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1 module riscv_single_cycle (

2 input wire clk, rst_n,

: output wire [31:0] imem_addr, [/ > ESEERE
4 input wire [31:0] imem_data,

5 output wire dmem_read, dmem_write,

6 output wire [31:0] dmem_addr, // —> BRIERE
7 output wire [2:0] dmem_funct3,

8 output wire [31:0] dmem_wdata,

9 input wire [31:0] dmem_rdata,

10 output wire [31:0] dbg_pc // BREBEIE

no);
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I wire [31:0] pc_plus4 = pc + 32'd4;
> wire take_branch = branch & br_taken;
s wire [31:0] branch_target = pc + imm; // B/J BHEME

+ wire [31:0] jalr_target (rsl_data + imm) & ~32'bl; // I #, ;& bito

¢ assign pc_next = jump ? branch_target : // jal

7 jalr ? jalr_target : // jalr

8 take_branch ? branch_target : // beqg/bne/...
9 pc_plus4;

11 always @(posedge clk or negedge rst_n)
12 if (!rst_n) pc <= 32'b@; else pc <= pc_next;
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2.2 ALU gARE

i wire [31:0] alu_a = alu_a_pc ? pc : rsl_data; // auipc F PC

> wire [31:0] alu_b = alu_src ? imm : rs2_data; // I/S ZVH imm
2.3 REERE

| assign wb_data = (wb_sel == 2'b@1) ? dmem_rdata : // E A

2 (wb_sel == 2'b10) ? pc_plus4 : // jal/jalr

3 (wb_sel == 2'b11) ? imm : // lui

4 alu_y; // EEp
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jalra,L PC+Himm—spc_next;PC+4— & ra(wb_sel=PC+4)
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[1] D. Patterson and J. Hennessy, Computer Organization and Design, RISC-V Edition, Ch. 4.3-4.4.

[2] S. Harris and D. Harris, Digital Design and Computer Architecture, RISC-V Edition, Ch. 7.3.
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