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Processor Generation Method for Pipelined Processors
in Consideration with Pipeline Hazards

MAKIKO ITOH," AKICHIKA SHIOMI,t JUN SATO,ft
Y OSHINORI TAKEUCHIT and MASAHARU IMAIf

In this paper, a synthesizable HDL generation method for pipelined processors which in-
cludes multi-cycle operation, delayed branch and external interruption from clock based micro-
operation description of instructions. The data path structure and control logic of the proces-
sor are generated by applying a processor model which includes hardware interlock, delayed
branch and external interrupt control logic to micro-operation description. Then, (1) data
path structure, (2) hardware interlock logic for multi-cycle operation, (3) branch control logic
and (4) interrupt control logic are generated. Easiness of large design space exploration and
effectiveness of the method was evaluated through experiments using a subset of MIPS R3000
instruction set.
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ALUO{
class{"alu"},
parameter {
gate,
bit width{32},
algorithm{cla}}}

01 00000000
Fig.1 Example of resource declaration.
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SLT{

clk (1) {"IR := IMEM[PC]; PC.inc();"},
clk (2) {"DECODE (IR) ;
$rs := GR.readl(rs);
$rt := GR.read2(rt);"},
clk(3){"$flag := ALUO.cmp ($rs, S$rt);"},
Clk(4) mn ,
clk(5) {"if (s$flag(l) = '1’) then
GR[rd] := \"00000001\";
else
GR[rd] := \"00000000\";

end if;"}}
02 SLTOOOOOOOOO0OO0O0O

Fig.2 Example of micro-opeation description of
instruction SLT.

Exception({

into{

Condition{"INT = '1""},

Cycles{1},

MOD({

clk (1) {"EPC:=PC;
CSW:=CSW (31 downto 8)&\"00\";

PC :=\"80000080\";"}},

03 0O0O0oooo

Fig.3 Example of exception definition.
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Fig.4 Pipeline stage model.
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Fig.6 Example of hardware interlock.
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Fig.7 Example of branch.
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