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Abstract In recent year, LSI technologies are realized economical and high performance integrated circuit, and are
realized a design method called “SoC” in same time. Furthermore, a lot of IP is built for designing LSI, and has a MPU. The
most of MPUs on IP are distributed as synthesized objects. The MPU is hard to modify functions by user and require many
resources on FPGA for high performance. Applying a MPU which is described by HDL is good method for FPGA design
without these problems. We already showed MPU for embedded systems. This paper shows methods and simulation results of

improvements.
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“#BSutvH# L A b (PE: Processing Element)
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rogram
Memory |- —{ _PE-S1
Memory [™ PE-S2 Processor
Register [ PE-S3
File_I'~| Resource = PE-S4 }—- Resource
Controller [ Controller
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Controller
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Program ST Y S2XSIX54 XS3YS6XSTX S8 SN M YS!

Program Xanl)(S2Xs3 Y54 XS5 Y56 XS7XS8 XS0 X M

Code

PE-M
(mdeaus("lm

PE-M
PE-S1
PE-S2

Code (n)

PE-S5

PE-S8
PE-S9

F: Fetch Stage
E: Exccute Stage
Rw: Register Write Stage

K2 #RBOBMES—F A

W: Wait Stage
D: Decode Stage
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Program
Address M XS1 )X S2XS3XS4 X MXS5XS6AS7 X S8XS9XM

Program
Code XM §SIXSZXS3XS4XM gSSXSGXS7XSSXS9

Code (n+1)

Code BUS
PE-M

PE-S1

PE-M  GTIX  Code (n) X

F: Fetch Stage
E: Execute Stage
Rw: Register Write Stage

B3 HRFEIL

W: Wait Stage
D: Decode Stage
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Program
Address MXS1XS2XS3XS4 X S5XS6XSTXS8XSIXMXS1

Program
Code th§SlXS2XS3XS4XSSXSGXS7X88XS9Xhd

PE-M X Code (n)

Code BUS
PE-M

PE-S1

PE-S2 WX WYX3 I
PE-S5 thWXWXWXWXWXEXEXQXEXRw

PE-S8 XFXDXEXEXERBXEXEXEXEXF
PE-S9 XWX FXDXERwWAWKWXWYXWXWXW

W: Wait Stage F: Fetch Stage
D: Decode Stage E: Execute Stage
Rw: Register Write Stage
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PXC‘,’(,E,’:S"S‘ MYS1YSZXS3X54 X S5XS6X57XS8YSoYMY ST

Program T YS1X52X53X54X55XS6 XS TXS8XSOX M

PEM T
Code Bus oK Code (1)

PE-M
PE-S1
PE-S2

PE-S5

PE-S8
PE-S9 ‘ RwW AW XW FAD

W: Wait Stage F: Fetch Stage
D: Decode Stage E: Execute Stage
Rw: Register Write Stage
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FB In ouT

X6 PIDEERYZ7FHAr7u—

#2 PIDEEBOASAKER

Logic cells 287 / 11,520 (2 %)
Registers 67 /12,744 (<1 %)
Clock 76.01 MHz
( period = 13.156 ns )

£1 ARRBROLE

Logic cells Registers Clock i #&
fERE / 11.552’34(547 %) / 12.714,27(112 %) ( periosj'i:r.;';B ns )
URFE / 11,552}?9(]48 %) / 12,714'457(112 %) ( perioslhgsl:}‘.;lgﬂ ns )
wRF k2 / 11.562’24&054 %) / 12,714:20(714 %) ( peri:j.gﬂgﬂ.;';‘i ns )
URFE 3 / 11.552'37(747 %) / 12.71413(112 %) ( perii:of;gr;zz ns)
YR F k4 / 11,52(9)8(653 %) / 12,714’26(713 % ) ( perif:.l(z 3‘:;0 ns )
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