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Abstract

The flow of a universal system-level design methodology consists of system specification, system-~level
hardware/software partitioning, co-design, co-verification using virtual or physical prototype, and system
integration. In this paper, verification environments based-on SystemVerilog and SystemC, one is native-code
co-verification environment which makes prompt functional verification possible and another is SystemVerilog
layered testbench which makes clock-level verification possible, are implemented. In native~code co-verification,
HW and SW parts of SoC are respectively designed with SystemVerilog and SystemC after HW/SW partitioning
using SystemC, then the functional interaction between HW and SW parts is carried out as one simulation
process. SystemVerilog layered testbench is a verification environment including corner case test of DUT through
the randomly generated test-vector. We adopt SystemC to design a component of verification environment which
has multiple inheritance, and we combine SystemC design unit with the SystemVerilog layered testbench using
SystemVerilog DPI and ModelSim macro. As multiple inheritance is useful for creating class types that combine
the properties of two or more class types, the design of verification environment adopting SystemC in this paper
can increase the code reusability.

Kevwords : SvstemVerilog, SystemC, co-verification environment, native-code, layered-testbench
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module top;
export "DPI-SC" task ahb_read;
export "DPI-SC" task ahb_write;
logic clk, reset;
/...
SC_testbench SC_testbench ( );
DUT SV DUT_SV (// ... );
task ahb_read;
input [ 7:0] addr;
output [ 31:0} data out;
/7 ...
endtask
task ahb_write;
input [ 7:0} addr;
input [ 31:0] data_in;
/...
endtask
endmodule

18 2. SystemVerilog A 289 3= 4%
Fig. 2. Partial code of a SystemVerilog top-level module
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#include "sc_dpiheader.h"
SC_MODULE (SC_testbench) {
svLogicVecVal addr;
svlogicVecVal data in, data_out;
/...
void proc_SC_testbench ( );
sc_uint<32> ref_func( // ... );

SC_CTOR (SC_testbench)
{ SC_THREAD (proc_SC_testbench); }
~SC_testbench () { };

}

void SC_testbench::proc_SC testbench ( ) { I
svSetScope (svGetScopeFromName ("top")); |
/...
while (true) {
/! ...
rand_value = (unsigned) rand { );
data_in.aval = rand _value;
data_in.bval = 0;
ahb_write ( &addr, &data_in );

/...
expected_data_out=ref func{ // ... );
/...
}
}
sc_uint<32> SC_testbench::ref func{ // ... ) {
/...
switch (op) {
case 0 : expected = op_a + op_b;
/...

}
return expected;

} i
| SC MODULE EXPORT(SC testbench) ; d

a9 3. SystemC RESY 3= 9%
Fig. 3. Partial code of a SystemC module
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#include "fifo_if.h"
#include "payload_if.h"
#include "sc_dpiheader.h"
class FIFO : public sc_channel, public fifo if,
public payload if
{ public :
void FIFO_write(const unsigned int* i);
void FIFO_read(unsigned int* i);
void print( );
unsigned int* _buf;
int _full, empty;
/7 ...
SC_HAS PROCESS (FIFO) ;
FIFO (sc_module_name name, int size=16) :
sc_channel (name), _full(false), // ...
/7 ...
SC_DPI_REGISTER CPP_MEMBER FUNCTION
("FIFO_write", &FIFO::FIFO_write);
SC_DPI_REGISTER_CPP_MEMBER FUNCTION
{"FIFO_read", &FIFO::FIFO_read);
SC_DPI_REGISTER CPP_MEMBER FUNCTION
("FIFO_print", &FIFO::print);
}
}
/] ...
SC MODULE EXPORT (FIFO);

a9 6. FIFO Ade) zx= gu
Fig. 6. Partial code of a FIFO channel
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module top ;

FIFO i_FIFO({ );

import "DPI-SC" context function

void FIFO _write(bit [ 33:0] i);

import "DPI-SC" context function

void FIFO_read(output bit [ 33:0] i);

import "DPI-SC" context function void FIFO print (
)i

bit HRESETn;
bit HCLK;
ahb if AHB_JIF (HCLK, HRESETn);
ahb_bfm AHB BFM (AHB IF);
/] -
endmodule

19 7. SystemVerilog H4$ 259 I= 9%
Fig. 7. Partial code of a SystemVerilog top~level module
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