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31 27 26 25 24 20 19 15 14 12 11 7 6 0
funct7 \ rs2 rsl funct3 rd opcode R-type
imm[11:0] rsl funct3 rd opcode I-type
imm([11:5] rs2 rsl funct3 | imm[4:0] opcode S-type
imm|[12[10:5] rs2 sl funct3 | imm(4:1]11] opcode B-type
imm|[31:12] rd opcode U-type
imm|20[10:1]11[19:12] rd opcode J-type
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31 27 26 25 24 20 19 15 14 12 11 7 6 0
fmm[31:12] rd 0110111 | LUI
fmm[31:12] rd 0010111 | AUIPC

fmm[20]10:1[11]19:12] rd 1101111 | JAL
imm|[11:0] rsl 000 rd 1100111 JALR
fmm([12]10:5] 152 rs1 000 | imml[4:1[11] | 1100011 | BEQ
imm|[12[10:5] rs2 rsl 001 | imm[4:1|11] 1100011 BNE
imm[12]10:5] rs2 rsl 100 | imm[4:1]11] 1100011 | BLT
imm|[12[10:5] rs2 rsl 101 | imm[4:1]11] 1100011 BGE
imm|[12[10:5] rs2 rsl 110 | imm[4:1]11] 1100011 BLTU
fmm([12]10:5] 152 rs1 111 | fmm[41]11] | 1100011 | BGEU
imm([11:0] rsl 010 rd 0000011 LW
imm([11:5] \ rs2 rsl 010 imm[4:0] 0100011 | SW
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imm[11:0 rsl 000 rd 0010011 ADDI
imm[11:0 rsl 010 rd 0010011 SLTI
imm|[11:0 rsl 011 rd 0010011 SLTIU
imm|[11: sl 100 rd 0010011 | XORI
imm|[11:0 rsl 110 rd 0010011 ORI
imm|[11:0 rsl 111 rd 0010011 ANDI

0000000 shamt rsl 001 rd 0010011 SLLI
0000000 shamt rsl 101 rd 0010011 SRLI
0100000 shamt rsl 101 rd 0010011 SRAI
0000000 rs2 rsl 000 rd 0110011 ADD
0100000 rs2 rsl 000 rd 0110011 SUB
0000000 rs2 rsl 001 rd 0110011 SLL
0000000 rs2 rsl 010 rd 0110011 SLT
0000000 rs2 rsl 011 rd 0110011 SLTU
0000000 rs2 rsl 100 rd 0110011 XOR
0000000 rs2 rsl 101 rd 0110011 SRL
0100000 rs2 rsl 101 rd 0110011 SRA
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0000000 rs2 rsl 110 rd 0110011
0000000 rs2 rsl 111 rd 0110011
0000001 rs2 rsl 000 rd 0110011
0000001 rs2 rsl 001 rd 0110011
0000001 rs2 rsl 010 rd 0110011
0000001 rs2 rsl 011 rd 0110011
0000001 rs2 rsl 100 rd 0110011
0000001 rs2 rsl 101 rd 0110011
0000001 rs2 rsl 110 rd 0110011
0000001 rs2 rsl 111 rd 0110011

Figure: 1%EYAY RISC-V 58S KT NAE T
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31 30 20 19 12 11 10 5 4 1 0
— inst[31] — inst[30:25] | inst[24:21] | inst[20] | I-immediate
— inst[31] — inst[30:25] | inst[11:8] | inst[7] | S-immediate
— inst[31] — inst[7] | inst[30:25] | inst[11:8] 0 B-immediate
inst[31] [ inst[30:20] inst[19:12] —0— U-immediate
— inst[31] — inst[19:12] | inst[20] [ inst[30:25] [ inst[24:21]| 0 J-immediate
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Q T & s a o
MName Design U... Bloct Name Value 5
~ I} TESTBENCH TESTBE.. Vel M clk 0
~ @ cpu cpu_top Verilt > B addr[31.0] 00000000
& rPC pc Verile > W wd[31:0] 00000000
» I instrmem instructh...  Verilt W memwr 0
gD id Verile > W rd[31:0] 00000008
O controlUnit  Verile ~ B data0:4096][21:0] 00000008,0000
& regf registerF. Verilt > W [0)[31:0] 00000008
T immediate immedia... Verilt > B [131:0] 00000001
& ALY alu Verile > B [2][31:0] 00000969
I andgate pcsrcgate Vel > B 3310 00000646
1} datamem dataMem... Verilt > B 4][31:0] 00000e1d
& muxsrcb mux Verilc > B [5)31:0] 00000787
& muxmemreg  mux Verilt > B [6][31:0] 00000323
@ muxbusw mux3 Verilc > B [7I31.0] 00001021
& muxpc mux3 Verilt > B [B)31:0] 00001077

Figure: 2R 18174
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) 0x 0000 0787 1927 9635 1
6 0x 0000 0323 803 4818 1
7 0x 0000 1021 4129 28903 1
8 0x 0000 1077 4215 33720 1
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