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Description
In this lab, we will examine the delay in combinational circuits, specify the delay of each gate in
SystemVerilog and simulate the circuits to see how delay can affect the behavior of a
combinational circuit.

Figure 1.0.1: Shows the simulation results of the circuit where all gates have a delay of 1ns.

Now that | have completed part 1 of the lab, | will try the following modifications.

First off, | will change the propagation delay of the OR gate from 1ns to 2ns. To do this, | will
change the design file code.

Edited Design File Code

‘timescale 1ns / 1ps

module CombCirc(

input A,

input B,

input C,

output logic X

);

logic N1, N2, N3;

// AND gate with 1ns delay
always_comb N1 <=#1 A & B;
// Not Gate with 1ns delay
always_comb N2 <= #1 ~B;

// And Gate with 1ns delay
always_comb N3 <=#1 N2 & C;
// Or Gate with 2ns delay
always_comb X <=#2 N1 | N3;
endmodule



Upon simulating the circuit again, there is a glitch present after 58ns which lasts 1ns. The
biggest change | notice from this simulation is that now the toggle from B going from 1 to O just
takes slightly longer to propagate.

Figure 1.0.2: Shows the simulation of the circuit after changing the OR gate to a 2ns delay, with

a red circle highlighting the glitch at 58ns.

Now, | will change the delay of all gates to 5ns.

Edited Design Code for 5ns delay of all gates

“timescale 1ns / 1ps

module CombCirc(

input A,

input B,

input C,

output logic X

);

logic N1, N2, N3;

// AND gate with 1ns delay
always_comb N1 <=#5A & B;
// Not Gate with 1ns delay
always_comb N2 <= #5 ~B;

// And Gate with 1ns delay
always_comb N3 <=#5 N2 & C;
// Or Gate with 2ns delay
always_comb X <=#5 N1 | N3;
Endmodule



After simulating the circuit with a 5ns delay for all gates, there still exists a glitch. The glitch starts at 65
ns and has a duration of 5ns. This is because instead of glitch processing right after the B toggles, the not
gate now has a 5ns delay so the circuit takes 5x as long to process.
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Figure 1.0.3: Shows the simulation of the circuit after changing each gate to a 5ns delay, with a red circle
highlighting the glitch.



