
32’h00000000 32’h00000004 32’h00000008 32’h0000000C 32’h00000010

32’h20020005 32’h2003000C 32’h2067FFF7 32’h00E22025 32’h00642824

32’h00000000

32’h00000000 32’...

2’h0 2’h2

2’h0

32’h00000000

32’h00000000 32’h00000005 32’h0000000C

32’h00000000 32’h00000005

32’h00000000 32’h00000005 32’h0000000C 32’h00000003

32’h00000000

32’h00000000

32’h00000000

32’h00000000

32’h00000000

32’h00000000 32’...

32’h00000000

32’h00000000

0 ns 10 ns 20 ns 30 ns 40 ns 50 ns

/processor_tb/clk

/processor_tb/reset

/processor_tb/P1/fetch_stage/PCF 32’h00000000 32’h00000004 32’h00000008 32’h0000000C 32’h00000010

/processor_tb/P1/fetch_stage/InstrF 32’h20020005 32’h2003000C 32’h2067FFF7 32’h00E22025 32’h00642824

/processor_tb/P1/decode_stage/BranchD

/processor_tb/P1/decode_stage/PCJumpD

/processor_tb/P1/hazard_unit/lwstall

/processor_tb/P1/decode_stage/rdata1 32’h00000000

/processor_tb/P1/decode_stage/rdata2 32’h00000000 32’...

/processor_tb/P1/forward_unit/ForwardAE 2’h0 2’h2

/processor_tb/P1/forward_unit/ForwardBE 2’h0

/processor_tb/P1/SrcAD 32’h00000000

/processor_tb/P1/ForwardDataM 32’h00000000 32’h00000005 32’h0000000C

/processor_tb/P1/ForwardDataW 32’h00000000 32’h00000005

/processor_tb/P1/execute_stage/ALUOut 32’h00000000 32’h00000005 32’h0000000C 32’h00000003

/processor_tb/P1/decode_stage/register_file/reg_file(7) 32’h00000000

/processor_tb/P1/decode_stage/register_file/reg_file(6) 32’h00000000

/processor_tb/P1/decode_stage/register_file/reg_file(5) 32’h00000000

/processor_tb/P1/decode_stage/register_file/reg_file(4) 32’h00000000

/processor_tb/P1/decode_stage/register_file/reg_file(3) 32’h00000000

/processor_tb/P1/decode_stage/register_file/reg_file(2) 32’h00000000 32’...

/processor_tb/P1/decode_stage/register_file/reg_file(1) 32’h00000000

/processor_tb/P1/decode_stage/register_file/reg_file(0) 32’h00000000
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32’h00000014 32’h00000018 32’h0000001C 32’h00000020

32’h00A42820 32’h10A7000A 32’h00000000 32’h0064202A

32’... 32’... 32’h00000000 32’... 32’h00000000

32’h00000000 32’h00000003 32’h00000000

2’h2 2’h0 2’h2 2’h0 2’h1

2’h0 2’h2 2’h1 2’h0

32’... 32’... 32’h00000000 32’... 32’h00000000

32’h00000003 32’h00000007 32’h00000004 32’h0000000B 32’h00000000

32’h0000000C 32’h00000003 32’h00000007 32’h00000004 32’h0000000B

32’h00000007 32’h00000004 32’h0000000B 32’h00000000 32’h0000000B

32’h00000000 32’h00000003

32’h00000000

32’h00000000 32’h00000004 32’...

32’h00000000 32’h00000007

32’... 32’h0000000C

32’h00000005

32’h00000000

32’h00000000

60 ns 70 ns 80 ns 90 ns 100 ns

/processor_tb/clk

/processor_tb/reset

/processor_tb/P1/fetch_stage/PCF 32’h00000014 32’h00000018 32’h0000001C 32’h00000020

/processor_tb/P1/fetch_stage/InstrF 32’h00A42820 32’h10A7000A 32’h00000000 32’h0064202A

/processor_tb/P1/decode_stage/BranchD

/processor_tb/P1/decode_stage/PCJumpD

/processor_tb/P1/hazard_unit/lwstall

/processor_tb/P1/decode_stage/rdata1 32’... 32’... 32’h00000000 32’... 32’h00000000

/processor_tb/P1/decode_stage/rdata2 32’h00000000 32’h00000003 32’h00000000

/processor_tb/P1/forward_unit/ForwardAE 2’h2 2’h0 2’h2 2’h0 2’h1

/processor_tb/P1/forward_unit/ForwardBE 2’h0 2’h2 2’h1 2’h0

/processor_tb/P1/SrcAD 32’... 32’... 32’h00000000 32’... 32’h00000000

/processor_tb/P1/ForwardDataM 32’h00000003 32’h00000007 32’h00000004 32’h0000000B 32’h00000000

/processor_tb/P1/ForwardDataW 32’h0000000C 32’h00000003 32’h00000007 32’h00000004 32’h0000000B

/processor_tb/P1/execute_stage/ALUOut 32’h00000007 32’h00000004 32’h0000000B 32’h00000000 32’h0000000B

/processor_tb/P1/decode_stage/register_file/reg_file(7) 32’h00000000 32’h00000003

/processor_tb/P1/decode_stage/register_file/reg_file(6) 32’h00000000

/processor_tb/P1/decode_stage/register_file/reg_file(5) 32’h00000000 32’h00000004 32’...

/processor_tb/P1/decode_stage/register_file/reg_file(4) 32’h00000000 32’h00000007

/processor_tb/P1/decode_stage/register_file/reg_file(3) 32’... 32’h0000000C

/processor_tb/P1/decode_stage/register_file/reg_file(2) 32’h00000005

/processor_tb/P1/decode_stage/register_file/reg_file(1) 32’h00000000

/processor_tb/P1/decode_stage/register_file/reg_file(0) 32’h00000000
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32’h00000024 32’h00000028 32’h0000002C 32’h00000030

32’h10800001 32’h00000000 32’h20050000 32’h00E2202A

32’h0000000C 32’h00000007 32’h00000000

32’h00000007 32’h00000000 32’h0000000B

2’h0 2’h1 2’h0

2’h0

32’h0000000C 32’h00000007 32’h00000000

32’h0000000B 32’h00000000

32’h00000000 32’h0000000B 32’h00000000

32’h00000000 32’h00000000 32’h00000000

32’h00000003

32’h00000000

32’h0000000B

32’h00000007 32’h00000000

32’h0000000C

32’h00000005

32’h00000000

32’h00000000

110 ns 120 ns 130 ns 140 ns 150 ns

/processor_tb/clk

/processor_tb/reset

/processor_tb/P1/fetch_stage/PCF 32’h00000024 32’h00000028 32’h0000002C 32’h00000030

/processor_tb/P1/fetch_stage/InstrF 32’h10800001 32’h00000000 32’h20050000 32’h00E2202A

/processor_tb/P1/decode_stage/BranchD

/processor_tb/P1/decode_stage/PCJumpD

/processor_tb/P1/hazard_unit/lwstall

/processor_tb/P1/decode_stage/rdata1 32’h0000000C 32’h00000007 32’h00000000

/processor_tb/P1/decode_stage/rdata2 32’h00000007 32’h00000000 32’h0000000B

/processor_tb/P1/forward_unit/ForwardAE 2’h0 2’h1 2’h0

/processor_tb/P1/forward_unit/ForwardBE 2’h0

/processor_tb/P1/SrcAD 32’h0000000C 32’h00000007 32’h00000000

/processor_tb/P1/ForwardDataM 32’h0000000B 32’h00000000

/processor_tb/P1/ForwardDataW 32’h00000000 32’h0000000B 32’h00000000

/processor_tb/P1/execute_stage/ALUOut 32’h00000000 32’h00000000 32’h00000000

/processor_tb/P1/decode_stage/register_file/reg_file(7) 32’h00000003

/processor_tb/P1/decode_stage/register_file/reg_file(6) 32’h00000000

/processor_tb/P1/decode_stage/register_file/reg_file(5) 32’h0000000B

/processor_tb/P1/decode_stage/register_file/reg_file(4) 32’h00000007 32’h00000000

/processor_tb/P1/decode_stage/register_file/reg_file(3) 32’h0000000C

/processor_tb/P1/decode_stage/register_file/reg_file(2) 32’h00000005

/processor_tb/P1/decode_stage/register_file/reg_file(1) 32’h00000000

/processor_tb/P1/decode_stage/register_file/reg_file(0) 32’h00000000
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32’h00000034 32’h00000038 32’h0000003C 32’h00000040 32’h00000044

32’h00853820 32’h00E23822 32’hAC670044 32’h8C020050 32’h08000011

32’h00000003 32’h00000000 32’h00000003 32’h0000000C 32’h00000000

32’h00000005 32’h0000000B 32’h00000005 32’h00000003 32’h00000005

2’h0 2’h2 2’h0

2’h0 2’h1 2’h0 2’h2

32’h00000003 32’h00000000 32’h00000003 32’h0000000C 32’h00000000

32’h00000000 32’h00000001 32’hFF...

32’h00000000 32’h00000001

32’h00000000 32’h00000001 32’h00000001 32’hFF... 32’h00000050

32’h00000003 32’...

32’h00000000

32’h0000000B 32’h00000000

32’h00000000 32’h00000001

32’h0000000C

32’h00000005

32’h00000000

32’h00000000

160 ns 170 ns 180 ns 190 ns 200 ns

/processor_tb/clk

/processor_tb/reset

/processor_tb/P1/fetch_stage/PCF 32’h00000034 32’h00000038 32’h0000003C 32’h00000040 32’h00000044

/processor_tb/P1/fetch_stage/InstrF 32’h00853820 32’h00E23822 32’hAC670044 32’h8C020050 32’h08000011

/processor_tb/P1/decode_stage/BranchD

/processor_tb/P1/decode_stage/PCJumpD

/processor_tb/P1/hazard_unit/lwstall

/processor_tb/P1/decode_stage/rdata1 32’h00000003 32’h00000000 32’h00000003 32’h0000000C 32’h00000000

/processor_tb/P1/decode_stage/rdata2 32’h00000005 32’h0000000B 32’h00000005 32’h00000003 32’h00000005

/processor_tb/P1/forward_unit/ForwardAE 2’h0 2’h2 2’h0

/processor_tb/P1/forward_unit/ForwardBE 2’h0 2’h1 2’h0 2’h2

/processor_tb/P1/SrcAD 32’h00000003 32’h00000000 32’h00000003 32’h0000000C 32’h00000000

/processor_tb/P1/ForwardDataM 32’h00000000 32’h00000001 32’hFF...

/processor_tb/P1/ForwardDataW 32’h00000000 32’h00000001

/processor_tb/P1/execute_stage/ALUOut 32’h00000000 32’h00000001 32’h00000001 32’hFF... 32’h00000050

/processor_tb/P1/decode_stage/register_file/reg_file(7) 32’h00000003 32’...

/processor_tb/P1/decode_stage/register_file/reg_file(6) 32’h00000000

/processor_tb/P1/decode_stage/register_file/reg_file(5) 32’h0000000B 32’h00000000

/processor_tb/P1/decode_stage/register_file/reg_file(4) 32’h00000000 32’h00000001

/processor_tb/P1/decode_stage/register_file/reg_file(3) 32’h0000000C

/processor_tb/P1/decode_stage/register_file/reg_file(2) 32’h00000005

/processor_tb/P1/decode_stage/register_file/reg_file(1) 32’h00000000

/processor_tb/P1/decode_stage/register_file/reg_file(0) 32’h00000000
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32’h00000048

32’h20020001

32’h00000000

32’h00000000

2’h0

2’h0

32’h00000000

32’h00000050 32’h00000000

32’hFF... 32’h00000050 32’hFF... 32’h00000000

32’h00000050 32’h00000000

32’... 32’hFFFFFFFC

32’h00000000

32’h00000000

32’h00000001

32’h0000000C

32’h00000005 32’hFFFFFFFC

32’h00000000

32’h00000000

210 ns 220 ns 230 ns 240 ns 250 ns

/processor_tb/clk

/processor_tb/reset

/processor_tb/P1/fetch_stage/PCF 32’h00000048

/processor_tb/P1/fetch_stage/InstrF 32’h20020001

/processor_tb/P1/decode_stage/BranchD

/processor_tb/P1/decode_stage/PCJumpD

/processor_tb/P1/hazard_unit/lwstall

/processor_tb/P1/decode_stage/rdata1 32’h00000000

/processor_tb/P1/decode_stage/rdata2 32’h00000000

/processor_tb/P1/forward_unit/ForwardAE 2’h0

/processor_tb/P1/forward_unit/ForwardBE 2’h0

/processor_tb/P1/SrcAD 32’h00000000

/processor_tb/P1/ForwardDataM 32’h00000050 32’h00000000

/processor_tb/P1/ForwardDataW 32’hFF... 32’h00000050 32’hFF... 32’h00000000

/processor_tb/P1/execute_stage/ALUOut 32’h00000050 32’h00000000

/processor_tb/P1/decode_stage/register_file/reg_file(7) 32’... 32’hFFFFFFFC

/processor_tb/P1/decode_stage/register_file/reg_file(6) 32’h00000000

/processor_tb/P1/decode_stage/register_file/reg_file(5) 32’h00000000

/processor_tb/P1/decode_stage/register_file/reg_file(4) 32’h00000001

/processor_tb/P1/decode_stage/register_file/reg_file(3) 32’h0000000C

/processor_tb/P1/decode_stage/register_file/reg_file(2) 32’h00000005 32’hFFFFFFFC

/processor_tb/P1/decode_stage/register_file/reg_file(1) 32’h00000000

/processor_tb/P1/decode_stage/register_file/reg_file(0) 32’h00000000
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