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9.1
Verilog HDL
nodul e module_name(port_list);
Declarations_and_Statements
endnmodul e
port_list
9.2
wire
nmodul e Micro (PC, Instr,
/1
input [3:1] PC;
out put [1:8] Instr;
inout [16:1] NextAddr;
I
wire [16: 1] NextAddr;
reg [1:8] Instr;
/'l Instr
endnodul e
9.3

module_name instance_naméport_associations);

UDP

al ways

initial
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Verilog HDL
port_expr Il
. PortName (port_expr) 11
port_expr
1 reg net
2)
3)
4)
5)

nodul e HA(A,B,S,C)
input A,B;
output S, C;

9-1

paramet er AND_DELAY = 1, XOR_DELAY = 2;

assi gn #XOR_DELAY S = A~ B

assign #AND_DELAY C = A& B
endnodul e
modul e FA(P, Q, Cin, Sum, Cout

input P, Q, Cin

out put Sum, Cout;

paramet er OR_DELAY = 1;

wire S1, Cl1, C2

/1

HA h1 (P, Q, S1, C}; [/

HA h2 (.A(Cin), .S(Sum), .B(S1l), .C(C2)); //

/1

or #OR_DELAY Ol (Cout, C1, C2;
endnodul e

HA ,h1
P HA A Q B S1 S C1 C
HA
Micro M1 (UdIn[ 3: 0], {WrN, RdN}, Status[O0], Status[1],
& UdOut [0:7], TxData)
TxData Status[0]

udin[3:0] {WrN,RdN} & udOut[0:7]

9.3.1
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Pba[5]

DFF d1 (.Q(QS), .Qbar(), .Data(D),
. Preset(), .Clock(CK)); [/

DFF d2 (QS, , D,
11l Qbar
/1 Preset z

Qbar
z

. CKi 1/

9.3.2

modul e Child(Pba, Ppy);
i nput [5:0] Pba
out put [2:0] Ppy;

endnodul e
nmodul e Top

wire [1:2]
wire [2:6]

Bdl;
Mpr;

Child C1 (Bdl, Mpr)
endnodul e

Child
Pbal4] Pba[3]
Mpr[4]

Bdl[2]

Ppy[1] Ppy[2] 9

Poo [5]afs]2]1]0]

Bal [1] 2]

9-2

9.3.3

1) defparam
2)

def param hier_path_namel= valuel
hier_path_name2= value2,

Preset

Pba[0]

z

-2

BdI[1] Pba[1]

Mpr[6]

Ppy [2[1]0]
Mpr [2[3]4]5]6]

Ppy[0]

Mpr[5]
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FA HA
nmodul e TOP ( NewA,NewB,NewS,NewC) ;
i nput NewA,NewB;
out put NewS,NewC;

def param Hal.XOR_DELAY = 5,
/1 Hal XOR_DELAY
Hal.AND_DELAY = 2;
I Hal AND_DELAY

HA Hal (NewA, NewB, NewS,NeyC
endnmodul e

nodul e TOP2 (NewP, NewQ, NewCin,NewSum,NewCqut
input NewP, NewQ, NewCin
out put NewSum,NewCout;
def param Fal.hl1.XOR_DELAY = 2,

I Fal h1l XOR_DELAY
Fal.hl1_.AND_DELAY = 3,
/1 Fal h1 AND_DELAY
Fal.OR_DELAY = 3;
/1 Fal OR_DELAY
FA Fal (NewP, NewQ, NewCin,NewSum,NewCout
endnodul e
2.

nodul e TOP3 ( NewA,NewB,NewS,NewC) ;
i nput NewA,NewB;
out put NewS,NewC;

HA #(5,2) Hal(NewA,NewB,NewS,NewC);

/11 5 AND_DELAY HA
/1 2 2 XOR_DELAY HA
endnodul e

modul e TOP4( NewP,NewQ,NewCin,NewCout) ;
i nput NewP,NewQ,NewCin;
out put NewSum,NewCount;

def param Fal.h1l.XOR_DELAY

Fal.h1l_.AND_DELAY

2, /1 Fal hl
3; /1 Fal hi

FA #(3) Fal(NewP,NewQ,NewCin,NewCout);
] OR_DELAY
endnodul e

TOP3 AND_DELAY 5 XOR_DELAY
TOP3 TOP4
OR_DELAY

XOR_DELAY
AND_DELAY
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9.4

Mx N
nodul e Multiplier(Opd_1,0pd_2,Result);
paraneter EM = 4, EN = 2; [/
i nput [EM:1] Opd_1;
i nput [EN:1] Opd_2;
out put [ EM+EN: 1] Result;

assign Result = Opd_1 * Opd_2;
endnodul e
8x 6
wire [1:8] Pipe_Reg;
wire [1:6] Dbus;
wire [1:14] Addr_Counter;

Multiplier #(8, 6) M1(Pipe_Reg, Dbus, Addr_Counter) ;

1 8 EM 2 6 EN

modul e Scram_A(Arb,Ctrl,Mem_BIlk,Byte);
input[0: 3] Arb;
i nput Ctrl;
i nput [8:0] Mem_BIK;
out put [0:3] Byte;

endnodul e

Arb Ctrl Mem_Blk Byte

Scram_A SX.Byte(B1l),.Mem_BIk(M1),.Ctrl(Cl),.Arb(Al));

Scram_ A

Scram A Verilog HDL

.external_port_name( internal_port_name)

nodul e Scram_B (. Data(Arb), . Control(Ctrl),
. Mem_Word(Mem_BIKk), . Addr(Byte));
input [0:3] Arb;
i nput ctrl;
i nput [ 8:0]Mem_BIk;
out put [0:3] Byte;

endnodul e

Scram B Data Control

Mem_ Word

Addr



Chinaspup.com

Scram_B S1(.Addr(Al),.Data(D1l),.Control(Cl),
. Mem_Word(M1));

modul e Scram_C (Arb[0: 2], Ctrl,
{ Mem_BIKk[ 0], Mem_BIK[ 1] }, Byte[ 3] );
i nput [0:3] Arb;
i nput Ctrl;
input [8:0] Mem_BIk;
out put [0:3] Byte;

en.d.n;)dul e
Scram_C Arb[0:2] Ctrl
{Mem BIKk[O] Mem BIK[1]}) Byte[ 3]

Scram_C SYA (L1[ 4:6],CL,MMY[1:0],BT);
L1[4 6] Arb[0 2] CL
Ctrl MMY[1] Mem_BIK[0],MMY[O] Mem BIk[1] BT Byte[3]

Scram D
modul e Scram_D (. Data(Arb[O0:2]),.Control(Ctrl),

. Mem_Word({Mem_BIk[ 0] , Mem_BIK[ 1] }),
. Addr(Byte[3]));

i nput [0:3] Arb;

i nput Ctrl,;

i nput [8:0] Mem_BIK;

out put [0:3] Byte;

endnodul e

Scram_D

Scram_D SZ(.Data(L1[4:6],.Control(CL),
. Mem_Word(MMY[ 1: 0] .Addr(BT));
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9
nodul e Scram_E (. Data(), . Control (Ctrl),
. Mem_Word ({ Mem_BIk[O], Mem_Blk [1]}),
.Addr());
i nput Ctrl;
i nput [8:0] Mem_BIk;
endnmodul e
Scram_E Data Addr
Verilog HDL
nmodul e FanOut (.A(CtrliIn),.B(CondOut), . C(CondOut));
input Ctrllin;
out put CondOut;
assi gn CondOut = Ctrllin;
endnodul e
CondOut B C CondOut B C
9.5
9-3
Clock
L \si s2
JK1 JK2 JK3 o JK4
I QM I o/ J Q
CK b— o CK CK —dCK
x NQ 1__ Kk NQ K N Kk N
[ b ‘
1 Z[o} Z[] Z[2] Z[3]
9-3
nodul e Decade_Ctr (Clock,Z2);
i nput Clock;
output [0:3] Z
wire S1,S2;

and Al (S1,2[2],2z[1]); I/

/Il 4
JK_FF JK1(.J(1'bl),.K(1' bl),.CK(Clock),.Q(Z[0]),.NQ()),
JK2(. J(S2), . K(1'bl),.CK(Z[0]),.Q(Z[1])..NQ()),
JK3(. J(1'bl), . K(1' bl),.CK(Z[1]),.QZ[2]),.NQ()),
JK4(.J(S1),.K(1"bl),.CK(Z[0]),.Q(Z[3]),.NQ(S2));
endnodul e

3 9-4
nmodul e Up_Down(CIk,Cnt_Up,Cnt_Down,Q);
i nput Clk,Cnt_Up,Cnt_Down;
output [0:2] Q
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wre S1,S2,S3,54,

JK_FF JK{1' b1, 1’
JK2(1' b1, 1
JK3(1' b1, 1

and A1(S2, Cnt_Up,
A2(S3, S1,Cnt_
A3(S7,Q[1],Cn
A4( S6, S5, Cnt_|

or 01(S4,S2,S3)
02(S8,S7,S6) ;
endnodul e

S§5,56,S7,S8

b1, Clk, Q[ 0], S1),
b1, S4,Q[ 1], S5),
b1, S8, Q[2],);

Qroj),
Down)
t_Up),
Down) ;

QN QI2]
Cnt_Up
JK1 JK2 JK3
] ] R ] Q
Clk 57 S8
—1 cK cK p CK
S6
K QN K QN K QN
L “
S5
Cnt_Down
J K
9-4
9.3 FA OR _DELAY 4 XOR_DELAY 7 AND_DELAY 5
FA 4 ALU
5.11 MUX4x1 16-1
N 5
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