lab 1-1: J\iE—ZpgikEEas

1. SRR

e EDA T H: Ngspice, Logisim-evolution

o HEZRSE: Windows 11 24H2, Ubuntu 24.04

e VHDL: Verilog

D
2. S HIY
o IR TFIRIHAIG BETIB RN Logisim AR 771k, 6 A TREIZIT
o IR IE FHAS N B N BR &S AN T fE
o FIFFEERE A= Verilog AT

3. LRk 50%
3.1 PUBIEHE S8 E PIE 3%
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3.2 J\ B LR AR Ch iR 5%

8 muxa A1 mux2 AT HAER muxe FUEIA, S[2] 7EN muxe MIEREES,
RJEO, EFE o1, WRR1, EH o2, &XHiHo,

s2, (s1,s0) ok s1 fil s0 i%H% 10-13 BLH 14-17,

R s2 %% 01 8E o2 it 0,

1  module Mux8T1_1(
2 input [7:0] I,
3 input [2:0] S,
4 output O
5 )
6 //your verilog code
7 wire 01, 02;
8 Mux4T1 1 muxi(.IO(I[0]), .I1(I[1]), .I2(I[2]), .I3(I[3]), .s(S[1:0]),
.0(01));
9 Mux4T1_1 mux2(.IO(I[4]), .I1(I[5]), .I2(I[6]), .I3(I[7]), .s(S[1:0]),
.0(02));
10 7/ SEEIEPR AP B IR 2
11 //ERKRNE ]
12 Mux2T1 mux@(.I0(ol), .I1(o02), .SO(S[2]), .0(0));
13 //HEmux A MImux 2895 HHE ImuxofgEi N, S[2]1E umuxefyiER(E S,
14 //INRGZ0, Wffol, MHAREL, EfFo2, HmZKHiHo,
15 //s2,(s1,s0), feikiEs1Ms0iERI10- 138 #14-17,
16 / /iR s 21k o1k F o 24 HO,
17 endmodule
18
19  module Mux2T1(
20 input IO,
21 input I1,
22 input SO,
23 output O
24 | );
25 assign 0 = SO ? I1 : IO;

26  endmodule
27 | //HRNFEE XMux 2T, SEE 211 2 B I%e FREs

Fence 1

3.3 TestBench ¥¢it 5%

i Mux8T1_11) TestBench MIATREF, #2AlESE 1[0]-1[7]1, FAL/\NEHEHN ob10101016 o
o RiEcarryBIMAYEIY, BEeg 7 MRHIA,

TIAERHAforfEif, [HRFFRSME, SWEENO, HiMFBOLERL,

initial begin
//your test sample
I = 8'b10101010;
S=0; #5,;S=1; #5;S=2,;, #5,S=3; #5;
S=4; #5;S=5; #5,;5=6, #5;S=7; #5;

I = 8'b11110000;
S=0; #5;S=1; #5;S=2; #5;S=3; #5;
S=4; #5;S=5; #5;S=6; #5;S=7; #5;
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I = 8'b11001100;
S=0; #5;S=1; #5;S=2; #5;S=3; #5;
S=4, #5,S=5; #5,S=6, #5;S=7, #5,
$finish;

end

Fence 2

3.4 HARS b R 10%
3.4.1 {/i¥ Verilog ¥%it

o XEMux8T1_1HKIEE.,

SHPAHT :
Syhosoeak
HG:
~ o GTKWave - fhame{parallels,-’;yﬂ -sp26/sreflab1-1/build fverilate/Testbench.ved . _ o .
= gl: _||_j [1] (@) Li; \:\\{ Y = ( > From: 0sec To: 120ns C
~SST Signals Waves
v L TOP Time '

» 5. Testbench I[7:0]
5[2:0]
0 |

wire 1[7:0]
wire  S[2:0]
Append Insert Replace
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(lab1-2f1ESCERSY)

GTKWave - /home/bill/sys1-sp26/src/labl-1/build/verilate/Testbench.ved

FHOBOB K M < > romose T™: 20 ns
Signals Waves
Time
I[15:8]
s[1:08]

| 03:01 ]

wire 1[15:0]

wire S[1:0]

Q

Append Insert Replace




3.4.2 Vivado Sk
3.4.2.1 xde X CHURE1abORIE Kb IEdR)

1  ## IO
2 set_property PACKAGE_PIN {J15} [get_ports {SW[0]}]
3 set_property IOSTANDARD {LVCMOS33} [get_ports {SW[0O]}]
4 set_property PACKAGE_PIN {L16} [get_ports {SW[1]}]
5 set_property IOSTANDARD {LVCMOS33} [get_ports {SW[1]}]
6 set_property PACKAGE_PIN {M13} [get_ports {SW[2]}]
7 set_property IOSTANDARD {LVCMOS33} [get_ports {SW[2]}]
8 # add IO
9 set_property PACKAGE_PIN {R15} [get_ports {SW[3]}]
10 set_property IOSTANDARD {LVCMOS33} [get_ports {SW[3]}]
11 set_property PACKAGE_PIN {R17} [get_ports {SW[4]}]
12 set_property IOSTANDARD {LVCMO0S33} [get_ports {SW[4]}]
13 set_property PACKAGE_PIN {T18} [get_ports {SW[5]}]
14 set_property IOSTANDARD {LVCMO0S33} [get_ports {SW[5]}]
15 set_property PACKAGE_PIN {U18} [get_ports {SW[6]}]
16 set_property IOSTANDARD {LVCMOS33} [get_ports {SW[6]}]
17 set_property PACKAGE_PIN {R13} [get_ports {SW[7]}]
18 set_property IOSTANDARD {LVCMO0S33} [get_ports {SW[7]}]
19 set_property PACKAGE_PIN {T8} [get_ports {SW[8]}]
20 set_property IOSTANDARD {LVCMO0S33} [get_ports {SW[8]}]
21 set_property PACKAGE_PIN {U8} [get_ports {SW[9]}]
22 set_property IOSTANDARD {LVCMOS33} [get_ports {SW[9]}]
23 set_property PACKAGE_PIN {R16} [get_ports {SW[10]}]
24 set_property IOSTANDARD {LVCMO0S33} [get_ports {SW[10]}]
25 set_property PACKAGE_PIN {H17} [get_ports {LDO}]
26 set_property IOSTANDARD {LVCMOS33} [get_ports {LDO}]
Fence 3

3.4.2.2 top XfF
1  module top(
2 input [7+3:0] Sw,
3 output LDO
4 );
5 // add connection from FPGA IO to the main
6 //1E src/labl-1/syn Hixb4 top X1 xdc XA,
7 /G GUI MHE#E batch EEZRE TR, Ho¥A 10-17 S0-S2
8 7 /R BRTF WA EIERIETH— TR, LDO MM MAEFIERE—1 LED,
9 Mux8T1_1 ldut(
10 LI(SW[7:0]),
11 .S(Sw[10:8]),
12 .0(LDO)
13 )i
14  endmodule

Fence 4
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3.4.23 B/ GE)

Image 6

3.5 S

LR BATELIME T Muzd (RHINEER0 T11 GRARRED, Sbi b T
RRMEGEALR, BEARIE, WS A TR,
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o Muz2T1 1 2ZFA AND, — OR FI— NOT A fa g, ©2mMiFP decoder 1 AND-
OR Z5HIZH ALY 5%

1-bit decoder (1{7iFA348), H#HIA s F—DIEM TR,
5 AND-ORZEHI AL [AIFE A, Mux2T1_1
o MuzdT1 1 ZanfdHnki) 6%

i S BURNE D BIEIL AN 1-bit decoder , EHEiH 3 HI/E N 1-bit decoder MUHIA, 1-
bit decoder MJH52 s B &L,

] DARTE SRR RS, AL ERARAIEE, AL A VERC 2 B s -

Q000

Image 8

5 AND-ORZEMY L [FI A A% Mux4T1_1
o Mux8T1_1 ZaaIHR ) 6%

“F Mux4T1_1.v BRI — D B2 E Mux8T1_1.v"

N s FUK AL IS A 2-bit decoder, HAH 73 HIVEN 1-bit decoder M4 A,
1-bit decoder JHFRJE S MEHL,

5 AND-ORZEFFE[FIA B, Mux8T1_1
o R4 Muz2™T1_n ZUMaHgmHITE 10%

S IK(m — D HIZE A (m-1) -bit decoder , HH S HIEN 1-bit
decoder iAo 1-bit decoder %2 s HIEL,

5 AND-ORZMH R Muz2™T'1_1

n MMux2™T1_1 WHASERE A ZHIEFER Mux2™T1_n
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lab 1-2: LEBESE R3S M H
1. L5 HT

o HIR Verilog 165 #HATHEIZIHHYTITA
o HEIRLBEDAE BoRIERDER (MC14495) MYPNHR LS S5 f HAg T
o S Nexys A7 R -EBARLE +7EHIECR R

2. Jguil v 50%

2.1 BB BT 10%

AERBEMAAS, A AR —50 55

// fill your code for decoder of b-g and p

// Hit NeEIEE
wire b_or, b_result;

A WO N B

assign b_or = and_gate[5] | and_gate[6] | and_gate[11] | and_gate[12] |
and_gate[14] | and_gate[15];

assign b_result = b_or | LE;

assign b = b_result;

wire c_or, c_result;
assign c_or = and_gate[2] | and_gate[12] | and_gate[14] | and_gate[15];

© 0O N O O

10 assign c_result = c_or | LE;

11 assign c¢ = c_result;

12

13 wire d_or, d_result;

14 assign d_or = and_gate[1] | and_gate[4] | and_gate[7] | and_gate[10] |
and_gate[15];

15 assign d_result = d_or | LE;

16 assign d = d_result;

17

18 assign p = ~point | LE;

Fence 5

2.2 55 ZHIREER SORE AT LB 10%
@ Note
ffif 2. Ek
A5 15, (HEiEd Z Al e T %
1  module Mux4T1_32(...);

2 assign 0=S[1] ? (S[O0] ? I3 : I2) : (S[O] ? I1 : I0);
3 endmodule

Fence 6

@® Note

EZNIVE 2 i e Ny
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I R, REAFEAE L, (H R TR 2RI AR B,

1  module Mux4T1_32(...);
2 Mux4T1_1 mi(I3[0], I2[0], I1[0], I0[0],
3 Mux4T1 1 m2(I3[1], I2[1], I1[1], IO[1],
4 Mux4T1_1 m3(I3[2], I2[2], I1[2], I0[2],
5 Mux4T1_1 m4(I3[3], I2[3], I1[3], I0[3],
6 //. ..
7 /7 BRI, FTLAEIEREER (7))
8 endmodule
Fence 7

® Note

if-elselfik

AIEMESE, TR Ereghint,

1  module Mux4T1_32(...

2 output reg [31:0] O

3. ),

4 always @(*) begin

5 if (S[1]) begin

6 if (S[0]) 0 = I3;

7 else 0 = I2;

8 end

9 else begin

10 if (S[0]) 0 = I1;

11 else 0 = I0;

12 end

13 end

14  endmodule

Fence 8

2.3 SEA SIS E 10%

o FIEA:

ofe],
0[1],
0[2],
o[3],

S);
S);
S);
S);
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GTKWave - /home/bill/sys1-sp26/src/labl-2/build/verilate/Testbench.ved

Marker: 3200 ps | Cursor: D sec

- -

E%%D@ﬂﬂﬁk)‘()ﬁom:owc To: 85 ns

w5SST Signals Waves
v .L.TOP Time / it na

wire

11 TR R 1 [ A [ [

!

wire

wire

wire

wire

wire

wire

wire

wire i[31:0]
wire p

Q
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2.4 [EE

e [l repo/sys-project/lab1l-2/sim/testbench.v FMERAER], 230K for TBAIBIT NUIMA
LA, REE HIRE for 1EAIHIEEAR 10%

1  for(i=0;i<8;i=i+1)begin
2 data=i[3:0];
3 #5;
4  end
Fence 9
Bt

1 data=4'ho;

2 #5;

3 data=4'hi;

4 #5;

5 data=4'h2;

6  #5;

7 data=4'h3;

8  #5;

9 data=4'h4;

10 #5;

11 data=4'h5;

12 | #5;

13 data=4'h6;

14 | #5;

15 data=4'h7;

16 #5;

Fence 10

for ZEINER], FTLIEEHIT B, BATIHME EESCESH for K00

DXl AEREPFIATES T, for TEIARYE—IRIZUSERR LR 2R DN HATRIRE ST FLES

o XNTHRAZEIERARINT RHITILE, HE HIRRERI ZHEREGIETE, HahPb 10%
BRERBIMA: VO, ROVESHEN, TR, 2.R%91, RO fETE,

o 24N FEI2ATE BT L repo/sys-project/labl-2/syn HRREUTT, SRR SS,

" SegDriver |

7'b11111110
711111101

SW1:0] AN
. 701111111
MuxdTfl 32 :

SegDecoder —.'—;. cs

i daia
display : :
SW2]
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e
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(- EmEEE=EH &4
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= 951 : dres virtusl = 15027

-

21 . Mamry (FB): peah = 6610500 ; gain = BG40 ; free shysicsl = 951 ;
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