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Taste of Verilog

Modlule name Module ports
module Add_half ( sum, c_out, a, b );

input a,b, — .
Declaration of port
output sum,c_out; — e

wire c_out_bar;

~— Declaration of internal
signal

xor (sum, a, b); Instantiation of primitive
I/ xor Gi(sum, a, b/ fetes

nand (c_out_bar, a, b); a__\g

not (c_out, c_out_bar); b w sum

endmodule C_Out_bjr

Verilog keywords c_out




Structural Verilog Description of Two-Bit
Greater-Than Circuit

// Two-bit greater-than circuit: Verilog structural model // 1
// See Figure 2-27 for logic diagram rp 2
module comparator_greater_than_structural (A, B, A_greater_than_B); // 3
[L:0]) A, Bj; // 4

A greatex than B; ff B

. ndO_out, andl_out, and2_out; // 6

/]

inv0(BO_n, B[0]), invl1(Bl_n, B[1]); /f 8
and // 9
and0 (and0_ew®,  A[1], Bl_n), // 10
andl (andl_out, A[l], A[0], BO_n), A 11
and2 (and2_out, A[0], Bl_n, BO_n); 4f 12

or // 13
or0 (A_greater_than_B, and0_out, dl_outf, and2_out); // 14
endmodule // 15
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Dissection

=» Module and Port declarations

» \/erilog-2001 syntax
= module AOI (input A, B, C, D, output F);

» Verilog-1995 syntax

module AOI (A, B, C, D, F);
input A, B, C, D;
output F;

®» \Vires: Continuous assignment to an internal signal



A Simple Dataflow Design




Structural Verilog Description of Two-Bit

Greater-Than Circuit

// Two-bit greater-than circuit: Verilog structural model
// See Figure 2-27 for logic diagram

module comparator_greater_than_structural (A, B, A_greater_than_B);

input [1:0] A, B;

output A _greater_than_B;
wire BO_n, Bl _n, and0O_out, andl_out, and2Z2_out;

not

inv0(BQ_n, BIQ

endmodule

1), invl1(Bl,n,

B[)l):

and2_out);
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Verilog Description of Two-Bit Greater-Than

// Two-bit greater-than circuit:\Behavioral model L
// See Figure 2-27 for logic diagram //
module comparator_greater_than_behavioral (A, B, A_greater_than_B); //

input [1:0] A, B;

, //

utpu®\A_greater_than_B; rl
@Agreaterthan]{s = A > B; K‘)‘KUQ @4 A/(/]L L4
éndmodule \/E::i,,<f> L
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Conditional\D erilog Description of Two-

Bit Greater=Than Circuit
%

// Two-bit greater-than circuit: Conditional mode [f 1
// See Figure 2-27 for logic diagram // 2
module comparator_greater_than_conditional2(A, B, A_greater_than_B); // 3
input [1:0] A, B; // 4

outp A_greater_than_B; f4 B

@ A_greater_than_B = (A > B)? 1'bl : // 6
"B /7
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» Module Instances

» MUX 2 module contains
references to each of the
lower level modules

// Verilog code for 2-input multiplexer

module MUX2 (input SEL, A, B, output
F):;  //2:1 multiplexer >

//
// Module instances...

INV G (SEL, SELB);

AOI GZ (SELB, A, SEL, B, FB);

INV G3(.A(FB),F(F)); //Named
mapping C‘;& ) F\

endmodule
// end of Verilog code

ires SELB and FB are implicit

A D eS i g n H i e rarC hy / Verilog code for 2-input multiplexer

module INV (input A, output F); // An inverter

assign F = ~A; Af_l>o _’-F‘

endmodule

module AOI (input A, B, C, D, output F);
assign F = ~((A & By | (C & Dy

endmodule A'B -l\- (.iD

F=(SEL)’. A+ (SEL).B SE L—— )"_
SELB=TSEL)™ @) A
F=(SELB).A + (SEL).B

1. Invert SEL and get SELB / )3
2. Use AOl and get F’

3. Invert F” and get F
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module decoder (A,B, D0,D1,D2,D3);
input A,B;

output DO,D1,D2,D3; — A —>

L

D, =VG A & R
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Z) [ = (\/A %_QB g/\,gl g- qF‘gunaG l.oglc%agram of 2-to-4 decoder
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module fulladder (A,B,CIN, S,COUT);
input A,B,CIN;
output S,COUT;

assign S= A~ B~ CIN; I\ @@@C(I/\ A

assign COUT=(A&B) |(A&CIN) |
(B & CIN);
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Logic diagram of fulladder




output

ASH4N
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fulladdef FA

wire ClCCj

fulladder F
/“endmod@

S3, S2, S1, S0, COUT)'; 6\5%/\//

, C3;

et

(X0, YO, CIN, SO, CIY;

fuladder FA1 (X1, Y1, C1, S1, C2);
fulladder FA2 (X2, Y2, C2, S2, C3);
3, Y3, C3, S3, COUT);

A3 (X3, Y3, (
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module four_bit_adder (CIN, X3,X2,X1,X0, Y3,Y2,Y1,YO,
SS,SZ,Sl,SO,COUW 5\%\/\\1 / .
input CIN, X3, X2, X1, )é Y3, Y2, Y1, YQs){ @Iﬂ /
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module adder 4 (A, B, CIN, S ,COUT);

input [3:0] A,B;

input CIN;

output [3:0] S;

output COUT,

wire [4:0] C;

full _adder FAO (B(0), A(0), C(0), S(0), C(2));
full _adder FAL (B(1), A(1), C(1), S(2), C(2));
fullZadder FA2 (B(2), A(2), C(2), S(2), C(3));
II_adder FA3 (B(3), A(3), C(3), S(3), C(4));
assign C(0) = CIN;
assign COUT = C(4);
endmodule
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Figure9. Four bit Full Adder
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VEIUYy ostatlclliciiw

Verilog has two basic types of statements

1. Concurrent statements (combinational)

(things are happening concurrently, ordering does not matter)
®» Gate instantiations
» and (z, x, y), or (c, a, b), xor (S, X, y), etc.
®» Continuous assignments
® assignZ=x&y;c=a ] b;S=x"y

2. Procedural statements (sequential)

(executed in the order written in the code)
®» always @ - executed continuously when the event is active
®» |nitial - executed only once (used in simulation)

» if then else statements



Behavioral
Description

module Add_half ( sum, c_out, a, b );

input a, b;
output sum, c_out;

@ um, c_out:

andmodule

Must be of the
‘reg’ type

Procedure
assignment
statements

expression or
sensitivity list




Conditional Statement

®» Conditional_expression ? true_expression : false expression;

Example:
-_< Assign gz (B<C) ? (D+5) : (D+2);

» f Bisless than C, the value of A will be D + 5, or else A will have the value
D + 2.

®» An if-else statement is a procedural statement.
//Behavioral specification

module mux2tol (wO0, w1, s, F always @ (wﬁ,/wl,s) | r

input wo,wl,s; if (s==1) F = wi,; B \ WA_
. else F = wo0; @

Rt F: endmodule g

reg F; ) W

always @ (w0,wl,s)
F=s?wl: wO;
endmodule Q




Problem 1

//Behavioral specification
module mux8tol (W, s, F);
Input [7:0] w

Input [2:0] s;

output F;

reg r,

always @ (w,s)

if (s==0) F = w(0);
Elseif s== 1 F = w(1);
Blseif s== 2 F = w(2);
Elseif s== 3 F = w(3);
Elseif s== 4 F = w(4);
Elseif s==5 F = w(5);
Elseif s== 6 F = w(6);

@ F=w(7);

endmodule

QSSIjM

Using Verilog, design an 8 x 1 Mux.
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