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HDL
2.1

Verilog

nmodul e module_name (port_list)
Declarations:
reg, wire, parameter,
input, output, inout,
function, task,
Statements:
Initial statement
Always statement
Module instantiation
Gate instantiation
UDP instantiation
Continuous assignment
endnodul e
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nodul e HalfAdder (A, B, Sum, Carry;
i nput A, B;
out put Sum, Carry;

assign #2 Sum = A N B;
assign #5 Carry = A & B;

endnmodul e
HalfAdder 4 : At JE__J, Sum

A B Sum  Carry
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1) ;
2) ;
3) ;
4)
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assign #2 Sum = A~ B;
#2 2

" timescalelns /100ps
1ns
0.1ns )
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assign [delay] LHS_net = RHS_ expression
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“timescale 1ns/ 1ns
nodul e Decoder2x4 (A, B, EN, 3;
input A, B, EN;
output [ 0 :3] Z;
wire Abar, Bbar;
assign # Abar = ~ A ! 1
assign #i Bbar = ~ B ! 2
assign # Z[0] = ~ (Abar & Bbar & EN; [ / 3
assign # Z[1] = ~ (Abar & B & EN ; ! 4
assign # Z[2] =~ (A & Bbar & EN ; ! 5
assign # Z[3] =~ (A & B & EN ! 6
endnodul e
o , “timescale
1ns 1ns #1 #2 1ns
2ns
Decoder2x4 3 1 4 Abar
Bbar ( ) 6
2-3 EN 5ns , 3 4 5 6 EN
Z[0] 7ns 0 A 15 ns .
15 6 5 6 Z[o] Z[1] 5  Z[2] 17 ns
1 Abar 16 ns Abar Z[Q] 18 ns
1
EN _—_]
4G 1
15 25
B l I
] 20 35
Z[0] |
7 18
Z[1)
28 38
Z{2} l
7 23
Z[3} I
0 2 27
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2) always ;

aways 0
always 1 2-4
nodul e FA_Seq (A, B, Cin, Sum, Coyt
i nput A, B, Cin;
out put Sum, Cout
reg Sum, Cout
reg T1, T2, T3
al ways
@( A or Bor Cin) begin
Sum = (A ~ B) ™ Cin
Tl = A & Cin
T2 = B & Cin

T3 =A&B

Cout = (Tl T2) | T3;

end
endnodul e

FA_Seq Sum Cout T1 T2 T3 aways

reg (reg )
aways ( @ Ad \)ESA
) (begin-end ) L ﬁ@_us.‘m
A B Cin A B Cin
aways A B Cin
2-4 1
1)
2)
Sum = (A~ B) ~ Cin
#4 T1 = A & Cin;
4
Sum = #3 (AN B) " Cin
. 3 Sum
0

always 8

initial
“tinmescale 1ns / 1ns
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nodul e Test (Pop, Pid);
output Pop, Pid
reg Pop, Pid

Ons
, initial
1 2 Ons
5ns , Pid 8 ns
initial

14:"|s

initial
begin
Pop = 0; /1 1
Pid = 0; 11l 2
Pop = #5 1; 11 3
Pid = #3 1; /1 4
Pop = #6 O; /1 5
Pid = #2 0; Il 6
end
endnmodul e
2-5 initial
) Pop 5ns 4
Pop 14 ns 0 Pid 16 ns 0
initial
Pop __—J
5ns
pi |
8ns
2-5 Test
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1 ( )
2) ( )
3 ( )
4) ( )
2-4
modul e FA_Str (A, B, Cin, Sum, Coyt

i nput A, B, Cin;
out put Sum, Cout
wire S1, T1, T2, T3

xor
X1 (S1, A, B,
X2 (Sum, S1, Cih

and

L

léns



China=pupet

oM

2 HDL
Al (T3, A, B),
A2 (T2, B, Cin,
A3 (T1, A, Cin,
or
01 (Cout, T1, T2, T3
endnodul e
xor and or
S1 T1 T2 T3 ,
xor and or X1 X2 Al
S1
xor X1 A B X1
4 4 1 2-6 4
modul e FourBitFA (FA, FB, FCin, FSum, FCoul;
parameter SIZE = 4;
input [SIZE:1] FA, FB;
out put [SIZE: 1] FSum
i nput FCin;
i nput FCout;
wire [ 1: SIZE 1] FTemp;
FA_Str
FA1( .A (FA[1]), .B(FB[1]), .Cin(FCin),
. Sum(FSum[ 1] ), . Cout(FTemp[2])),
FA2( . A (FA[2]), .B(FB[2]), .Cin(FTemp[1]),
.Sum(FSum[ 2] ), . Cout(FTemp[2])),
FA3(FA[ 3], FB[3], FTemp[2], FSum[3], FTemp[3],
FA4A(FA[ 4], FB[4], FTemp[3], FSum[4], FCout);
endnodul e
4
FA1 FA2
“ .port_name (net_name) FA3 FA4
FA4
FAl4] FA Str A FB[4] FA St B
FA[4] FB[4] FA[3] FB[3] FA[2] F B[Z] E A[ll E Bll]
FA1
FA4 FA3 .
) JCm

FCout

2.6

FSuml[4] FSum(3] FSum(2]

26 4

FSum[1]
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always

always initial

always initial
1
nodul e FA_Mix (A, B, Cin, Sum, Coyt
i nput A,B, Cin;
out put Sum, Cout
reg Cout;
reg T1, T2, T3
wire S1

xor X1(S1, A, B); I

al ways

@( A or Bor Cin) begin // always

Tl = A & Cin

T2 = B & Cin

T3 = A& B

Cout = (T2 T2) | T3
end

assign Sum = S1 ~ Cin; [//
endnodul e

A B
always SL Cin
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Top 2.3

‘ timescal e 1ns/1ns
nodul e Top; I
reg PA, PB, PCi
wire PCo, PSum

/1
FA_Seq F1PA, PB, PCi, PSum, PQo

initial
begi n: ONLY_ONCE
reg [3:0] Pal;
I 4 , Pal 8

initial

A B Cin

FA_Seq

Il

for (Pal = 0; Pal < 8; Pal = Pal + 1)
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begin
{PA, PB, PCk = Pal;
#5 $display (“ PA, PB, PCi = %%%, PA, PB, PCi
o PCo, PSum=%%b, PCo, PSun;
end
end
endnodul e
PA FA_Seq A PB FA_Seq B
for PA PB PCi for
$display
$display $display 5
Pal
begin-end , ONLY_ONCE
2-7
PA, PB, PCi = 000 ::: PCo, PSum = 00
PA, PB, PCi = 001 ::: PCo, PSum = 01
PA, PB, PCi = 010 ::: PCo, PSum = 01
PA, PB, PCi = 011 ::: PCo, PSum = 10
PA, PB, PCi = 100 ::: PCo, PSum = 01
PA, PB, PCi = 101 ::: PCo, PSum = 10
PA, PB, PCi = 110 ::: PCo, PSum = 10
PA, PB, PCi = 111 ::: PCo, PSum = 11

“timescal e 10ns/ 1ns

modul e RS_FF (Q, Qbar, R, $;
out put Q, Qbar;
input R, S;

nand #1 (Q, R, Qban;

Qbar
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nand #1 (Qbar, S, Q);
/1
endnodul e

modul e Test;
reg TS, TR;
wire TQ, TQb;

I
RS_FF NSTA(.Q(TQ), .S(TS), .R(TR), .Qbar(TQb));
/1

/1
initial
begi n:
TR = 0;
TS = 0;
#5 TS = 1;
#5 TS = 0;
TR = 1;
#5 TS = 1;
TR = 0;
#5 TS = 0;
#5 TR = 1;
end
11
initial
$nmonitor ("At time % ," , t$nme,
"TR = Y%, TS=%, TQ=%b, TQb= %'TR, TS, TQ, TQk
endnodul e

RS FF
1 R Qbar T Q T+1

Test RS FF
TS TR

$monitor
2-9
“timescale

TR

250,

TS

50 100, 150 200

o L 1] L

120 1160 260ns
Qb x|

Ons 60 110 170 210

2-9 Test
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At time 0, TR=0, TS=0, TQ=x, TQb= x
At time 10, TR=0, TS=0, TQ=1, TQb= 1
At time 50, TR=0, TS=1, TQ=1, TQb= 1
At time 60, TR=0, TS=1, TQ1l, TQb= 0
At time 100, TR=1, TS=0, TQ=1, TQb= 0
At time 110, TR=1, TS=0, TQ=1, TQb= 1
At time 120, TR=1, TS=0, TQ=0, TQb= 1
At time 150, TR=0, TS=1, TQ=0, TQb= 1
At time 160, TR=0, TS=1, TQ=1, TQb= 1
At time 170, TR=0, TS=1, TQ=1, TQb= 0
At time 200, TR=0, TS=0, TQ=1, TQb= 0
At time 210, TR=0, TS=0, TQ=1, TQb= 1
At time 250, TR=1, TS=0, TQ=1, TQb= 1
At time 260, TR=1, TS=0, TQ=0, TQb= 1

1

2. “timescale

3

4, 2-4 1

5. initial always

6. 2-10 BullsEye

2-10 BullsEye

7. 2-2 2-4

8. 23 Decode2x4

9. Verilog HDL

10.

11. 2-11

Verilog HDL
12.

assi gn Reset

= #2 N Wi teBus;




	第2 章HDL 指南
	2.1 模块
	2.2 时延
	2.3 数据流描述方式
	2.4 行为描述方式
	2.5 结构化描述形式
	2.6 混合设计描述方式
	2.7 设计模拟


