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e Verilog!




Chapter 4



Studio / Environment: nand2 / add2
(Simulation)



always: Based on Events

e Concept of “event” is related to simulation and “event driven programming”

e JLS uses events: An OR gate “reacts” to events and schedules an update
See here



https://github.com/bsiever/JLS/blob/e4d40cc7b5e2f8c32f6e038b8067a0a8aa5d347b/src/jls/elem/OrGate.java#L166

always Statement

e Form:
always @(sensitivity list)
statement;

* When event in sensitivity list occurs, statement is executed



Verilog: D Flip-Flop
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Resettable D-Flip-Flop 1
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Resettable D-Flip-Flop 2
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Resettable D-Flip-Flop 3
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Blocking vs. Non-Blocking Assignment
(in always blocks)

e <=is nonblocking assignment
Occurs simultaneously with others

* = is blocking assignment
Occurs in order it appears in file



Rules for Assignments

Synchronous sequential logic
use always ff @(posedge clk) and nonblocking assignments (<=)
always ff @(posedge clk)
g <= d; // nonblocking

Simple combinational logic
use continuous assignments (assign)
assign y = a & b;

Complex Combinational Logic
use always comb and blocking assignments (=)

Assign signals in only one always or assign statement!




Verilog FSMs

* Three parts

* Next state logic
(arrows / next state table)

» State register (active bubble)

e Output logic (output equations)
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Divide by 3 Counter

S2,

©



Verilog

module divideby3FSM(input logic clk,
input logic reset,
output logic q);

ty.pedeienumsio st ISU| {SO, Sil, SUY StaitEnyuE: @

statetype state, nextstate;

I StEeE reeilstelr
always ff @% osed clk, posedge reset)

iT (reset) sta e <= S@,
else state <= nextstate; @

i Exar St lesie
always comb

case (state)
s
v nextstate = -
S nextstate = SO; outputs
default: nextstate = SO;
endcase

// output logi
assign q = (s
endmodule




Parameterized Modules: Declaration

» Way to specify additional details for an instance of a generic part

« Commonly the “width” of the part

module mux?2
#(parameter width = 8) // name and default value

(input logic [width-1:0] do. @l
input logic S,
output logic [width-1:0] vy);

assign y = s 7 dl ;: d@;
endmodule




Parameterized Modules: Use

* Default or specify parameter for instance:

mux2 myMux (dl0, dl; i he

mux2 #(12) lowmux(dl, (8 0




Ports: Positional vs. Named

* Default or specify parameter for instance:
module mux?2

#(parameter width = 8)

logic a, ©, == (input 1logic [width-1:0] do©
mux2 myMux(a, b, =1, 2 input logic 5,

Ve, output logic [width-1:0] y)
mux2 myMux(.d0(a) , il S dasian y = s ¢ dl : dO;

.slsel), .oUucl ] endmodule




Test Bench: Overview & Concept
(Simple w/ Asserts)



Adders
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Ripple Carry Adder: Propagation Delay




Questions




Next Time

e Studio



