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Development of Simple Embedded System
with MIPS System Simulator SimMips
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The growth of FPGA device capacity enables us to use soft-processor which makes de-
velopment of embedded system flexible and efficient. We are developing a simple and full-
customisable MIPS32 ISA soft-processor MipsCore and a simple embedded system Simplem
including MipsCore. To develop MipsCore, we use SimMips —our designed MIPS system
simulator—. In this paper, we first describe the background and concept of MipsCore and

compare with other soft-processors. We also describe about Simplem and applications run on

it.
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1 /* MipsInst::decode() */
2 always@ ( DATA_IN ) begin
3  IDOPCODE = DATA_IN[31:26];

IDRS = DATA_IN[25:21];
IDRT = DATA_IN[20:16];
IDRD = DATA_IN[15:11];

IDSHAMT = DATA_IN[10:6];
IDFUNCT = DATA_IN[5:0];
IDIMM = DATA_IN[15:0];
10 IDADDR = DATA_IN[25:0];
11 /% IDCODE_L

© 00N ;D

not used in MipsCore now

12 IDCODE_S (used in 0S mode) */
13 IDSEL = DATA_IN[2:0];

14

15  IDOP = ‘UNDEFINED;

16  IDATTR = ‘READ_NONE | ‘WRITE_NONE;

17  /* changing instruction latency is

18 not supported in MipsCore */
19  case ( IDOPCODE )

20 6°d0: begin

21 case ( IDFUNCT )

22 ves

23 6°d33: begin

24 IDOP = ‘ADDU_____;

25 IDATTR = ‘READ_RS | ‘READ_RT | ‘WRITE_RD;
26 end

27

2 MipsCore KB 24T a— FEyoid k), fF54LL
A4 addu %57 32— F LT 5IHa%HEE.

1 void MipsInst::decode()
2 {

3 opcode = (ir >> 26) & 0x3f;
4 rs = (ir >> 21) & 0x1f;
5 rt = (ir >> 16) & Ox1f;
6 rd = (ir >> 11) & Ox1f;
7 shamt = (ir >> 6) & 0x1f;
8 funct = ir & 0x3f;
9 imm = ir & Oxffff;
10 addr = ir & Ox3ffffff;
11 code_l = (ir >> 6) & Oxfffff;
12 code_s = (ir >> 16) & 0x3ff;
13 sel = ir & 0x7;
14

15 op = UNDEFINED;
16 attr = READ_NONE | WRITE_NONE;
17 latency = 1;

18

19 switch (opcode) {

20 case 0:

21 switch (funct) {

22 e

23 case 33:

24 op = ADDU_____ H

25 attr = READ_RS | READ_RT | WRITE_RD;
26 break;

27
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1 /% Mips::execute() */
2 always @( inst_op or inst_rrs or inst_rrt or
3

4 case ( inst_op )

5 ‘e

6 ‘ADDU_____ : begin

7 EXRSLT = inst_rrs + inst_rrt;

8 end

9 e

4 MipsCore IZB W} 2@ AETWoOTBRL D, FTLME

4 addu ZETL T 2HY &Rk

1 inline void Mips::execute()

2 {

3 e

4 switch (inst->op) {

5 e

6 case ADDU_____ :

7 rrd = rrs + rrt;

8 break;

9 cee
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(1) B TOKYOTECH Xilinx Steve Rhoads
(2) ISA MIPS32 MicroBlaze MIPS1
(3) HDL Verilog VHDL VHDL
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(12) 7% 1081 | 1656
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