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Lecture 15:  Lecture 15:  
Register Transfer LanguageRegister Transfer Language
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RTL (Register Transfer Language)RTL (Register Transfer Language)
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RTL ToolsRTL Tools
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Modified ExampleModified Example
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WiresWires
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module example(b, c);

input b;

output c;

wire a;  // not necessary

not g1(a, b);

not g2(c, a);

endmodule
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module example(b, c, d);

input [3:0]b, [3:0]c;

output d;

wire [3:0]a;  // necessary

a = b & c;

d = a[2] | a[1] | a[0];

endmodule
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Module D_FlipFLop(Q, D, CLK);

output Q;

reg Q;

input D, CLK;

always @(negedge CLK) // Sensitivity List

begin  // Not needed for 1 statement

Q <= D;  // Note: No assign

end

endmodule
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ControlControl
Add a RESETAdd a RESET

Modul e D_Fl i pFLop( Q,  D,  CLK,  RESET) ;

out put  Q;

r eg Q;

i nput  D,  CLK,  RESET;

al ways @( negedge CLK or  posedge RESET)

i f ( RESET)

Q <= 1’ b0;   / /  1 bi t  bi nar y val ue 0

el se  / /  why shoul d al l  i f s have el se?

Q <= D;

endmodul e
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Which 3 are Shift Registers?

Z<=Y; Y<=X;

Y<=X; Z<=Y;

Z=Y; Y=X;

Y=X; Z=Y;
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Misc.Misc.
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reg [31:0] register_file[0:31];
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Example: 4 to 1 Example: 4 to 1 MuxMux

modul e mux4_t o_1 ( out ,  i 0,  i 1,  i 2,  i 3,  s1,  s0) ;
out put  out ;
i nput  i 0,  i 1,  i 2,  i 3;
i nput  s1,  s0;
r eg out ;

al ways @( s1 or  s0 or  i 0 or  i 1 or  i 2 or  i 3)
begi n

case ( { s1,  s0} )
2' b00:  out  = i 0;
2' b01:  out  = i 1;
2' b10:  out  = i 2;
2' b11:  out  = i 3;
def aul t :  out  = 1' bx;   / /  x i s don’ t  car e

endcase
end

endmodul e
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N-bit AdderAdder

Nand
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SummarySummary
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