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R-type

I-type

J-type
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31 2625 2120 1615 11 10 6 5 0
shift .
r r r function

000000 S t d amount

31 2625 2120 16 15 0
opcode | rs rt immediate

31 26 25 0
opcode target
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Register-Register

14 12
0-00000 rs2 rsl | funct3 rd 0110011
r
000 add,sub(30b) 101 srl. sra(30b)
001 sl 110  or
010 slt 111 and
011 sltu
100  xor
Immediate
14 12
imm[11:0] rsl | funct3 | rd | 0010011
f
000 addi _ _
001 slli 101 sr“,sra|(30b)
010  slti 110 ori
011 srliu 111 andi
100  xori

Load instructions

L=

14 12
imm[11:0] rs1 | funct3| rd | 0000011
vt
000 Ib
001 Ih
010 Iw
100 Ibu
101  lhu
Store instructions 14 12
imm[11:5] | rs2 | rsl | funct3 '[Z‘[.H 0100011
f
000 sb
001 sh
010  sw
Branch instructions 14 12
imm[12,10:5] rs2 rsl | funct3 | 77} | 1100011
f
000 beg 001 bne
100 blt 101 bge

110

bltu

111

boey
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31 25 20 15 12 7 0
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Store rs2 rsl
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assign imm_i = {funct7,rs2};

assign imm_s = {funct7,rd};

assign imm_b = {funct7[6],rd[0],funct7[5:0],rd[4:1],1'bO0};

assign imm_j = {instr[31], instr[19:12],instr[20],instr[30:21],1'b0};
assign imm_u = instr[31:12];

TSMC 0.18 um library by Oklahoma university.
Synopsys Design Compiler: N2017.09-SP1
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MIPS R3000 b-stage pipeline
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Frequency(Hz)/

MIPS

The Speed of RV32l is slightly slower
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RV32lsingle RV32Imulti RV32Ipipe R3Ksingle R3Kmulti R3Kpipe

M Freq(TSMC0.18) ® Freg(USIC55) mMIPS(TSMCO0.18) m MIPS(USICS5)

USJC55: United Semiconductor Japan CMQOS 55nm
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