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DFF (1) - VHDL & SystemC

// dff.h
library ieee; #include "systemc.h"
use leee.std_logic_1164.all;

SC_MODULE (dff)

entity dff is {
port(clock : in std_logic; sc_in<bool> din;
din : in std_logic; sc_in<bool> clock;
dout : out std_logic); sc_out<bool> dout;
end dff;
void doit()
architecture rtl of dff is {
begin dout = din;
process };
begin
wait until clock’event and clock = ‘1’; SC_CTOR(dff)
dout <= din; {
end process; SC_METHOD(doit);
end rtl; sensitive_pos << clock;
ks
i
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DFF (2) - VHDL & SystemC

_ _ // dffa.h
library ieee; #include "systemc.h"
use leee.std_logic_1164.all; SC_MODULE (dffa)
entity dffa 1is {

port( clock : in std_logic;
reset : 1in std_logic;
din : in std_logic;
dout : out std_logic);

sc_1in<bool> clock;
sc_in<bool> reset;
sc_in<bool> din;

sc_out<bool> dout;

end dffa;
void do_ffa() {
architecture rtl of dffa is if (reset) {
begin dout = false;
process(reset; clock) } else if (clock.event()) {
OEC- dout = din; )
if reset = ‘1’ then 1
dout <= ‘0’;
elsif clock’event and clock = ‘1’ then SC_CTOR(dffa) {
_dout <= din; SC_METHOD(do_ffa);
end if; sensitive(reset);
end process,; sensitive_pos(clock);
end rtl; }
Iy
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Shifter - VHDL

library ieee;
use ieee.std_logic_1164.all;

entity shift is
port( din : in std_logic_vector (7 downto 0);
clk : in std_logic;
load : in std_logic;
LR : in std_logic;
dout : out std_logic_vector (7 downto 0));
end shift;

architecture rtl of shift is

signal shiftval : std_logic_vector (7 downto 0);
begin

nxt: process(load, LR, din, dout)

begin

if load = ‘1’ then
shiftval <= din;
elsif LR = ‘0’ then
shiftval(6 downto 0)
<= dout(7 downto 1);
shiftval(7) <= ‘0’;
elsif LR = ‘1’ then
shiftval(7 downto 1)
<= dout(6 downto 0);
shiftval(0) <= ‘0';
end if;

-

end process;
end rtl;
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Shifter - SystemC

// shift.h

#include “systemc.h”

SC_MODULE(shift)

{
sc_in<sc_bv<8> > din;
sc_in<bool> clk;
sc_in<bool> load;
sc_in<bool> LR;
sc_out<sc_bv<8> > dout;
sc_bv<8> shiftval;

// shift.cc
#include “shift.h”

void shifty();

SC_CTOR(shift)
{

SC_METHOD(shifty);
sensitive_pos (clk);

void shift::shifty()
{
if (load) {
shiftval = din;

} else if (!'LR) {
shiftval.range(6,0)
shiftval[7] = ‘0’;

} else if (LR) {
shiftval.range(7,1)
shiftval[0] = ‘0’;

3

dout = shiftval;

shiftval.range(7,1);

shiftval.range(6,0);

iy
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Counter - VHDL

library ieee;
use lieee.std_logic_1164.all;
use leee.std_logic_unsigned.all;
entity counter 1is
port( clock : in std_logic;
load : in std_logic;
clear : in std_logic;
din : in std_logic_vector (7 downto 0);
dout : inout std_logic_vector(7 downto 0));
end counter;

architecture rtl of counter 1is
signal countval : std_logic_vector(7 downto 0);
begin

process(load, clear, din, dout)
begin

\ if clear = ‘1’ then
process countval <= “00000000";
begin elsif load = ‘1’ then

wait until clock’event and clock = ‘1’; countval <= din;

dout <= countval,; else
end process; countval <= dout + “00000001";

end rtl; end if;
end process;
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Counter - SystemC

#include "systemc.h" // counter.cc
SC_MODULE(counter) #include "counter.h"
{ void counter: :onetwothree()
sc_in<bool> clock; {
sc_in<bool> load; if (clear) {
sc_in<bool> clear; countval = 0;
sc_in<sc_int<8> > din; } else if (load) {
sc_out<sc_int<8> > dout; countval = din.read(); // use read when a
int countval; // type conversion 1is happening
,/”” // from an input port
void onetwothree(); A } else {
countval++;
SC_CTOR(counter) }
{ dout = countval;
SC_METHOD (onetwothree) ; }
sensitive_pos (clock);
}

Iy
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State Machine - VHDL (1)

package vm_pack is
type t_vm_state is (main_st, review_st,

type t_key is (‘e@’, ‘1’, ‘2’, ‘3', ‘4",
end vm_pack;

use work.vm_pack.all;
library ieee;
use leee.std_logic_1164.all;
entity stmach is
port( clk : in std_logic;

key : in t_key;

play, recrd, erase, save,
end stmach;
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State Machine - VHDL (2)

architecture rtl of stmach 1is
signal next_state, current_state : t_vm_state;
begin

process(current_state, key)
begin
play <= ‘0'; save <= ‘0';
erase <= ‘0’; recrd <= ‘0’;
address <= ‘0';
case current_state is

process

begin
wait until clk’event and clk = ‘1';
current_state <= next_state;

end process;

end case;
end rtl;
end process;
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State Machine - VHDL (3)
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State Machine - SystemC (1)

// stmach.h
#include “systemc.h” void getnextst();
enum vm_state { void setstate();
main_st, review_st, repeat_st,
save_st, erase_st, send_st, SC_CTOR(stmach)
address_st, record_st, {
begin_rec_st, message_st SC_METHOD(getnextst);
}; sensitive << key << current_state;
SC_METHOD(setstate);
SC_MODULE(stmach) sensitive_pos (clk);
{ }
sc_in<bool> clk; iy

sc_in<char> key;

sc_out<sc_logic> play;
sc_out<sc_logic> recrd;
sc_out<sc_logic> erase;
sc_out<sc_logic> save;
sc_out<sc_logic> address;
sc_signal<vm_state> next_state;
sc_signal<vm_state> current_state;
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State Machine - SystemC (2)

// stmach.cc case review_st:
#include “stmach.h” if (key == “‘1") {
void stmach::getnextst() next_state = repeat_st;
{ } else {
play = sc_logic_0; if (key == “27) {
recrd = Sc_logic_g; hext state = save_st;
erase = sc_logic_0; ; else {
save = sc_logic_0; if (key == “3") {
address = sc_logic_0; next_state = erase_st,;
switch (current_state) { } else {
case main_st: if (key == “#") {
if (key == ‘1') { next_state = main_st;
next_state = review_ st; } else {
} else { next_state = review_st;
if (key == ‘2’) { }
next_state = send_st; }
} else { }
next_state = main_st; }
}
}
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State Machine - SystemC (3)

case repeat_st: case record_st:
play = sc_logic_1; if (key == ‘5") {
next_state = review_st; next_state = begin_rec_st;
case save st: } else {
save = sc_logic_1; next_state = record_st;
next_state = review_st; }
case erase st: case begin_rec_st:
erase = sc_logic_1; recrd = sc_logic_1;
next_state = review_st; next_state = message_st;
case send_st: case message_st:
next_state = address_st; recrd = sc_logic_1;
case address_st: if (key == ‘#") {
address = sc_logic_1; next_state = send_st;
if (key == “#') { } else {
next_state = record_st; next_state = message_st;
} else { } |
next_state = address_st; } // end switch
// end method
} }
void stmach: :setstate()
{
current_state = next_state;
3
| Young Won Lim
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Memory - VHDL (1)

library ieee;
use lieee.std_logic_1164.all;
use leee.std_logic_unsigned.all;

entity ram is
port (enable : in std_logic;
readwr : in std_logic;
addr : in std_logic_vector(7 downto 0);
data : inout std_logic_vector(15 downto 0)
);

end ram;
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DFF (2) - VHDL & SystemC

architecture rtl of ram 1is
begin
process(addr, enable, readwr)
subtype datal6é is std_logic_vector (15 downto 0);
type ramtype is array(0@ to 255) of datalé6;
variable ramdata : ramtype;
begin
if (enable = ‘1’) then
if readwr = ‘0’ then
data <= ramdata(conv_integer(addr));
elsif readwr = ‘1’ then
ramdata(conv_integer(addr)) := data;
end if;
else
data <= “7777777777777777";
end if;
end process;
end rtl;
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Memory - SystemC (1)

// ram.h

#include “systemc.h”

SC_MODULE(ram)

{
sc_1in<sc_1int<8> > addr;
sc_in<bool> enable;
sc_in<bool> readwr;
sc_inout_rv<16> data;

void read_data();
void write_data();
sc_lv<16> ram_data[256];

SC_CTOR(ram)
{
SC_METHOD(read_data);
sensitive << addr << enable << readwr;
SC_METHOD(write_data);
sensitive << addr << enable << readwr << data;
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Memory - SystemC (2)

// ram.cc
#include “ram.h”
void ram::read_data()
{
if (enable && ! readwr ) {
data = ram_data[addr.read()];

} else {
data = “z7z777777777777777";

}
}

volid ram::write_data()
{
if (enable && readwr) {
ram_data[addr.read()] = data;

}
}
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1-Bit Adder

// Adder.h
#include “systemc.h”

SC_MODULE (Adder) {
sc_out<sc_logic> sum, Cout;
sc_in<sc_logic> A, B, Cin;

void add(){
sc_logic tempC, tempD, tempE;

tempC = A.read() & B.read();
tempD = A.read() N B.read();
tempE = Cin.read() & tempD.read();

sum.write(tempD A Cin.read());
cout.write(tempC | tempE);

}

SC_CTOR(Adder){
SC_METHOD(add) ;
sensitive << A << B << Cin;

+;

Overview (00A) 20 Young Won Lim

05/14/2012



1-Bit Adder Testbench

//Testbench.h
#include “systemc.h”

SC_MODULE(Testbench){
sc_out<sc_logic> TA, TB, TCin;

void testprocess()

{
TA.write(SC_LOGIC_0);
TB.write(SC_LOGIC_0);
TCin.write(SC_LOGIC_0);
wait (5, SC_NS);
TA.write(SC_LOGIC_1);
TB.write(SC_LOGIC_1);
TCin.write(SC_LOGIC_0);
wait (10, SC_NS);
sc_stop(); //Stop simulation

}

SC_CTOR(Testbench){
SC_THREAD(testprocess);
}

I
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1-Bit Adder TOP

//AdderMain.cpp

#include “Adder.h”

#include “Testbench.h”

int main(int argc, char *argv[]){
sc_signal<sc_logic> A, B, Cin;
sc_signal<sc_logic> sum, Cout;

Adder adderilbit(“BitAdder”);
Testbench tb(“Testbench”);

adderlbit.A(A);
adder1bit.B(B);
adderlbit.Cin(Cin);
adderlbit.sum(sum);
adderlbit.Cout(Cout);

th.TA(A);
tb.TB(B);
tb.TCin(Cin);

//Start the simulation for 200ns
sc_start (200, SC_NS);
return 0;
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2-Bit Adder

#include "Adder.h"

SC_MODULE (Adder2Bits) {
sc_in<sc_logic> A0, BO, A1, B1,Cin;
sc_out<sc_logic> sum@, suml, Cout;
sc_signal<sc_logic> CoutConnection;

Adder adderl1bit®, adderilbiti;

SC_CTOR(Adder2Bits):
adderlbito("Adder0"),
adderlbit1("Adder1")
{
adder1bit0.A(AQ);
adder1bit0.B(B0);
adder1bit0.Cin(Cin);
adderlbitO.sum(sum0@);
adder1bit0.Cout(CoutConnection);

adderlbitl1.A(A1);
adderlbit1.B(B1);
adderlbitl.Cin(CoutConnection);
adderlbitl.sum(suml);

adderdlbitl.Cout(Cout);

iy
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FIFO Memory (1)

#include "systemc.h” void memory_process() {
int temp;
SC_MODULE(FIFOMemory) { while(true) {
sc_in<bool> RD; // ReadNotWrite wait();
sc_inout<int> data; if (RD.read() == true) {
sc_in_clk clock; if(buffer.nb_read(temp)) {
sc_out<bool> status; // 0:NOERROR, 1:ERROR status.write(0);
_ _ data.write(temp);
sc_fifo<int> buffer; } else {
const int size; status.write(1);
void memory_process() { } ilse {
R temp = data.read();
} if(buffer.nb_write(temp)) {
status.write(0);
SC_HAS_PROCESS(FIFOMemory), } else {
_ _ status.write(1);
FIFOMemory(sc_module_name name_,int size_=10): 1
module(name_), size(size_), buffer(size_) 1
{
SC_THREAD (memory_process); 3} )

sensitive << clock.pos();

Iy
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FIFO Memory (2)

#include "systemc.h"
SC_MODULE(Testbench){
sc_in_clk clock; sc_inout<int> data;
sc_out<bool> RD; sc_in<bool> status;

void testprocess(){

* * %

SC_CTOR(Testbench){
SC_THREAD(testprocess);
sensitive << clock.pos();

void testprocess(){

wait();

data.write(0x010);

RD.write(0);
wait();
COUt << n@: n <<

data.read() << ":

status.read() <<

data.write(0x020);

RD.write(0);
wait();
COUt << ll@: " <<

data.read() << ":

status.read() <<

sc_time_stamp() << ": WR " <<
STATUS: " <<

endl;

sc_time_stamp() << ": WR " <<

STATUS: " <<
endl;

1 } // write 0x030, 0x040, 0x050, O0x060not shown
14
RD.write(1);
wait();
cout << "@: " << sc_time_stamp() << ": RD " <<
data.read() << ": STATUS: " <<
status.read() << endl;
//also read four more times
: Young Won Lim
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FIFO Memory (3)

#include "FIFOMemory.h"

#include "Testbench.h"

int sc_main(int argc, char *argv[]){
sc_signal<int> data;
sc_signal<bool> RD, status;

sc_clock sysclock('"clockl", 20, SC_NS);
FIFOMemory memoryl(“Memoryl”);
Testbench testl1(“Test1”);

memoryl.clock(sysclock);

memoryl.data(data);
memoryl.RD(RD);
memoryl.status(status);
testl.clock(sysclock);
testl.data(data);
test1.RD(RD);
testl.status(status);
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TMP
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