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Abstract

This paper deals with CBS(Cycle Base Simulator) design of a 32 bit floating point DSP(Digital
Signal Processor). The CBS has been developed for TMS320C30 compatible DSP and will be used
to confirm the architecture, functions of sub-blocks, and control signals of the chip before the
detailed logic design starts with VHDL. The outputs from CBS are used as important references at
gate level design step because they give us control signals, output values of important blocks, values
from internal buses and registers at each pipeline step, which are not available from the commercial
simulator of DSP. In addition to core functions, it has various interfaces for efficient execution and
convenient result display. CBS is verified through comparison with results from the commercial
simulator for many application algorithms and its simulation speed is as fast as several tenth of that
of logic simulation with VHDL. CBS in this work is for a specific DSP, but the concept may be
applicable to other VLSI design.
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/* decoder_38 function */
oid R_register( unsigned long MUL_out_ind0, ... )

unsigned long data0=0, datal=0, ... ;

fwitch(in_decl (Reg_sell_in5 MUL_ALU_write_in))
case 0x1 : data0 = MUL_out_in40; break;

}

switch(in_dec2(Reg_sell_in5, ... ))
switch(out_dec00(Reg_sell_in5MUL_ALU._ write_in2))
switch(out_dec01(Reg_sel2_in5 MUL_ALU_write_in2))

outO=R_reg(data0,write0,0,EXP_en_in1 MAN_en_inl);
out7=R_reg(data7,write7,7 EXP_en_inl MAN_en_in);
?Witch(out_decl(Reg_sel1_in5,Reg1_read_in1))

case 0x1 : REG1_BUS = out0; break;

L.

) .
switch(out_dec2(Reg_sel2_in5Reg?_read_inl))
)
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Fig. 7. C Coding Concept of Extended Registers.
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/* fetch function */
void fetch(unsigned PC_read_in, ...)

{’C(PC inc_disable_in, ...)

ADDR_BUS = pc_content;
lf(PC inc_disable_in == Q )
PC_content++;
else

PC_content = PADDR_BUS;

}
l{VIEMORY(PADDR_BUS, )
WO_BLQCK(P@DR_BUS_in, )
RAMO_address=mem_mux41(PADDR_BUS, ...)

}
RAMI_BLOCK(PADDR_BUS_in, ..)
INTERRUPT_BLOCK(PADDR_BUS in, ...)
EXTERNALI1_BLOCK(PADDR_BUS _in, ...}
EXPANSION_MSTRB_BLOCK(PADDR_BUS _in, ...}
EXPANSION_IOSTRB_BLOCK(PADDR_BUS _in, ..)
PERIPHERAL _BLOCK(PADDR_BUS in, ..}

) EXTERNAL?2_BLOCK(PADDR_BUS_in, ..}

§R_content[DECODE]=IR(PDATA_BUS, )

a8l 9. fetch O I T= F&
Fig. 9. Code Structure of fetch() Function.
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Table 2. Operation Sequence of Instructions at
Each cyele.

INSTgyde n n+l|n+2| n+3
Add FETCH| DEC READ EXE
Sub X FETCH| DEC READ
OR X X FETCH DEC
AND X X X FETCH
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