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(b) wRFEELERE@ , FEIERERF1-1, BXURETRET.
(@) &

(b) E3UE

2R 1-1 W flag”"#RiRI 4 1% 1 KL RGeS
module mux_latch(
input [3:0] data,
input [1:0] valid,
input flag,
output reg valid_data);
initial begin
valid_data=1'b0;
end
always @ (*)
begin
case(valid)

2'b00
valid_data=0;end
2'b01
valid_data=0;end
2'b10
valid_data=0;end
2'b11
valid_data=0;end

begin
begin
begin

begin

if(flag)
if(flag)
if(flag)

if(flag)

valid_data
valid_data
valid_data

valid_data

data[0];else
data[l];else
data[2];else

data[3];else

endcase
end
endmodule

TP xde ST

set_property PACKAGE_PIN T16 [get ports flag]
set_property IOSTANDARD LVCMOQOS33 [get_ports flag]

set_property PACKAGE_PIN U8 [get _ports {valid[0]}]
set_property IOSTANDARD LVCMOS33 [get_ports {valid[0]}]
set_property PACKAGE_PIN R7 [get_ports {valid[1]}]
set_property IOSTANDARD LVCMOS33 [get_ports {valid[1]}]

set _property PACKAGE_PIN V7 [get_ports {data[0]}]
set_property IOSTANDARD LVCMOQOS33 [get_ports {data[0]}]
set_property PACKAGE_PIN V6 [get ports {data[1]}]
set _property IOSTANDARD LVCMOS33 [get_ports {data[1]}]
set_property PACKAGE_PIN V5 [get ports {data[2]}]
set_property IOSTANDARD LVCMOQOS33 [get ports {data[2]}]
set _property PACKAGE_PIN U4 [get ports {data[3]}]
set_property IOSTANDARD LVCMOQOS33 [get_ports {data[3]}]
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set_property PACKAGE_PIN T8 [get ports valid_data]
~ set_property IOSTANDARD LVCMOS33 [get_ports valid_data]
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module pipe3b(

input sig_nsyn,

input clk,

output ql,

output g2,

output sig_syn

reg ql;
reg q2;
reg sig_syn;
always@(posedge clk) q2=q1;
always@(posedge clk) sig syn=q2;
. always@(posedge clk) gql=sig_nsyn;
endmodule

5. SKBAFRBET

(1) B4, NFZiERKK always” &It AR
(A) F“always 3R"ZIT4i4A &2 HEFK
(BIEFEFF 1-1 [EIRFEFF)
module mux_latch(
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input [3:0] data,
input [1:0] valid,

input flag,

output reg valid_data);

initial begin

valid_data=1'b0;

end
always @ (*)
begin
case(valid)
2'b00
valid_data=0;end
2'b01
valid_data=0;end
2'bl0
valid_data=0;end
2'bl1l
valid_data=0;end
endcase
end
endmodule

begin
begin
begin

begin

if(flag)
if(flag)
if(flag)

if(flag)

valid_data
valid_data
valid_data

valid_data

(B) Fralways it SHl— RS M FBIEA

(a) IRFEFF
“timescale 1ns / 1ps
“include "macro.vh"

module mod1lb(
input clk,
input sig_nsyn,
output wire sig_syn

)

wire qO, q1;
wire one;
assign one = 1'b1;

“ifdef USE_DIVIDER
wire long_clk;
divider div(clk, long_clk);

tff tff1(one, long_clk, q0);

tff tff2(sig_nsyn~q0, long_clk, ql);

“else
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tff tff1l(one, clk, q0);

tff tff2(sig_nsyn~qO, clk, ql);
“endif

assign sig_syn = sig_nsyn & ~ql;

endmodule

(b) hEREF

“timescale 1ns / 1ps

module modlb_tb(

reg clk, _x;
wire _y;
modlb 1(clk, X, y);

initial forever #1 clk = ~clk;
initial begin
clk = 0;
xX=0;
#10 x=1;
end
endmodule

(2) P FSIT BT AR
(A) FFERF

“timescale 1ns / 1ps

“include "macro.vh"

module mod2(
input clk,
output reg res

);

integer cter = 0;

“ifdef USE_DIVIDER

wire long_clk;

divider div(clk, long_clk);
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always @(posedge long_clk) begin

“else
always @(posedge clk) begin
“endif
if (cter == 7) begin
cter <= 0;
res <= 1'b1;
end
else begin
cter <= cter + 1;
res <= 1'b0;
end
end
endmodule

(B) MEREF

“timescale 1ns / 1ps

module mod2_tb(
);
reg clk;
wire _res;
mod2 1(clk, res);
initial begin
clk = 0;
forever #1 clk = ~clk;
end
endmodule

(C) IR (88€) 72FF

set_property PACKAGE_PIN E3 [get ports clk]

set _property IOSTANDARD LVCMOS33 [get_ports clk]

create _clock -add -name sys clk pin -period 10.00 -waveform {0 5}
[get_ports clk]
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set _property PACKAGE_PIN T8 [get_ports {res}]
set_property IOSTANDARD LVCMOS33 [get_ports {res}]

(3) Verilog i&it+—&tEa) S KfigR A R

(A) RREFF

(B1EFEFF 1-2 RIRFEF, HRTAE M E KL T EEUEERLE)
“timescale 1ns / 1ps
“include "macro.vh"

module mod3b(
input sig_nsyn,
input clk,
output wire sig_syn
);

wire 90, q1;

“ifdef USE_DIVIDER

wire long_clk;

divider div(clk, long_clk);

dff dffO(sig_nsyn, long_clk, q0);
“else

dff dffO(sig_nsyn, clk, q0);
“endif

dff dff1(qo, clk, ql);

dff dff2(ql, clk, sig_syn);

endmodule

(B) EREF

“timescale 1ns / 1ps

module mod3b_tb(
);
reg sig_nsyn, clk;
wire sig_syn;
mod3b _1(sig_nsyn, clk, sig_syn);

initial forever #1 clk = ~clk;
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initial begin
sig_nsyn = 0;
clk = 0;
forever #20 sig_nsyn = ~ sig_nsyn;
end
endmodule
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(1) 4 —HBIMEBIFTEEZSHRT AR
(A) #1160 1/8 11588
(a) FREF

“include "macro.vh"

module mod1 (
input [3:0] abcd,
input clk,
input clr,
input mode,
input Id,
output reg qcc,
output reg [3:0] q

initial begin
g <= abcd;
end

“ifdef USE_DIVIDER
wire long_clk;
divider _ 01(clk, long_clk);
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always @(posedge long clk) begin
“else
always @(posedge clk) begin
“endif
if(ld == 0) begin
q <= abcd;
qcc <= 1;
end else if(clr == 0) begin
q<=0;
qcc <= 1;
end else if(mode == 1) begin
iflq==15[lq==17)
qcc <= 0;
else
qcc <= 1;
q<=q+1;
end else if(mode == 0) begin
iflq==01[]qg==38)
qcc <= 0;
else
qcc <= 1;
q<=q-1
end
end
endmodule
(b) thEFREFF

“timescale 1ns/ 1ps

module mod1 _tb (

regclk=0,clr=1, mode=1,Id =1,
wire qcc;

reg [3:0] abcd = 2;

wire [3:0] q;

modl 1(abcd, clk, clr, mode, Id, qcc, q);
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initial forever #1 clk = ~clk;
initial begin
#20 clr = 0;
#2clr=1;
#301d = 0;
#21d =1,
#40 mode = 0;
#80 mode = 1;
end
endmodule

(c) 3IAR (Y5E) 2FF

set_property PACKAGE_PIN E3 [get ports clk]

set _property IOSTANDARD LVCMOS33 [get_ports clk]

create _clock -add -name sys clk pin -period 10.00 -waveform {0 5}
[get_ports clk]

set_property PACKAGE_PIN U9 [get ports {abcd[0]}]
set_property IOSTANDARD LVCMOS33 [get ports {abcd[0]}]

set_property PACKAGE_PIN U8 [get_ports {abcd[1]}]
set_property IOSTANDARD LVCMOS33 [get ports {abcd[1]}]

set _property PACKAGE_PIN R7 [get_ports {abcd[2]}]
set_property IOSTANDARD LVCMOS33 [get_ports {abcd[2]}]

set_property PACKAGE_PIN R6 [get ports {abcd[3]}]
set _property IOSTANDARD LVCMOS33 [get_ports {abcd[3]}]
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##Bank = 34, Pin name = 10_L19N T3 VREF 34, Sch name =
Sw4

set property PACKAGE_PIN R5 [get_ports {cIr}]

set _property IOSTANDARD LVCMOS33 [get_ports {clIr}]

#Bank = 34, Pin name = 10_L20P_T3_34, Sch name = SW5

set_property PACKAGE_PIN V7 [get_ports {mode}]

set _property IOSTANDARD LVCMOS33 [get_ports {mode}]

#Bank = 34, Pin name = 10_L20N_T3_34, Sch name = SW6

set_property PACKAGE_PIN V6 [get_ports {ld}]

set_property IOSTANDARD LVCMOS33 [get_ports {ld}]

##Bank = 34, Pin name = 10 _L10P T1 34, Sch name = SW7
#set _property PACKAGE PIN V5 [get ports {sw[7]}]

#set property IOSTANDARD LVCMOS33 [get ports {sw[7]}]

##Bank = 34, Pin name = |0_L8P_T1-34, Sch name = SW8

#set property PACKAGE PIN U4 [get ports {sw[8]}]

#set _property IOSTANDARD LVCMOS33 [get ports {sw[8]}]

##Bank = 34, Pin name = 10 L9N T1 DQS 34, Sch name
Sw9

#set property PACKAGE PIN V2 [get ports {sw[9]}]

#set _property IOSTANDARD LVCMOS33 [get ports {sw[9]}]

##Bank = 34, Pin name = |0 _L9P T1 DQS 34, Sch name
SWio

#set property PACKAGE PIN U2 [get ports {sw[10]}]

#set property IOSTANDARD LVCMOS33 [get ports {sw[10]}]

##Bank = 34, Pin name = 10_L11N_T1 MRCC 34, Sch name =
SWi1

#set property PACKAGE PIN T3 [get ports {sw[11]}]

#set property IOSTANDARD LVCMOS33 [get ports {sw[11]}]

##Bank = 34, Pin name = |0 _L17N T2 34, Sch name =
Swiz

#set property PACKAGE PIN T1 [get ports {sw[12]}]

#set property IOSTANDARD LVCMOS33 [get ports {sw[12]}]

##Bank = 34, Pin name = 10_L11P T1 SRCC 34, Sch name =
SWi3

#set property PACKAGE PIN R3 [get ports {sw[13]}]

#set property IOSTANDARD LVCMOS33 [get ports {sw[13]}]

##Bank = 34, Pin name = |0_L14N T2 SRCC_34, Sch name =
SWi4q

#set property PACKAGE PIN P3 [get ports {sw[14]}]

#set property IOSTANDARD LVCMOS33 [get ports {sw[14]}]
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set_property PACKAGE_PIN T8 [get ports {qcc}]
set_property IOSTANDARD LVCMOS33 [get _ports {qcc}]

set_property PACKAGE_PIN T6 [get ports {q[0]}]
set_property IOSTANDARD LVCMOS33 [get _ports {q[0]}]

set _property PACKAGE_PIN T5 [get ports {q[1]}]
set_property IOSTANDARD LVCMOS33 [get _ports {q[1]}]

set_property PACKAGE_PIN T4 [get ports {q[2]}]
set_property IOSTANDARD LVCMOS33 [get _ports {q[2]}]

set_property PACKAGE_PIN U7 [get ports {q[3]}]
set_property IOSTANDARD LVCMOS33 [get _ports {q[3]}]

(B) ¥MER 2 04 8 it%kes , Bk : BB A ER (A) SREAIHER
221 kI,
(a) FRER

“include "macro.vh"
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module mod1b (
input clk,
input mode,
output wire [3:0] q,
output wire qcc

);
wire [3:0] q;
wire [3:0] _q;

modl 1(0, clk, 1, mode, 1, qcc, _q);
assign __ql[2:0] = q[2:0];
assign _q[3] = 0;
assigngq=_4q + 2;
endmodule
(b) HEREFF

“timescale 1ns / 1ps

module mod1lb_tb (

reg clk = 0;

reg mode = 1;

wire qcc;

wire [3:0] q;

modlb (clk, mode, q, qcc);

initial forever #1 clk = ~clk;

initial #40 mode = 0;
endmodule

(c) 3IAR (Y5E) 2FF

set_property PACKAGE_PIN E3 [get_ports clk]

set_property IOSTANDARD LVCMOS33 [get ports clk]

create clock -add -name sys_clk pin -period 10.00 -waveform {0 5}
[get ports clk]
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set _property PACKAGE_PIN U9 [get _ports {mode}]
set _property IOSTANDARD LVCMOS33 [get _ports {mode}]

set property PACKAGE_PIN T8 [get ports {q[0]}]
set property IOSTANDARD LVCMOS33 [get_ports {q[0]}]

set_property PACKAGE_PIN V9 [get ports {q[1]}]
set_property IOSTANDARD LVCMOS33 [get ports {q[1]}]

set property PACKAGE_PIN R8 [get ports {q[2]}]
set _property IOSTANDARD LVCMOS33 [get_ports {q[2]}]

set property PACKAGE_PIN T6 [get ports {q[3]}]
set _property IOSTANDARD LVCMOS33 [get _ports {q[3]}]

set_property PACKAGE_PIN T5 [get ports {qcc}]

set property IOSTANDARD LVCMOS33 [get ports {qcc}]
(2) XABERREV(FSM) THFFRMZZHSIT AR
(A) &7 5 UAREERN 10110" ZHGI P3N S RS E]
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0
—  sTaRT 2= FIRgT L

-

DONE #g——— 1 FOURTH #——m

(B) IRFEfF
“define zero 1'b0
“define one 1'b1l
“include "macro.vh"

module mod2 (
input fclk,
input val,
output wire [7:0] status_view,
output reg flag

);
reg [4:0] seq = 5'b01101;
integer curr_status = 0;
assign status_view = curr_status;
always @(posedge fclk) begin

if(val == seq[curr_status]) begin
if(curr_status == 4) begin
flag <= 1;

curr_status <= 0;

end else begin
curr_status <= curr_status + 1;
flag <= 0;

end
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end else begin

flag <= 0;
case(curr_status)
0:
curr_status <= 0;
1:
curr_status <= 1;
2:
curr_status <= 0;
3:
curr_status <= 2;
4.
curr_status <= 1;
endcase
end
end
endmodule

(C) IhEREFF

“timescale 1ns / 1ps

module mod2_tb (
reg clk=0, val=0;
wire flag;

mod2 1(clk, val, flag);

initial forever #1 clk = ~clk;

initial begin
#2 val = 1,
#2 val = 0;
#2 val = 1;
#2 val = 0;
#2 val = 1;
#2 val = 1;
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#2 val = 0;
#2 val = 1,
#2 val = 1,
#2 val = 0;
end
endmodule

(D) sIfpLaR (4BE) BFF

set_property PACKAGE_PIN U9 [get_ports {fclk}]
set _property IOSTANDARD LVCMOS33 [get ports {fclk}]
set_property CLOCK _DEDICATED_ROUTE FALSE [get_nets fclk_IBUF]

set_property PACKAGE_PIN U8 [get_ports {val}]
set_property IOSTANDARD LVCMOS33 [get ports {val}]

set_property PACKAGE_PIN T8 [get_ports {status_view[O0]}]
set_property IOSTANDARD LVCMOS33 [get _ports {status _view[0]}]

set_property PACKAGE_PIN V9 [get ports {status view[1]}]
set_property IOSTANDARD LVCMOS33 [get ports {status view[1]}]

set_property PACKAGE_PIN R8 [get ports {status view[2]}]
set_property IOSTANDARD LVCMOS33 [get ports {status view[2]}]

set_property PACKAGE_PIN T6 [get_ports {status_view[3]}]
set_property IOSTANDARD LVCMOS33 [get _ports {status _view[3]}]
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set_property PACKAGE PIN T5 [get ports {status view([4]}]
set_property IOSTANDARD LVCMOS33 [get ports {status view[4]}]

set_property PACKAGE_PIN T4 [get ports {status_view[5]}]
set_property IOSTANDARD LVCMOS33 [get _ports {status _view[5]}]

set_property PACKAGE_PIN U7 [get ports {status view([6]} ]
set_property IOSTANDARD LVCMOS33 [get ports {status view[6]}]

set_property PACKAGE PIN U6 [get ports {status view[7]}]
set_property IOSTANDARD LVCMOS33 [get ports {status view[7]}]

set_property PACKAGE_PIN V4 [get ports {flag}]
set_property IOSTANDARD LVCMOS33 [get ports {flag}]
(3) 3 HBIBEILER MR AR
(A) —(z—HHEEPRES
(a) FFEFF
module mod3s (
input left,
input right,
output wire left_greater,
output wire equal,
output wire left_smaller
);
assign left_greater = (left > right) 7?1 : 0;
assign equal = (left == right) 7 1 : 0;
assign left_smaller = (left < right) 71 : 0;
endmodule
(b) HEREFF

“timescale 1ns / 1ps

module mod3_tb (
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regl, r;
wire greater, even, smaller;
mod3s 1(l,r,greater,even,smaller);

initial begin
| =7;
r =4,
#21=1;
#4r =1,
end
endmodule

(c) sIMR (88E) =FF

set_property PACKAGE_PIN U9 [get _ports {right[0]}]
set_property IOSTANDARD LVCMOS33 [get ports {right[0]}]

set_property PACKAGE_PIN U8 [get ports {right[1]}]

set_property IOSTANDARD LVCMOS33 [get_ports {right[1]}]

set_property PACKAGE PIN R7 [get_ports {right[2]}]
set_property IOSTANDARD LVCMOS33 [get ports {right[2]}]

set_property PACKAGE_PIN R6 [get ports {left[0]}]
set_property IOSTANDARD LVCMOS33 [get_ports {left[0]}]

set_property PACKAGE_PIN R5 [get ports {left[1]}]
set_property IOSTANDARD LVCMOS33 [get _ports {left[1]}]

set_property PACKAGE PIN V7 [get ports {left[2]}]
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set_property IOSTANDARD LVCMOS33 [get ports {left[2]}]

set_property PACKAGE_PIN T8 [get ports {left smaller}]
set_property IOSTANDARD LVCMOS33 [get _ports {left_ smaller}]

set_property PACKAGE_PIN V9 [get ports {equal}]
set_property IOSTANDARD LVCMOS33 [get ports {equal}]

set_property PACKAGE PIN R8 [get ports {left greater}]
set_property IOSTANDARD LVCMOS33 [get ports {left greater}]

(B) 3{u_#tHIfEIk S , Bk BEAk A AR (A) SREW—{
THBIELLRES] SRS,
(a) IRFEFF
module mod3p (
input [2:0] left,
input [2:0] right,
output wire left_greater,
output wire equal,
output wire left_smaller

wire 1, 2, 3;

reg [2:0] _4, 5;

mod3s 0( 4, 5, 1, 2, 3);

assign left_greater = (left > right) 7 1 : 0;

assign equal = (left ==right) 7 1: 0;

assign left_smaller = (left < right) 71 : 0;
endmodule

(b) R

“timescale 1ns/ 1ps

module mod3_tb (
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reg [2:0]1, r;
wire greater, even, smaller;
mod3p _1(l,r,greater,even,smaller);

initial begin
| =7;
r=4;
#21=1;
#4r =1,
end
endmodule

(c) IR (885E) #2FF

set_property PACKAGE_PIN U9 [get ports {right[0]}]
set_property IOSTANDARD LVCMOS33 [get ports {right[0]}]

set_property PACKAGE_PIN U8 [get _ports {right[1]}]
set_property IOSTANDARD LVCMOS33 [get ports {right[1]}]

set_property PACKAGE_PIN R7 [get ports {right[2]}]
set_property IOSTANDARD LVCMOS33 [get _ports {right[2]}]

set_property PACKAGE_PIN R6 [get ports {left[0]}]
set_property IOSTANDARD LVCMOS33 [get _ports {left[0]}]

set_property PACKAGE_PIN R5 [get ports {left[1]}]
set_property IOSTANDARD LVCMOS33 [get_ports {left[1]}]

set_property PACKAGE_PIN V7 [get ports {left[2]}]
set_property IOSTANDARD LVCMOS33 [get _ports {left[2]}]
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set_property PACKAGE PIN T8 [get ports {left smaller}]
set_property IOSTANDARD LVCMOS33 [get ports {left smaller}]

set_property PACKAGE_PIN V9 [get ports {equal}]
set_property IOSTANDARD LVCMOS33 [get ports {equal}]

set_property PACKAGE_PIN R8 [get ports {left _greater} ]
set_property IOSTANDARD LVCMOS33 [get _ports {left _greater} ]

6. XRLERICH
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Analysis F“Schematic”#[&)

abed(3:0] [

0o
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