Link
LVPECL 21 pai

)

SLink

- P-Device LVPECL 21 pairs
CLink (XCV2000E)
LVTTL 32 bits

2.5M gates SLink

LVPECL 21 pairs
[

SDRAM SSRAM SSRAM M-Link SLink
64 bitx 16M words 36 bitx 128K words 36 bitx 128K words LVTTL 74 bits LVPECL 21 pairs
FPGA P-Device FPGA SSRAM SRAM

DRAM M-Link S-Link
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Memory / Port Maximum Clock Frequency

SSRAM 100MHz
SDRAM 100MHz

M-Link (LVTTL) 110MHz

S-Link (LVPECL) 104MHz (DDR 208MHz)

COE
1) ’ il ’ ’
“
1
EMC-Y

JSPP’' 92, pp. 329-336, 1992.

2) Y. Kodama, Y. Koumura, M. Sato, H. Sakane, S.
Sakai, and Y. Yamaguchi, “EMC-Y: Parall€
Processing Element Optimizing Communication
and Computation,” ICS 93, pp. 167-174, 1993.

3) , : : :
! FPGA
99-ARC-134, pp. 49-53, 1999.

4) , : : :
“MIPS
FPGA

, 2000-ARC-139, pp. 151-156, 2000.
5) , : : :
, FPGA

2001-ARC-142, pp. 7-12, 2001.

6) 1 1 1 )
" FPGA

” JSPP2001, ,

Number of Processors

5 P-Device

pp. 79-80, 2001.

0 300


研究会Temp
－30－




