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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 the developing process of a hardware component in system, the design phase has been regarded as a phase
consuming lots of time and cost. However, the verification phase in which functionality of the designed component
is verified has recently been considered as a much important phase. In this paper, the implementation of a
verification environment which is based on SystemC infrastructure and verifies the functionality of a hardware
component is described. The proposed verification system uses SystemC user-defined channel as communication
interface between variables of SystemC module and registers of Verilog module. The functional verification of an
UART is performed on the proposed verification system. SystemC provides class library for hardware modeling and
has an advantage of being able to design a system consisting hardware and software in higher abstraction level
than register transfer level. Source codes of SystemC modules are reusable with a minor adaptation on verifying
functionality of another hardware component.
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Fig. 1. Abstraction level of system models
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Fig. 2. Structure of the verification system
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top top(-*); s_vpi_systf_data systf_data; Generator G_(***);
1 systf_ damtype-vanysTask Driver D_(**+);
initial ;’ systf_data.tfname="$sc_main”; Monitor M_(**+);
$sc_main; -~ systf_data.calltf= Checker C_(*+*);
(PLI_INT32 (*)PLI_] BYTEs‘)) sc_signal *++;
endmodule sc_main;
systf_data.compiletf=0; ’ sc_start(-+);
vpi_register_systf{&systf data); - return 0;

void (*vlog_startup_routines[])()=
{ register_sc_main_systfs, NULL };
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Fig. 3. System function registration
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#include "systemc.h"
template <class T>
class com_channel in if :
{public:
virtual const sc_event& value changed event() const = (;
virtual const sc_event& default_event() const = 0;
virtual bool event() const = 0;
virtual const T& read() const = 0;

virtual public sc_interface

virtual void wait () =0;
protected:

com channel _in if () { }
private:

com_channel _in_if( const com_channel in if<T>& };
com _channel in if<T>& operator =
( const com channel in if<T>& );
}
template <>
class com _channel in_if<bool> :
{public:
virtual const sc_event& value_changed event() const = 0;
virtual const sc_event& posedge event() const = 0;
virtual const sc_event& negedge_event() const = 0;
virtual const bool& read{) const = 0;
virtual void wait_() =0;
virtual bool event() const = 0;
virtual bool posedge() const = 0;
virtual bool negedge() const = 0;
protected:
com_channel in if () {}
private:
com_channel_in_if( const com channel_in_if<bool>& );
com_channel in if<bool>& operator =
( const com_channel in_if<bool>s& );

virtual public sc_interface

}
template <class T>
class com_channel inout if : public com channel in if<T>
{ public:
virtual void write( const T& ) = 0;
protected:
com_channel inout if() { }
private:
com_channel inout_if( const com channel inout if<T>& );
com_channel_inout if<T>& operator =
( const com_channel inout if<T>& );
}

#define com_channel_out if com channel_inout_if
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