
8.1 Introduction
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8.2 Gates, truth tables, and logic equations
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assign E = (A & (B ^ C)) | (B & C & ~A)

D = A | B | C F = A & B & C
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A & ~ B
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8.3 Combinational logic
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8.4 Using a hardware description language
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reg [31:0] X

wire [31:0] X

starting bit: ending bit

reg [31:0] registerfile[0:31]
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registerfile[regnum]
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▪ 4'b0100 4'd4

▪ -8'h4

{ }

{x{bitfield}} bitfield x

▪ {16{2'b01}}

▪ {A[31:16],B[15:0]} A

B

condition ? expr1 : expr2 expr1 expr2

&A

A ^A

A

1111 0000

8'hF0

8'd240

two
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{{4{1'b1}}, {4{1'b0}}}

{4'b1, 4'b0}

▪ initial reg

▪ 

▪ always

▪ 

assign
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always

always

always

always

always

always always

always

begin end always

always @(list of signals that cause reevaluation) begin

   Verilog statements including assignments and other control statements 

end

Reg always

always

always

case

case switch

case
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case C switch
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always

always

always

always

always

always

C = 1;
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A <= C;

B = A;

A

B

8.5 Constructing a basic arithmetic logic unit
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slt slt

slt
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8.6 Faster addition: Carry lookahead
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8.7 Clocks
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8.8 Memory elements: Flip-�ops, latches, and
registers
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module DFF(clock, D, Q, Qbar);

   input clock, D;

   output reg Q;            // Q is a reg since it is assigned in an always block

   output Qbar;

   assign Qbar = ~ Q;       // Qbar is always just the inverse of Q

   always @(posedge clock)  // perform actions whenever the clock rises

      Q = D;

endmodule
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always

posedge negedge

A
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8.9 Memory elements: SRAMs and DRAMs
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8.10 Finite-state machines

©zyBooks 05/16/25 23:53 2475274
Jaheim Attri

FIUEEL4709CSpring2025

©zyBooks 05/16/25 23:53 2475274
Jaheim Attri

FIUEEL4709CSpring2025

zyBooks about:blank

75 of 99 5/16/2025, 11:55 PM



▪ 

▪ 

▪ 

©zyBooks 05/16/25 23:53 2475274
Jaheim Attri

FIUEEL4709CSpring2025

©zyBooks 05/16/25 23:53 2475274
Jaheim Attri

FIUEEL4709CSpring2025

zyBooks about:blank

76 of 99 5/16/2025, 11:55 PM



▪ 

▪ 

▪ 

©zyBooks 05/16/25 23:53 2475274
Jaheim Attri

FIUEEL4709CSpring2025

©zyBooks 05/16/25 23:53 2475274
Jaheim Attri

FIUEEL4709CSpring2025

zyBooks about:blank

77 of 99 5/16/2025, 11:55 PM



©zyBooks 05/16/25 23:53 2475274
Jaheim Attri

FIUEEL4709CSpring2025

©zyBooks 05/16/25 23:53 2475274
Jaheim Attri

FIUEEL4709CSpring2025

zyBooks about:blank

78 of 99 5/16/2025, 11:55 PM



©zyBooks 05/16/25 23:53 2475274
Jaheim Attri

FIUEEL4709CSpring2025

©zyBooks 05/16/25 23:53 2475274
Jaheim Attri

FIUEEL4709CSpring2025

zyBooks about:blank

79 of 99 5/16/2025, 11:55 PM



8.11 Timing methodologies
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8.12 Field programmable devices
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8.13 Concluding remarks
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8.14 Exercises
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module FUNC1 (I0, I1, S, out);
input I0, I1;
input S;
output out;

out = S? I1: I0;
endmodule

module FUNC2 (out,ctl,clk,reset);
output [7:0] out;
input ctl, clk, reset;
reg [7:0] out;

always @(posedge clk)
if (reset) begin

out <= 8'b0 ;
end
else if (ctl) begin

out <= out + 1;
end
else begin

out <= out -1;
end

endmodule

module DFF(clock,D,Q,Qbar);
input clock, D;
output reg Q; // Q is a reg since it is assigned in an

always block
output Qbar;
assign Qbar = ~ Q; // Qbar is always just the inverse of Q

always @(posedge clock) // perform actions whenever the clock rises
Q = D;

endmodule
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