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JIMHrBUCTMYECKKNe cpeacTBa NPOEKTUPOBaHMUA
Nekuua 4. NMocneposarenbHble U napannenbHbie onepaTopbl

BbiBOA, AaHHbIX U yNpaBaeHUe npoueccom mogenmposaHusa (1)

module rstrig(r, s, g, nq);
input r, s;
output reg q, ng;

always @(r, s) begin
case ({r, s})
1: {9, nq} <= 2;
2: {g, nq} <= 1;
3: begin
{d, nq} <= 27bxx;
$display("Error [%m]! Illegal
end
endcase
end
endmodule
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BbiBOA, AaHHDbIX U yNpaB/AeHUe npoLeccom mogenmposaHus (2)

module rstrig(r, s, g, nq);
input r, s;
output reg q, ng;

reg state = ©; 1: {state, q, nq} <
2: {state, g, ng} <

1l
RN
oo

oo

always @(r, s) begin

case ({r, s})
0: if (state == 1) I
___da,_ng} <= 2 bxx;

(1: {9, nq} <= 2; | — 1: {g, ng, state} <= 2 << 1;
{ 2: {gq, nqg} <= 1; J 2: {gq, ng, state} <=1 << 1;
$display("Error [%m]! Illegal seq at %0t!", $realtime);
state <= 1;
{d, nq} <= 6;
end
endcase
end

endmodule
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BbiBOA, AaHHbIX U yNpaB/ieHne NpoLeccom moaenmposaHua (3)
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mOdu le PSt r‘ig( r J S ) q ) nq) .; ga = L:. £ (=) =) IS 22Ul §° =% | From:| 0 sec To:| 30 ns (& | Marker:— | Cursor:2 ns
inPUt r ) S ; _“Lm .;1|me|U Waves
output reg q, nq; ;
ql
ngl
reg state = 9; rype| Sgnals 2
wire ng1l =
wire nq2
always @(r, s) begin wire Q1
wire g2
case ({r, s}) g T

reg rz

9: if (state == 1) o
{g, nq} <= 2'bxx; -
1: {qJ nQ} <= 2; append | | Insert | | Replace
{9, nq} <= 1;
3: begin
$display("Error [%m]! Illegal seq at %0t!", $realtime);
state <= 1;
{9, nq} <= @;
$finish;
end

N
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OcobeHHOCTU HanMcaHnA Koaa

“define STATUS_OK 0
“define STATUS ERROR 1

module rstrig(r, s, g, nq);
input r, s;
output reg q, ng;

reg state = ~STATUS OK;

always @(r, s) begin
case ({r, s})
0: if (state == “STATUS_ERROR)
{d, nq} <= 27bxx;
1: {state, g, ngq} <= 2;
{state, g, nq} <= 1;
3: begin
$display("Error [%m]! Illegal seq at %0t!", $realtime);
state <= “~STATUS_ERROR;
{d, nq} <= 6;
end

N
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MocnepoBatenbHble onepaTtopbl: UUKAbI forever u repeat (1)

initial begin File Edit Time
repeat (10)
#5 C = ~C;

end

initial begin =
forever
repeat (10)
#5 C = ~C;

- test_repeat

end
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MocnepoBatenbHble onepaTtopbl: UUKAbI forever u repeat (2)

initial begin
forever begin
repeat (10)
#5 C = ~C;
#50;
end
end

initial begin
forever begin

#50;
repeat (10)
#5 EC = ~EC;
end

end
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MocnepoBaTtenbHble onepaTopbl: LKA for
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OUt pUt r‘eg [ 3 : e ] Q; dga = G 2 .:. =) I 220 4 From:| 0 sec To: 200 ns S Marker: 0 sec | Cursor: 12 ns
T . Ss-rtb_shift_reg ::1 Ir;;:3 i
always @(posedge C) begin c-o
Q[ 3 ] < = Q[ 2 ] _; _-,j'pe Signals Q[g:[;i :2 ]
Q[1] <= Q[o]; i
Filter:
Q [ @ ] < = D ; Append | | Insert | | Replace

end

integer 1i;
always @(posedge C) begin

for(i =3; 1i>0; 1i=1-1)
Q[i] <= Q[1i - 1];

Q[@] <= D;

end
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NMapannenbHble onepaTtopbl: NO3ULUMOHHOE U accoLMaTUBHOE Ha3HavYeHUue NopTos

module device(x1l, x2,
input x1, x2;
output vy,

wire sl1, s2;

inv  i1(x2, sl1);
and2 al(x1l, sl1, s2);
inv i2(s2, y);

endmodule

y);

x1

X2

and2 al(.x2(sl1l), .y(s2),

inv  i1(.x(x2), .y(sl1));
and2 al(.x1(x1), .x2(sl), .y(s2)); ——
inv 12(.x(s2), .y(y));

.Xx1(x1));
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MapannenbHble onepaTopbl: MHCTaHUMpPOBaHUe moaynei (1)

x1 E
X2 ;
sl S2
module device(x1l, x2, y);

input x1, x2;

output vy,

wire sl1, s2;

inv 11(x2, sl1); inv i1(x2, sl1),

inv i2(s2, y); ) i2(s2, y);

and2 al(x1l, sl1, s2); and2 al(x1, sl1, s2);

endmodule
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Cnanpg 11 n3 16

MapannenvHblie onepaTopbl: MHCTaHUMPOBaHUe moaynei (2)

module tb device;
reg x1, x2;
wire y;

device i1(.x1(x1), .x2(x2), .y(y)); ‘ device 11(.*);

always #5 x1 = ~x1;
always #10 x2 = ~x2;

initial begin
$dumpfile("device.vcd");
$dumpvars(1l, tb _device);
X1l = 0;
X2 = 0;
#1600
$finish;

end

endmodule
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MapannenbHbie onepaTopbl: onepaTtop generate (1)

a[o] + b[O]

al[1l] —

2] gl brad

al3] —'—

L4 el br2]

al[5] —-—

6] g} b[3]

a[7] —

CTPYKTYpHOE onncaHue:

input [8:0] a;
wire [4:0] b;

genvar g;
generate

for (g =0; g<4;, g=g+ 1)
and2 i(a[g*2], a[g*2 + 1], b[g]);

endgenerate

inv i1(a[8], b[4]);
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MapannenbHbie onepaTopbl: onepaTtop generate (2)

Q[e] Q[1] Q[2]
D DCTT T DCTT T =1 DaiT —T
L el |
genvar g;

dett 11(.d(D), .c(C), .q(Q[@]), .nq());

generate

for (g =1; 8<3;,8=8+1)
dett i(.d(Q[g - 1]), .c(C), .q(Q[gl), -nqa());

endgenerate
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MapannenbHbie onepaTopbl: onepaTtop generate (3)

DCT

Q[e]

DCT

Q[1]  Q[2]

DCT

genvar g;

generate

for (g =0; g<3; g=g+1)

if (g == 0)
dett 11(.d(D), .c(C), .q(Q[gl), -nq());
else

dett i(.d(Q[g - 1]), .c(C), .q(Q[gl), -nq());

endgenerate
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ABTOMaTM3aUMA 3anyCKa: CKpunTtbl bash

® student@localhost:~/t1002817> ./run.sh
th_inv.v:5: error: Unknown module type: in
2 error(s) during elaboration.
*** These modules were missing:

#!/usr/bin/bash in referenced 1 times.
e e e

if [ -f ./a.out ]; then Verilog code compilation error!

rm ./a.out student@localhost:~/t1002817> |

fi

iverilog -c ./config.cmd
if [ -f ./a.out ]; then
./vvp a.out
gtkwave ./inv.vcd
else
echo -e "\e[31m Verilog code compilation error!\e[Om"
fi
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Cnanpg 16 n3s 16

ABTOMaTU3aLMA 3anycKa: cmHTakcuc Makefile

all: analyze run view

analyze: ./shift_reg.v ./tb_shift reg.v

@echo "Erasing simulation results”

rm -f ./shift_reg.out

rm -f ./shift_reg.vcd

@echo "Analyzing design..."

iverilog -o ./shift _reg.out \
./shift_reg.v \
./tb_shift reg.v

run: ./shift reg.out
vvp ./shift _reg.out

view: ./shift reg.vcd
gtkwave ./shift reg.vcd

GTKWave - fhome/student/t1002817/shift_reg.ved
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wire C

wire D

reg  Q[0:3]

Filter:

Append | | Insert | | Replace

@ student@localhost:~/t1002817> make

Erasing simulation results
rm -f ./shift_reg.out
rm -f ./shift_reg.vcd
Analyzing design...
iverilog -o ./shift_reg.out ./shift_reg.v ./tb_shift_reg.v
fth_shift_reg.v:7: error: Unknown module type: shft_reg
2 error(s) during elaboration.
*** These modules were missing:
shft_reg referenced 1 times.
ok
make: *** [Makefile:8: analyze] Error 2
student@localhost:~/t1002817> i

student@localhost:~/t1002817> make

Erasing simulation results

rm - ./shift_reg.out

rm - ./shift_reg.vcd

Analyzing design...

iverilog -o ./shift_reg.out ./shift_reg.v ./tb_shift_reg.v
vwp ./shift_reg.out

VCD info: dumpfile shift_reg.vcd opened for output.
gtkwave ./shift_reg.vcd

GTKWave Analyzer v3.3.104 (w)1999-2020 BSI

[0] start time.
[200] end time.
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