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'module Continuous (StatIn, StatOut);
input Statin; .
output StatOut;

assign StatOut = ~ StatIn; // Continuous assignment.
endmcdule

// Synthesized netlist is shown in Figure

Statln
Cd

StatOut
INRB
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module Blocking (Preset, Count);
input [0:2] Preset;

® Pm;tﬂ_

output [3
reg [3:0]

:0] Count;
Count;

always @ (Preset)

Count =

Preset + 1;

// Blocking procedural assignment.
endmodule .
“ // Synthesized netlist is shown in Figure " _.
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module NonBlocking (RegA, Mask, RegB);
input [3:0] RegA, Mask;
output [3:0] RegB;
reg [3:0] RegB;

always @ (RegA or Mask)
RegB <= RegA & Mask; .
// Non-blocking procedural assignment.
endmodule :
// Synthesized netlist is shown in Figure -
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module Target (Clk, RegA, RegB, Mask);
input Cik;
input [3:0] RegA, Mask;
output [3:0] RegB;
reg {3:0] RegB;

always @ (posedge Clk)
RegB <= RegA & Mask;
endmodule
// Synthesized netlist is shown in Figure -
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module FullAdder (A, B, CarryIn, Sum, CarryOut);

input A, B, CarryIn;
output Sum, CarryOut;

assign Sum = (A ~ B) ~ CarryIn;
assign CarryOut = (A & B) | (B & CarryIn) |
(A & CarryIn);
endmodule o,
// Synthesized netlist is shown in Figure -

_‘j ms Sum
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module NonComputeRight (Data, Index, Dout) ;
input [0:3] Data;
input [1:2] Index;
output Dout;

assign Dout = Data [Index];

endmodule
// Synthesized netlist is shown in Figure 2-17.

\Dotol -ﬁ-l
- A2
1 z
> ndox2 |> [ :;
Dotad INRBH AOI22 Al
2 Dout
1 >
>Data3 Al 2 ORIZ2
Indexi - B1 2
> i o
INRBH : A0I22
 Dote2

Figure 2-17 Non-constant bit-select generates a multiplexer.
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Ionsl | | | |10t;|s | | | '20!?8 || | 30"!'3 | | | 4OI'IIS | 50'?3
testA | /
test.Bl /——\ /—
test.v1 |
test.Ygl /—
test.i 0 1 2 3

module my_andl(a,b,y);
input a,b;

output y;
reg vyi
alwéys@(a) /
if(a & b)
y =A 1; ~
else
y = 0;
endmodule

module my_and2(a,b,y);
input a,b;

output y;

reg y:

always@(a or b) v
if(a & b)
y = 1;
else
y = 0;

endmodule
module test;
reg A,B;
wire Y1,Y2;
integer i;

my_andl g2 (A,B,Y1);
my_and2 g3 (A,B,Y2);

initial
begin
for(i=0;i<=3;i=i+1)
begin ’
{pn,B}=1i;
#5;

end

end

initial #20 $finish;

endmodule
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module SelectOneOf (A, B, Z);
input [1:0] A, B;
output [1:0] Z;

ND2

0

Z1

reg [1:0] Z;
always @ (A or B)
if (A > B)
Z=A4;
else
Z = B;
endmodule
ﬂ n gl
Ao 2 3 A
- I___ Z '_B
B
\B 1 A Z D ORI21
INRBH
A1
D T
20
' -INRBH B I_‘
BO - - OAIZ1
B
ND2
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module Compute (Marks, Grade) ;
input [1:4) Marks; :
output [0:1] Grade;
.reg [0:1) Grade;

parameter FAIL = 1, PASS = 2, EXCELLENT = 3;

always @ (Marks)
i€ (Marks < 5)

Grade = FAIL;
else if ((Marks >= 5) & (Marks < 10))
" Grade = PASS;
endmodule -
Oradel
Markst : A ot o0
> 1 a
Marke3 > A Z\ - -
Marks2 . ) B co
oa121 ANDZ FD1S1D
Graded
Mokt [: INRBH
2 T Z CK co ON|
ORIS2 FD1510
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module ComputeNoLatch (Marks, Grade);

input (1:4] Marks;
output [0:1] Grade;
reg [0:1] Grade;

parameter FAIL = 1, PASS = 2, EXCELLENT = 3;

always @ (Marks)
1f (Marks < 5)
Grade = FAIL;

else if ((Marks >= 5) && (Marks < 10))

Grade = PASS;
else ’
Grade = EXCELLENT;
endmodule

D

DAIZ21

Nﬁrsi )
iLTL——————————{:?>}—J B 2 Oraded
. : INRBH ND2 -
- Marks3 - -
SR >—
Marks2 } o
. 8. H : _‘D_m;el
0RIZ21
Marked - . ND2
> 4414 .
: z
A ¥
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CurrentStotel
em—

module StatelUpdate (CurrentState, Zip);
input [0:1] CurrentState; '

output [0:1] Zip;
reg [0:1] Zip;

parameter S0 =0, S1=1, §2=2, S3=3;

always @ (CurrentState)

case (CurrentState)

S0,
S3: Zip = 0;
S1: Zip = 3;
endcase
endmodule

CurrentStatef NDZ

"INRBH

always @ (CurrentState)
begin
Zip = 0;

case (CurrentState)

. endcase
end

‘b1 °
il Jzue
Z
X o oN
2 FOI510

// This statement added.
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module NextStateLogic (NextToggle, Toggle);
input [1:0] Toggle;
output [1:0] NextToggle;

- reg [1:0] NextToggle;

always @ (Toggle)
case (Toggle)
2'b01 : NextToggle = 2'b10;
2'bl0 : NextToggle = 2'b01;
endcase o

endmodule

3 'hmlo!lE) o
INRBH

N
ToggteP

" NextToggled
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module NextStateLogicFullCase (NextToggle, Toggle);

input [1:0) Toggle;
output [1:0] NextToggle;

. reg [1:0) Next’roggle;_

always @ (Toggle)
case (Toggle) // synthesis full_case
2'b01 : NextToggle = 2'b10;
2'bl0 : NextToggle = 2'b01;
endcase
endmodule

\Togg d jq > NextToggleg
o w z -

NR2

Togglel INRBH u
A NextTogglel
4

s

ANDB2
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module PriorityLogic (NextToggle, Toggle);
input [2:0] Toggle;
output [2:0]) NextToggle;
reg [2:0] NextToggle;

‘always @ (Toggle)
casex (Toggle)
3'bxxl : NextToggle = 3'b010;
3'bxlx : NextToggle = 3'bl10;
3'blxx : NextToggle = 3'b001;
default : NextToggle = 3'b000;
endcase
endmodule

if (Toggle([0] == 'bl) -
NextToggle = 3'b010;
else 1f (Toggle[l] == 'bl)
NextToggle = 3'b110;
else if (Toggle[2] == 'bl)
NextToggle = 3'b001;
else ’
NextToggle = 3'b000;

" 2 NoxtTogglel -
Togglel b4 g -/
B

Toggle® INRB OR2
NextToggle2

Toggle2 NextToggled




N

Z' ;7

module ParallelCase (NextToggle, Toggle);
input [2:0] Toggle;
output (2:0] NextToggle;
reg [2:0] NextToggle;

always @ (Toggle) . )

casex (Toggle) ~// synthesis parallel_case
3'bxx1. : NextToggle = 3'b010;
3'bxlx : NextToggle = 3'b110;
3'blxx : NextToggle = 3'b001;
default : NextToggle = 3'b000;

endcase

endmodule

1£ (Toggle[0] == 'bl)

NextToggle = 3'b010;

1f (Toggle([l] == 'bl)
NextToggle = 3'b110;

1f (Toggle([2] == 'bl)
NextToggle = 3'b001;

i€ ((Toggle[0] != 'bl) &&
" (Togglel[l] != 'bl) &&
(Toggle(2] != 'bl))
NextToggle = 3'b000;

N

NextTogglel,

NextToggle2

INRB INRB

Toggle2 ’ ' NextToggled
O Q
c INRB INRB
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.output [3:0] Line;
reg [3:0] Line;

integer J;
always @ (Address)

for (UJ=3; J0>=0; J=0-1) .
1€ (Address == J) )

LinelJ] = 1; L
else )
Line(J) = 0;

endmodule : s

o2t

o Line3 -
" Pro— p— T
INRB |

NRZ2

- -

] Linel

< Addressl l">c b4
' : INRB || [ NR2

NR2 NRZ2  Line@ .

» %
S e L e 2 s RN
-5 . e RATS ot | 3]
- . . - L Bt

When the for-loop is expanded, the following four i f statements are ob-
tained. : .

if (Address == 3) Line[3] = 1; else Line[3] = 0;
if (Address == 2) Line[2] = 1; else Line[2] = 0;
if (Address == 1) Line[l) = 1; else Line[l] = 0;
if (Address == 0) Line[0] = 1; else Line[0] =0;
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