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7. Laboratory assignments

» Simple sequential logic circuits

* D latches
* D flip-flops
o T flip-flops



Lab7 1a: D latch

* Create a new HDL project (Lab7_1)

e Add a new Verilog source file Lab7_1.v.

e Describe a D latch behavior using Verilog language

e Simulate the circuit using stimulus signals described lower.

D-latch Verilog code Stimulus signal
module v _Dlatch G (input EN, D, output reg Q); Vot mramaas Rees
always @(EN or D) EN = 1;
begin s
if (EN) ai*;rays #50
Q = D; D<= ~ D;

end endmodule

MName

Value 0ns 00 ns 500 ns 300 ns




Lab7 2a-d: Flip-Flops

Create a new project (Lab7_2)
Add a new VERILOG source (Lab7_2.v).

Use the Verilog description below (Verilog codes could be downloaded from
laboratory website).

Simulate the circuit using a Verilog test fixture .

S/ Flip-Flop with Positive-Edge Clock

module v registers 1 (input C, D, output reg Q):

always @ (posedges C)
begin

Q «= D;
end

endmodule



Lab7 2a-d: Flip-Flops

Create a new project (Lab7_2)
Add a new VERILOG source (Lab7_2.v).

Use the Verilog description below (Verilog codes could be downloaded from
laboratory website).

Simulate the circuit using a Verilog test fixture .
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i/ Flip—Flop with Hegative-Edg

-

module v registers 2 (input C, D, CLE, output reg Q);

always @ (negedge C or posedge CLE)

begin
if (CLE)
0 <= 1'b0;
else
o <= D;
end

endmodule



Lab7 2a-d: Flip-Flops

Create a new project (Lab7_2)
Add a new VERILOG source (Lab7_2.v).

Use the Verilog description below (Verilog codes could be downloaded from
laboratory website).

Simulate the circuit using a Verilog test fixture .

'y Flip—-Flop with Positive-Edge Clock and Clock Enabl

m

module v registers 4 (input C, D, CE, output reg Q);

always @ (posedge C)
begin
if (CE)
Q <= D;
end

Endmndalﬂ



Lab7 2a-d: Flip-Flops

Create a new project (Lab7_2)
Add a new VERILOG source (Lab7_2.v).

Use the Verilog description below (Verilog codes could be downloaded from
laboratory website).

Simulate the circuit using a Verilog test fixture .

' Flip-Flop with Positive-Edge Clock and Synchronous Set

module v _registers 3 (input C, D, 5, output reg Q):;

always @ (posedge C)

begin
if (5)
o <= 1'kbl:;
el=e
o <= D:
end

endmodule



Lab7 3a: T-FF with asynchronous reset

e Create a new project (Lab7_3)

e Add a new VERILOG source (Lab7_3a.v).

e Use the Verilog description below for a T-FF with asynchronous reset (Verilog codes
could be downloaded from laboratory website).

e Simulate the circuit using a Verilog test fixture .

madule tff async reset ( input data, clk, reset, output reg J):;

always @ [ posedge clk or negedge reset)
if (~re=set) bkegin
g <= 1'k0;
end else if (data) kegin
g <= g
end

endmodule



Lab7 3b: T-FF with synchronous reset

Create a new project (Lab7_3)

Add a new VERILOG source (Lab7_3a.v).

Use the Verilog description below for a T-FF with synchronous reset (Verilog codes
could be downloaded from laboratory website).

Simulate the circuit using a Verilog test fixture .

modulse ©ff sync reset ( input data, clk, reset, output reg )’

always @ (| posedge clk)
if (~reset) begin
g <= 1'k0;
end else if (data) begin
q <= gz
end

endmodules
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