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Abstract

32-H|E
useful

This paper presents RISC
Micro—-Controller which the
dedicated DSP and communication areas. The
5 stages pipeline
architecture, and 28 instructions.

This RISC Micro-Controller consist of 22,100

gates and has 595 ns data arrival time, and

a
is in

designed processor has

437 mW total dynamic power.

The RISC Micro-Controller is a IP (Intellectual
property) Core module which can implement a
number of protocols by and is applicable to DSP
and data communication.
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Inst{31:0
EXT[5:0] nst[91:0]
JA[31:2] Instruction
Memory
reset C_S._.
RISC
Processor
Core DA[31:2]
clk Data[31:0]
[o1] Data
RO Memory
WR

23 1 324]E RISC Processor Core
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Time (Clock cycles)

msto | | F | 0 | ex [mem| we

Inst 1 F | o | ex |mMem| we

Inst 2 F | b | ex [MemM| wB

inst 3 # {0 | Ex |MEM]| wB

st 4 i | 1o | ex |mMem| we

2% 2 RISCY| sojzeql 2

2.2 32-H1E RISCY HHo A

RISC wiolA2 AEEHY FHoje F 4749 HH
of A& 7tAth

H2ad 89 (Memory type), %7IE}Y (Branch
type), €4t €4 (Compute type), #1ZEE}Y (Shift
type) 2.2 TAED, & 28742 =Hygolz FAATH[3]

Hyole #4e 1Y 3 7 2ok

Memory type
31 29 26 25 20 15 0
[0 Jopr Tx Isrel [Dest [Offset(16) |
Branch type
31 29 % 25 2 15 0
@ [cond  [sqlSrel [sre2 {Offset(16) ]

Compute type
31 29 2 25 20 15 10 0

Dest Offset(16)
00 OP I |Srcl Src2 Dest ];(x
Shift type
31 29 % %5 20 15 4 0
foo  Jop Ix [Srcl [Dest [xxx _[shf®) |
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HdHo] MEE AA 7]F& MIPS RISCE #=3d
AAsH, A= dolEl(word data)hg AlEdH,
MIPS RISColA ¢t Ze] Wif AA=E[0] ¥4 09
#e HARE stgen, 71 WHA compute and
branch 7|¥& AH&3t9th. &9 H(Cal)s EAHH
8 3% UlR ARAH RF31]1E& AH8stA doh £7]
g A= Squashed branch® AYHF=HF stk
{1102].

Zkzte)l wWao]l EIJE ojAdER FF(Assembly
syntax) S A4HRY ¥ 17 g

1 9389 AE

BE i ¥4
LD 1d rdest,offset(rsl)
ST st _rdest,offset(rs1)
BEQ beg_sp rslrs2 label
BNE bne_sq rslrs2 label
CALL call label
RET ret

BNZ0 bnz0_sq label
BNZ1 bnzl_sq label
BNZ2 bnz2_sq label
BA ba label
ADD add rdest,rsl,rs2
ADDI addi rdest rsl,imm
SUB sub rdest, rslrs2
SUBI subi rdest rsl,imm
LUI lui rdest, imm
SLT slt rdest,rsl rs2
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SLTI slti rdest,rslimm
AND and rdest, rsl, rs2
ANDI andi rdest,rsl,imm
ORI ori rdestrslimm
XOR xor rdest rsl, rs2
XORI xor rdest,rsl,imm
NOT not rdest, rsl
LSR Isr rsldest, shf
LSL Isl rsl,dest, shf
ASR asr rsldest, shf
ROR rsr rsldest, shf
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AA] ALE-€ WY Shifters Funnel +ZZA 14}
ol multi-vlE shift7} 7}538t32 (signed/unsigned)
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Shifter ALU ——
ALU_
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ALU W9 F2&= EF 129 59 & FRE
7b- k. ALU_con[3:0]¢] Aol wetA Carry look
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l GP_ g en module
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Carry Chain module

8(31:0)

T ALU_con[2:0)
l ALU_con[0]
ALU_con{2]

3o \/ l

Sum Gen moduie

ALU,_con[3]

¥ 5 ALUS dF 7=

Data_in[31:0]
31{sign}
1{0}

Sht_mode[1:0]

—I'— iength(5)

a2 10
Mux

[ >>£6 ‘l,__ length(4]
l »le I.__ length{3)
L >i ,.__ length{2]
L ))lz ].__ length{1]
{
o1 length[0]
l : [F—
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A[31:0)

Equal check
EQ
1 EXT[5:0]
— Branch Evaluation f—
1 Branch_
TF

29 7 ¥7) 3FE A Mo 27 B
7z _
£7) 99 e $e719se M@ g o g
a9 7ol ol #7) BFe sl rs2e) @<
Mlasto] o) ABE olgstel ¥V %) I AN
& wasi g



20038 CHSt&EXIEES] SIAS

i3 XM26d H1s

Jw
>

V. RISCYl 4% 2 4% 24

32-°|E RISC nlolaiz HEZEH MAYg HEe
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A A4 0.35um
Cell library std90
w3 22,100 gate
o AAAZ | 598ns (167MHz)
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