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Implimentation and Analysis of a Heterogeneous SMT Processor

KAZUHIRO YOSHIMURAL ! TAKASHI NAkADAT!
and YASUHIKO NAKASHIMAT!

‘We have proposed a heterogeneous SMT processor OROCHI that has two frontend pipelines
and a common backend pipeline to execute multiple instruction sets simultaneously. In the
development of OROCHI, we have evaluated our new ideas by a software simulation first,
and the processor realizability on FPGA. Now, we are evaluating the delay time on ASIC.
In this paper, we compare lineages and execution speeds of C source code and Verilog-HDL
source code of OROCHI from viewpoint of the simulatior. And we compare the chip area
and clock frequency of FPGA (Xilinx XC2V8000) and ASIC (0.25um) from viewpoint of the
realizability. We design the logic circuit with Verilog-HDL using memory macro for PHTs
(Pattern History Table) and first level caches. The result shows that there are no difference
in the tendency of a critical path expect for multipliers. And the chip area of OROCHI is
only 75% of a multi-core that has an ARM core and an FR-V core.
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ALU 429 1243 1665 2.2 — 2.6 29840 3.7 — 8.7
BRC 344 402 311 04 — 3.8 4012 0.5 — 1.6
OP1 1420 16751 6936 9.4 12 28.0 42878 5.4 102563 5.9
MEDIA 120 368 429 0.6 — 4.7 8528 1.1 — 2.8
Total 13539 57813 | 75383 100 32 — | 799936 100 274875 —
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FPGA 33MHz ASIC #l#7z L ASIC 80MHz
LUTs BRAM freq. Total freq. Total freq.
[%] (%]  [MHz] %] [MHz] [%] [MHz]
ARM =27 59384 — 22 — 35.1 813666 — 99.9 693478 — 83.5
FR-V =27 52610 — 22 — 35.1 645685 — 100.8 578637 — 83.5
= 111994 100 44 100 — 1459351 100 — 1272115 100 —
OROCHI 77969 70 32 73 34.7 1115885 76 98.7 960331 75 82.9
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Fa—k o OROCHI DF#EH>HLDTHY,
— &R 7Z2 ARM 27 FR-V 2 7 ORIKBREN
Ly REWLOTHIIE, OROCHI OBBEILIX S
INEWEE LD, FPGA Tlit, OROCHI iZn vy
7T 70%, F®vvi 2T 73%DEKEHE, 34.7MHz
OEMERKR A ZERL TWA

OROCHI 1% 2.2 @i TR ~<7= X 512 ASIC # F—
AR —RKENLTFPGA IZBfT o 7ay 7k
FPGA MO (4 270 5. BEREEEIT 66MHz
LR, 20%D~— YU EERE L CGREBARRITEER
B# % 80MHz IZFRELTW5. HmBAREREL%E3
@ ASIC 80MHz iZ/~%. OROCHI ®[RIFEHE L~
NFa7Faydo 15%E25. -, BEARK
L 82.9MHz ZERK L, #A I FHIREHEZLT
5.

5 £ & &

BfEm4S SMT 7 nt¥v¥ OROCHI OBRZRIZY 7
Fy =7 Ialb—a il KBHFEN S ASIC &IE
FCEMBAIRBEREZT> TS, KBETIE, Y7 b
YT al—Yard RTLICOWTHREEE
ITHEEIZSWTak 7=, 7=, FPGA & ASIC &%
S LA 21T 72# %, OROCHI X, ARM
a7 b FR-V a7 2WETAvAFa7 Fakyy
L AT FPGA CIIEIBRBEIT 2%, B{ERKEU
34.7MHz & 720, ASIC TIIREIBEEREIT 75%, BfE
JEEEIIR K 98.7TMHz & 725 Z L 3bhof. 2
T A ANRAOIRENLE A T T A AT — T
THERABELRVWCERIR RN E XD
ot 5%, ASIC OEER TOMERENOEM
FITOTETHS.
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